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KEY  TO  PROI^UNCIATIOK 
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ch 


I  ale,  fate. 

senate,  chaotic. 

glare,  care. 

am,  at. 

arm,  father. 

ant,  and  final  a  in  America,  armada,  etc. 
In  rapid  speech  this  vowel  readily  be- 
comes more  or  less  obscured  and  like 
the  neutral  vowel  or  a  short  u  (iS). 

final,  regal,  where  it  is  of  a  neutral  or 
obscure  quality. 

all,  fall, 

eve. 

elate,  evade. 

end,  pet.  Also  for  d  in  German,  as  in 
Grafe,  to  which  it  is  the  nearest  Eng- 
lish vowel  sound. 

fern,  her,  and  as  /  in  sir.  Also  for  o, 
oe,  in  German,  as  in  Gothe,  Goethe, 
Ortel,  Oertel,  and  for  eu  and  oeu  in 
French,  as  in  Neufchatel,  Crevecoeur; 
to  which  it  is  the  nearest  English 
vowel  sound, 
agency,  judgment,  where  it  is  of  a  neu- 
tral or  obscure  quality. 

ice,  quiet. 
■  quiescent. 

ill,  fit. 

old,  sober. 

obey,  sobriety. 

orb,  nor. 

odd,  forest,  not. 

atom,  carol,  where  it  has  a  neutral  or  ob- 
scure quality. 

oil,  boil,  and  for  eu  in  German,  as  in 
Feuerbach. 

food,  fool,  and  as  u  in  rude,  rule. 

house,  mouse. 

use,  mule. 

unite. 

cut,  but. 

•  full,  put,  or  as  oo  in  foot,  book.     Also  for 

a  in  German,  as  in  Miinchen,  Miiller, 
and  u  in  French,  as  in  Buchez,  Bude; 
to  which  it  is  the  nearest  English  vowel 
sound, 
urn,  burn. 

•  yet,  yield. 

the  Spanish  Habana,  Cordoba,  where  it 
is  like  a  b  made  with  the  lips  alone, 
instead  of  with  the  teeth  and  lips. 

chair,  cheese. 


hvr 


as  in  the  Spanish  Almodovar,  pulgada,  where 
it  is  nearly  like  th  in  English  then,  this. 
"    "  go,  get. 

"  "  the  German  Landtag,  and  ch  in  Feuer- 
bach, buch;  where  it  is  a  guttural 
sound  made  with  the  back  part  of  the 
tongue  raised  toward  the  soft  palate,  as 
in  the  sound  made  in  clearing  the  throat. 
"  "  j  in  the  Spanish  Jijona,  g  in  the  Spanish 
gila;  where  it  is  a  fricative  somewhat 
resembling  the  sound  of  A  in  English 
hue  or  //  in  yet,  but  stronger. 
"   "  u'A  in  which. 

"  "  ch  in  the  German  ich,  Albrecht,  and  fj  in 
the  German  Arensberg,  Mecklenburg; 
where  it  is  a  fricative  sound  made  be- 
tween the  tongue  and  the  hard  palate 
towards  which  the  tongue  is  raised.  It 
resembles  the  sound  of  h  in  hue,  or  i/  in 
yet;  or  the  sound  made  by  beginning  to 
pronounce  a  k,  bvit  not  completing  the 
stoppage  of  the  breath.  The  character 
K  is  also  used  to  indicate  the  rough 
aspirates  or  fricatives  of  some  of  the 
Oriental  languages,  as  of  kh  in  the 
word  Khan. 
"  "  sinker,  longer. 
"    "  sing,  long. 

"   *'  the  French  bon,  Bourbon,  and  m  in  the 
French   Etampes;  where  it  is  equiva- 
lent to   a  nasalizing  of  the  preceding 
vowel.      This   effect  is    approximately 
produced  by  attempting  to  pronounce 
"onion  "  without  touching  the  tip  of 
the  tongue  to  the  roof  of  the  mouth. 
"    "  shine,  shut. 
"    "  thrust,  thin. 
"    "  then,  this. 

•'    "  3  in  azure,  and  s  in  pleasure. 
An  apostrophe,  or  superior  comma,  [']  is  some- 
times used  to  denote  a  glide  or  neutral  connecting 
vowel,  as  in  ta'b'l  (table),  kaz"m  (chasm). 

Otherwise  than  as  noted  above,  the  letters  used 
in  the  respellings  for  pronunciation  are  to  receive 
their  ordinary  English  sounds. 

When  the  pronunciation  is  suflSciently  shown 
by  indicating  the  accented  syllables,  this  is  done 
without  respelling;  as  in  the  case  of  very  com- 
mon English  words,  and  words  which  are  so 
spelled  as  to  ensure  their  correct  pronunciation  if 
they  are  correctly  accented.    See  the  article  on 
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DESIGN  (OF.  dessein,  from  l.at.  <lr. 
(lut  +  siynare,  to  mark).  A  pre- 
liminary motive  or  sketcli  in  either 
outline  or  color  embodying  the  art- 
ist's thought  in  the  illustration  of  a 
given  theme.  It  is,  however,  more 
than  a  sketch,  as  the  proportions,  quantities,  and 
spaces  receive  in  a  design  more  accurate  treat- 
ment than  would  be  bestowed  in  a  sketch  of  the 
same  subject.  Designs  are  often  carried  to  a  great 
degree  of  completion,  for  it  is  sometimes  necessary 
to  make  what  is  called  a  'working  design,'  and  so 
complete  is  this  that  the  subject  may  be  largely 
ilnished  from  the  design  by  assistants.  Such  a 
design  is  usually  of  small  size,  destined  for  en- 
largement. In  architecture,  the  term  is  applied  to 
a  drawing  mathematically  correct,  but  in  which 
the  eft'ects  to  the  eye  which  will  ultimately  be 
produced  by  distance  and  l)v  light  and  shade  are 
altogether  ignored.     See  Plan  ;   Elevation, 

DESIGN,  Schools  of.  In  ancient  times  every 
master  of  an  art  or  artistic  industry  was  accus- 
tomed to  impart  the  secrets  of  his  craft  to  a 
number  of  pupils,  who  in  return  gave  him  such 
help  as  tlicy  could,  working  upon  liis  master- 
pieces and  learning  by  practice,  under  his  super- 
vision, his  particular  methods  as  well  as  the 
established  traditions  of  the  craft.  In  the  Mid- 
dle Ages  this  system  of  teaching  by  apprentice- 
ship was  highly  developed  hy  the  guilds,  which 
controlled  all  the  arts  and  trades,  particularly  in 
Florence  and  North  Italy,  in  Germany,  and 
]''landers,  and  to  a  considerable  extent  also  in 
I'-rance  and  England.  The  governing  councils  of 
these  guilds  regulated  the  terms  of  apprentice- 
ship and  the  course  of  instruction.  ]n-escribed 
the  tests  for  promotion  from  one  grade  to  another, 
and  instituted  prize  competitions  to  stimulate 
proficiency.  It  was  un(ler  this  system  that 
Florence  attained  that  extraordinary  primacy 
in  the  arts  of  design  in  the  thirteenth  century 
Avhicli  she  lield  imtil  the  close  of  the  fourteenth. 

The  Italian  Ixcnaissance,  however,  brought 
about  a  return  from  corporate  to  individual 
teaching.  The  guilds  lost  their  controlling  in- 
fluence because  of  tlu;  personal  preeminence  of 
great  artists  like  Penigino,  Piaphael,  Da  Vinci, 
find  ^Michelangelo.  These  attracted  groups  of 
Vol..  vr  —1. 


apprentice  artists,  who  became  their  ardent  dis- 
ciples and  imitators,  reproducing  often  for  a 
while  not  only  the  general  style,  but  even  the 
tricks  and  mannerisms  of  their  masters.  The 
term  schools  applied  to  these  personal  or  local 
coteries  and  grou25s  ( School  of  Raphael,  Vene- 
tian School)  does  not  designate  organized  insti- 
tutions at  all. 

The  teaching  of  design  by  systematic  instraction 
in  organized  schools  is  a  comparatively  modern 
idea.  In  the  mediaeval  guilds,  though  the  in- 
struction was  systematic  in  a  measure,  it  was 
not  given  in  schools  or  classes  by  specially  ap- 
pointed teachers.  The  first  school  of  design  to  em- 
body the  new  conception  was  the  Royal  Academy 
of  Fine  Arts,  foimded  in  164S  in  the  reign  of 
Louis  XIV.,  in  Paris.  In  this  famous  school, 
which  has  been  in  continuous  operation  ever 
since,  five  departments  Avere  established — those! 
of  painting,  sculpture,  architecture,  engraving, 
and  the  cutting. of  gems  and  metals — in  which-  in- 
struction was  given  by  regularly  appointed  pro- 
fessors, and  proficiency  encouraged  by  an  elabo- 
rate system  of  awards,  culminating  in  the  Grand 
Prize  of  Rome  in  each  department.  See  Ecole 
UES  Beaux-Arts. 

In  this  school,  to  which  France  owes  the  train- 
ing of  many  of  her  most  illustrious  artists,  the 
first  step  was  taken  toward  a  scientific  system 
of  teacliing  design,  by  analyzing  the  training 
required  into  its  essential  elements,  and  teaching 
these  separately  by  lectures  and  class-work,  with 
test  examinations.  Composition  and  the  theory 
of  design,  the  history  of  art,  perspective,  cos- 
tume, and  classical  archaeology,  and  in  archi- 
tecture the  orders  and  the  elements  of  constriic- 
tive  science  are  the  chief  divisions  of  this  teach- 
ing. Tlie  actual  stiulio  work  lias,  however,  from 
the  first  been  conducted  largely  on  the  tradi- 
tional lines  of  the  apprenticeship  system;  and 
this  is  true  of  most  of  the  schools  of  design,  both 
Euroiiean  and  American.  A  few  have,  on  the 
otiier  hand,  endeavored  to  carry  the  scientific 
organization  of  the  instruction  into  their  studio 
work,  as  in  the  teaching  of  decorative  design  in 
the  South  Kensington  Schools  (see  South 
Kensixctox.  Art  Scitools  of),  and  like  insti- 
tutions in  England,  and  in  the  American  schools 
of  architecture. 
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Since  the  middle  of  the  nineteenth  century  the 
number  of  scliools  of  design  lias  greatly  in- 
creased in  Europe,  and  in  the  United  States  since 
J87G;  in  both  cases  this  has  been  hirgely  due  to 
tlie  stimulus  of  international  exliibition>.  Those 
of  ISol  and  1SG2  in  London,  and  1855  in  Paris, 
oi)ened  tiie  eyes  of  the  English  to  the  superiority 
of  the  French  art  industries,  and  led  to  the 
establishment  of  the  South  Kensington  Museum 
and  Schools  of  Art,  and  of  scores  of  provincial 
schools  for  the  training  of  skilled  designers  of 
textiles,  ceramic  wares,  and  other  products  of 
industry.  Stinmlaled  by  the  success  of  the  Brit- 
ish exi)'erimcnt,  the  various  German  States,  the 
J'reiich  Government,  and  many  municipalities 
in  l)oth  tiiese  countries,  opened  schools  of  design 
in  the  chief  industrial  centres.  The  marked 
feature  of  this  movement,  following  the  British 
precedent,  was  the  recognition  of  the  educational 
value  of  nuiseums  of  industrial  art.  Formerly 
onlv  paintings,  sculptures,  and  archsological 
eol  feet  ions  were  to  be  found  in  the  great  art 
nuiseums.  Xow  the  laces  and  rugs,  pottery, 
metal-work  and  wood-carving,  glassware,  and 
jewelry  and  inlay  of  ditlerent  lands  and  ages, 
and  even  of  savage  tribes,  are  collected  and  made 
use  of  in  the  teaching  of  decorative  design, 
though  the  collections  are  not  always  directly  at- 
tached to  the  schools. 

In  the  United  States  the  schools  of  design  are, 
with  but  few  exceptions,  independent  of  munici- 
pal or  State  control,  being  managed  by  incorpo- 
rated hoards  of  trustees  or  influential  art  so- 
cieties. Some  of  the  museums  of  art  are  main- 
tained or  aided  by  the  city  or  State;  but  in  gen- 
eral both  schools  and  museums  have  been 
founded  by  private  nnniificence  and  are  main- 
tained without  governmental  aid.  Besides  the 
leaching  in  these  special  schools,  drawing  and 
eleiiuMilary  design  are  also  taught  in  many  pub- 
lic schools  of  Europe  and  America,  as  well  as  in 
evening  classes  conducted  by  the  municipality 
or  bv  philanthropic  societies  in  the  United 
SJtateV. 

A  broad  distinction  is  generally  made  between 
Schools  of  the  Fine  Arts,  in  which  painting,  sculp- 
ture, and  architecture  are  tauglit — sometimes 
also  nuisic  and  engraving — and  'Schools  of  Indus- 
trial Art.'  wliich  train  tlieir  pupils  for  industrial 
design  and  the  decorative  arts.  (See  Decorati\'e 
Art.)  In  some  cases  the  two  kinds  of  training 
are  offered  in  the  same  school,  but  this  is  rare. 
Architectural  training,  moreover,  has  in  the 
T'nited  States  boon  chiefly  given  in  schools  at- 
tached to  universities  or  to  technological  institu- 
tions, and  has  been  more  thoroughly  developed 
than  any  other  branch  of  education  in  design  in 
such  schools  as  that  of  the  ^lassachusetts  In- 
stitute of  Technology-  (ISfifi),  Cornell  University 
(ISC.O),  Columbia  University  (ISSl),  the  Uni- 
versitv  of  Pennsvlvania,  and  Harvard  Univer- 
sity. 

In  the  modern  schools  of  design  free-hand 
drawing  is  universally  recognized  as  the  founda- 
tifin  upon  Mhich  all  the  training  must  be  based, 
since  it  involves  the  co">rdination  of  hand  and 
eye.  The  grammar  of  design — that  is.  the 
theoretic  principles  of  good  decoration  and  the 
rules  which  express  these — is  taught  by  lectures 
or  text-books  and  enforced  by  progressive  exer- 
cises in  design.  Fertility  and  resource  are  cul- 
tivated bv  the  study  of  the  history  of  the 
decorative  arts   and  of   the  examples  of  design 
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in  the  museums,  and  the  taste  is  trained  both  by 
this  study  and  by  the  criticism  of  original  de- 
signs prepared  by  the  students.  Finally  there 
is^'added  lo  tliese' branches  the  detailed  technical 
instruction  necessary  for  each  particular  indus- 
try, such  as  stained-glass  work,  carpet-weaving, 
wall-paper  making,  pottery,  and  glass-work;  and 
the  graduate  ptipil  is  then  qualified  to  enter  the 
service  of  some  industrial  establishment  or  to 
make  designs  for  sale  to  the  manufacturers. 

Among  the  conspicuous  schools  of  design,  be- 
sides those  treated  in  special  articles,  there  may  be 
mentioned  the  Ecole  Xationale  et  Speciale  des 
Arts  Decoratifs,  in  Paris ;  the  Berlin  Bau  Akade- 
mie,  the  Vienna  Imperial  Art  Institute,  the  Art 
Schools  of  the  Boston  :Museum  of  Fine  Arts,  the 
School  of  Applied  Design  for  Women,  and  the 
Cooper  Institute  (q.v.),  Xew  York,  the  Chicago 
Art  Institute,  and  the  textile  schools  of  Lowell 
and  Philadelphia.  See  also  Art  Students' 
Leagx:e;  Ecole  des  Beaux- Arts:  National 
Academy  of  Fixe  Arts  :  Royal  Academy,  Lox- 
Dox :  South  Kexsixgtox,  Art  Schools  of  ; 
Saixt  Luke,  Academy  of. 

DESIRADE,  da'ze'rad'  (Sp.  deseada,  de- 
sired). A  small  island  in  the  West  Indies,  sit- 
lutted  about  eight  miles  northeast  of  Guadeloupe, 
of  which  it  is  a  dependency  (ilap:  West  Indies, 
K  6).  It  is  about  seven  miles  long  and  one  and 
one-half  miles  broad,  and  contains  about  10 
sqimre  miles :  it  is  without  a  good  harbor.  Its. 
population  is  about  1400,  chiefly  emancipated 
slaves.  The  island  was  the  first  discovery  of 
Columbus  on  his  second  voyage  in  1493.  He 
named  it  Deseada.  It  has  been  in  the  possession 
of  the  French  since  1814. 

DESIRE  (OF.  desir,  Fr.  desir.  It.  desiro,  de- 
siderio,  from  Lat.  desiderium,  desire,  from  dc- 
siderare,  to  desire).  .\n  imperfect  volition.  In 
both  desire  and  volition  an  'attractive'  object  or 
'end'  is  set  before  consciousness;  but  in  desire 
the  individual  is  unable  to  attain  the  'end,* 
unable  even  to  attempt  to  attain  it,  while  in 
volition  he  makes  an  effort  to  possess  the  object. 
He  can  hardly  say  that  he  is  'baffled'  in  desire, 
for  that  would  imply  the  making  of  an  attempt : 
and  although  the  object  appears  as  desirable,  it 
does  not  appear  as  a  thing  to  be  sought  after — at 
least,  not  for  the  moment.  The  inhibition  is  an 
integral  part  of  the  situation  in  which  the  de- 
sired object  is  presented.  The  central  process 
in  desire  is,  then,  a  motive  shorn  of  its  power. 
One  may  desire  an  object  which  has  fallen  otit  of 
reach ;  but  since  it  is  out  of  reach,  one  does  not 
'will'  to  get  it.  Only  when  the  means  of  attain- 
ment come  before  tlie  mind,  or,  at  least,  when  the 
iiupossihility  of  reaching  the  object  escapes  the 
mind,  does  the  volition  arise;  only  then,  that  is,, 
does  one  actually  endeavor,  strive  to  obtain  the 
object.  Until  experience  teaches  that  some  things 
are  impossible  of  attainment,  the  distinction  be- 
tween desire  and  volition  does  not  arise.  Thus 
the  infant  desires  the  moon,  and  at  the  same  time 
stretches  forth  his  hands  to  grasp  it.  He  may 
still  desire  it  after  he  has  learned  that  it  is  an 
object  in  the  sky:  but  he  does  not  'will'  to  pos- 
sess it. 

Some  psychologists  have  given  the  word  'de- 
sire' a  wider  meaning  than  that  just  explained. 
They  leave  out  the  element  of  inhibition  or  in- 
ability, and  assert  that  whenever  an  idea  pre- 
sents itself  as  a  motive  it  arouses  desire,  whether 
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tlie  thing  desired — e.g.  a  dinner  oi-  an  ideal  in 
moral  conduct — is  or  is  not  realized.  Under  the 
first  definition,  desire  is  akin  to  wishing;  under 
the  second,  it  is  a  particular  kind  of  conation 
(q.v.),  an  appetition,  or  an  'endeavor  toward.' 
It  is  probably  better  to  restrict  the  term  to  its 
narrower  meaning,  and  to  retain  the  element  of 
inhibition,  the  lack  of  means  by  which  the  de- 
sire-consciousness might  be  changed  into  the 
volition-consciousness.  Thus  considered,  a  dis- 
section of  desire  reveals  a  strong  affective  ele- 
ment, which  may  consist  in  pleasantness  or  un- 
])Ieasantness.  The  thought  of  restriction  is 
inherently  unpleasant,  but  the  unpleasantness 
may  be  overcome  by  the  agreeable  thought  of  the 
object.  Over  and  above  the  affection  and  the 
ideas  attended  to,  there  is  in  desire  a  complex 
of  organic  sensations,  and,  in  case  the  desire 
is  sufficiently  powerful — as  in  longing  or  yearn- 
ing— a  well-marked  feeling  of  effort  (q.v.).  Con- 
sult: Bain,  Menial  and  Moral  Science  (London, 
1884)  ;  \A'undt,  Human  and  Animal  Psycholor/y 
(London,  1890);  Stout,  Manual  of  Psychology 
(London.   ISOD).     See  EitoTiox :   Will. 

DESJARDINS,  da'zhar'dfix'.  Martin  (1640- 
94).  A  Frencli  sculptor,  whose  real  name  was 
^lartin  van  den  Bogaert.  He  was  born  at  Breda, 
in  Holland,  but  went  to  France  when  very  young, 
and  studied  in  Paris  with  Houzeau.  Van  Obstal, 
and  Buirette.  He  was  made  an  academician  in 
1671,  then  professor  (1675)  and  rector  of  the 
Ivoyal  Academy  (1686).  His  works  are  in  sev- 
eral of  the  Paris  churches,  and  at  Versailles. 
His  masterpiece  was  the  monument  in  honor  of 
Louis  XIV.  in  the  Place  de  la  Victoire  (1686), 
but  this  was  destroyed  in  1792,  and  there  are 
only  fragments  of  it  left  in  the  Louvre  and  tlie 
Invalides.  It  represented  tlie  King  on  foot, 
crowned  by  Victory.  There  are  colossal  statues 
of  Louis  XIV.  at  Versailles  and  Lyons  by  Des- 
jardins.  His  work,  although  academic  in  finish, 
lias  a   good   (leal  of  dramatic  feeling. 

DESJARDINS,  Albert  ( 18.38-97  ) .  A  P'rench 
writer  and  politician,  born  at  Beauvais  (Oise). 
He  studied  at  the  LTniversity  of  Paris,  and  in 
1871  was  elected  Deputy  for  Oise  in  the  Na- 
tional Assembly.  From  1873  to  1875  he  was 
Xnder-Secretary  in  the  ^Ministry  of  Public  In- 
struction, and  in  1875-76  held  the  same  post 
in  the  Ministry  of  the  Interior.  In  1877  he  was 
appointed  to  tlie  chair  of  legislation  and  criminal 
procedure  in  the  University  of  Paris.  He  pub- 
lished several  juristically  learned  works,  includ- 
ing: Le  pouvoir  civil  au  concile  de  Trenle 
(1869);  Trait  e  du  vol  dans  les  principales 
legislations  de  Vantiqnitc  ct  specialement  dans 
le  droit  romain  (1881):  and  Code  penal  russe 
(1884). 

DESJARDINS,  Alphoxse  (1841—).  A 
Canadian  journalist  and  statesman.  He  was 
born  at  Terrebonne,  P.  Q. :  wa§  educated  at  Mas- 
son  College  and  Xicolet  Seminary,  and  was  ad- 
mitted to  the  bar  in  1862.  For  some  years  he 
practiced  law,  but  in  1868  abandoned  it  for 
journalism,  and  served  on  the  editorial  staff  of 
I/Ordre,  and  as  chief  editor  of  Le  Xouveau 
Monde.  He  took  an  active  part  in  organizing  the 
Canadian  Papal  Zouaves,  sent  to  aid  the  Pope  in 
1868.  and  was  one  of  the  framers  of  the  Pro- 
gramme Catholiqiie  (1871).  For  his  services 
to  the  Roman  Catholic  Church  he  was  created  a 
knight  of   tlie  Order  of   Pius   IX.    in    1872.      In 
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1874  he  entered  the  Dominion  Parliament  for 
Hochelaga  und  continued  to  represent  that  dis- 
trict until  1892.  He  has  been  Mayor  of  Montreal 
(1893),  and  has  served  also  as  Minister  of 
Militia  and  of  Public  Works   (1896). 

DES'MAN  (Sw.  desman  rdtta,  desman,  from 
desman,  musk  +  rutta,  Ger.  Ratte,  rat).  A 
large,  aquatic,  shrew-like  mole  of  the  genus 
Myogale  and  family  Talpids,  of  which  two  spe- 
cies are  known.  They  have  completely  webbed 
feet,  the  fore  pair  not  adapted  to  digging  and 
the  hind  pair  enlarged  into  paddles,  and  a  long 
and  flexible  proboscis.  The  best-known  species 
is  the  Russian  desman  (Myogale  moschata), 
which  inhabits  the  margins  of  streams  and  lakes 
throughout  southeastern  Russia.  It  is  about 
16  inches  long,  including  the  tail,  which  is  long 
and  laterally  compressed,  forming  a  powerful 
swimming  organ,  acting  as  a  sculling-oar ;  and 
it  is  clothed  in  soft,  mole-like  fur,  blacl-cish  above 
and  whitish  beneath,  and  salable  to  furriers,  so 
that  the  animal  is  incessantly  hunted  by  the 
peasants.  An  element  of  value  in  its  fur  is  said 
to  be  the  musky  odor  which  clings  to  the  fur, 
which  is  derived  from  a  cluster  of  sebaceous  anal 
glands,  and  which  renders  the  flesh  uneatable. 
Its  home  is  an  extensive  burrow  in  the  bank  of  a 
stream,  opening  miderneath  the  water,  in  which 
the  desman  spends  most  of  its  time,  and  where 
it  searches,  by  means  of  its  long,  flexible,  and 
sensitive  nose,  for  insects,  leeches,  small  nioUusks. 
and  similar  food  in  the  mud  and  beneath  the 
stones.  The  other  species  (Myogale  Pyrenaica) 
inhaoits  the  Pyrenees,  is  far  smaller,  and  has  a 
perfectly  round  tail,  but  its  habits  are  much  the 
same.  Fossils  in  European  Tertiary  rocks  show 
tliat  the  desman  inhabited  all  of  Europe  until 
the  last  Glacial  era. 

DESMARETS  DE  SAINT-SORLIN,  da'ma - 
r?/  Ac  sax  ^^rn-'lax',  Je.\x  (1595-1676).  A  French 
dramatic  and  historical  writer.  As  a  frequenter 
of  the  Hotel  Rambouillet  he  attracted  the 
attention  of  Richelieu,  and  through  his  in- 
fluence became  one  of  the  founders,  and  finally 
the  first  chancellor,  of  the  Academic  Frangaise 
(1634-38).  Richelieu  appointed  him  Counselor 
to  the  King  and  secretary-general  of  the  Levant 
marine.  In  1645  Desmarets,  while  writing  his 
poem  "Clovis,  ou  la  France  chn'tienne,"  became 
a  devout  Catholic.  This  led  him  to  attack  the 
Jansenists  of  Port  Royal  in  a  violent  manner, 
and  tlie  pen  war  lasted  three  years.  He  left  a 
number  of  jilays,  poems,  discourses,  and  histories, 
all  mediocre.  The  most  interesting  of  his  works 
is  De  la  camparaison  de  la  langue  et  de  la  poesie 
francaise  avcc  la  grecque  et  la  latine  (1670), 
Avhich  opened  the  long  quarrel  between  the  an- 
cients and  the  moderns. 

DESMARRES,  da'mar'.  Louis  Auguste 
(1S10-S2I.  A  French  oculist,  born  at  Evreux. 
He  lived  in  Paris  after  1839,  in  which  year  he 
established  the  famous  clinique  whicli  he  con- 
ducted for  t\\enty-five  years.  He  introduced  the 
operation  of  iridectomy,  or  the  cutting  of  Ihe  iris 
preparatory  to  forming  a  new  pupil.  He  also 
invented  an  ophthalmoscope  and  contributed  nu- 
merous articles  to  the  Gazette  drs  Hdpitau.r. 
His  principal  publication  is  a  Traite  theorique 
et  pratiijue  des  maladies  des  yeux  (3d  cd.,  3  vols.. 
1854-5S). 

DES'MIDS    (Xeo-Lal.    Desmidium,   from    Gk. 
(hffyo^,       desmos,     bond.     tie).       A     very     large 
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group  of  fresh-water  algiv.  eliielly  unicellular, 
remarkable  for  the  symmetry  of  form  and  beauty 
of  the  cell  contents.     See  CiiLORoriiYCE.E ;  Alg.i:. 

DES  MOINES,  de  moin'  (Fr..ofthe  monks). 
The  largest  city  of  Iowa,  State  capital  and 
county-seat  of  Polk  County;  near  the  geo- 
graphical centre  of  the  State,  138  miles  east 
by  north  of  Omaha,  Xeb. ;  on  the  Des  Moines 
River,  at  the  head  of  navigation,  and  at  the 
mouth  of  Coon  Eiver  (Map:  Iowa,  D  3).  It 
is  an  important  manufacturing  and  commer- 
cial city,  and  is  noted  for  its  extensive  insur- 
ance interests  and  its  exceptional  railroad  facili- 
ties, which  include  the  lines  of  the  Chicago,  Rock 
Island  and  Pacific;  the  Chicago,  Burlington  and 
l^uincy;  the  Chicago  Great  Western;  the  Chicago 
iind  }sorthwestern;  the  Wabash;  and  the  Chicago, 
^lilwaukee  and  Saint  Paul.  Des  ^loines  was 
.settled  in  184(3,  incorporated  as  the  town  of  Fort 
Des  Moines  in  1851,  and  in  1857  was  chartered 
as  a  city  and  became  the  capital  of  the  State. 
The  city  is  built  on  gently  sloping  hills,  and 
contains,  among  its  finest  structures,  the  Capi- 
tol, erected  at  a  cost  of  $3,000,000;  the  United 
States  Government  Building;  the  State  Arsenal: 
the  State  and  city  libraries:  and  the  city  hall. 
Des  Moines  is  the  seat  of  Des  Moines  College 
(Baptist),  established  in  1865:  Drake  Univer- 
sity (Christian),  founded  in  1881:  and  three 
other  colleges,  including  two  medical  schools. 
It  has  public  parks,  and  several  bridges  across 
the  two  rivers.  The  Iowa  State  Fair  is  held 
here.  An  army  post  for  a  regiment  of  cavalry 
has  recently  been  established  at  the  city.  Des 
3Ioines  and  the  surrounding  region  are  irnder- 
laid  with  vast  deposits  of  bituminous  coal,  a 
material  advantage  which  has  contributed  to  the 
rapid  growth  of  the  manufacturing  industries. 
Among  the  products  are  typewriters,  sewer-pipe, 
]iatent  medicines,  brick,  trunks,  carriages,  wag- 
ons, sleighs,  cotton  and  woolen  goods,  starch, 
pottery,  oatmeal,  confectionery,  crackers,  mat- 
tresses, harness,  engines  and  boilers,  scales,  fur- 
naces, bicycles,  plows,  soap,  brooms,  white  bronze, 
gloves,  twine,  tents,  linseed  oil,  wall-paper,  mash- 
ing-machines,  furniture,  axle-grease,  baking- 
powder,  electrical  appliances,  etc.  The  annual 
income  and  expenditures  of  the  citv  amount  to 
about  .$1,055,000  and  $800,000  respectively,  the 
principal  items  in  the  budget  being  $40,000  for 
.street  lighting,  $35,000  for  the  police  depart- 
ment, $65,000  for  the  fire  department,  and  $265,- 
000  for  schools.  Population,  in  1850,  502:  in 
1870,  12,035:  in  1890,  50,003:  in  1900,  62,139: 
iiK'huling  7900  persons  of  foreign  birth  and  1700 
of  negro  descent. 

DES  MOINES  COLLEGE.  An  institution  of 
higher  education,  situated  at  Des  ^loines,  Iowa. 
It  was  established  in  1865  by  members  of  the 
Baptist  Church,  and  was  aihliated  with  Chi- 
cago University  (q.v. )  in  1892.  The  college 
offers  the  bachelor's  degree  in  arts,  science,  and 
philosophy.  It  had  in  1902  an  enrollment  of 
some  320.  including  students  in  the  musical  and 
in-eparatory  departments.  The  library  contains 
about  5000  volumes.  Owing  to  large  gifts  re- 
cently made  by  friends  of  the  institution,  it  en- 
teied  in   1902  upon  a  course  of  rapid  expansion. 

DES  MOINES  RIVER.  The  most  important 
river  of  Iowa.  It  is  formed  by  tlie  meeting  of 
the  east  and  west  forks  of  the  Des  ^Moines  in 
Humboldt  Countv,  Iowa.     The  east  fork  is  the 


outlet  of  Okamanpadu  Lake,  in  Emmet  County, 
Iowa;  the  west  fork  fiows  from  a  chain  of  lakes 
among  which  is  Lake  Heron,  in  Jackson  County, 
Minn.  (Map:  Iowa,  D  3}.  The  Des  ^loines  fiows 
southeasterly  across  Iowa,  and  empties  into  the 
Mississippi  River  (q.v.)  three  miles  below  Keo- 
kuk. It  is  550  miles  long,  drains  an  area  of  14,500 
square  miles,  and  is  luivigable  for  nearly  100 
miles.  From  Farmington  to  its  mouth  it  falls 
48  feet,  or  1%  feet  per  mile.  The  chief  tribu- 
tary is  the  Coon  River,  which  joins  it  from  the 
west  at  Des  Moines.  The  chief  cities  along  its 
banks  are  Ottumwa,  Des  IMoines,  and  Fort  Dodge. 
Through  Lee  County  it  fiows  in  a  narrow,  gorge- 
like valley  noted  for  scenery. 

DES'MOSPON'GIiE.      See    Hexactinellida. 

DESMOULINS,  da'moo'lai?',  Benoit  Camille 
(1760-94).  A  French  politician  and  journalist 
of  the  time  of  the  Revolution.  He  was  born  at 
Guise,  in  Picardy,  ^Nlarch  2,  1760,  the  eldest 
son  of  the  Lieutenant-General  of  the  Bailiwick 
of  Guise.  Through  the  infiuence  of  a  relative 
young  Desmoulins  obtained  a  scholarship  in 
the  College  Louis  le  Grand,  Paris,  where  he 
had  Robespierre  as  a  fellow-student.  After 
his  graduation  young  Desmoulins  studied  law, 
and  became  an  advocate  before  the  Parliament  of 
Paris  in  1784,  but  met  with  little  success,  owing, 
it  is  said,  to  a  stammer  in  his  speech.  In  1788 
he  published  a  j)hilosophical  work.  La  philoso- 
phie  (hi  pen  pie  fni)i<:uis.  which  attracted  con- 
siderable attention;  but  it  was  the  dismissal. of 
Xecker,  July  II,  1789,  that  first  brought  Des- 
moulins to  the  front  as  a  Revolutionist.  He 
heard  the  news  on  the  evening  of  July  12,  and, 
in  the  excitement  of  the  moment  forgetting  his 
stammer,  sprang  on  a  cafe  table  in  the  garden 
of  the  Palais  Roj'al  and  harangued  the  crowd  of 
people  around  him.  This  scene  marked  the  actual 
beginning  of  the  Revolution.  The  cry  "To  arms!" 
resounded,  and  two  days  later  the  Bastille 
was  taken.  A  republican  pamphlet,  La  France 
libre,  which  he  brought  out,  was  received 
with  instantaneous  favor,  and  he  was  encouraged 
to  follow  it  up  with  a  journal  of  a  revolutionary 
nature.  His  Discours  de  la  lantenie  aux  Pa- 
risiens  was  less  to  his  credit,  and  earned  for  him 
the  nickname  of  "Procureur  de  la  lanterne.'  Des- 
moulins was  a  hero-worshiper,  but  inconsistent 
in  his  allegiance,  and  after  making  ^lirabeau 
his  idol,  transferred  his  allections  to  Danton,  to 
whom  he  clung  until  the  end.  In  1791  both  men 
were  in  danger  of  arrest  for  the  extreme  bold- 
ness of  their  views,  but  both  escaped.  It 
was  at  this  time  that  Desmoulins  ceased 
publishing  Les  Reculutions  de  France  et  de 
Brabant,  his  first  journal,  and  began  La  Tri- 
bune des  Patrioies,  which  became  the  organ 
of  the  Cordeliers.  He  was  also  intimate  with 
Robespierre,  who  persuaded  him  to  attack  the 
Girondists  in  a  work  entitled  Fragment  de 
Vhistoire  de  la  R&vohiiion  (usually  referred  to 
as  the  Histoirc  des  Brissotins) .  This  venomous 
attack  helped  greath'  in  overthrowing  the  oppo- 
site party;  but  it  is  said  that  later  Desmoulins 
regretted  his  course.  With  Danton  he  began  to 
call  for  moderation,  and  toward  the  end  of  1793 
the  first  number  of  Le  Yieiix  Cordelier  appeared 
and  stood  up  for  just  and  legal  trials  and  less 
severe  sentences.  Desmoulins  attacked  the  He- 
bertists  as  well  as  the  Committee  of  Public  Safety, 
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and  the  breach  between  tlie  Dautonists  and  ultra- 
Jacobins  grew  wider.  After  being  twice  accused 
lief  ore  the  Jacobin  Club,  where  he  was  defended 
by  Robespierre,  Desmoulins  was  at  length  ar- 
rested, along  with  Danton  and  others  of  the 
partj'.  The  merest  formality  of  a  trial  took 
place,  and  they  were  all  executed,  April  5,  1794. 
Desmoulins  seems  to  have  foreseen  his  fate,  but 
he  did  not  face  death  with  the  unllinching  cour- 
age of  Danton.  ITis  beautiful  young  wife.  Lucile 
Duplessis,  sought  in  every  Avay  to  rescue  him, 
l)ut  was  herself  arrested  and  guillotined  a  fort- 
night later.  Consult:  O-Jiivrcs  de  CumiUe  Des- 
moulins, avec  line  notice  biographiqiie,  ed.hy  'Mat- 
ton  (Paris,  1838)  ;  Claretie,  Camille  Desmoulins, 
Lucie  Desmoulins,  etude  sur  les  Dantonistes 
(Paris,  1875);  Eng.  ti-ans.,  Camille  Desmoulins 
find  His  Wife,  hy  !Mrs.  Cashel  Hoey  (London, 
1876)  ;  Aulard,  Les  nrafeurs  de  la  Legislative  et 
de  la  Convention   (Paris,  1885-86). 

DESNA,  das'na.  A  river  of  Russia,  rising  in 
the  Government  of  Smolensk,  72  miles  southeast 
oi  the -town  of  that  name  (Map:  Russia,  D  4). 
It  flows  southeast  through  the  Government  of 
Smolensk  until  it  reaches  Bryansk,  in  Orel,  where 
it  makes  a  sharp  bend,  and,  after  a  southwestern 
course  through  the  governments  of  Orel  and 
Tchernigov,  joins  the  Dnieper  nearly  opposite 
Kiev.  The  Desna  is  600  miles  in  length,  and  is 
navigable  for  steamers  as  far  as  Bryansk.  Its 
chief  affluents  are  the  Seim,  from  the  left,  and 
the  Snov,  from  the  right.  The  Desna  has  a 
large  number  of  jiorts,  and  is  of  considerable  im- 
portance in  the  inland  trade  of  Rixssia. 

DESNOIRESTERRES,  dA'nwar'tar'.  Gus- 
T.WE  Le  Brisoys  (1817-92).  A  French  author, 
born  at  Bayeux.  He  is  the  author  of  a  number 
of  poems  and  novels^  but  his  principal  works 
liave  been  historical  studies  of  the  eighteenth 
century.  The  most  noted  of  these  are:  Voltnire 
et  la  societe  franqaise  an  XVIITeme  siecle  (1867- 
76),  which  was  crowned  by  the  Academy;  Le 
cours  galant  (1859-64)  ;  La  coniedie  satirique 
(lu  XVIIIcme  siecle  (1884);  and  Le  chevalier 
Dorat  et  les  poetes  legcrs  an  XYIIIeme  siecle 
(1887). 

DESNOYEE.S,  da'nwii'ya',  Auguste  Gaspakd 
Louis  Boiciier,  Baron  (1779-1857).  A  French 
engraver,  born  in  Paris.  He  became  a  member  of 
the  Institute  in  1816.  in  1825  was  made  engraver 
to  the  King,  and  three  years  later  received  the 
title  of  baron.  He  is  especially  known  for  his 
engravings  after  Raphael,  whose  works  he  inter- 
])reted  with  peculiar  sympathy.  Among  the  best 
of  his  plates  are  Raphael's  "La  belle  jardiniere" 
(1801);  the  ":\Iadonna  della  Casa  d'Alba" 
(1827);  "The  Sistine  Madonna"  (1846);  and 
especially  "The  Transfiguration." 

DESNOYERS,  Lol'ts  Claide  Joseph  Flo- 
IJEXCE  (1805-68).  A  French  author,  born  at  Ro- 
jilonges  (Ain).  He  contributed  largely  to  the 
success  of  the  Journal  des  Enfant s,  in  which  his 
}fesarentures  de  Jenn  Paul  Chojtpart  (1836)  was 
published.  This  and  the  following  story,  Aven- 
iiircs  de  I'nhert-Uohert  et  de  son  ami  Toussainf- 
Lavenette  (1840).  are  considered  to  be  among 
llie  classics  of  the  literature  of  education. 

DESOLATION  LAND,  also  called  DESOLA- 
TION ISLAND.  An  island  of  Chile,  .m  Ibe 
south  side  of  the  west  end  of  the  Strait  of  Magel- 


lan.    It  is  70  miles  long  by  15  miles  broad.     Its 
westernmost  jjoint  is  Cape  Pillar. 

DESOR,  de-zor',  Edouard  (1811-82).  A 
German-Swiss  geologist,  born  at  Friedrichsdorf, 
near  Homburg.  He  studied  at  the  universities  of 
Giessen  and  Heidelberg,  and  in  consequence  of 
the  part  taken  by  him  in  political  atlairs  was 
compelled  to  escape  to  Paris.  Thence  he  went  to 
Xeuchatel,  where  he  became  acquainted  with 
Agassiz,  whom  in  1847  he  accompanied  to  Amer- 
ica. He  subsequently  became  professor  of  geol- 
ogy' in  the  Academic  of  Xeuchatel.  He  was 
elected  a  member  of  the  Federal  Grand  Council, 
and  in  1873  became  its  president.  His  publica- 
tions, dealing  chiefly  with  the  geology  of  Switzer- 
land, include:  (lebirgshau  der  Alpen  (1865): 
Les  pal<ifittes  du  lac  de  Neuchatel  (1865)  ;  Echi- 
nologie  helvetique  (1869-72);  and  Le  pai/sagc 
moroitiique    (1S75). 

DE  SO'TO.  A  city  in  Jeft'erson  County,  Mo., 
43  miles  south  by  west  of  Saint  Louis;  on  the 
Saint  Louis,  Iron  Mountain  and  Southern  Rail- 
road (Maj):  Missouri,  F  3).  It  is  in  the  centre  of 
a  lead  and  zinc  mining  region,  which  exports  also 
grain,  flour,  produce,  and  live  stock.  Among  the 
industrial  establishments  are  flouring  and  jjlan- 
ing  mills,  and  raih-oad  machine  shops.  Popula- 
tion, in  1890,  3960;  in  1900,  5611. 

DE  SOTO,  da  so'to,  Herxando,  or  Fernando 
(c. 1500-42).  A  Spanish  adventurer  and  explorer 
in  America,  born  at  Jerez  de  los  Caballeros,  Es- 
tremadura.  In  1514  he  accomijanied  Pedrarias 
de  Avila,  his  patron,  to  the  Isthmus  of  Darien, 
and  distinguished  himself  by  his  daring  and  inde- 
pendence. In  1524  he  joined  Cordoba  in  the  expe- 
dition to  conquer  Nicaragua,  but  remained  loyal 
to  Pedrarias  when  Cordoba  rebelled.  Leaving  the 
service  of  Pedrarias  in  1528,  he  explored  the  coast 
of  Guatemala  and  Yucatan,  seeking  for  a  supposed 
water  communication  between  the  Atlantic  and 
the  Paciflc.  In  1532  he  was  in  Pizarro's  expedi- 
tion for  the  conquest  of  Peru,  and  used  all  his 
influence  to  prevent  the  murder  of  the  Peruvian 
Inca.  Having  amassed  a  fortune,  De  Soto  re- 
turned- to  Spain,  and  married  the  daughter  of 
his  former  patron,  Pedrarias.  This  was  in  1536: 
soon  aftei'wards,  De  Soto  was  appointed  Governor 
of  Cuba  and  Florida,  by  Charles  V.,  to  whom 
he  had  advanced  a  sum  of  money.  Florida  so 
far  had  not  been  thoroughly  explored.  On  ]\Iay 
12,  1539,  De  Soto  sailed  from  Havana  with 
nearly  six  hundred  men.  Landing  at  Tampa 
Bay,  May  25.  1539,  he  set  out  on  his  inland 
journey  on  July  15.  For  nearly  three  years  the 
little  army  of  Spaniards  explored  the  wild  coun- 
try to  the  north  and  west,  first  penetrating  as 
far  north  as  the  two  Carolinas,  then  moving 
down  the  Alal)ama  River,  then  north  again, 
crossing  the  ^Mississippi  at  Chickasaw  Bluff,  and 
finally  returning  soutliward  to  where  the  Red 
River  joins  the  ^lississippi.  The  Indians  were 
evervwhere  brutally  treated  and  made  slaves  of. 
the  result  being  constant  warfare.  Several 
bloody  battles  were  fought,  the  most  important 
occurring  near  ^fobile  Bay.  October,  1540,  and, 
tiiough  tlie  Spaniards  were  \miformly  successful, 
vet  over  two  hundred  of  De  Soto's  jnen  perished, 
He  himself,  worn  out  and  discouraged,  suc- 
cumbed to  a  fever  on  the  banks  of  the  IMissis- 
sippi.  May  21,  1542.  His  l)ody  was  secretly  simk 
in  the  river,  lest  the  hostile  Indians  should  get 
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at  it,  and  the  shattered  remnants  of  the  expedi- 
tion, alter  many  furtlier  privations,  succeeded  in 
lloating  down  the  Mississippi  to  the  Gulf  of 
Mexico  and  reaching  their  countrymen  at  Fii- 
nuco.  An  interesting  contemporary  account  of 
De  iSoto's  expedition  is  the  Narrative  of  the 
Career  of  Hernando  de  ^oio  in  the  Discovery  of 
Florida  by  a  Kniylit  of  Elva,  etc.,  trans,  by 
Smith  (New  York,  186G).  The  following  secon- 
dary authorities  deal  with  it  fully:  Winsor, 
Xarraiive  and  Critical  History  of  America  (8 
vols.,  Boston,  1884-89)  ;  Bancroft,  History  of  the 
I'niied  Htates  (G  vols.,  New  York,  1883-85); 
Shipp,  History  of  H.  de  kioto  (Philadelphia, 
1881). 

DESPAIR,  Giant.  The  monstrous  owner  of 
'Doubting  Castle,'  where  Christian  and  Hopeful 
are  temporarily  imprisoned,  in  Bunyan's  Pit- 
yriin's  Progress. 

DESPARD,  des'piird.  Edward  Marcus  (1751- 
1803).  An  Irish  conspirator,  born  in  Queen's 
County.  He  entered  the  army  as  ensign,  and 
in  1771)  was  apj^ointcd  engineer  in  the  San  Juan 
expedition,  in  which  he  distinguished  himself. 
In  1781  he  became  commander  of  the  island  of 
Pattan,  with  the  rank  of  captain,  and  subse- 
quently of  the  Bay  of  Honduras  and  the  entire 
Mosquito  Coast.  Soon  after  the  peninsula  of 
Yucatan  had  been  added  to  his  domains,  by 
Spanish  grant,  he  was  accused  of  cruelty  and 
other  offenses  by  the  prior  English  settlers,  who 
resented  the  concessions  made  to  logwood-cutters 
from  the  Mosquito  Coast.  He  was  ordered  to 
England,  where  he  remained  from  1790  to  1792, 
only  to  learn  that  no  real  accusation  had  been 
preferred  against  him.  An  unjustifiable  im- 
prisonment from  1798  to  1800  so  incensed  him 
against  the  Government  that  he  devised  a  plot, 
which  included  in  its  details  the  assassination 
of  the  King  and  the  capture  of  the  Bank  of 
England  and  the  Tower.  He  was  convicted  of 
treason,  and  executed  at  Newington. 

DESPEN'SER.  A  powerful  English  family  of 
vhe  thirteenth  and  fourteenth  centuries.  Hugh 
LE  Despenser  (died  12G5)  was  justiciar  of  Eng- 
land for  some  time  between  12G0  and  12G5,  and 
was  associated  with  Simon  de  JMontfort  in  the 
rising  against  Henry  III.  He  was  killed  at 
the  battle  of  Evesham.  His  son,  Hugh  le 
Despenser  the  Elder  (1263-1326)  played  a 
very  prominent  part  in  the  reign  of  Edward  II. 
He  served  in  the  Welsh  wars  and  in  Scotland, 
being  present  at  the  battle  of  Dunbar  in  1296. 
Subsequently  he  was  employed  on  numerous 
diplomatic  missions  to  various  European  powers 
and  to  the  Pope.  Up  to  the  year  1308  he  was  a 
member  of  the  Barons'  party,  in  which  his  prop- 
erty and  rank  assured  him  a  high  position,  but 
about  the  time  of  the  fall  of  Gaveston  (q.v. ), 
tlie  King's  favorite,  he  abandoned  the  cause  of 
the  Barons,  and  became  the  head  of  the  Court 
party,  and  a  bitter  enemy  of  Thomas,  Earl  of  Lan- 
caster. Thovigh  undoubtedly  avaricious  and  un- 
scrupulous in  the  means  he  adopted  for  increas- 
ing his  possessions.  Hugh  was  probably  no  more 
selfish  than  most  of  the  great  nobles  of  his  time, 
who  took  advantage  of  the  presence  of  a  weak 
king  on  the  throne  to  further  their  own  inter- 
ests. In  1321  the  Barons'  party  gained  the 
upper  hand,  and  Hugh  was  sentenced  by  Parlia- 
ment to  bnnishment.  He  was  recalled,  however, 
in   the   following  vear,   when  the   King's  faction 


was  once  more  in  the  ascendent,  and  contributed 
no  doubt  to  the  fall  and  death  of  the  Earl 
of  Lancaster.  In  the  same  year  he  was  made 
Earl  of  Winchester,  and  his  position  became 
more  inlluential  than  ever.  The  feeling  of  hatred 
with  which  he  was  regarded  by  all  the  great 
nobles  finally  led  to  the  outbreak  of  a  rebellion, 
in  which  Isabella,  the  wife  of  Edward  II.,  joined. 
The  Queen's  forces  marched  upon  Bristol,  which 
was  defended  by  Hugh  le  Despenser.  The  King's 
favorite  was  forced  to  surrender,  and  was  speedily 
beheaded.  Hugh  le  Despenser  the  Younger 
(died  132G)  was  the  son  of  the  jireceeding.  In 
liis  youth  he  was  the  intimate  friend  of  the 
young  Prince  of  Wales,  afterwards  Edward  III., 
and  served  with  him  in  the  Scottish  wars.  He 
obtained  great  wealth  by  his  marriage  to  one 
of  the  heiresses  of  the  house  of  Gloucester,  and, 
like  his  father,  was  for  a  time  a  prominent 
leader  among  the  Barons,  with  whom  he  made 
common  cause  for  a  long  time  after  his  father 
liad  gone  over  to  the  Court  party.  It  was  not 
until  1318  that  he  went  over  to  the  King,  being 
actuated  in  this  move  by  an  insatiable  greed  for 
land,  which  had  brought  him  into  repeated  con- 
flicts with  many  of  the  nobles  of  the  Marches. 
A  league  was  formed  against  him,  headed  by 
the  Earl  of  Lancaster,  and  in  1321  he  was  ban- 
ished with  his  father.  With  his  father,  he  was 
recalled  in  the  following  year,  restored  to  his 
old  possessions,  and  overwhelmed  with  grants 
and  new  titles.  He  met  the  same  fate  as  the 
elder  Hugh.  In  the  Barons'  rising  of  13ii6  he 
was  taken  prisoner,  brought  to  Hereford,  tried 
upon  the  charge  of  piracy  and  complicity  in  the 
death  of  Thomas  of  Lancaster,  and  put  to  death. 
A  grandson  of  Hugh  the  younger  was  the  'war- 
like bishop,'  Henry  of  Norwich,  who  died  in 
140G.  He  was  chosen  by  Urban  VI.  to  lead  a 
crusade  against  the  followers  of  Clement  VII. 
in  Flanders.  A  great-grandson,  Thomas  (1337- 
1400),  was  created  Earl  of  Gloucester. 

DESPERIERS,    da'pa'rya'',    Bonaventure 

( 1500-44 ) .  A  French  satirist  and  story-teller,  born 
at  Arnay-le-Duc.  He  was  a  courtier  of  ]\Iargaret 
of  Angouleme,  and,  either  through  insanity  or 
fear  of  persecution  which  she  was  powerless  to 
avert,  committed  suicide.  Besides  translations 
and  ])oems  of  minor  interest,  he  left  a  collection 
of  129  Noiivelles  recreations  et  joyeux  devis 
( 1558) ,  gross  sometimes  in  substance,  but  always 
masterly  in  style,  and  ranking  high  among  simi- 
lar collections.  More  important  is  the  satiric 
dialogue  Cymhnlnm  Miindi  (1537),  suggesting 
Lucian  in  its  mockery  of  superstition,  old  and 
new,  with  an  occasional  pensive  seriousness  very 
characteristic  of  the  finer  culture  of  the  French 
Kenaissance.  Despeiiers's  Worlds  are  best  edited 
by  Lacour  (Paris,  1866).  Consult  Cheneviere, 
Bonaventure  Des  Pcriers   (Paris,  1886). 

DES  PLAINES  (da-plan')  RIVER  (Fr.,  of 
the  plains).  A  river  rising  near  Racine,  Wis. 
(Map:  Illinois,  D  2).  It  flows  south  nearly  par- 
allel with  the  shore  of  Lake  INIichigan,  and 
from  six  to  twelve  miles  distant,  to  Lyons, 
just  west  of  Chicago,  111.:  thence  south- 
west, uniting  with  the  Kankakee  River 
(q.v.)  in  Grundy  County.  111.,  and  forming  the 
Illinois  River  (q.v.).  It  is  separated  from  the 
lake  by  a  low  divide,  over  which,  during  high 
water,  it  discharges  into  the  Chicago  River 
(q.v.).     For  thirteen  miles,  its  waters  have  been 
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deflected  to  form  the  Chicago  Drainage  Canal 
(q.v. ).  It  is  150  miles  long,  and  drains  an 
area  of  1700  square  miles. 

DESPORTES,  da'porf,  Francois  Alexandke 
(1661-1743).  A  French  painter,  born  at  Cham- 
pigneul.  He  was  the  pupil  of  Nicasius  and 
bnj'ders,  and  the  latter  master  always  influenced 
his  choice  of  subjects,  which  usually  dealt  with 
the  chase  and  still  life.  After  a  stay  of 
two  years  in  Poland,  he  returned  to  France, 
and  in  1699  became  a  member  of  the  Academy. 
He  designed  eight  comi^ositions  for  the  Gobelin 
tapestries,  and  decorated  several  of  the  French 
chateaux  and  palaces.  In  1712  he  went  to  Eng- 
land in  the  suite  of  the  French  ambassador,  and 
was  received  with  enthusiasm  at  the  Court. 
There  are  nearly  tliirty  pictures  by  him  in  the 
Louvre. 

DESPORTES,  Philippe  (1546-1606).  A 
French  poet,  born  at  Chartres.  In  his  youth  he 
went  to  Italy  as  secretary  to  the  Bishoj)  of  Puy, 
and  there  studied  the  Itiilian  poets,  especially 
Petrarch  and  Ariosto,  whom  he  imitated  in  his 
sonnets  and  elegies.  On  his  return  he  rose  rap- 
idly in  favor,  and  enjoyed  during  his  lifetime 
the  reputation  of  a  Ronsard.  He  was  essentially 
a  courtier;  he  praised  the  loves  of  the  last 
Valois,  and  became  Abbe  and  Canon  of  Notre 
Dame,  and  Court  poet.  His  talent,  neither  orig- 
inal nor  profound,  is  best  shown  in  such  charm- 
ing verses  as  Confre  une  nuit  trop  claire  and 
Rosette  pour  vn  pea  d'absence,  although  certain 
of  his  religious  poems  have  a  sober  beauty.  Edi- 
tions of  his  works  appeared  in  1573,  1583,  and 
1592.  They  were  also  pidilished  with  an  introduc- 
tion by  Michiels,  as  CEuvres  de  Philippe  Desportes 
(1858  V 

DESPOT  (from  Gk.  SeairoTz/s, despot es,  master, 
lord,  ruler).  An  absolute  ruler  who  carries  on 
the  government  entirely  in  his  own  interests, 
pursuing  generally  a  policy  of  cruelty  and  op- 
pression. Like  'tyrant,'  the  word  'despot'  origi- 
nally carried  no  odious  meaning,  and  denoted 
merely  the  possessor  of  unlimited  jjower.  In  a 
modified  sense,  but  still  free  from  the  imputa- 
tions of  tyranny,  tlie  title  was  applied  to  the 
rulers  of  the  Greek  towns  of  Asia  Minor  vmder 
the  Persian  domination,  and  subsequently  to  the 
governors  of  the  Asiatic  provinces  and  towns  of 
the  Byzantine  Empire. 

DESPRES,  JosQuiN.     See  Depres,  Josquin. 

DESPRETZ,  da'pra'',  Cesar  Masuete  (1792- 
1863).  A  French  physicist,  born  at  Lessines, 
Belgium.  He  was  instructor  of  physical  sciences 
at  the  College  Henri  IV.  in  Paris,  and  at  the 
Polytechnic  Institute,  and  was  appointed  pro- 
fessor at  the  Sorbonne  about  1837.  His  writings 
Avere  published  in  the  Comptes  Reiidus  of  the 
Paris  Academy  of  Sciences,  of  which  society  he 
was  a  member;  and  in  the  Anriales  de  Chimie  et 
de  Physique  (1817-56).  His  Traite  elementaire 
de  physique  (4th  ed.,  1896)  was  adopted  by  the 
Council  of  Public  Instruction.  A  product  of  car- 
bon introduced  by  him  is  said  to  be  almost  as 
seniceable  as  diamond-dust  for  polishing  pur- 
poses. 

DESSAIX,  da'sa'.  .Joseph  IMarie.  Count 
(1764-1 834 K  A  French  general  and  politician, 
born  at  Thorens,  in  Savoy.  In  1791-92  lie  raised 
volunteers  for  France  in  Savoy,  and  was  present 
at  the  siege  of  Toulon,  and  subsequently  sers-ed 


under  Napoleon  in  Italy.  He  was  a  member  of 
the  Council  of  Five  Hundred,  and  was  one  of  the 
few  who  opposed  the  coup  d'etat  of  the  Eigh- 
teenth Brumaire.  Nevertheless,  he  was  made  a 
brigadier-general  in  1803,  and  rose  to  be  general 
of  division  by  1809.  His  conduct  at  Wagram  won 
him  the  title  of  'the  Intrepid'  from  the  lips  of 
the  Emperor.  He  was  created  a  count  in  1810, 
and  made  Governor  of  Amsterdam.  In  the  Rus- 
sian campaign  of  1812  Dessaix  was  severely 
wounded  at  Borodino.  In  1814  he  was  successful 
against  the  Allies  in  Savoy.  After  the  Revolu- 
tion of  1830  he  was  appointed  commander 
of  the  National  Guards  at  Lyons.  He  died  Octo- 
ber 26,  1834.  For  the  details  of  his  life,  consult 
Dessaix  et  Folliet,  Etude  historique  sur  la  revo- 
lution et  Vempire  en  Savoie.  Le  general  Dessaix 
— sa  vie  politique  et  militaire  (Paris,  1879). 

DESSALINES,  da'sa'len',  .Jean  Jacqves 
(1758-1806).  A  negro  military  leader,  known  as 
Jean  Jacques  I.,  Emperor  of  Haiti.  He  was  born 
in  Guinea,  Africa  (according  to  some  accounts  at 
Grand  Riviere,  Haiti ) ,  and  was  sold  as  a  slave,  at 
Cap  Francais  (now  called  Cape  Haitien).  In 
1791  he  entered  the  insurgent  ranks  under  Bias- 
son,  and  subsequently,  with  rank  of  lieutenant- 
general,  became  one  of  the  trusty  subordinates 
of  Toussaint  I'Ouverture.  For  some  time  he 
maintained  a  guerrilla  warfare  against  General 
Leclerc,  the  officer  sent  by  Napoleon  to  subjugate 
the  island,  but,  upon  the  conclusion  of  peace,  in 
1802,  he  professed  allegiance  to  the  French,  and 
was  appointed  governor  of  the  southern  division 
of  Haiti,  with  rank  of  a  general  of  division. 
Angered  at  the  severe  repressive  measures  of  Gen- 
eral Rochambeau,  wlio  succeeded  General  Leclerc, 
he  organized  and  directed  an  uncompromising 
revolt,  which,  with  the  assistance  of  an  English 
squadron,  ended  in  the  utter  expulsion  of  the 
French.  In  1804  he  was  appointed  Governor- 
General  for  life.  But,  infuriated  by  the  failure 
of  his  expedition  against  the  Spanish  part  of  the 
island,  he  had  himself  crowned  Emperor,  and  pro- 
ceeded to  a  cruel  despotism.  He  was  assassi- 
nated by  two  of  his  officers,  Petion  and  Chris- 
tophe,  the  latter  of  whom  became  President  of 
Haiti.  Consult  Dubroca,  Vie  de  J.  J.  Dessalines 
(Paris,  1804), 

DESSAU,  des'sou  (first  called  Dissouwe,  then 
Desso) .  The  capital  of  the  German  Duchy  of 
Anhalt,  and  residence  of  the  Duke,  on  the  INIulde, 
not  far  from  its  junction  with  the  Elbe,  about 
seventy  miles  by  rail  southwest  of  Berlin  (Map: 
Germany,  E  3).  The  tov\'n  lies  in  a  well-wooded 
plain,  surrounded  by  a  very  fertile  and  richly 
cultivated  country.  The  streets  are  broad  and 
well  shaded.  The  ducal  palace,  dating  in  part 
from  the  sixteenth  century,  contains  a  collection 
of  paintings,  including  some  excellent  examples 
of  the  early  Italian  and  Flemish  schools.  The 
palace  is  interesting  also  for  its  fine  architectural 
features,  its  suite  of  Old  German  rooms,  and  its 
relics  of  Prince  Leopold  (known  as  'the  old 
Dessauer')  and  Napoleon.  Among  the  other 
buildings  of  note  may  be  mentioned  the  old  and 
now  town  halls,  the  palaces  of  Princess  Louise 
and  the  hereditary  prince,  the  Parliament  build- 
ing, and  the  new  post-office  and  the  tliealre.  Tlic 
Church  of  Saint  Mary  contains  several  pictures  by 
the  two  Cranachs,  and  in  the  vaults  the  tomb  of 
Prince  Leopold,  the  sarcophagus  being  surrounded 
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by  the  figures  of  six  grenadiers.  The  town's  af- 
fairs are  administered  by  a  municipal  council  of 
thirty,  and  an  executive  board  of  three  members. 
The  town  is  lighted  by  gas  and  electricity,  has 
an  excellent  water-supply,  and  has  established  a 
modern  sewerage  system.  An  electric  street 
railway  provides  for  local  traffic.  The  town  has 
considerable  manufactures,  chief  among  them 
being  sugar-refining,  iron-casting  and  machine- 
building,  spinning  and  weaving  of  cloth,  and  car- 
pet-making. It  is  also  a  river  port,  and  carries 
on  a  lively  trade,  particularly  in  grain.  Its 
educational  establishments  are  numerous  and 
excellent,  and  include  a  gymnasium,  several  tech- 
nical schools,  and  three 'large  libraries,  one  of 
Avhich  is  maintained  by  the  town.  Its  charitable 
institutions  are  equally  numerous,  chief  among 
them  being  the  Amalieu  Stiftung,  established  by 
the  daughter  of  Prince  Leopold,  and  containing 
an  interesting  collection  of  paintings  by  German 
and  Flemish'masters  of  the  eighteenth  century. 
Dessau  is  the  birthplace  of  the  poet  Wilhelm 
Miiller.  and  of  the  philosopher  Moses  Mendels- 
sohn, both  being  commemorated  by  monuments. 
The  bridge  over  the  Elbe  was  the  scene  of  the 
brilliant  victory  won  during  the  Thirty  Years' 
War  bv  Wallstein  over  Count  ^Mansfeld,  on  April 
•25.  1620.  Population,  in  1890.  34.658:  in  1900, 
50,846.  JDessau  was  founded  in  the  twelfth  een- 
tuiy  by  Albert  the  Bear.  It  received  its  civic 
rights  "as  early  as  1213,  and  upon  the  division  of 
Anhalt  in  1603  it  became  the  residence  of  the 
Anhalt-Dessau  line.  It  sulTered  severely  during 
the  Thirty  Years'  War,  but  began  to  recover  its 
prosperity  in  the  eighteenth  century. 

DESSOIR,  da'swiir',  LxnJwiG  (properly  Leo- 
pold Dessauer)  (1810-74).  A  German  actor, 
born  in  Posen.  He  was  attached  to  the  Leipzig 
Theatre  from  1834  to  1837.  that  of  Karlsruhe 
from  1839  to  1844.  and  the  Hof  Theater  of  Berlin 
from  1847  until  his  retirement  in  1872.  As  an 
interpreter  of  tragic  roles  from  Goethe,  Schiller, 
and  Shakesi^eare,  he  took  high  rank. 

DE  STAEL,  de  sttil.    See  St.vel-Holsteix. 

DESTERRO,  da-star'ro.  NOSSA  SENHORA 
DO  DESTERRO,  nos'sa  sa-nyo'ra  do  da-star'ro, 
or  Saxta  Catharixa,  also  called  Florianopolis. 
The  capital  of  the  State  of  Santa  Catha- 
rina,  Brazil,  situated  on  the  west  coast  of 
the  island  of  the  same  name  (Map:  Brazil,  H  9) . 
It  has  a  picturesque  site,  being  surrounded  by 
hills,  is  regularly  built,  and  contains  a  fine 
plaza,  around  which  centre  the  principal  build 
ings  and  a  lyceum.  an  arsenal,  and  a  hospital. 
An  excellent  harbor  defended  by  fortifications 
has  contributed  to  the  city's  commercial  develop- 
ment, its  principal  exports  being  manioc  flour, 
rice,  coffee,  sugar,  fish,  earthenware,  and  arti- 
ficial flowers.  "Population,  in  1890.  30.687.  Des- 
terro  was  founded  in  1640  by  colonists  from  the 
Azores. 

DESTOTJCHES,  da'toosh'.  Philippe  Xeri- 
CAULT  (lfiSO-17541.  A  French  dramatist,  born  at 
Tours,  August  22,  1680.  Of  his  seventeen  come- 
dies, Lc  dissipateur  (1736)  and  Le  glorieux 
(1732)  are  pronounced  by  Lessing  ''models  of 
finer  high  comedy" :  and  the  largely  autobio- 
graphic Le  philosophe  marie  (1727)  is  also  a 
classic  of  the  French  stage.  Others  would  please 
more  if  they  strove  less  to  edify.  Except  in  Lc. 
fausse  Agnes   (1736),  Destouches  took  bis  comic 
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vocation  too  seriously,  but  he  is  important  as  a 
witness  to  the  change  in  public  feeling  that  was 
to    welcome    the    "tearful   comedy'    (coiiiedie    lar- 
moyanxe)  of  La  ChaussOe. 
DESTROYING  ANGELS  or  Daxites.     See 

D.\XITES. 

DESTRUCTOR,  KEFr.SE.     See  Garbage. 

DESTUTT  DE  TRACY,  da'stut'  de  tra'se', 
Axtoixe  Louis  Claude,  Count  (1754-1836).  A 
French  philosopher.  At  the  outbreak  of  the  Rev- 
olution he  was  a  colonel  in  the  army  and  was 
sent  to  the  States-General  as  a  delegate  of  the 
nobility  of  Bourboimais.  In  1792  he  accompa- 
nied his  friend  Lafayette  into  exile,  but  returned 
secretly  to  France  not  long  afterwards  and  was 
cast  into  prison,  from  which  only  the  downfall 
of  Robespierre  released  him.  Under  Xapoleon 
he  was  a  Senator,  and  after  the  Restoration  was 
created  a  peer  by  Louis  XVIII.  As  a  philosopher 
he  represented  the  doctrine  of  sensualism,  follow- 
ing more  especially  Condillac,  whose  system  he 
further  developed  to  the  so-called  ideologism.  His 
principal  work  is  FAcments  d'ideologie.  Besides 
this,  the  Commentaire  siir  Vesprit  des  lois  de 
Montesquieu,  deserves  especial  mention.  It  was 
first  published  in  English  in  1811,  in  Philadel- 
phia. 

DE  TAB'LEY,  Lord.  See  Warrex,  John 
Byrxe  Leicester. 

DETACHMENT  (Fr.  detachement,  from  de- 
tacher, to  detach,  from  de,  away  +  -tacher,  to 
fasten,  from  It.  tacca,  tack,  from  Bret,  tach,  Ir. 
taca,  Gael,  tacaid,  nail).  Military.  A  body  of 
troops  detached  from  the  main  body,  generally  a 
small  body  detached  for  special  duties  away  from 
the  regiment,  brigade,  division,  or  army  to  which 
they  belong,  as  the  case  may  be. 

DETAILLE,  de-taV,  Jeax  Baptiste  Edou.\rd 
(1848 — ).  A  French  military  painter.  He  was 
born  in  Paris,  October  5.  1848.  A  pupil  of  Meis- 
sonier,  his  paintings  evince  the  same  devotion  to 
detail  and  to  fine,  almost  microscopic  finish,  that 
marks  the  works  of  his  distinguished  master. 
His  "Repose  During  Drill  in  Camp  Saint  Maur" 
(1869),  painted  when  he  was  twenty-one  years 
old,  secured  him  his  first  medal.  In  1870  he 
took  up  arms  for  his  country,  but  he  was  never 
unmindful  of  his  art,  and  made  sketches  when- 
ever he  could.  It  was  in  sketching  scenes  inci- 
dent to  camp  life  that  he  perfected  his  technique, 
and  made  himself  competent  to  reproduce  viv- 
idly and  correctly  the  movements  of  troops  in 
preparation  for  battle,  or  resting  after  a  fight. 
The  horrors  of  war  he  suggests  rather  than  de- 
picts, and  his  treatment  mav  be  observed  in  his 
"Salute  to  the  Wounded"  ("1877).  His  "Move- 
ment of  Troops"  is  a  well-known  canvas.  His 
"Passing  Regiment"  ( 1875) ,  which  is  familiar  by 
its  reproductions,  is  the  property  of  the  Cor- 
coran Gallery  in  Washington.  The  ^letropolitan 
^Museum  of  Art,  Xew  York,  possesses  three  of  his 
works.  He  was  made  a  chevalier  of  the  Legion 
of  Honor  for  his  "Retreat."  Consult :  Radclift'e, 
Schools  (Did  Masters  of  Painting  (Xew  York, 
1898);  Sheldon,  Hours  with  Art  and  Artists 
(Xew  York,  1882)  ;  Claretie,  L'Art  et  les  artistes 
fran^ais  conteinporains.  IT.  series  (Paris,  1876)  : 
Goetschv,  Les  jeunes  peintres  militaires  (Paris, 
1878).  ■ 

DETAINER   (from  Lat.  detinere.  from  de.  off 
-+-   tencre.  to  hold).     The  technical  term  of  the 
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coimiion  law  for  a  withholding  of  the  possession 
of  property.  The  gist  of  the  act  is  not  the  man- 
ner in  which  the  adverse  possession  was  acquired 
— this  may  have  been  lawful  or  vinlawful — but 
the  continued  detention  of  the  property  from  one 
who  claims  the  right  to  the  possession  thereof. 
No  question  of  title  or  ownership  is  necessarily 
involved  in  the  notion  of  a  detainer,  as  one  Avho 
i.s  not  the  owner  may  nevertheless  be  entitled  to 
the  possession  of  the  property,  and,  on  tlie  other 
hand,  the  owner  may  be  guilty  of  an  luilawful 
detainer  of  his  own  land  or  goods.  A  detainer  is 
always  an  act  of  force,  and  may  be  lawful  or  un- 
lawful. The  appropriate  remedy  where  goods 
are  unlawfulh^  detained  is  detinue,  or  replevin, 
and  if,  after  demand  made,  the  holder  refuses  to 
return  them,  he  is  deemed  to  have  converted  them 
to  his  own  iise,  and  becomes  liable  to  an  action 
in  trover  for  damages.  An  unlawful  detainer  of 
lands  gives  rise  to  a  right  of  entry,  or,  in  modern 
practice,  to  an  action  of  ejectment.  Trespass  is 
not  available  if  the  original  entry  was  rightful, 
nor  can  any  action  be  employed  whose  purpose  is 
to  try  the  question  of  title,  as  that  is  not  in- 
volved. When  a  detainer  follows  upon  a  wrong- 
ful entry,  it  may.  nevertlieless.  be  valid,  as  when 
one,  in  violation  of  law,  forcibly  recovers  posses- 
sion of  his  land  from  an  intruder.  ?Iere  the  ille- 
gal entry  is  punishable,  but  the  subsequent  pos- 
session of  the  owner  of  the  land  will  not  be  dis- 
turbed. See  Conversion;  Detinue;  Forcible 
Entry. 

D'ETAMPES,  da'tiiNp',  DucHESSE.  See 
ETAMPE8,  Anne  de  Pessileu,  Duchesse  d'. 

DETECTIVE  (from  Lat.  detectus,  from  de- 
tegere,  expose,  from  de-  neg.  -\-  tegcre,  to  cover). 
One  who  engages  in  the  work  of  securing  infor- 
mation about  wrongdoers  for  the  purpose  of  hav- 
ing it  used  against  them  in  civil  or  criminal  pro- 
ceedings. He  may  be  a  public  officer  or  a  private 
employee.  In  many  cities  tliere  are  extensive  de- 
tective bureaus,  whose  members  are  in  no  way 
connected  with  the  official  police  or  constabulary 
establishments.  Some  States  forbid  persons  to 
act  as  detectives  without  a  license  from  a  court 
or  other  official  source.  A  detective  does  not  be- 
come an  accomplice  of  a  criminal  even  when  his 
knowledge  of  the  criminal's  plans  would  have 
enabled  him  to  prevent  the  eonmiission  of  the 
crime.  His  act  in  entrapping  a  criminal,  if  lim- 
ited to  mere  entrapment,  does  not  render  him 
liable  to  punishment,  nor  does  it  in  any  way 
excuse  or  exonerate  the  criminal. 

DETERMINANTS  (Lat.  detcrminans,  pres. 
part,  of  deferminare.  from  de-  +  tertninare,  to 
bound,  limit).  Certain  algebraic  functions  re- 
markable for  their  brevity  of  notation  and  their 

wealth  of  significant  properties.     '  /' L^  rb  a^i^, 

or  (O162)  are'  merely  other  notations  for  n^b^— 
a.bt.  The  first  form  is  conunonly  used  in  ele- 
mentary mathematics.     Similarly 

Cli    &-!    C-;  I 

represents  OiboCs  +  a^b.e,  -j-  fhfi,c.  —  aJ}.Ct  — 
nJ)jC-i  —  Oift^Co.  Such  functions  are  called  deter- 
minants, and  the  quantities  o,,  h,,  0,,  Oo,  h.,  .  .  . 
are  called  elements.  The  first  or  square  form  oi 
notation  is  called  the  array  notation.  If  there 
are  more  columns  than  rows  the  form  is  called  a 
ninfri.r.     An  arrav  of  two  columns  and  two  rows 


is  called  a  determinant  of  the  second  order,  one 
of  three  columns  and  three  rows  a  determinant 
of  the  third  order,  and  so  on.  In  the  expansion 
of  a  determinant  of  the  second  order  there  arc 
two  terms,  each  containing  the  letters  a,  b, 
but  dill'cring  in  the  arrangement  of  the  sub- 
scripts, 1.2.  In  the  expansion  of  a  determinant 
■  of  the  third  order  there  are  six  terms,  each  con- 
taining the  letters  «,  b,  c,  but  differing  in  the 
ari'angement  of  the  subscripts  1,  2,  3.  Thus 
there  are  two  terms  in  the  expansion  of  a  deter- 
minant of  the  second  order,  and  six  in  one  of  tlie 
third  order,  half  of  which  are  positive  and  half 
negative.  The  signs  are  selected  according  to  the 
arrangement  of  the  subscripts.  If  there  is  an 
even  number  of  inversions  in  the  order  of  the 
subscripts  of  any  term,  its  sign  is  considered 
])lus :  if  an  odd  number,  its  sign  is  considered 
minus;  e.g.  in  the  term  a.boC^,  3  standing  before 
2  is  an  inversion,  since  the  natviral  order  is  2 
before  3;  likewise,  3  before  1  and  2  before  1  are 
inversions ;  there  being  three  inversions,  the 
sign  is  minus.  A  determinant  of  the  fourth 
order  contains  10  ■  elements,  and  its  expansion 
contains  2-1  terms.  In  general,  a  determinant  of 
the  nth  order  contains  n-  elements,  and  its  expan- 
sion »  ( >^  —  I )  ( «.  —  2 )  .  .  .  .  2  •  1 ,  or  H  !  terms. 
Some  of  the  leading  properties  of  determinants 
are:  (1)  If  two  adjacent  columns  or  rows  of  a 
determinant  are  interchanged,  the  sign  only  of  the 
determinant  is  changed;  if  a  colunm  or  row  is 
transposed  over  an  odd  number  of  columns  or 
rows,  the  sign  only  of  the  determinant  is 
changed ;  if  a  column  or  row  is  transposed  over 
an  even  number  of  cohmins  or  rows,  tlie  determi- 
nant is  inichanged.  (2)  If  the  columns  be  made 
rows,  and  conversely,  the  determinant  is  un- 
changed. (3)  If  the  elements  of  a  row  or  column 
be  added  to  the  corresponding  elements  of  an- 
other column  or  row,  the  value  of  the  determi- 
nant is  unchanged.  (4)  Multiplying  tiie  ele- 
ments of  any  column  or  row  by  a  number  nuilti- 
plies  the  determinant  by  that  number.  (5)  If 
two  columns  or  two  rows  are  identical,  or  if  the 
elements  of  any  row  or  column  are  all  zeros,  the 
determinant  vanishes.  Such  properties  are  of 
great  aid  in  evaluating  determinants. 

Various  methods  of  expansion  have  been  de- 
vised, by  which  the  terms,  each  containing  one 
element  and  only  one,  from  each  column  and 
each  row,  can  readily  and  systematically  be 
formed.  While  these  methods  can  best  be  ob- 
tained from  a  text-book  on  the  subject,  minor 
determinants  will  be  explained  here,  since  they 
furnish  a  simple  means  for  expanding  determi- 
nants of  degrees  higher  than  the  third.  If  the 
cokimn  and  row  to  which  any  element  belongs 
are  suppressed,  the  resulting  determinant  is 
called  a  first  minor  of  the  given  determinant,  or 
the  co-factor  of  the  given  element.  If  two  rows 
and  two  columns  be  suppressed,  the  resulting 
determinant  is  called  a  second  minor  of  the  given 
determinant,  and  so  on.  Thus,  in 
Oi  bi  Ci  di 
&2  C3  di 
.  bs  C3  rf, 
!  a,  5,  Cj  d, ' 
(6.e.,rfJ  is  a  first  minor  of  A 
the  leading  element  a,,  and 
minor  of   A- 

If  the  co-factors  of  a,,  ?>,.  r„  rf,  be  denoted  by 
A,,  B,.  C,,  Di,  then  it  can  be  shown  that  A  = 
fl,A,    -f    '),B,    -f    c,C,    -4-    d.T),.      It    should    be 


A  = 


and  a  co-factor  of 
(«,?>;)    is   a  second 
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observed  that  Aj,  B^,  .  .  .  involve  their  own 
signs,  and  tliat  in  the  above  equation  B,  and  Di 
are  negative.  Thus  a  determinant  of  the  nth 
order  may  be  expanded  in  terms  of  determinants 
of  the  (n  —  l)th  order,  and  so  on.  Determi- 
nants also  admit,  in  their  abridged  form  of  no- 
tation, of  the  fundamental  operations  of  addi- 
tion, subtraction,  and  multiplication  (including, 
involution). 

These  functions  are  of  great  importance  in  the 
solution  of  simultaneous  equations.  The  roots  in 
the  case  of  two  linear  equations,  UiX  +  h^y  =  c, 
and    a-iX  -{-  b^y  =  Co,    are    e.xpressed    thus :     x  = 

-~~  '  V  =  : — ;—.  In  the  case  of  three  equa- 
iOib.)    ^         (a,b.,). 

tions    involving    three    unknowns,    of    the    type 

a,x  +  b,y  +  c^z  =  d„  ((^.x  +  b.jy  +  c.z  =  dn,  a^x 
+  b-.y  +  C;~-  =  d,,  the  roots  are 

^=   \7rjJjJ'y=[aJ).^,)'~  =  {a,b^c,) 
In    tiie    case    of    n    linear    equations    involving 
ji  unknowns. 

^^UibjC,  .  .  .  kn) ^ 
{(iiboC^  .  .  .  k  n) 
For  n  homogeneous  linear  equations,  the  determi- 
nant notation  serves  to  express  the  necessary  and 
sufficient  condition  for  the  consistency  of  the  sys- 
tem. Thus,  in  the  system  a^x  +  b^y  +  c^z  —  0, 
a.x  +  bjj  +  C.Z  =  0,  and  a-^x  +  b-^y  +  c^z  =  0,  if 
(a-fiiCi)  =  0,  the  equations  can  be  satisfied  by  a 
set  of  values  of  x,  y.  z.  This  determinant  of  the 
coe.^icients  is  called  the  discriminant  or  the  elimi- 
naiit  of  the  system  of  equations.  It  is  the  ex- 
pression which  results  from  eliminating  the  un- 
knowns from  the  given  equations.  The  discrimi- 
nants of  higher  equations  also  may  be  expressed 
in  determinant  form.  Thus  the  eliminant  of  two 
ocjuations,  one  of  the  mth  and  the  other  of  the 
jith  degree,  may  be  found  by  a  method  known 
as  Sylvester's  diahjtic  process;  e.g.  to  form  the 
eliminant  of  px-  -f-  ^a?  +  r  =  0  and  ax^  +  bx^  + 
ca-  -f-  d.  z=  0,  multiply  the  members  of  the  first 
equation  b}'  x  and  by  x',  and  the  second  by  x,  and 
form  a  system  of  five  equations  considering  x*,  x^, 


jf-,  and  X  as  the  unknown 
0  0  p  q 


The  eliminant  is 


If  u, 
minant 
/dii      dv 


n  a   b  c  d\ 
n   6  c  f?  0    =  0. 
()  p  q  r  0\ 
p  f/  r  0  0| 
tr  are  functions  of  x.  y.  z,  the  deter- 


I?       dio\  


d{u.   V,   jr) 


—  J  (tiiuc) 


dx  '  dy '  dz  J  d(x,  y, 
is  called  the  Jacobian  of  the  system  «.  ?■,  h\ 
with  respect  to  x,  y,  z.  In  the  particular  case 
where  u,  \\  u:  are  the  partial  difTerential  co- 
efficients (see  CALCULUS )  of  the  same  function 
of  the  variables  x,  y,  z,  it  is  called  the  Hessian 
of  the  primitive  function.  These  and  other  ex- 
jiressions  play  an  important  part  in  expressing 
the  properties  of  certain  curves  (q.v.)  and  sur- 
faces ;  e.g.  it  is  sliown  in  modern  geometry  that 
if  the  first  polar  of  any  point  x\,  with  respect  to 
a  curve  v  :=  0,  homogeneous  in  x,  y,  z,  has  a 
double  point  B,  the  polar  conic  of  B  has  a  double 
point  A.  The  locus  of  the  double  point  B  is 
expressed  by  the  Hessian 

la  h  7  I 

\h  b   f\  =  0 

Iff  f  c; 
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which  is  satisfied  by  x,  y,  z,  and  in  which 
a^  b,  c  .  .  .  are  diil'erential  coefficients  of  the 
second  order.  This  function  is  also  an  example 
of  a  cova riant.     See  Forms. 

The  idea  of  determinants  may  be  said  to  take 
its  origin  with  Leibnitz  (1693),  following  whom 
Cramer  (1750)  added  somewhat  to  the  theory, 
treating  the  subjects  wholly  in  relation  to  sets 
of  equations.  The  recurrent  law  was  first  an- 
nounced by  Bezout  (1764).  But  it  was  Vander- 
monde  (1771)  who  first  recognized  determinants 
as  independent  functions,  giving  a  connected  ex- 
position of  the  theory,  and  hence  he  deserves  to 
be  called  its  formal  founder.  Laplace  (1772) 
gave  the  general  method  of  expanding  a  determi- 
nant in  terms  of  its  complementary  minors.  Im- 
mediately following,  Lagrange  (1773)  treated 
determinants  of  the  second  and  third  orders, 
being  the  first  to  apply  these  functions  to  ques- 
tions foreign  to  eliminations,  and  he  discovered 
many  special  properties.  Gauss  (1801)  intro- 
duced the  name  determinants,  although  not  in  its 
present  sense ;  he  also  arrived  at  the  notion  of 
reciprocal  determinants,  and  came  very  near  the 
multiplication  theorem  afterwards  given  by 
Binet  (1811-12)  and  Cauchy.  \Yith  the  latter 
(1812)  the  theory  of  determinants  begins  in  its 
generality.  The  next  great  contributor,  and  the 
greatest  save  Cauchy,  was  Jacobi  (from  1827). 
With  him  the  word  determinant  received  its 
final  acceptance.  He  early  used  the  functional 
determinant,  which  Sylvester  has  called  the 
Jacobian,  and  in  his  famous  memoirs,  in  Crelle 
for  1841,  he  specially  treats  this  subject,  as  well 
as  that  class  of  alternating  functions  known  as 
alternants.  But  about  the  time  of  Jacobi's  clos- 
ing memoirs,  Sylvester  (1839)  and  Cayley  (qq.v.) 
began  their  great  work,  a  work  which  it  is  im- 
possible to  summarize  briefly,  but  Avhich  repre- 
sents the  development  of  the  subject  to  the 
present  time.  The  study  of  special  forms  of 
determinants  has  been  the  natural  result  of  the 
completion  of  the  general  theory.  Axi-symmet- 
ric  determinants  have  been  studied  by  Lebesgue, 
Hesse,  and  Sylvester ;  per-.symmetric  determi- 
nants by  Hankel ;  circulants  by  Catalan,  Spot- 
tiswoode,  Glaisher,  and  Scott;  skew  determi- 
nants and  Pfaffians,  in  connection  with  the 
theory  of  orthogonal  transformation,  by  Cayley; 
continuants  by  Sylvester ;  Wronskians  by  Chris- 
tolfel  and  Frobenius ;  Jacobians  and  Hessians 
by  Sylvester;  and  symmetric  gauche  determi- 
nants by  Trudi.  The  theory  as  a  whole  has  been 
most  systematically  treated  by  F.  Brioschi  ( 1824- 
1897),  well  known  as  the  editor  of  the  Annali  di 
Matematica,  whose  masterlj^  treatise  on  deter- 
minants is  a  standard.  (French  and  German 
translations,  1856.  See  also  his  Opere  maic- 
matichc,  Milan,  1901 — .)  Consult:  Muir,  Theory 
of  Determinants  in  the  Historical  Order  of  Its  De- 
velopment, part  i.  (London,  1890)  ;  Baltzer,  Theo- 
rie  und  Antcendungen  der  Determinanten  (Leip- 
zig, 1881);  Doster,  Elements  de  la  theorie  des 
determinants  (Paris,  1877);  Scott.  Theory  of 
Determinants  (Cambridge,  1880)  ;  Salmon,  Les- 
sons Introductory  to  the  Modern  Higher  Algebra 
(Dublin,  1876)  ;  INIerriman  and  Woodward. 
Higher  Mathematics    (New  York,  1898). 

DETERMINATE  PROBLEM.  In  algebra 
or  geometry,  a  problem  of  a  limited  number  of 
solutions ;  e.g.  given  the  base,  perimeter,  and 
area  of  a  triangle  to  construct  it.  In  this  prob- 
lem there  are,  in  general,  four  solutions.     But  if 
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iiuy  one  of  tlie  three  elements  is  omitted,  the 
problem  becomes  indeterminate.  The  equation 
2x  -\-  3y  =:  12  can  be  satisfied  by  an  indefinite 
number  of  values  of  x  and  y ;  hence  it  is  inde- 
terminate, but  the  equation  '.ix- —  12^0  lias 
only  two  roots,  2,  —  2 ;  hence  it  is  determinate. 
See  DiopiiANTiNE  Analysis. 

DETERMINISM.  The  name  given  to  the 
view  that  evers^  event  in  time,  psychic  as  well  as 
physical,  has  a  cause  (see  Caus.ylity),  and  that 
the  cause  being  given,  the  event  follows  un- 
varyingly. It  is  opposed  to  indiff"erentism  or  in- 
determinism,  which  maintains  that,  at  least  in 
the  phenomenon  of  the  human  will,  the  tem- 
poral antecedents  do  not  definitively  determine 
the  event.  These  opposing-  doctrines  have  inter- 
est only  in  the  sphere  of  ethics,  as  determinism 
is  universally  admitted  to  be  true  of  all  events 
except  volition.  The  frankest  of  indeterminists, 
Prof.  W.  James,  admits  that  his  doctrine  is  an 
advocacy  of  chance,  pure  and  simple.  Others 
seek  to  avoid  this  confession,  but  with  no  success. 
The  determination  of  will  by  motives  could  not 
be  questioned  were  it  not  thought  to  carry  with 
it  a  denial  of  moral  responsibility.  But  so  far 
is  this  from  being  the  case  that  indeterminism 
on  the  contrary  makes  responsibility  absvird. 
See  Ethics;  Chance;  Free  Will;  Will;  and 
•consult  the  authorities  referred  to  under  Ethics  ; 
also  James,  The  Will  to  Believe  (Boston,  1897)  ; 
Eouillee,  La  liberie  et  le  determinisme  (2d  ed., 
Paris,    1883). 

DET'INUE  (OF.  deiimi,  from  Lat.  detinere, 
from  dc,  back,  +  tenere,  to  hold).  A  personal 
common-law  action  for  the  recovery  of  specific 
goods  and  chattels,  wrongfully  detained  from 
the  claimant,  together  with  damages  for  their 
detention  and  costs  of  the  action.  The  chattels 
must  be  such  as  can  be  distinguished  from 
■others;  the  action  would  not  lie  where  claimant's 
property,  as  wheat,  was  lawfully  mixed  with 
other  wheat  so  that  it  could  not  be  separated. 
The  action  is  not  based  on  contract,  express  or 
implied,  but  is  for  the  redress  of  a  wrong.  The 
value  of  the  chattel  is  always  alleged  in  the  dec- 
laration, and  if  the  chattels  have  been  destroyed, 
or  cannot  be  returned  for  any  reason,  the  plain- 
tiff may  recover  their  value.  It  is  immaterial 
whether  the  defendant  came  into  possession  of 
the  chattels  lawfully  or  wrongfully.  It  is  suf- 
ficient if  he  has  no  present  right  to  retain  them 
as  against  the  claimant.  Thus,  if  the  defendant 
held  goods  as  a  gratuitous  bailee,  his  possession 
would  be  lawful  imtil  a  demand  was  made  by  the 
proper  party  for  their  return ;  but  in  case  of 
refusal  to  do  so,  the  claimant  might  maintain 
detinue,  as  the  detention  would  then  be  unlawful. 
Demand  before  suit  is  not  necessary  if  the  origi- 
nal taking  was  wrongful.  Possession  of  the  chat- 
tels cannot  be  obtained  until  final  judgment,  and 
in  this  respect  it  is  not  so  desirable  as  replevin 
(q.v.),  where  the  plaintiff  gets  immediate  pos- 
session. The  plaintiff  must  have  a  general  or 
special  property  or  interest  in  the  chattels 
and  a  right  to  immediate  possession  in  order  to 
maintain  the  action.  A  judgment  for  the  plain- 
tiff was  formerly  enforced  by  a  special  form  of 
execution,  called  a  writ  of  disfrinqas  (q.v.). 
This  form  of  action  has  been  abolislicd  in  Eng- 
land, but  is  retained  in  several  of  the  United 
States.  See  Common  Forms;  Common  Law; 
Pleading;  Replevin;  Trover. 


DETMOLD,  det'molt  (OHG.  Theotmalli, 
Thi<itmalli,  people's  court).  The  capital  of  the 
German  Principality  of  Lippe  and  residence  of 
the  Prince,  situated  on  the  Werre,  at  the  edge  of 
the  Teutoburg  Forest,  about  47  miles  southwest 
of  Hanover  ( j\lap :  Germany,  C  3 ) .  It  consists 
of  an  old  and  a  new  town,  the  latter  of  which  is 
well  built,  and  adorned  with  many  fine  public 
walks  and  gardens.  The  chief  buildings  are  the 
old  and  new  palaces,  the  Rathaus,  and  theatre. 
Its  educational  institutions  include  a  gymna- 
sium, a  manual  training  school,  a  deaf  anddiunb 
school,  and  a  library  of  some  70,000  volumes. 
The  industries,  which  are  comparatively  unim- 
portant, include  the  manufacture  of  buttons, 
labels,  tobacco,  and  furniture.  There  are  also 
several  breweries.  Population,  in  1890,  9733; 
in  1900,  11,971.  The  sturdy  'Senner'  race  of 
horses  is  bred  near  Detmold.  The  Externsteine, 
a  much-visited  group  of  rocks,  with  a  grotto  and 
a  quaint  religious  relief,  are  in  the  vicinity. 
About  two  miles  to  the  southwest  of  the  town, 
on  the  Grotenburg,  one  of  the  highest  points 
of  the  Teutoburg  Forest,  stands  the  colossal 
Hermanns-Denkmal,  or  Arminius  JNIonument, 
erected  in  honor  of  the  famous  Cheruscan 
Prince  who  gained  in  the  neighborhood  such  a 
signal  victory  over  the  Roman  general  Varus. 
Detmold  was  the  scene  of  a  victory  won 
by  Charlemagne  over  the  Saxons  in  783.  In  1011 
it  was  presented  by  King  Henry  II.  to  the  bish- 
ops of  Paderborn,  and  from  them  it  came  to  the 
Lippe  family.     It  received  civic  rights  in  1350. 

DETRI'TUS  (Lat.,  a  rubbing  away,  from  de- 
terere,  to  rub  away,  from  dc,  down  +  terere,  to 
rub).  A  general  geological  term  applied  to  frag- 
mental  accumulations  formed  by  the  disintegra- 
tion of  rocks.     See  Erosion. 

DE  TROBRIAND,  de  tro'bre'iiN',  Philippe 
Regis  (1816-97).  A  Franco-American  soldier 
and  writer.  He  was  born  near  Tours,  France; 
was  educated  in  Paris,  Rouen,  Tours,  and  Poic- 
tiers,  and  in  1841  emigrated  to  the  United 
States.  He  edited  and  published  the  Revue  du 
Nouveau  Blonde  in  New  York  from  1849  to  1850, 
and  from  1854  to  1861  was  joint  editor  of  the 
Conrrier  des  Etats-JJnis.  He  entered  the  Fed- 
eral army  as  colonel  of  the  Fifty-fifth  New 
York  Volunteers  in  1861  ;  took  a  conspicuous 
part  in  the  battles  of  Fredericksburg,  Chancel - 
lorsville,  and  Gettysburg;  became  a  brigadier- 
general  of  volunteers  in  January,  1864;  and  com- 
manded a  division  in  Grant's  campaign  against 
Lee.  He  was  brevetted  major-general  of  volun- 
teers in  April,  1865;  was  appointed  colonel  of 
the  Thirty-first  Infantry  in  the  regular  army 
in  1866;  was  brevetted  brigadier-general 
of  the  United  States  Army  in  1867,  and 
afterwards  commanded  the  districts  of  Da- 
kota, ]\Iontana,  and  Green  River.  In  1879  he 
retired  from  active  service.  He  published  Les 
Gentilshonimes  de  VOuest  (1841),  and  Qiiaire 
ans  dc  cam'pagnes  a  Varmee  du  Potomac   (1867). 

DETROIT.  The  chief  city  of  Michigan,  a 
port  of  entry,  and  the  county-seat  of  Wayne 
County;  on  the  Detroit  River,  18  miles  from 
Lake  Erie,  and  seven  miles  from  Lake  St.  Clair. 
It  is  in  latitude  42°  19'  N.  and  longitude  82° 
.')8'  W. ;  85  miles  east-southeast  of  Lansing,  285 
miles  f>ast  bv  north  of  Chicago,  and  251  west 
])y  south  of  Buffalo  (Map:  Michigan,  K  6).  The 
altitude  of  Detroit  is  661  feet;  mean  annual  tem- 
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perature,  48.4°    F.— January.   24.G° ;   July,   72°; 
average  annual  rainfall.  3G.19  inches. 

The  river,  sometimes  called  'The  Dardanelles 
of  the  New  World,'  which  is  here  the  boundary 
between  the  United  States  and  Canada,  is  half 
a  mile  wide  and  over  thirty  feet  deep.  It  affords 
a  splendid  harbor,  with  a  water-front  of  about 
nine  miles.  Fort  Wayne,  with  its  extensive 
works,  commands  the  channel.  Ferries  connect 
witli  the  Canadian  side.  The  river  contains 
many  beautiful  islands,  which,  with  those  on 
Lake  Saint  Clair,  are  popular  as  places  of  sum- 
mer residence  and  as  resorts.  Grosse  Isle  is  the 
largest  of  these  river  islands,  and  Belle  Isle  has 
been  converted  into  the  city's  finest  park. 

The  city  has  an  area  of  29  square  miles,  and 
is  finely  situated  on  ground  rising  gradually 
from  the  river.  It  has  a  reputation  for  broad, 
clean,  well  siiaded  and  paved  sti'eets.  Of  a  total 
of  about  000  miles  of  tlioroughfarps,  more  than 
one-half  is  paved,  the  principal  streets  being  laid 
with  brick  or  asphalt.  Most  of  the  streets  cross 
at  right  angles,  but  these  are  intersected  by  sev- 
eral broad  avenues,  radiating  from  the  Grand 
Circus,  a  semicircular  park  of  five  and  a  half' 
acres  in  the  heart  of  the  cit}\  Woodward  Ave- 
nue extends  through  this,  and  divides  the  city 
into  nearly  equal  portions.  This  intersection  of 
streets  and  avenues  has  resvilted  in  a  number 
of  small  triangular  parks,  some  of  which  contain 
liandsome  foimtains.  Woodward  Avenue,  the 
principal  business  street,  and  at  its  northern  end 
the  centre  of  a  fine  residence  district,  is  the 
location  of  many  of  the  city's  most  prominent 
buildings.  The  Campus  ]\Iartius,  a  considerable 
])lot  of  ground  about  a  half-mile  from  the  river, 
is  a  part  of  Woodward  Avenue.  Jefferson  Ave- 
luie,  in  part  also  an  important  business  centre, 
and  West  Fort  Street,  contain  costly  dwellings. 
jNIichigan,  Gratiot,  and  Lafayette  avenues  have 
many  notable  buildings;  the  banking  houses  of 
Griswold  Street  compare  favorably  with  those  of 
Wall  Street,  New  York  City.  Grand  Boulevard, 
150  feet  wide  and  paved  with  macadam,  has  its 
head  at  Jefferson  Avenue,  and  its  terminus  at 
Fort  Street,  on  the  opposite  side  of  the  city.  It 
surrounds  the  heart  of  the  city,  being  about 
twelve  miles  long,  and  is  a  magnificent  thorough- 
fare. 

The  street  railway  system  of  Detroit,  operated 
over  about  130  miles  of  track,  is  characterized  by 
eflScient  and  rapid  service.  On  the  roads  of  this 
system  a  series  of  interesting  experiments  have 
been  conducted  to  determine  a  minimum  fare 
and  a  maximum  distance  for  one  fare. 

Buildings.  The  Wa.A-ne  County  court-house  is 
the  largest  and  one  of  the  most  attractive  of  the 
public  edifices.  The  City  Hall,  facing  the  Cam- 
pus ^Tartius,  is  200  feet  long  by  nearly  100  feet 
wide,  built  of  sandstone,  at  a  cost  of'  $000,000. 
On  the  Campus  is  the  Soldiers'  and  Sailors' 
Monument,  by  Randolph  Rogers,  55  feet  high, 
and  surmoimted  by  a  representation  of  'Michi- 
gan.' The  -Majestic  Building,  near  the  City  Hall, 
is  one  of  Detroit's  finest  office-buildings.  The 
post-office.  Chamber  of  Commerce.  Detroit  Ath- 
letic Club  house.  Y.  1\1.  C.  A.  Building,  and  Har- 
per and  Grace  liospitals  are  notable.  Among 
the  finest  ecclesiastical  structures  are  Saint 
Anne's  (Roman  Catholic),  First  T'nitarian,  First 
Presb^i:erian.  Fort  Street  Presbyterian,  Trinity 
(Protestant  Episcopal),  Sacred  Heart  of  Mary 
(Roman   Catholic).   Woodward   Avenue   Baptist, 


Saint  John's  (Protestant  Episcopal),  and  Christ 
Episcopal  churches,  and  Temple  Beth  El.  The 
^luseum  of  Art  has  a  library,  and  collections  on 
art,  archeology,  science,  local  and  general  his- 
tory, valued  at  $300,000.  Its  special  features 
are  the  Stearns  collection  of  Oriental  curios,  one 
of  the  fuiest  in  America,  and  the  Scripps  collec- 
tion of  old  masters,  which  includes  valuable 
specimens  of   famous  artists. 

Parks.  The  most  notable  feature  of  the 
public  park  system,  which  includes  some  twelve 
hundred  acres,  is  the  island  park.  Belle  Isle,  of 
707  acres.  It  lies  opjjosite  the  eastern  section 
of  the  city,  with  which  it  is  connected  by  an 
iron  bridge,  erected  in  1889  at  a  cost  of  $315,000. 
Nearly  a  million  and  a  half  dollars  have  been 
expended  in  improving  the  natural  features  of 
this  park.  The  beauty  of  its  river  location  is- 
supplemented  by  a  series  of  interior  lakes  and 
canals,  which  extend  around  the  island,  while  a 
further  improvement  is  projected  in  the  reclama- 
tion of  the  shoal  at  the  western  end  of  the  island, 
which  will  add  at  least  one  hundred  acres  to  its 
territory.  Palmer  Park  (141  acres)  on  Wood- 
ward Avenue,  six  miles  north  of  the  Citj'^  Hall, 
contains  a  famous  log  cabin,  and  other  historical 
relics,  and  a  large  colonial  casino.  It  was  ac- 
quired by  gift  in  1894.  Other  parks  are  Clark 
(25  acres  and  Voigt  (Ql's  acres). 

There  are  several  cemeteries  in  the  city,  the 
most  notable  of  which  are  Elmwood  (Protes- 
tant) and  INIount  Elliott  (Roman  Catholic) ,  both, 
in  the  eastern  section  of  the  city,  of  great  natural 
beauty  and  containing  handsome  monuments. 

Institutioks.  Detroit  has,  besides  numerous 
public  and  parochial  schools  and  private  secon- 
dary institutions  of  learning,  a  normal  school 
(city) ,  Detroit  College  (Roman  Catholic) ,  opened 
in  1877,  the  Detroit  College  of  Law,  the  Detroit 
College  of  ^fedicine,  which  maintains  schools  of 
dentistry  and  pharmacy,  and  the  INIichigan  Col- 
lege of  Medicine  and  Surgery.  The  Detroit  Bar 
Library  has  over  10,000  volumes,  and  there  aie 
several  educational  and  institutional  libraries. 
The  public  library,  founded  in  1865,  contains 
over  106,000  volumes,  and  has  established  several 
branches,  of  which  one  is  in  each  of  the  three 
high  schools. 

The  city  has  a  poor  fund,  administered  by  a 
Poor  Commission.  There  are  about  thirty  pri- 
vate charities.  The  Detroit  Association  of  Chari- 
ties is  a  general  organization,  representing  a 
number  of  allied  institutions.  The  House  of  Cor- 
rection, which  has  a  plant  valued  approximately 
at  $500,000,  with  accommodations  for  000  in- 
niates,  has  a  wide  reputation  as  a  reformatory 
institution.  Besides  the  L^nited  States  Marine 
Hospital,  there  are  four  large  genei'al  hospitals, 
including  Grace  and  Harper  hospitals,  in  connec- 
tion with  which  are  training  schools  for  nurses. 
Other  institutions  are  Saint  Mary's  and  Emer 
gency  hospitals,  Home  for  the  Friendless.  Saint 
Vincent's  Orphan  Asylum,  Protestant  Orphan 
Asylum,  Arnold  Home  for  the  Aged  and  Hospital 
for  Incurables,  Thom])son  Home  for  Old  Ladies, 
Florence  Crittenton  Home,  Deaconess's  Home, 
and  Home  for  tlie  Aged  Poor.  In  1894  Detroit 
originated  the  scheme  of  cultivating  vacant  lots 
by  aid  of  the  unemployed.  The  success  of  the 
experiment  led  to  its  adoption  in  a  number  of 
other  American  cities,  in  most  of  which,  how- 
ever, it  was  conducted  by  authorized  representa- 
tives of  the  municipality,  or  of  charitable  organi- 
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zations,  and  not  as  a  distiuetly  municipal 
enterprise. 

CoiiMEKCE  AND  I>-DUSTi{Y.  There  are  a  number 
of  conditions  which  favor  Detroit  as  a  commer- 
cial and  industrial  centre.  Its  position  in  the 
soutlieastern  part  of  the  Lower  Michigan  Penin- 
sula gives  it  a  natural  connnand  over  the  trade 
of  that  region,  and,  at  the  same  time,  places  it 
within  easy  reach  of  the  country  to  the  south ; 
while  its  location  upon  the  narrow  strait  leading 
from  Lake  Erie  to  Lake  Saint  Clair,  and  thence 
to  J^ake  Huron,  brings  it  into  relation  with  the 
immense  lake  traflic  and  with  the  Canadian 
trade,  a  number  of  the  railroads  of  the  Dominion 
naturally  making  their  connection  with  those  of 
the  L'nited  States  at  this  point. 

Detroit  ranks  second  among  the  northern  bor- 
der ports  in  the  extent  of  its  foreign  trade,  and 
is  tirst  in  the  amount  of  its  exports.  For  the  year 
ending  June  30,  1901,  the  imports  amounted  to 
$2,867,000,  and  the  exports  $17,669,000.  About 
three-fourths  of  the  total  trade  is  with  Canada, 
and  the  larger  part  of  the  remainder  with  Eng- 
land. The  principal  exports  are  corn,  wheat, 
oats,  cotton,  hogs,  lard,  hides,  fur,  beef,  wool, 
lumber,  etc.  The  number  of  vessels  entering 
the  port  in  the  year  above  mentioned  was  1660, 
with  an  aggregate  tonnage  of  260.700;  the  ves- 
sels clearing.  1615,  with  a  total  of  249,300  tons. 
The  river  is  open  to  navigation  about  eight 
months  in  the  year. 

The  manufactures  are  eliaracterized  rather  by 
variety  than  by  the  predominance  of  any  par- 
ticiilar  industry.  Among  the  leading  products 
are  stoves,  freight-cars,  drugs,  varnish,  paint, 
and  oils,  some  of  the  establishments  that  produce 
these  articles  ranking  among  the  largest  in  the 
world.  Detroit  has  also  extensive  dry  docks  and 
engine  plants,  and  a  very  large  seed  house.  At 
one  time  the  city  was  a  leading  lumber  market  of 
the  country,  and  the  sawing  and  planing  mill 
industry  was  extensive:  all  this  has  declined  con- 
siderably, but  there  are  a  nimiber  of  allied  in- 
dustries, such  as  the  manufacture  of  furniture, 
carriages,  and  matches,  which  have  attained  im- 
portance. The  preparation  of  furs  for  market 
is  of  less  importance  than  formerly.  The  ten- 
dency of  the  iron  and  steel  industry  to  localize 
near  the  supply  of  coal  rather  than  of  ore 
lias  delayed  its  development  in  Detroit,  yet  the 
product  "in  1900  was  estimated  at  $3,198,000. 
The  value  of  the  foundry  and  machine-shop  prod- 
ucts ($8,943,000)  exceeds  that  of  any  other  in- 
dustry. The  manufacture  of  druggists'  prepara- 
tions has  develo])cd  almost  wliolly  since  1880,  but 
now  ranks  second  in  tlie  value  of  the  product, 
$4,915,000.  The  slaughtering  industry  and  the 
manufacture  of  malt  liquors  also  are  of  recent 
development.  Other  important  manufactures 
are  those  of  chewing  and  smoking  tobacco,  cigars, 
and  cigarettes,  and  clothing.  The  capital  invested 
in  the  various  industries  amounts  to  about  $75.- 
000.000.  and  the  value  of  the  product  exceeds 
$100,000,000. 

Government.  The  government  is  A'ested  in  a 
Mayor  and  a  unicameral  Council,  elected  bienni- 
ally. There  are  a  number  of  administrative 
boards  and  commissions,  most  of  which,  with 
other  important  municipal  officials,  are  ap- 
pointed by  the  Common  Council  on  nomination 
of  the  Executive.  The  Board  of  liealtli  is  ap- 
pointed by  the  State  Governor;  and  commission- 
ers of  public  works,  parks,  and  boulevards,  and 


police  are  now  ai)iJoiiitcd  by  the  Common  Coun- 
cil, though  after  June  30,  1905,  the  :Mayor  will 
make  these  appointments.  The  city  clerk,  treas- 
urer, justice  of  the  peace,  police  justices,  and 
members  of  the  Board  of  Education,  who  serA-e 
for  four  years,  are  chosen  by  popular  vote.  There 
is  also  a  Board  of  Estimates,  constituted  of  two 
representatives  from  each  ward  and  five  members 
from  the  city  at  large,  with  certain  ex-ofiicio 
members,  which  acts  upon  the  general  city  esti- 
mates and  all  otiier  measures  for  raising  money. 
The  United  States  District  Court  for  Eastern 
IMichigan  sits  at  Detroit,  and  the  United  States 
internal  revenue  office  and  the  department  in 
charge  of  the  lake  lighthouses,  are  located  here. 

Finance.  The  net  debt  of  the  citv  on  July  1, 
1902,  was  $4,873,656.38,  the  per  capita  debt 
being  the  exceptionally  low  figure  of  $16.24.  The 
legal  borrowing  limit  is  fixed  at  2  per  cent,  of 
the  assessed  valuation.  The  actual  income  for 
the  fiscal  year  1902  was  $5,822,819.44,  of  which 
$3,807,506.57  was  raised  through  a  property  tax, 
the  largest  of  the  other  items  being  special 
assessments,  $646,658.88.  The  expense  for  main- 
tenance and  operation  and  construction  was 
$4,811,990.99,  the  expenditure  for  schools  ($801,- 
000)  constituting  the  largest  item.  The  city 
owns  and  operates  its  light  plant  and  water- 
works. For  the  fiscal  year  ending  June  30,  1902. 
the  expenditures  by  the  Public  Lighting  Com- 
mission aggregated  about  $180,000.  of  which 
$99,000  was  for  operation  and  the  balance  for 
extensions.  The  water-works  system  comprises 
some  600  miles  of  mains,  with  the  pumping  sta- 
tion situated  at  the  extreme  southeasterly  \)ohn 
of  the  city  limits.  The  supply  is  taken  from  the 
Detroit  River.  The  plant,  which  is  valued 
approximately  at  $7,000,000,  has  a  daily  capacity 
of  103,000,000  gallons. 

PoPi'LATiON.  Detroit  is  the  fourth  largest  of 
the  Great  Lake  cities,  and  ranks  thirteenth 
among  those  of  the  L^nited  States.  The  follow- 
ing figures  indicate  its  growth:  in  1820,  1422; 
in  1860,  45,619:  in  1880,  116,340;  in  1890,  205,- 
876;  in  1900,  285,704.  Of  the  last,  96.500  were 
foreign  born,  the  German  and  Canadian  elements 
being  the  largest.  About  two-thirds  of  tlie  na- 
tive born  are  classified  as  native  white  of  foreign 
parents.  The  colored  population  numbers  onlv 
4100. 

History.  The  site  of  Detroit  was  A-isited  by  a 
party  of  Frenchmen  as  early  as  1610,  and  again 
by  La  Salle  in  1670,  but  no  permanent  settle- 
ment was  made  until  1701,  when  Sieur  de  la 
-Mothe  Cadillac,  the  first  Governor  of  the  French 
territory  in  this  vicinity,  built  here  Fort  Pont- 
chartrain,  and  established  a  small  trading  vil- 
lage. On  November  29,  1760,  an  English  force, 
under  Col.  Robert  Rogers,  of  'Rogers  Rangers,' 
took  possession,  and  in  1763,  from  May  9  to 
October  12,  the  Indians  under  Pontiac  besieged 
the  garrison,  making  frequent  attacks.  After 
an  heroic  defense  Detroit  was  saved,  being  the 
only  frontier  post  west  of  Niagara  and  Fort  Pitt 
which  was  not  captured.  In  1778,  Avhen  a  new 
fort.  Fort  Lernault,  was  built,  the  place  had  only 
about  300  inhabitants,  all  of  whom  lived  in  rude 
log  cabins.  Throughout  the  Revolution  it  was 
tlie  headquarters  of  the  English  forces  in  the 
Northwest,  and  the  point  from  which  many  In- 
dian expeditions  were  sent  to  ravage  the  fron- 
tiers.    In    1796   the  English   abandoned   the   fort 
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to  the  Americans,  who  changed  its  name  to  Fort 
Shelby.  After  this  the  settlement  grew  slowly, 
and  in  1802  was  incorporated  as  a  town  by  the 
Legislature  of  the  Northwest  Territory;  but  in 
1805  it  was  almost  completely  destroyed  by  tire, 
all  the  buildings  except  a  warehouse  and  a 
bakery  being  reduced  to  ashes.  On  August  16, 
1812,'the  fort  was  surrendered  by  General  Hull 
to  the  English  under  General  Brock.  It  was 
evacuated,  however,  the  Americans  reoccupying 
it  September  2!),  1813.  In  1815  Detroit  was 
incorporated  as  a  village,  and  in  1824  was  char- 
tered as  a  city  by  the  Legislature  of  ^lichigan 
Territory.  It  was  the  capital  of  the  Territory 
from  1805  to  1837,  and  of  the  State  from  1837 
to  1847,  when  it  was  supplanted  by  Lansing. 
Consult:  Farmer,  The  History  of  Detroit  and 
Michigan  (Detroit,  1889)  ;  Burton,  CadiUac's 
Village,  a  History  of  the  Settlement,  1101-1710 
(Detroit,  1896)  ;  chapters  in  Parkman,  A  Half 
Century  of  Conflict  (Boston,  1892)  and  the  Con- 
spiracy of  Pontiac  (Boston,  1867);  various 
papers  in  the  Michigan  Pioneer  Collections  (Lan- 
sing, 1877 — )  :  Farmer,  "Detroit."  in  Historic 
Towns  of  the  Western  States  (New  York,  1901). 

DETROIT.  A  village  and  the  county-seat  of 
Beaker  County,  ]Minn.,  194  miles  northwest  of 
Minneapolis;  on  Detroit  Lake  and  on  the  North- 
ern Pacific  Railroad  (Map:  Minnesota,  C  4). 
It  is  in  a  picturesque  lake  region,  with  mineral 
springs,  and  good  hunting  and  fishing,  and  there- 
fore popular  as  a  summer  resort.  Agriculture 
is  the  principal  industry.  Population,  in  1890, 
1510;    in   1900,  20G0. 

DETROIT  RIVER.  A  river  or  strait  con- 
necting lakes  Saint  Clair  and  Erie,  flowing  nearly 
west  to  Detroit  and  then  south,  and  separating 
Michigan  from  Ontario,  Canada.  It  is  so  called 
from  the  French  word  meaning  strait.  It  is 
about  twenty-two  miles  long;  from  one-half  to 
three  miles  wide,  of  considerable  depth,  swift  in 
current ;  and  admits  the  largest  vessels.  It  is  the 
great  waterway,  with  the  Saint  Clair  lake  and 
river,  from  Lakes  Superior,  Michigan,  and  Huron 
to  Lake  Erie.  ]More  tonnage  of  shipping  is  esti- 
mated to  pass  through  this  river  than  through 
any  other  stream  in  the  world.  There  are  many 
islands  along  its  course,  and  the  scenery  is  very 
beautiful.     See  Detroit. 

DETROYAT,  da'trwil'ya',  Pierre  Leonce 
(1829-98).  A  French  naval  officer,  journalist, 
and  author,  born  at  Bayonne  (Basses-Pyrenees). 
He  studied  at  the  Ecole  Navale.  took  part  in  the 
Crimean  War.  and  in  the  subsequent  expedition 
to  China,  and  accompanied  to  Mexico  the  Arch- 
duke Maximilian,  of  whose  ill-fated  empire  he 
was  appointed  Under-Secretary  of  State  for  Naval 
Affairs,  and  chief  of  the  military  cabinet.  During 
the  Franco-Prussian  War  he  was  for  a  time  in 
command  of  the  camp  at  La  Rochelle.  From 
1860  to  1869  he  was  a  member  of  the  staff  of 
La  Liberie,  which  he  edited  from  1869  to  1876. 
He  subsequently  founded  Lc  lion  Sens,  and 
L'Estafette.  the  latter  a  conservative  and  Bona- 
partist  journal,  and  in  1885-86  he  edited  the  Con- 
stitutionncl.  His  works  include  the  following 
diversified  titles:  T.n  cour  dc  Rowc  et  VempcreuT 
Mnximilien  (Paris,  1867)  ;  Du  recrntement,  de 
Vorgani'ation  et  de  Vinstruction  de  Varmce  fran- 
raise  (1871);  Le  senat  et  le  scrutin  de  liste 
(1881)  ;  yos  possessions  fran<:aises  en  Jndo-Chine 
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(1887);    and   Lcs   chemins   dv  fer  en    Amcrique 
(1886). 

DETTINGEN,  det'ting-en  (Teut.,  'the  people's 
home,'  from  OHG.  diot,  diota,  MHG.  diet,  Goth. 
])iiida,  AS.  peod,  people  +  ingen,  the  patro- 
nymic suffix).  A  village  in  Bavaria  (Lower 
Friinconia),  on  the  right  bank  of  the  Main.  It 
is  noted  as  the  scene  of  a  battle  during  the  War 
of  the  Austrian  Succession,  June  27,  1743.  George 
II.  of  England  headed  the  armies  of  the  Allies, 
and  this  was  the  last  occasion  in  which  a  King  of 
England  aj^peared  in  person  on  tlie  field.  Cooped 
up  in  a  narrow  valley.  37,000  English,  Hano- 
verian, and  Hessian  troojis  lay,  surroimded  by 
60,000  French  on  the  heights.  Noailles's  cannon 
swept  the  flank  and  rear  of  the  Allies,  and  the 
only  exit  from  the  valley,  the  defile  of  Dettingen, 
was  held  by  young  De  Grammont  with  25,000 
men.  Had  he  ^\aited  for  the  Allies  to  advance 
through  the  narrow  pass,  victory  would  have 
been  assured;  but,  impatiently  charging  upon 
them,  he  was  thrown  back  with  slaughter  and 
confusion.  The  French  loss  amounted  to  6000 
men ;  that  of  the  Allies  to  2000.  \:?onsult  Steiner. 
Beschreibung  der  Schlacht  von  Dettingen  (Darm- 
stadt, 1834). 

DEUCA'LION  (Gk.  J^evKa/.luv) .  Accord- 
ing to  the  Greek  myth,  a  son  of  Prometheus, 
grandson  of  Japetus,  and  husband  of  Pyrrha. 
The  crimes  of  the  race  of  men  then  living  led 
Zeus  to  destroy  them  in  a  great  flood,  but  Deu- 
calion, warned  by  his  father,  saved  himself  and 
his  wife  in  a  chest  (Xdpva^),  which  floated  for 
nine  days  on  the  waters,  and  then  grounded  on 
]\lount  Othrys  in  Thessaly.  Other  and  later  ver- 
sions made  Deucalion  land  on  Blount  Parnassus, 
or  Athos,  or  even  Etna.  Deucalion  and  Pyrrha 
now  offered  up  sacrifices  to  Zeus  Phyxius,  i.e. 
Zeus,  the  protector  of  fugitives,  and  when  Zeus 
through  Hermes  promised  to  grant  his  wish,  he 
begged  for  human  companions.  Bidden  to  throw 
the  "bones  of  their  mother,'  i.e.  the  stones  of  the 
earth,  over  their  shoulders,  they  obeyed,  and  the 
stones  thrown  by  Deucalion  became  men,  and 
those  by  Pyrrha  women.  The  story  of  Deucalion 
seems  to  have  sprung  up  near  Dodona,  or  in  Thes- 
saly. where  he  was  said  to  have  settled  after  the 
flood,  and  thence  spread  over  the  Greek  world. 
His  grave  was  shown  at  Athens,  where  he  was 
said  to  have  founded  the  temple  of  Olympian 
Zeus.  Through  his  son  Hellen  (q.v. ),  he  became 
the  ancestor  of  the  Greeks.  Though  many  details 
of  the  story  are  late,  some  of  the  features  were 
known  to  the  Hesiodic  poetry.  Consult  LTsener, 
Die  Sintfluthsagen    (Bonn,  1899). 

DEUCHER,  doiK'er,  Adolf  (1831—).  A 
vSwiss  statesman.  He  was  born  at  Steckborn. 
Canton  of  Thurgau,  and  studied  medicine  at 
Heidelberg,  Zurich,  Prague,  and  Vienna.  In 
1855  he  became  a  member  of  the  council  of  his 
canton,  and  in  1868  he  served  as  a  member  of 
the  council  established  to  formulate  a  new  demo- 
cratic constitution  for  Thurgau.  From  1869  to 
1873  he  was  a  member  of  the  National  Council 
of  Switzerland,  and.  three  years  after  his  reelec- 
tion to  that  body  became  its  President  (1882). 
In  1883  he  became  a  member  of  the  Federal 
Council,  and  in  1886  was  elected  President  of  the 
Swiss  Confederacy,  serving  until  1887.  He  was 
reelected  to  that  office  in  1897. 
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DE'USDE'DIT,  or  Adeodatus.  Pope  from 
015  to  018.  He  is  honoied  as  a  saint  on  Novem- 
ber 8. 

DEUS  EX  MACHINA,  mak'i-na  (Lat.,  God 
t'roiii  a  niaehiiif.  a  translation  of  Gk.  QtoQ 
d-u  fiTJxarfjQ,  TJtcos  tipo  nucliaiics) .  An  expres- 
sion borrowed  from  the  ancient  classical  theatre. 
The  tragic  poets  often  employed  the  intervention 
of  a  divinity  to  solve  abruptly  a  tragic  difficulty, 
and  quickly  bring  about  the  denouement.  The 
god  was  brought  on  by  stage  machinery;  hence 
I  lie  name.  Examples  of  the  use  of  this  device 
are  the  appearance  of  Heracles  in  the  Philoctetes 
and  of  Athena  in  the  Iphigeiiia  in  Tuuricd.  From 
tiie  ancient  usage,  the  term  has  been  extended 
to  mean  any  device  by  which  a  dramatic  situa- 
tion  is  abruptly  solved. 

DETJS-RAMOS,  da'oosh  rii'mosli,  Joao  de 
I1830-U7).  A  Portuguese  poet,  born  in  the 
l^rovince  of  Algarve  and  educated  at  the  Uni- 
versity of  Coimbra.  His  verses,  chiefly  lyrical, 
consist  of  the  following  collections:  Flores  do 
campo  (1805);  Bamo  de  Flores  (1870);  and 
Folhas  soltus  (1870).  He  also  wrote  a  Diccio- 
iiario  prosodico  de  Portugal  e  Brazil  (1877).  He 
is  one  of  tlie  most  po])u]ar  of  contemporary 
Portuguese  poets. 

DETQ-SSEN,  dois'sen.  Pavi.  (1845—).  A  Ger- 
man jihilosopher  and  Sanskrit  scholar,  born  in 
()i)erdreis.  He  studied  at  the  universities  of 
Jionn.  Tiibingen,  and  Berlin,  and  in  1889  was 
appointed  professor  of  philosophy  at  Kiel.  His 
philoso])hy  combines  the  systems  of  Kant,  Scho- 
])enhauer,  and  the  Indian  sages.  His  works  in- 
chule:  Coinnientatio  de  Platonis  Sojihisfw,  Co)ii- 
posit ioiie  et  Doctrina  (Bonn.  1800)  ;  Das  tSyste'm 
des  Yedunta  (ib.,  1883)  ;  and  Der  kategorische 
linpr-rativ    (Kiel.    1801 ). 

DEUS  VULT  (God  wills  it).  The  rallying 
cry  of  the  First  Crusade,  originating  in  the  ex- 
clamation of  the  multitude  after  the  completion 
of  Pope  Urban  II. 's  address  at  the  Council  of 
Clermont,    1095. 

DEUTERONOMY.  The  name  of  the  fifth 
book  of  tlie  Pentateuch,  derived  from  the  Greek 
translation  of  the  two  Hebrew  words  in  Deuter- 
onomy xvii.  18,  which  signify  'repetition  of  the 
law.'  Deuteronomy  contains  the  last  injunctions 
of  Moses  to  his  people,  delivered  in  the  land  of 
Moab.  With  the  exception  of  chapters  xxvii.- 
xxviii.,  xxxiv.,  and  a  few  verses  elsewhere,  the 
l)ook  is  in  the  form  of  an  address.  There  are, 
however,  in  reality,  three  distinct  speeches:  (a) 
chapters  i.-iv. ;  (b)  chapters  v.-xxvi. ;  (c)  chap- 
ters xxix.-xxxi. ;  together  witli  two  poems,  chap- 
ters xxxii.  and  xxxiii.  The  book  closes  with  an 
aceovmt  of  the  death  of  iloses  (chapter  xxxiv.). 
It  was  already  recognized  by  some  of  the  Church 
fathers,  e.g.  Chrysostom  and  Jerome,  that  Deu- 
teronomy is  the  book  referred  to  in  II.  Kings 
xxii.  as  having  been  found  in  the  eighteenth  vear 
of  Josiah  (B.C.  022)  by  the  High  Priest  Ililkiah. 
(See  JosiAtr.)  But  while  critics  are  now  unani- 
mous in  dating  the  beginning  of  Deuteronomy 
from  this  period,  it  does  not  follow  that  the  book, 
as  we  liave  it,  was  composed  in  the  days  of  Jo- 
siah. In  the  first  place,  the  law  book  brought  to 
the  King  could  not  have  been  as  extensive  as  the 
present  book  of  Deuteronomy.  The  two  poems 
are  clearly  additions,  and  the  same  may  be  said 
of  the  short  proplietic  discourse  in  chapters 
xxix.-xxxi.  and  of  tiie  blessings  and  curses,  chap- 


ter xxvii.  There  remain  the  two  speeches,  (1) 
chapters  v.-xvi.,  to  which  chapter  iv.  45-49  forms 
the  introduction,  and  (2)  chapters  i.-iv.  Since 
the  former  discourse  contains  no  reference  to  the 
latter,  the  two  are  independent  of  one  another; 
other  evidence  can  also  be  brought  forward.  Be- 
tween the  two  the  choice  is  not  difficult.  Since 
Hilkiali  speaks  of  a  "book,'  a  document  of  some 
bulk  is  evidently  intended,  and  the  references  to 
specific  laws  in  the  narrative  of  II.  Kings 
confirm  the  view  adopted  by  most  critics  that 
chapters  v.-xxvi.  represent  the  law-book  of  Ilil- 
kiah, which  may  have  been  composed  in  the  ear- 
lier years  of  Josiah's  reign,  or  possibly  under 
ilauasseh  or  Hezekiah.  This  discourse  may  be 
again  divided  into  two  sections :  ( a )  chapters 
v.-xi.;  (b)  chapters  xii.-xxvi.  The  former  is  an 
historical  narrative  put  into  the  mouth  of  INIoses; 
the  latter  an  exposition  of  the  law.  The  two 
divisions,  however,  formed  an  organic  whole, 
and  everything  points  to  a  single  origin  for  them. 
The  historical  narrative  forms  the  justification, 
as  it  were,  for  tiie  authority  claimed  for  the  law. 
Naturally,  even  in  this  original  portion  of  Deu- 
teronomy, insertions  and  amplifications  have  been 
introduced  by  those  who  in  the  course  of  time 
enlarged  the  book  by  adding  to  it  the  other  dis- 
covirses,  the  lilessings  and  the  curses,  and  the 
poems;  and  who  inclosed  the  whole  in  an  histori- 
cal frame  and  attached  it  to  the  four  preceding 
books,  and  to  the  four  following  ones,  Joshua, 
Judges,  Samuel,  and  Kings,  in  order  to  form  one 
great  historical  compilation  in  which  tlie  legal 
code  of  Deuteronomy  and  the  earlier  and  later 
legal  codes  imbedded  in  Exodus,  Leviticus,  and 
Numbers  have  been  worked  in.  ( See  Exodus  : 
Leviticus  ;  Nu jibers  ;  Hexateuch.  )  In  these 
codes  three  distinct  strata  are  recognized:  (a) 
Exodus  xxi.-xxiii.,  called  the  Book  of  the  Cove- 
nant; (b)  Leviticus  xvii.-xxvi.,  the  Law  of  Holi- 
ness;  (c)  the  Priestly  Law,  including  the  rest 
of  the  laws  in  Exodus,  Leviticus,  and  Numbers. 
Hence  a  question  arises  as  to  the  position  to  be 
accorded  to  the  original  Deuteronomic  code.  As 
a  result  of  the  investigations  of  modern  scholars 
— notably  Kuenen,  Graf,  Wellhausen,  and  Stade 
— it  may  now-  be  regarded  as  definitely  estab- 
lished: (1)  that  Deuteronomy  is  older  than  (b) 
and  (c),  but  younger  than  (a)  ;  and  (2)  that 
the  Deuteronomic  code  is  based  upon  the  Book  of 
the  Covenant,  enlarged  and  adapted  to  new  con- 
ditions and  introducing  as  an  entirely  new  fea- 
ture the  recognition  of  Jerusalem  as  the  only 
legitimate  centre  of  Yahweh  worship.  Every- 
tliing  points  to  Jerusalem  as  the  place  where  the 
original  Deuteronomy  was  written,  and  there  is 
nothing  strange  in  the  supposition  that,  as  a  re- 
sult of  prophetic  agitation  for  the  purification  of 
Yahweh  worsliip.  an  attempt  should  have  been 
made,  particularly  after  the  profound  impression 
made  in  Judea  by  tlie  catastrophe  to  tlie  northern 
Icingdom.  to  formulate  an  ideal  code  which 
should  carry  out  the  views  of  the  Yahweh  pur- 
ists; and  since  the  prophets  pointed  to  the  days 
of  the  wanderings  in  the  wilderness  as  the  period 
when  the  people  showed  the  greatest  fidelity  to 
Yahweh,  it  was  also  natural  that  the  tradition 
should  arise  and  gather  strength  which  ascribed 
the  Deuteronomic  code,  as  subsequently  the  other 
codes,  to  tlie  great  leader  of  the  past — Moses.  It 
is  this  tradition  whicli,  shaping  the  subsequent 
history  of  Israel,  gave  to  the  codes  their  author- 
ity in  the  eyes  of  the  people.    How  long  after  this 
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the  secpnd  discourse,  cliaplers  i.-iv.,  was  added 
has  not  yet  been  ascertained  by  the  investigations 
of  scholars,  though  it  ])robably  dates  from  the 
exilic  period.  The  same  may  be  said  of  chapter 
xxix.,  Avhile  chapter  xxviii.  appears  originally  to 
have  been  the  conclusion  to  the  enlarged  book. 
Cliapter  xxvii.  is  an  independent  composition, 
Avhich  again  impresses  one  as  the  natural  con- 
clusion of  a  book,  and  is  therefore  a  'doublet'  to 
chapter  xxviii.  It  may  be  admitted  that  the 
jn-oblems  involved  in  the  relationship  of  these 
two  chapters  (xxvii. -xxviii.)  to  the  rest  of  the 
book  have  not  yet  been  satisfactorily  solved,  and 
further  investigations  are  needed.  Of  the  poetic 
supplements,  (a)  the  Song  of  Moses  and  (b)  the 
Blessing  of  Moses,  the  former  is  now  regarded  as 
an  exilic  or  even  po.st-exilic  composition,  while 
the  latter  is  considerablj'  older,  and  reflects  po- 
litical conditions  as  they  existed  in  the  days  of 
Jeroboam  II.  (B.C.  782-743),  before  the  disap- 
pearance of  the  northern  kingdom. 

BiBLiOGR-^PHY.  See  besides  the  commentaries 
of  Dillraann,  Driver,  Keil.  Oettli,  Montet,  Steuer- 
nagel,  etc..  Stark,  Das  Deuteronomium  (Leipzig, 
1894)  ;  Steuernagel.  Der  Rahmen  des  Deuter- 
ouomiunis  (Halle,  1894)  ;  Addis,  Documents  of 
the  Hexafeiich,  vol.  ii.   (London,  1898). 

DEUTSCH,  doich,  Emanuel  Oscar  ( 1829-73) . 
A  distinguished  Semitic  scholar.  He  was  bom  of 
Jewish  parents,  at  Neisse,  in  Silesia.  His  edu- 
cation was  begun  by  an  uncle,  to  whose  inspira- 
tion he  owed  his  interest  in  Oriental  languages 
and  literature,  and  was  finished  at  the  University 
of  Berlin.  In  1855  he  was  called  to  England  to 
fill  an  appointment  in  the  library  of  the  British 
Museum  and  labored  there  until  his  death  in 
1873.  He  acquired  an  extraordinary  mastery  of 
the  whole  range  of  Hebrew,  Aramaic,  and  Rab- 
binical literature,  and  is  best  known  for  his 
articles  on  the  Talmud  and  Islam  in  the  Quar- 
ierUi  Revieic.  and  also  wrote  excellent  articles 
on  the  Targum  and  the  Samaritan  Pentateuch 
for  Smith's  Dictionary  of  the  Bible.  The  monu- 
ment of  his  official  work  in  the  British  Mu- 
seum is  to  be  found  in  the  Ph-cenician  Inscrip- 
tions, edited  by  Mr.  Vaux,  to  whom  Deutsch 
rendered  most  valuable  assistance.  His  engross- 
ing public  duties  and  comparatively  short  life 
prevented  Deutsch  from  fulfilling  the  dream  of 
his  life,  an  elaborate  work  on  the  Talmud.  Con- 
sult his  Literary  Remains,  containing  reprints 
of  his  most  important  articles,  with  memoir 
(London  and  New  York,  1874).  The  essay  on 
the  Talmud  has  also  been  reprinted  by  the 
American  Jewish'  Publication  Society,  Sj)ecial 
Series  A'o.  S   (Philadelphia,  1897). 

DEUTSCH-BROD,  doich^jrot.  The  capital  of 
a  district  in  Bohemia,  Austria,  on  the  Sazawa,  15 
miles  north  of  Iglau.  It  is  an  industrial  centre, 
with  woolen,  lumber,  and  grist  mills,  glass-works, 
breweries,  etc.  In  the  fourteenth  century  it  was 
noted  for  its  silver-mines.  The  chief  event  in  its 
history  is  the  defeat  of  the  Emperor  Sigismund 
by  Ziska  in  1422,  and  the  destruction  of  the 
town  by  the  Hussites.     Population,  in  1900,  6526. 

DEUTZ.  doits.  See  Cologne. 

DEUTZIA,  dfit'si-a  or  doit'si-a  (after  the 
Dutch  botanist  Deiit:^) .  A  genus  of  shrubs  of 
the  natural  order  Saxifragacere,  natives  of  the 
north  of  India,  China,  and  .Tapan.  They  produce 
an  abimdance  of  beautiful  white  flowers.  The 
leaves  of  Deutzia  scabra  are  so  rough  with  sili- 


ceous hairs  that  they  are  used  by  joiners  in 
Japan  for  polishing  wood.  Deutzia  scabra  and 
Deutziii  gracilis  are  common  ornamental  shrubs 
in  the  United  States.  Other  sjiecies  are  often 
used  for  forcing  in  greenhouses. 

DEUX-PONTS,   de'poN'.     See  Zweibrucken. 

DE V,  dav,  less  accurately  DEW,  or  DIV.   The 

Persian  word  for  demon,  identical  with  Avestan 
daeva,  and  the  same  as  Sanskrit  deca,  although 
the  latter  means  god,  not  demon.  According  to 
Zoroaster  the  Daevas  were  created  by  Ahriman 
(q.v.),  and  in  Firdausi's  Persian  epic,  Sliah  XCi- 
mah,  the  Devs  are  a  constant  source  of  guile, 
cunning,  evil,  and  alarm.  The  difference  in  mean- 
ing between  the  usage  of  the  word  in  Iran  and 
India  has  been  much  discussed.  See  Avesta  ; 
Zoroaster. 

DE'VA.  The  old  Roman  name  for  Chester 
and  the  river  Dee. 

DEVANAGARI,  da'va-nii'ga-re,  or  Nagarl 
The  name  given  to  the  character  in  which  San- 
skrit is  generally  written,  especially  in  northern 
and  middle  India.  The  Hindus  commonly  em- 
ploy the  second  term  rather  than  the  first.  The 
word  nagarl  means  'of  the  city,  urban'  (writing)  ; 
devanagarl  signifies  '(writing)  of  the  divine 
city.'  As  the  Arab  chronographer  Albirunl  in 
his  account  of  India  (about  a.d.  1030,  trans. 
Sachau,  i.  173)  mentions  a  kind  of  writing  called 
Kagara  as  in  use  in  M.ilwa,  whose  chief  city  is 
Ujjain,  it  has  been  thought  that  the  name  of  this 
script,  urban,  urbane,  may  possibly  have  some 
connection  with  King  Vikrama's  capital,  which 
was  a  famous  seat  of  learning  and  literature. 
The  Nagarl  alphabet  consists  of  forty-eight  let- 
ters, and  it  is  written  from  left  to  right.  It  is 
believed  to  have  assumed  its  present  characteris- 
tic form  about  the  eighth  century  a.d.,  and,  like 
the  other  Hindu  scripts,  it  is  traceable  back  to  the 
oldest  form  of  Indian  alphabet,  the  Braiinu  lipi, 
or  Writing  of  Brahma,  which  is  known  from 
coins  and  inscriptions  of  about  b.c.  350.  The 
BrahmT  itself  is  held  to  be  an  adaptation  of  a 
form  of  Semitic  writing  that  may  perhaps  have 
found  its  way  into  India  as  far  back  as  the 
eighth  century  B.C.  In  modern  times  the  earliest 
instance  yet  recorded  (1902)  of  Devanagarl  let- 
ters being  employed  in  a  printed  European  book 
is  found  in  five  tables  contributed  to  Kircher's 
China  iUustrata  (Amsterdam,  1667)  by  Hein- 
rich  Roth,  a  C4erman  who  had  lived  a  number  of 
years  in  India  as  a  missionary.  On  the  Xagarl 
script  and  its  paleographic  sources,  consult  the 
standard  work  of  Biihler,  Indische  Paldographie 
(Strassburg,  1896).     See  Alphabet;    Sanskrit. 

DEVAUX,  dc-vf/,  Paul  Louis  Isidor  ( 1801- 
80 ) .  A  Belgian  statesman.  He  was  born  at 
Bruges,  and  was  educated  at  Liege.  The  estab- 
lishment of  the  so-called  'Doctrinal  Party'  after 
the  Revolution  of  1830  was  largely  due  to  his 
efforts  and  to  those  of  his  chief  associates, 
Rogier  and  Lebeau,  with  whom  he  had  six  years 
previously  founded  the  Journal  Politique.  This 
publication,  by  unifying  the  Liberal  and  Cath- 
olic elements,  agitated  the  opposition  to  King 
William  I.  of  the  Netherlands,  and  eventually  be- 
came largely  instrumental  in  promoting  the  sepa- 
ration from  Holland  and  the  establishment  of  an 
independent  government.  Devaux  assisted  in 
framing  the  Constitiition,  and  in  1831  became 
IMinister  of  State,  from  which  position  he  resigned 
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upon  the  installation  of  King  Leopold.  He  later 
became  the  head  of  the  ^loderate  Liberals  in  the 
Chamber,  and  for  many  years  conducted  the  official 
organ  of  that  party,  the  Ueciie  Rationale,  found- 
ed by  him  in  1840.  Toward  the  close  of  his 
career  he  was  stricken  with  blindness. 

DEVAY,  or  DEVAI  (i.e.  of  Deva),  Matyas 
Biro  (c. 1500-74).  The  founder  of  the  Reformed 
Church  of  Hungary.  He  was  born  at  Deva, 
Transylvania,  studied  theologj-  at  Cracow,  be- 
came a  priest,  but  in  1529  embraced  the  Refor- 
mation, and  S2)ent  nearly  two  years  with  Luther 
at  Wittenberg.  On  his  return  home  he  preached 
the  new  faith  boldly  and  at  the  risk  of  his  life 
initil,  in  1534,  he  came  under  the  protection  of  a 
powerful  noble.  In  1541  he  fled  to  Switzerland 
to  escape  the  oncoming  Turks,  and  there  imbibed 
Zwinglian  views  of  the  sacraments,  much  to 
Luther's  sorrow.  He  died  at.  Debreczin,  Hungary, 
where  he  had  faithfully  labored  for  a  few  years. 

DEVELOPMENT,  Emdryonic.  See  Embry- 
ology ;   Gastr.ea  Theory. 

DEVELOPMENT,  Evolutionary.     See  Evo- 

LITIOX. 

DEVELOPMENT     IN    PHOTOG'RAPHY. 

See  Photography. 

DEVELOPMENT     OP     DOCTRINE.       The 

])r(X'ess  by  which  Christian  doctrine  has  been 
slowly  and  successively  divided  into  different  de- 
partments of  thought,  these  one  after  another 
more  carefully  defined,  subdivided,  and  elabo- 
rated, and  more  thoroughly  grounded  in  Scrip- 
ture and  reason,  and  the  whole  thereby  reduced 
to  a  systematic  and  relatively  complete  form. 

The  fact  of  such  a  development  is  at  once  evi- 
dent upon  the  most  superficial  examination  of 
Christian  history.  The  earliest  writers  of  the 
Church  possess  no  system  of  doctrine,  and  em- 
ploy few  expressions  which  indicate  any  thought 
upon  the  great  questions  with  which  theology  is 
engaged.  By  the  time  of  Irenaeus  (died  c.202), 
the  beginnings  of  an  organization  of  thought  are 
manifest.  By  the  early  ]iart  of  the  fourth  century 
(Council  of  Nice,  etc.,  325  and  onward)  the  doc- 
trines of  God  and  of  the  Trinity  have  come  to  be 
distinctly  treated,  and  their  iiltimate  elements 
discriminated  and  defined.  The  middle  of  the 
fifth  sees  Christolog;\'  defined  at  Chalcedon  (451), 
and  the  first  half  of  the  sixth  the  doctrine  of 
anthropology  at  Orange  (529).  Much  further 
development  went  on  in  the  Middle  Ages  which  is 
a  ground  of  dispute  between  Catholics  and  Prot- 
estants, the  latter  viewing  it  as  a  perversion  of 
the  true  line  of  evolution.  During  this  period 
the  great  features  of  the  Roman  sacramental 
system  were  settled.  Tlien  came  the  Protestant 
Reformation,  when  the  advancing  movement  was, 
as  Protestants  maintain,  resumed.  Now,  the 
doctrines  of  the  application  of  grace,  justifica- 
tion, etc.,  could  be  defined  by  Luther  (1517),  and 
the  doctrine  of  the  ground  of  forgiveness,  the 
atonement,  more  perfectly  stated  upon  the  basis 
already  laid  down  by  Anselm  (1098).  The 
Reformation  era  as  a  whole,  reaching  down  to 
the  close  of  the  Thirty  Years'  War.  was  a  A'ery 
productive  period  theologically,  when  processes 
of  thought  long  in  course  of  elaboration  were 
brought  to  a  more  or  less  satisfactory  conclusion. 
Hence  even  ecclesiology  and  eschatology  were  in- 
cluded in  the  topics  substantially  advanced  in 
this  era. 
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In  certain  re^peclji  this  development  is  paral- 
lel to  all  development,  and  may  be  described 
cA-en  with  Spencer's  phrases,  as  increasing  heter- 
ogeneity accompanied  by  increasing  coherency  of 
each  separate  department  of  thought.  It  has 
another  marked  point  of  likeness  with  all  other 
development,  in  that  it  has  parts  Avhich  must  be 
recognized  as  abnormal  development,  as  'degen- 
eration' rather  than  progressive  evolution.  Gnos- 
ticism, and  the  long  train  of  like  forms  which 
have  followed  it  even  down  to  our  own  day,  was 
one  of  these.  The  Reformation  itself  had  its  ab- 
normal perversions  in  tlie  fanatical  wing  of  the 
Anabaptists  and  the  like.  It  becomes,  therefore, 
important  to  establish  criteria  by  which  the 
sound  and  progressive  development  of  doctrine 
may  be  discriminated,  in  order  that  its  results 
may  be  used  in  the  construction  of  systems  of 
theology  with  confidence  that  they  will  prove 
sound  and  enduring  elements  of  truth.  For  it  is 
only  as  the  present  can  build  upon  the  past,  and 
positions  once  really  gained  can  be  employed  by 
subsequent  thinkers,  that  there  can  be  any  hope 
of  substantial  growth  in  the  knowledge  of  Chris- 
tian truth  from  age  to  age.  Four  such  criteria 
seem  possible  and  practical.  First,  the  develop- 
ment must  begin  from  a  germ  actually  present  in 
the  recorded  instruction  of  Jesus  Christ  and  his 
Apostles.  Christianity  is  a  religion  of  revelation 
(q.v.),  and  possesses  in  its  Scriptures  the  essen- 
tial and  fundamental  materials  of  all  theologv. 
To  begin  with  anything  not  in  the  Scriptures  is 
to  begin  with  uninstructed  human  reason,  and 
to  run  the  danger  of  disastrous  failure.  Second, 
it  must  proceed  according  to  the  laws  of  logical 
sequence.  The  doctrines  must  follow  u])on  on'^ 
another  in  such  a  way  that  the  fundamental  shall 
precede  the  later  which  are  built  upon  them,  as 
tlieology  actually  preceded  Christology ;  and 
tliey  must  also  be  logically  proved,  or  conform 
with  the  principles  of  right  reason.  Third,  each 
doctrine  must  agree  with  previously  established 
Christian  doctrines,  since  it  is  a  system  of  truth 
which  is  being  developed,  and  truth  is  harmony. 
And,  fourth,  its  developed  form  must  agree  Avith 
its  original  in  substance  and  A'ital  portion,  or 
it  must  not  contradict  the  results  of  sound  bib- 
lical exegesis.  The  great  system  of  eA'angelical 
theology  as  embraced  in  the  great  Protestant  con- 
fessions (apart  from  the  philosophical  form  in 
which  it  is  expressed  and  conceptions  by  which 
it  is  supported)  is  belicA'cd  by  Protestants  to  sat- 
isfy all  these  conditions  of  a  sound  de\'elopment. 
See  Dogma. 

This  view  of  development  is  founded  upon  the 
presupposition  that  the  Holy  Spirit  is  in  the 
Church  guiding  it  into  the  knowledge  of  the 
truth,  as  was  promised  by  the  Saviour  should  hi: 
the  case  (John  XA'i.  13).  A  very  prominent  school 
of  Church  history  at  the  present  time,  of  Avhich 
Harnack,  professor  in  l^erlin,  is  the  most  emi- 
nent representatiA'e,  lays  little  emphasis  upon 
this  idea,  or  Avholly  discards  it,  and  seeks  to  ex- 
plain the  course  of  history  by  purely  natural 
causes.  Thus  the  idea  of  specific  rcA'clalion  is 
denied  or  at  least  obscured,  the  miraculous  ele- 
ment of  original  Christianity  rejected,  and  the 
whole  historic  process  regarded  as  mingled  so 
largely  wMh  error  that  its  outcome  is  of  little 
or  no  value  for  the  ascertainment  of  truth. 
Christianity  is  thus  simply  one  of  the  elements 
of  civilization  and  is  to  be  subjected  to  precisely 
the  same  canons  of  criticism  as  cA'ery  other;    and 
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current  Christian  doctrine  is  regarded  as  needing 
fundamental  and  extensive  reform.  The  question 
between  these  two  schools  is  the  question  of  the 
reality  and  meaning  of  the  supernatural.  Con- 
sult: Cardinal  Newman,  A)i  Essay  on  the  Dcvcl- 
opnioit  of  Christian  Doctrine  (London,  1878), 
and  criticism  by  Prof.  F.  H.  Foster  in  his  Chris- 
tian Life  and  Theology   (Xew  York,  1901). 

DEV'ENS,  CiiAiiLES  (1820-01).  An  Ameri- 
can jurist.  He  was  born  in  Charlestown,  Mass., 
graduated  at  Harvard  in  1838,  and  was  admitted 
to  the  bar  in  1841.  He  was  a  member  of  the 
State  Senate  in  1848-49,  and  from  1849  to  1853 
was  United  States  marshal  for  the  district  of 
Massachusetts.  In  this  capacity  he  was  called 
upon  in  1857  to  remand  Thomas  Sims  (q.v.)  to 
slavery,  and  strongly  against  his  own  inclination 
caused  the  process  to  be  executed,  but  subse- 
quently made  every  cflort  to  secure  Sims's  free- 
<lom.  He  served  Avith  tlie  I'nion  Army  in  the 
Civil  War  from  ISGl  to  1860.  rose  from  the  rank 
of  major  1o  tliat  of  brigadier-general,  and  was 
brevetted  major-general  for  gallantry.  He  then 
resumed  the  practice  of  law,  was  associate  justice 
of  the  Superior  and  Supreme  courts  of  Massa- 
chusetts from  1867  to  1877.  and  was  United 
States  Attorney-C4eneral  under  President  Hayes 
from  1877  to  1881.  From  that  time  until  his 
death  he  was  again  in  the  State  Siipreme  Court. 
He  was  a  brilliant  orator  and  public  speaker.  In 
1880  he  presided  over  the  exercises  in  celebration 
of  the  two  hundred  and  fiftieth  anniversary  of 
Harvard. 

DEVTNTER.  A  thriving  town  of  Holland, 
situated  on  the  Yssel,  66  miles  east  of  Amster- 
dam (:Map:  Holland.  E  2).  The  town  retains 
the  mediaeval  plan  of  streets,  but  is  very  neat. 
The  principal  buildings  are  the  cathedral  (a 
structure  in  the  early  Gothic  style),  the  toAvn 
house,  the  court-house,  and  the  Gothic  Aveigh- 
liouse,  now  a  high  school  for  girls.  There  are 
a  niimber  of  carpet  factories  and  a  Eoyal  Smyr- 
na rug  factory.  The  town  is  also  famous  through- 
out the  country  for  its  honey  cakes,  a  kind  of 
gingerbread,  called  'Deventer  koek.'  Other  indus- 
tries are  iron-molding,  and  metal-ease  and  glue 
making.  There  is  also  a  large  trade  in  grain, 
linen,  and  animal  prodiicts.  Population,  in 
1890,  23,220:  in  1900,  26.212.  Deventer  is  men- 
tioned as  early  as  the  eighth  century,  when  it 
was  taken  by  the  Saxons.  It  was  the  seat  of  a 
bishopric  from   1559  to  1591. 

DE  VERE,  Sir  Aubrey  (1788-1846).  An 
Irish  poet.  He  was  the  eldest  son  of  Sir  Vere 
Hunt  of  Curragh  Chase,  Limerick,  Ireland.  In 
1832  he  took  the  name  of  De  Vere.  He  studied 
imder  a  private  tutor  at  Ambleside,  and  was 
subsequently  at  Harrow.  He  passed  his  life  as  a 
country  gentleman.  His  sonnets  were  greatly 
admired  by  Wordsworth.  He  also  wrote  three 
dramatic  pieces:  Julian  the  Apostate  (1822): 
The  Duke  of  Mercia  (1823);  and  Mary  Tudor 
(posthumous.  1847).  See  l^onnets  (1875)  and 
Mani  Tudor  (1884),  edited  by  his  son,  Aubrey 
Thomas  de  Vere  (q.v.). 

DE  VERE,  Atrrey  Thomas  (1814-1902).  An 
Irish  ])oet,  son  of  Sir  Aubrey  De  Vere,  and  second 
Baronet  of  Curragh  Chase.  Limerick.  Educated 
at  Trinity  College.  Dublin,  he  first  appeared  as 
a  poet  in  18-12.  with  The  Waldenses.  or  the  FaV 
of  Eo7a,  a  Lyrical  Talc.  Xext  year  his  Rcarch 
After  Proserpine  made  him  widely  and  favorably 
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known  as  a  writer  of  verse,  graceful,  refined, 
and  tluent.  Among  later  volumes  are:  Poems, 
Miscellaneous  and  Sacred  (1853);  May  Carols 
(1857);  Irish  Odes  (1869);  The  Legends  of 
Saint  Patrick  (1872);  Legends  of  the  Saxon 
Saints  (1879)  :  and  The  Foray  of  Queen  Meave 
and  Other  Legends  of  Ireland's  Heroic  Age 
(1882).  De  Vere  also  published  poetical  dramas 
on  Alexander  the  Great  (1874)  and  Saint  Thom- 
as of  Canterbury  (1876);  Essays  Chiefly  on 
Poetry  (1887);  Essays  Chiefly  Literary  and 
Ethical  (1889)  ;  PccoUections  (1897)  ;  and  other 
works  on  Irish  ecclesiastical  politics  and  literary 
criticism.  As  a  poet  he  was  inspired  bj'  Words- 
worth. He  was  a  classical  scholar  of  fine  cul- 
ture, and  his  appreciation  of  the  Greek  spirit 
is  manifest  in  all  his  work  relating  to  those  an- 
cient myths.  Of  permanent  practical  achieve- 
ment may  be  mentioned  his  interest  in  the  Celtic 
renaissance,  and  not  the  least  attractive  of  his 
])oems  are  those  reviving  the  beauty  of  Irish 
legend.  Consult:  Pecollections  (London,  1897)  ; 
Brooke  and  Rolleston,  Treasury  of  Irish  Poetry 
(Xew  York,   1900). 

DE  VERE,  Maximilian,  Baron  von  Schele 
( 1820 — ) .  An  American  philologist.  He  was  born 
in  Sweden,  studied  in  Germany,  and  in  1842 
emigrated  to  the  L'nited  States.  In  1844  he  be- 
came professor  of  languages  at  the  University 
of  Virginia,  but  during  the  Civil  War  entered 
the  Confederate  Army,  and  afterwards  acted  as 
the  commissioner  of  the  Confederacy  in  Germany. 
At  the  close  of  the  war  he  resumed  his  professor- 
ship. He  was  one  of  the  founders  of  the  Ameri- 
can Philological  Society,  and  has  published: 
Comparatire  Philology  (1853);  Americanisms 
(1871)  ;  Romance  of  American  History  (1872)  ; 
sevei'al  translations  from  Spielhagen ;  and  X.  B. 
Saintine's  Myths  of  the  Phine   (1874). 

DEVEREXJX,  deV'er-e.  Pexelope.  See  Stel- 
la; also.  Dark  Lady,  The. 

DEVEREUX,  Robert.  See  Essex,  Third 
Earl  of. 

DEVI,  da've  (Skt..  goddess)  or  MAHADE- 
VI,  mii'ha-da've.  In  Hindu  mythology,  the  wife 
of  Shiva,  also  called  Durga  and  Parvati. 

DEVIATION  (Lat.  dcviatio,  from  deviare,  to 
go  out  of  the  way,  from  de,  off  -\-  via,  way) .  The 
deflection  of  tlie  compass-needle,  due  to  local 
attraction,  such  as  the  magnetic  forces  of  an 
iron  or  steel  ship.  It  consists  of  two  parts,  that 
pi'oduced  by  permanent  magnetism  of  parts  of 
the  vessel's  structure,  and  that  produced  by  in- 
duced magnetism  in  other  parts.  The  angle  of 
deviation  is  the  angle  between  the  magnetic  merid- 
ian and  the  compass-needle.  (See  Compass; 
Declination;  and  Magnetism,  Terrestrial.) 
The  term  also  may  signify  a  de]iarture  from  the 
usual  coui'se  of  a  voyage  without  justifiable 
cause;  if  lack  of  sufficient  cause  is  proved,  the 
insurers  are  discharced  from  all  further  respon- 
sibility. It  differs  from  a  change  of  voyage, 
Avhich  is  planned  and  decided  upon  before  the 
sailing  of  the  ship.  Permission  to  touch  at. 
.stay  at,  or  trade  in  any  particular  place  not  in 
the  usual  course  of  the  voyage  must  be  expressly 
given  in  the  contract.  Deviation  is  justified  by 
the  following  causes;  (a)  Stress  of  weather: 
(b)  urgent  need  of  repairs:  (c)  to  join  convoy: 
(d)  to  succor  ships  in  distress:  (e)  to  avoid 
capture  or  detention;  (f)  sickness;  (g)  mutiny 
of  the  crew. 
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DEVIATION  OF  THE  PLUMB-LINE.     An 

eli'ect  observed  when  a  plumb-line  is  suspended 
in  the  vicinity  of  elitls  or  mountains.  It  con- 
sists in  the  line  being  drawn  out  of  the  perpen- 
dicular, evidently  by  the  attraction  of  the  moun- 
tain. It  has  been  observed  tliat  the  deflection 
is  greater  near  an  island  mountain  than  near 
an  inland  continental  mountain,  and  this  is 
attributed  to  the  fact  that  the  water  surrounding 
the  island  is  lighter  than  the  mountain  mass, 
^\■hich  thus  exerts  a  stronger  attraction  com- 
paratively than  if  it  were  surrounded  by  land. 
Practically  the  same  phenomenon  is  observed  on 
plains,  and  is  thought  to  be  due  to  the  pres- 
ence of  caves,  or  of  large  masses  of  matter  whose 
density  varies  from  the  average  value  of  that  of 
the  earth. 

DEVICE  (ME.  devise:  OF.  devise,  will,  inten- 
tion, deris,  division,  plan,  will,  from  Lat.  di- 
visus,  p.  part,  of  dividere,  to  divide).  An  emblem 
which,  with  its  accompanying  motto  or  legend, 
was  assumed  as  an  ingenious  expression  of  some 
particular  conceit  of  the  wearer,  generally  con- 
taining, a  hidden  meaning.  Devices  became  gen- 
eral in  the  fourteentli  century,  and  reached  their 
full  development  during  the  period  of  the  French 
wars  in  Italy.  ^lary  Stuart  solaced  her  cap- 
tivity by  inventing  devices  which  she  afterwards 
executed  in  embroidery.  A  device  was  composed 
of  two  parts,  the  body  and  soul,  as  they  Avere 
called  by  the  Italians.  The  'l)ody.'  or  painted 
metaphor,  was  not  to  represent  the  human  form, 
but  was  to  be  pleasing  in  appearance.  The  'soul' 
was  to  be  short,  and  in  a  foreign  language.  The 
combined  emblem  was  not  to  be  so  plain  as  to 
be  understood  by  all,  nor  so  obscure  as  to  require 
a  Sphinx  to  interpret  it.  Devices  were  borne 
only  by  the  person  who  assumed  them,  and  not. 
like  the  crest  or  cognizance,  by  his  family  or 
descendants.  As  example:  Louis  XIII.  of  France 
had  a  falcon  as  a  device,  with  the  words  Aquiln 
fienerosior  ales  (a  nobler  bird  than  the  eagle), 
by  which  he  implied  a  claim  of  superiority  to  the 
Emperor:  Louis  XIV.  had  the  sun  in  its  splen- 
dor, with  the  motto  Xee  phirihus  impnr.  Con- 
sult Radowitz,  Die  Devisen  itnd  Motto  des  spdtern 
Mittelalters    (Stuttgart,  18.50). 

DE  VIGNY,  de  ve'nye',  Alfred,  Comte.  See 
ViGNY,  Alfred,  Comte  de. 

DEVIL,  or  Satan  (OE.  deofol,  Lat.  dinbolus, 
Gk.  5/a JoXoc,  diabolos,  slanderer,  from  dia.  din. 
across  -\-  ^dXKecv,  ballein,  to  throw;  Heb.  Sfitrin, 
adversary,  from  satan,  to  persecute).  In  the  Old 
and  Xew  Testaments,  a  mighty  spirit  of  evil  who 
has,  during  imknown  ages,  ruled  over  a  kingdom 
of  evil  spirits,  and  is  in  constant  and  restlessly 
active  opposition  to  God.  Tliis  belief,  however, 
was  very  gradually  developed  in  the  .Jewish 
mind :  and  it  is  beyond  all  question  that  it 
acquired  clearness  and  prominence  through  extra- 
national influences.  The  older  Hebrews  who 
lived  before  the  period  of  the  Babylonish  cap- 
tivity— judging  from  the  silence  of  Scripture — 
knew  nothing,  and  certainly  taught  nothing,  of 
evil  spirits  in  the  later  sense — i.  e.  of  beings 
separated  from  God,  wlio  were  evil  in  the  essence 
of  their  nature,  and  worked  evil  only.  Moral 
evil  was  rather  looked  upon  as  properly  the  act 
of  man :  pln/sicaJ  evil,  or  adversitv,  on  the  other 
hand,  as  punishment  merited  through  sin.  and 
inflicted  by  a  just  and  holy  God,  who  was  thus 
nccessarilv   conceived   as   the   true   source   of  all 
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calamity.  The  angels  who  foretold  God's  pur- 
poses, and  executed  His  will,  however  great  might 
be  the  physical  evil  they  occasioned,  are  never 
accused  of  moral  evil.  Even  in  the  Mosaic  ac- 
count of  the  seduction  of  Eve,  there  is  nothing 
to  induce  us  to  believe  that  the  author  regarded 
the  .serpent  other  than  as  'the  most  subtle  of  all 
the  beasts  of  the  field,'  or  that  he  meant  to  con- 
ceal under  so  plain  a  statement  an  allusion  to 
Satan.  It  is  probable,  however,  that  at  some 
early  period  in  their  history  the  popular  faith 
of  the  Jews,  partly  divorcing  itself  from  its 
grand  religious  conceptions  of  the  'one  living 
and  true  God,'  and  lapsing  into  petty  supersti- 
tions, had  become  familiar  with  the  idea  of 
certain  fearful,  unearthly  beings  haunting  wilder- 
nesses, similar  to  the  fauns  and  satyrs  of  Greece, 
who  might  form  tlie  connecting  link  in  the  later 
development  of  an  actual  dcmonism.  Traces  of 
this  are  clearly  visible  in  the  Pentateuch.  Tlie 
Hebrew  word  seirim,  occurring  in  Lev.  xvii.  7, 
which  the  translators  have  rendered  'devils.' 
means  only  "hairy  ones.'  Xow  the  Egyptians  wor- 
shiped the  he-fjoat,  and  the  Hebrews  partook, 
as  we  know,  of  their  idolatry.  Therefore  ^Moses 
in  this  verse,  forbidding  them  to  commit  this  sin 
in  future,  says:  "They  shall  no  more  offer  their 
sacrfices  to  seirim" — i.  e.  to  the  Eg;vptian  he- 
goats.  The  development  of  demonism  was  ma- 
terially furthered  during  and  after  the  Baby- 
lonish captivity  by  Medo-Persian  influences.  In 
those  canonical  books  of  the  Old  Testament  which 
belong,  in  their  present  form,  to  the  post-exilic 
period — i.  e.  the  period  subsequent  to  the  exile  — 
the  Jewish  conceptions  of  angels  become  more 
definite.  They  possess  difYerent  i-anks,  names, 
and  specific  ollices.  They  are  the  tutelary  guar- 
dians and  hel]K'rs  of  particular  lands  and  peo- 
ples, but  are  everywhere  in  absolute  dependence 
on  God.  And  now  we  meet  also,  for  the  first 
time,  with  an  angel  called  l^atan,  who,  however, 
still  figures  as  a  minister  of  God,  and,  along  with 
the  others,  appears  in  heaven  before  the  throne 
of  .Jehovah,  but  with  the  function  assigned  to 
him  of  accuser  and  .seducer.  It  is  he  who 
(I.  Chron.  xxi.  1)  stirs  up  David  to  number  the 
people:  while  in  the  older  Hebrew  version  (II. 
Sam.  xxiv.  1)  the  same  act  is  attributed  to  an 
angry  (lod,  the  conception  of  Satan  not  then 
having  clearly,  if  at  all,  presented  itself  to  the 
Hebrew  mind.  It  is  Satan  also  who  throws  sus- 
picion on  the  piety  of  Job.  and,  with  the  permi-^- 
sion  of  Jehovah,  causes  a  series  of  misfortunes  to 
befall  him  (Job  i.  2)  ;  while  in  Zach.  iii.  1  he  is 
represented  as  'resisting'  the  angel  of  God,  and  as 
a  false  accuser  of  the  higli  priest  Joshua.  As  yet, 
however,  an  evil  nature  is  not  expresshf  ascribed 
to  him.  but.  what  is  luuch  the  same,  it  is 
assiimed  that  he  takes  a  pleasure  in  active  evil. 
It  is  a  purely  arbitrary  and  untextual  interpreta- 
tion of  Isaiah  xiv.  12  ("How  art  thou  fallen 
from  Heaven.  O  Lucifer,  son  of  the  morniugl") 
that  would  force  these  words  to  refer  to  the  fall 
of  the  Devil,  or  determine  from  them  his  name. 
In  the  Apocryjilia,  of  which  only  a  small  part 
is  Palestinian,  the  rest  being  either  Chaldairn- 
J'ersinu  (as,  for  example.  Tobias  and  I'arucli) 
or  JCfu/jito-Alexnudriaii  (as,  for  examjile.  \Vi-<- 
dom)  in  its  origin,  the  older  Hebrew  doctrine  of 
misfortune  coming  from  the  angel  of  .Tehovah  is, 
so  to  speak,  dismembered  and  demons  or  evil 
spirits,  in  the  Xew  Testament  sense  of  the  term, 
are  for  the  first   time  mentioned    (and  in  Tobias 
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and  Barticli  frequently)  as  the  authors  of  calami- 
ties. According  to  the  representations  of  these 
writings,  the  evil  spirits  dwell,  like  the  older 
Hebrew  hobgoblins,  in  waste  places,  but  associate 
themselves  for  the  injury  or  destruction  of  men, 
enter  into  them  as  tormentors,  and  can  be  ex- 
pelled only  by  magical  or  mysterious  means. 
To  this  class  of  beings  the  heathen  deities  were 
reckoned  to  belong.  But  even  here  there  is  no 
mention  of  an  organization  or  kingdom  or  prince 
of  demons.  The  first  trace  of  a  Diabolos  or  Devil 
proper  (and  one  in  all  probability  springing 
from  a  foreign  source)  shows  itself  in  the  Book 
of  Wisdom  (ii.  24),  in  relation  to  the  seduction 
of  Eve,  where  it  is  said  that  through  the  Devil 
the  necessity  of  death  has  come  into  the  world. 

In  the  period  elajjsing  between  the  close  of  the 
Apocrypha  and  the  appearance  of  Jesus,  the  Jew- 
ish ideas  of  angels,  as  well  as  of  demons  and 
the  Devil,  received  an  extensive  development. 
This  angelology  and  demonology,  wholly  foreign 
to  the  older  Hebrew  religion,  was  derived  in  all 
its  essential  cliaracteristics  from  the  system  of 
Zoroaster,  with  which  the  Jews  had  become 
familiar  by  their  long  and  close  intercourse  with 
the  Persian  empire  during  the  exile,  and  sub- 
.-equently.  It  \.as,  however,  impossible  to  trans- 
fer the  dualism  of  Zoroaster  into  a  creed  so 
purely  monotheistic  as  that  of  the  Jews;  this 
woidd  have  destroyed  the  foundation  on  which 
their  entire  history  rested.  Two  beings,  equally 
eternal,  equally  powerful,  was  an  idea  which  no 
Hebrew — mindful  of  the  glorious  deliverance  of 
his  forefathers  out  of  the  land  of  Egypt,  of  the 
law  given  amidst  the  thunders  of  Sinai,  of  the 
manna  in  the  wilderness,  of  the  triumphs  in 
Canaan,  and  the  Golden  Psalms  of  David — could 
for  one  moment  entertain.  Bvit,  on  the  other 
hand,  now  that  as  a  nation  the  Jews  were  be- 
come weak  and  of  little  account,  hemmed  in,  and 
crushed  by  mighty  and  advancing  empires,  no 
conception  could  seem  more  true,  or  prove  more 
consolatory,  than  that  which  permitted  them  to 
attribute  their  misfortunes  to  the  agency  of  a 
demoniacal  race,  headed  by  a  potentate  only  in- 
ferior to  Jehovah  himself.  They  could  now  be- 
lieve that  God  had  not  forsaken  His  'chosen 
people.'  Thus,  the  dualism  of  Zoroaster  sug- 
gested the  kingdom  and  royalty  of  Satan,  but 
the  doctrine  shaped  itself  in  harmony  with  the 
national  monotheism.  The  Devil  and  his  demons 
were  represented  as  having  been  originally 
anr/els,  who  had  fallen  from  their  'high  estate,' 
been  punished  by  God,  and  had  therefore  as- 
sumed a  position  of  hostility,  without,  however, 
being  able  materially  to  frustrate  the  divine  pur- 
poses. These  opinions  found  an  almos^t  universal 
reception  among  the  people,  as  well  as  among 
those  Jewish  theologians  who,  along  with  the 
Mosaic  law,  held  oral  tradition  to  be  an  authen- 
tic source  of  religious  doctrine.  Indeed,  the  only 
Jewish  sect  which  rejected  them  was  that  of 
the  Sadducees,  who  considered  them,  as  also  the 
doctrines  of  the  resurrection  from  the  dead,  of 
the  Messiah,  of  the  Messianic  kingdom,  of  the 
last  judgment,  of  rewards  and  punishments,  and 
of  angels  and  demons,  to  be  new,  outlandish  anti- 
Mosaic  myths  and  theories.  This  conflict  of 
opinion  among  the  Jews  prevented  their  ideas 
of  the  Devil  and  demons  from  obtaining,  in  spite 
of  their  broad  diflfusion,  a  dogmatic  and  syste- 
matic stability.  The  populace  and  the  Phari- 
sees believed   fervidly  in   the   existence   of  such 
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evil  spirits;  but  their  conceptions  had  not  only 
all  the  heat,  but  all  the  confusedness  of  super- 
stition. 

The  New  Testament  contains  distinct  recogni- 
tion of  the  prevalence  of  this  extended  popular 
demonology,  by  which,  in  particular,  various 
diseases  were  ascribed  to  the  agencj-  of  the  evil 
spirits.  Whether  this  is  by  accommodation  to 
the  ideas  of  the  times  has  been  much  discussed, 
and  the  solution  will  depend  upon  the  prevail- 
ing conception  of  the  nature  and  character  of 
Christ.  Whatever  place  the  New  Testament 
means  to  give  to  the  lesser  demons  in  the  course 
of  human  history,  its  teaching  as  to  the  exist- 
ence and  evil  influence  upon  humanity  of  the 
chief  evil  spirit  is  beyond  question.  He  bears  a 
great  variety  of  names,  as  Satan  (Matt.  iv.  10, 
etc.),  the  Devil  (as  Heb.  ii.  14),  the  Adversary 
(I.  Pet.  V.  8),  the  Enemy  (Matt.  xiii.  39),  the 
Opposer  (I.  Tim.  v.  14),  the  Traducer  of  the 
Brethi'en  (Rev.  xii.  10),  the  Old  Serpent  (Rev. 
XX.  2),  the  Great  Dragon  (Rev.  xii.  9),  fre- 
quently Beelzebub  (Matt.  x.  25),  once  Belial  (II. 
Cor.  vi.  15).  These  names  describe  well  the 
character  imputed  to  him.  He  is  the  'evil  one,' 
the  'tempter,'  who  opposes  Jesus  and  seeks  to 
draw  the  disciples  as  well  as  their  Saviour  into 
sin,  has  power  over  the  world,  of  which  he  is 
the  'Prince'  and  'God,'  and  shows  his  power  in 
the  moral  corrujition  of  heathenism.  Even  in 
respect  to  him,  popular  ideas  are  allowed  to 
come  in,  as  when  his  habitation  is  said  to  be 
the  'air';  but  such  elements  do  not  aft'ect  the 
main  teaching  of  the  New  Testament.  See  De- 
moniac. 

The  primitive  Church  assumed  the  personality 
of  the  Devil  as  an  unquestionable  fact.  The  New 
Testament  ideas  on  this  point  were  not  only 
greatly  enlai'ged,  but  in  many  respects  entirely 
changed,  partly  through  the  introduction  of  a 
considerable  number  of  heathen  notions,  and 
partly  through  the  dogmatic  tendencies  of 
the  time,  in  consequence  of  which  the  various 
statements  in  tlie  Bible  regarding  Satan  and  evil 
were  uncritically  and  unhistorically  heaped  to- 
gether, and  a  doctrine  of  Satanic  agency  elabo- 
rated logically.  Holding  firmly  to  the  belief  of 
a  Satanic  kingdom  of  darkness  opposed  to 
Christ's  kingdom  of  light,  the  majority  of  the 
early  Christians  ascribed  all  evil,  physical  as 
well  as  moral,  to  the  Devil  and  his  demons; 
failures  of  the  crop,  sterility,  pestilence,  murrain 
among  cattle,  mental  maladies,  persecutions  of 
the  Christians,  individual  vices,  heresies,  astrol- 
ogy, philosophy,  and  especially  the  whole  body 
of  heathenism,  with  its  mythology  and  religious 
worship.  The  heathen  gods  were  believed  to  be 
conquered  by  the  work  of  Christ,  but  not  to  be 
wholly  powerless ;  they  sank  down  into  demons, 
and  so  a  part  of  their  mythology  passed  into  the 
doctrine  of  the  Devil.  It  was  they  who,  as  demons, 
meaning  to  deceive,  uttered  oracles,  were  present 
at  sacrifices,  and  inhaled  the  sacrificial  incense. 
The  doctrine  of  the  lordship  of  the  Devil  over 
the  human  race,  so  far  as  it  was  imregenerate, 
gave  rise  to  the  custom  of  exorcising,  not  only 
those  in  whom  special  signs  of  demoniacal  pos- 
session appeared  (see  Energumexs),  but  all 
candidates  for  baptism,  whether  infants  or 
adults.  (See  Exorcism.)  But  while  the  power 
of  the  Devil  over  all  not  guarded  by  Christian 
faith  and  rites  was  supreme,  over  those  who  were 
so  protected  it  was  utterly  weak.     No  Christian, 
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even  the  \veakest,  could  be  forced  to  do  evil;  and 
tJie  sign  of  tlie  cro&s,  the  commemoration  of 
.Satan's  defeat  in  the  decisive  combat,  sulliced  to 
put  him  to  ilight.  The  lives  of  the  saints,  es2)e- 
cially  during  the  ^liddlo  Ages,  are  full  of  narra- 
tives of  encounters  with  the  Devil,  under  some- 
times a  seductive,  sometimes  a  terrifying  form; 
and  one  of  the  best-known  incidents  in  Luther's 
life  is  his  .single  combat  with  him  in  the  Wart- 
burg,  \^]icn  the  enemy  was  said  to  have  been  put 
to  llight  by  a  well-aimed  inkstand. 

The  fall  of  the  Devil  from  his  former  estate 
of  an  angel  of  light  lias  been  a  subject  much 
discussed  by  theologians.  Some  assert  that  he 
v.as  originally  the  highest  of  all  the  angels ; 
others,  the  prince  of  one  of  the  lower  orders. 
The  sin  of  the  angels  is  generally  supposed  to 
have  been  pride ;  this  view  is  based  not  only  upon 
the  indications  of  Scripture,  but  upon  this  being 
the  most  probable  temptation  for  their  incorpo- 
real nature.  Some  assert  that  their  revolt  took 
])lace  upon  the  revelation  to  them  that  in  the 
divine  counsel  it  was  intended  that  God  should 
assume  a  nature  lower  than  theirs,  that  of  man. 
While  the  problem  of  the  origin  of  evil  is  often 
considered  insoluble,  there  is  a  certain  plausi- 
bility in  the  view  that  evil  was  thus  primarily 
nothing  more  than  the  choice  by  the  angels  of 
lower  good,  their  own  glory,  in  preference  to  a 
higher,  the  glory  of  God.  Evil  would  then  have 
diverged  more  arid  more  from  good  as  time  went 
on,  until  it  assumed  the  features  of  positive 
and  repulsive  enormity  of  some  of  its  manifesta- 
tions. Some  theologians  assert  that  the  angels 
had  and  refused  one  chance  of  repentance  -.  but 
it  is  more  generally  believed  that  the  high  per- 
fection of  their  nature  made  their  act  decisive 
and  irrevocable. 

The  old  German  and  Xorse  mythologies 
poured  a  flood  of  heathen  fancies  into  the  'doc- 
trine of  the  Devil.'  Even  Ulfilas.  at  a  much 
earlier  period,  had  translated  the  New  Testa- 
ment word  dai)}Lon  or  daimonion  by  unhuliho, 
i.  e.  she-devil  or  sorceress,  because  the  old  Ger- 
mans believed  \n  female  demons,  while  the  Chris- 
tian itsiis  loqueiidi  contains  no  trace  of  such.  The 
peculiarly  German  conception  of  a  now  malig- 
nant, now  gentle  female  lives  to  this  day  in  the 
German  phrase,  "The  Devil  is  beating  his 
mother"  (when  rain  and  sunshine  quickly  alter- 
nate). In  England  and  Scotland,  too,  the  phrase 
is  or  recently  was  current,  "The  Devil  and  his 
<lam."  The  Germans  have  also  the  proverb, 
"Where  the  Devil  cannot  come,  there  he  sends  his 
grandmother."  Soon,  however,  the  word  diaho- 
lus,  in  violation  of  the  New  Testament  distinc- 
tion between  it  and  daimoii.  came  to  signify 
devils  of  every  or  any  sort.  The  dwelling  of  the 
Devil  was  hell,  which,  however,  according  to  old 
Germanic  and  Scandinavian  notions,  was  placed 
in  the  dreary  regions  of  the  north.  Although  his 
mischievous  powers  are  to  be  pretty  well  eon- 
trolled  till  the  coming  of  Antichrist,  when  he  ex- 
pects to  hold  carnival,  yet.  like  ancient  gods  and 
demons,  he  occasionally  appears  on  tlie  earth. 
He  then  assumes  at  times  a  purely  human  form, 
but,  like  Vulcan,  who  was  thrown  down  from 
heaven  like  himself,  and  the  smith,  Wieland.  of 
German  mythology,  he  is  somewhat  lame.  He  is 
covered  with  a  gra^^  creen.  or  red  cloak,  like  the 
kobolds  and  dwarfs  (see  Giants  Axn  Dw^arfs), 
the  spirits  of  the  suppressed  heathenism ;  some- 
times,   also,    he    appears    black    and    sooty,    as 


befits  his  dwelling-place  and  his  opposition  to 
a  ])ure  God.  But  as  the  old  deities,  both  clas- 
sical and  German,  possessed  the  power  of  trans- 
formation to  a  most  remarkable  degree,  the  Devil, 
through  his  relationship  with  these,  inherited 
this  power  when  the}-  vanished  from  the  scene. 
The  form  he  most  frequently  assumed  was  that 
of  an  animal,  approximating,  in  this  respect,  to 
the  German  forest  spirits  and  the  Greek  satyrs 
and  fauns.  At  one  time  he  shows  the  foot  of  a 
horse  or  goat  with  horns  and  tail;  at  another, 
he  appears  as  a  black  horse,  a  he-goat,  a  hog,  a 
wolf,  a  hell-hound,  a  raven,  a  servient,  a  worm, 
a  dragon,  or  a  fly.  The  conception  of  the  power 
of  the  Devil  was  vastly  enlarged  by  the  influx 
of  these  new  fancies.  In  fact,  it  rose  almost  to 
a  new  dualism;  but  on  the  other  hand,  also, 
many  mild  and  friendly  traits  of  the  heathen 
gods  passed  over  into  the  jjopular  conception 
of  the  Devil,  and  gave  to  his  nature  a  quite  new, 
humorous,  and  even  merry  side.  As,  after  the 
introduction  of  Christianity,  off"erings  were  still 
occasionally  made  to  the  old  gods,  the  Devil 
shared  in  these  honors.  A  horse,  a  he-goat,  or  a 
hound  ^\■as  at  times  sacrificed  to  him ;  and  to  the 
present  day  the  expression  has  survived.  "To 
kindle  a  fire  for  the  Devil" — obviously  an  illusion 
to  altar-llames.  Various  features  of  the  old 
Norse  gods,  especially  of  Loki  and  Donar  (Thor) , 
the  gods  of  fire  and  thunder,  were  also  trans- 
ferred to  him.  Hence  the  still  current  phrases 
in  Germany  when  thunder  is  heard:  "The  Devil 
must  be  striking,"  and  "The  runawaj-  goose  is 
gone  to  the  Devil."  (Donner,  'thunder,'  is  the 
word  used  for  devil  in  this  case.)  Every  power, 
too,  which,  according  to  the  older  heathen  belief, 
was  lodged  in  the  lesser  demons,  giants,  etc..  had 
now  its  proper  centre  in  the  great  fiend  himself, 
who  could  perform  all  the  pranl<s  attributed  to 
the  more  grotesque  creations  of  the  Norse 
mythology,  and  work  all  the  evil  of  the  more 
malignant  spirits ;  but,  in  general,  these  beings 
were  rather  pressed  into  his  sen'ice  than  ab- 
sorbed by  him  or  incarnated  in  his  person. 

So  did  this  great,  originally  Persico-Judaic 
belief  spread  itself  through  all  Christian  lands, 
incorporating  with  itself,  first,  the  kindred  con- 
ceptions of  the  ancient  classical  world,  and.  ulti- 
mately, the  rich  and  varied  superstitions  of  our 
Teutonic  and  Scandinavian  forefathers.  Thus 
decked  out  in  the  costume  of  many  diff'erent 
climes  and  ages,  the  image  of  evil  passed  into  the 
light  of  the  modern  world.  Every  stej)  forward 
that  it  now  took  robbed  it  of  some  potent  sjiell 
that  used  to  chill  the  blood  and  strike  the  heart 
with  awful  horror.  INIen  first  lost  faith  in  the 
Devil's  occasional  incarnation;  then  medical 
science  destroyed  his  claims  to  the  origination  of 
mental  phenomena,  which  he  was  once  supi)osed 
to  have  caused  directl,v;  natural  science  deprived 
him  of  his  control  over  the  elements;  historical 
criticism  plucked  from  him  his  borrowed 
feathers;  while  metaphysics  and  .a  deeper  reli- 
gious exegesis  have  combined,  not.  perhaps,  to 
annihilate  his  per-^nnalitv  or  deny  his  inlhience. 
but  ccrlainly  to  clothe  the  former  with  a  more 
spiritual  form,  and  to  limit  the  latter  bv  a 
reverential  belief  in  the  wisdom  and  goodness  of 
(lod.  Consult:  IMayer,  llinlnria  Dinhnli  (Tiibin- 
gen.  1780)  ;  Horst,  Damonologie  (Frankfort, 
1818)  ;  id.,  Zauherhihliofhek  (Mainz,  1821- 
'20)  :  Grimm,  Deufsehe  Mi/thoJof/ie  (4th  ed..  Ber- 
lin,  1875-78)  ;    Conway,  bemonolociy  ami  Devil- 
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Lore  (London,  1878)  ;  Lecanu,  Histoire  de  Satan, 
sa  chiile,  son  cidte,  ses  manifestations,  ses 
auivres  (Paris,  18GI);  Sambuga,  Der  Teufel 
(Munich,  1810)  ;  and  see  Demoxology;  Witch- 
craft ;  A^"GEL,  etc. 

DEVIL,  Tasmaxiax,  or  Devil-Devil.  See 
Dasyuke. 

DEVIL,  The.  Once  a  tavern  near  Temple 
Bar,  in  Fleet  Street,  London,  the  former  place 
of  meeting  of  the  Apollo  Club  (q.v.).  Child's 
Bank  now  stands  on  its  site. 

DEVILFISH.  A  name  applied  to  various 
large  marine  creatures  of  terrifying  or  grotesque 
appearance.  ( 1 )  Any  of  various  large  cephalo- 
pods.  See  Kraken';  Octopus;  Squill.  (2) 
The  gigantic  ray  {Manta  briosiri).  See  Eay. 
(3)  The  angler  (Lophius),  and  its  relatives. 
See  Axglek. 

DEVIL-IN- A-MIST.     See  Xigella. 

DEVIL  IS  AN  ASS,  The.  A  comedy  by  Jon- 
son  (lUlG).  the  avowed  object  of  which  was  to 
substnntiate  the  thesis  laid  down  by  the  title. 

DEVILLE,  df-vel'.  See  Saixte-Claire  De- 
vi li.e. 

DEVILLE,  Jeax  Achille  (1789-1875).  A 
French  scholar,  born  in  Paris.  He  became 
director  of  the  museum  in  Rouen.  He  wrote 
works  on  local  history  and  archaeology,  such 
as  an  Histoire  (hi  Chiitcait-Gaillard  (1829), 
and  Tonibeaux  de  la  eathedrulc  dc  Rouen  (1838), 
as  well  as  an  Essai  sur  Vexil  d'Ovide  (1859), 
and  an  Histoire  de  Vart  de  la  verrerie  dans 
Vantiqvite  (1874) — the  last-named  volume,  fine- 
Iv  embellished  with  numerous  plates,  being  his 
best. 

DEVIL  OF  ED'MONTON,  The.  See  ]\1erry 
Devil  of  Edmoxtox.  Ttif. 

DEVIL'S      ADVOCATE.       See      Advocatus 

DiABOI.I. 

DEVIL'S-APRON.  The  large  brown  alga", 
usually  called  'kelps.'  in  the  order  Laminariales. 
See  Pii.5;oPHYCE,E :  Alg.e. 

DEVIL'S  BIBLE,  The.  The  name  given  to  a 
n):inuseript  Bible  taken  to  Stockholm  after  the 
Thirty  Years'  ^Yar.  It  is  beautifully  written 
on  300  asses'  skins,  and  the  legend  makes  it  the 
work  of  a  monk  condemned  to  death,  who  by 
selling  himself  to  Satan  was  enabled  to  save  his 
life  by  meeting  the  condition  that  he  should  copy 
tlio  whole  Bible  on  asses'  skins  in  one  night. 

DEVIL' S-BIT.     See  Scabious. 

DEVIL'S  BRIDGE  (translation  of  Ger. 
Tcufelshrilekc) .  A  curious  bridge  formerly  in 
the  Canton  of  Uri,  Switzerland,  over  which 
the  road  to  Italy  crossed  the  Reuss  at  a 
point  where  there  are  often  violent  gusts  of 
w'in'd  (Map:  Switzerland,  C  2).  Built  in  the 
^Middle  Ages,  it  was  partially  destroyed  by  the 
French  in  1799.  in  which  year  it  was  the  scene 
of  fierce  conflicts  between  them  and  the  allied 
Anstrians  and  Russians.  The  remains  of  the 
bridge  were  carried  away  by  a  flood  in  1888. 
'The  Hole  of  Uri'  is  the  name  given  to  the 
tunnel  near  by,  through  which  the  road  passes. 
The  new  bridge  was  built  close  to  the  old  site 
in  1830.  and  a  monument  to  the  Russian  seneral, 
iSuvarofT.  was  erected  in  1899  in  a  niche  above. 

DEVIL'S  CLAW.  A  heavy  split  hook  at- 
tached to  a  chain  or  hawser  and  used  for  working 


the  chain  cable  in  mooring,  unmooring,  clearing 
hawse,  etc.  The  points  of  the  hook  pass  on  each 
side  of  one  link  and  grip  the  next  one  at  right 
angles  to  it.  The  chain  or  hawser  is  secured 
to  a  bitt,  ring-bolt,  capstan,  windlass,  or  the 
like. 

DEVIL'S  CLUB.     See  Aralia. 

DEVIL'S  COACH-HORSE  or  Cow.  A  rove- 
beetle  (Oeypus  olcus)  common  in  Great  Britain, 
which  has  the  habit  of  carrying  its  tail  curved 
up  in  a  noticeable  way.     See  Rove-Beetle. 

DEVIL'S  DARNING-NEEDLE.     See  Drag- 

OX-FLY. 

DEVIL'S  DOZEN.     See  Baker's  Dozen. 

DEVIL'S  DYKE.  (1)  A  prehistoric  earth- 
work in  Cambridgeshire,  England,  built  as  a  bar- 
rier between  the  Mercians  and  the  East  Anglians. 
(2)  A  natural  formation  near  Brighton,  said  by  a 
legend  to  represent  the  frustrated  attempt  of  the 
Devil  to  let  in  the  waters  of  the  sea  in  order 
to  inundate  the  country,  which  had  been  rescued 
from  Paganism. 

DEVIL'S-FINGER.  A  British  name  for  (1) 
a  belenniite :    (2i  a  starfish. 

DEVIL'S  ISLAND.  A  small  barren  island 
oil  the  coast  of  French  Guiana,  South  America, 
about  30  miles  northwest  of  Cayenne  (Map: 
Guiana,  French,  G  2).  It  became  famous  chiefiy 
through  the  confinement  thei'e  of  Capt.  Alfred 
Dreyfus  (q.v.).  A  short  distance  from  Devil's 
Island  are  situated  the  two  small  French  pennl 
islands  of  Saint-Joseph  and  He  Royale.  which 
formerly  constituted,  together  with  Devil's  Island, 
the  group  known  as  lies  dii  Diahle,  but  which 
later  received  the  name  lies  du  Salut. 

DEVIL'S  PARLIAMENT  (translation  of 
the  Lat.  Parlianicntunt  Diabolicum) .  The  name 
given  to  an  English  Parliament  convened  and 
packed  by  Henry  VI.,  which  met  at  Coventry  in 
1459,  and  unjustly  attainted  the  Duke  of  York 
and  his  adherents  of  high  treason. 

DEVIL'S  RIDING-HORSE.  See  Whesl- 
r.UG. 

DEVIL'S  THOUGHTS,  or  DEVIL'S 
WALK.  The.  A  short  doggerel  of  fourteen  stan- 
zas, written  in  collaboration  by  Southey  and 
Coleridge  (1799),  republished  in  Coleridge's 
Sihijlliue  Leaves  (1817),  and  in  Southey's  poems 
with  additional  verses  referring  to  Porson,  to 
whom  the  poem  was  at  one  time  attributed. 

DEVIL'S  WALL.  The  popular  name  for  the 
Pfahlgraben.  the  old  Roman  wall  between  Eng- 
land and  Scotland.  Iieeausc  of  its  strength. 

DEVIL  UPON  TWO  STICKS,  The.  (1)  An 
English  adaptation  by  Foote  of  Le  Sage's  Le 
Diahle  Boiteiix.  It  was  first  presented  May  30. 
1768,  the  author  himself  playing  the  principal 
part.  (2)  An  imitation  of  the  same  original, 
by  \Yilliam  Coombe   (1790). 

DEVIL-WORSHIPERS.  Specifically,  a  sect 
called  Yezidus.  living  in  Asiatic  Turkey  and 
Armenia,  and  claiming  several  hundred  thousand 
adherents.  Their  religion  is  a  survival  of  (and 
partial  reversion  to)  primitive  worship  of  the 
evil  mysteries,  the  essential  feature  of  all  sav- 
age and  barbaric  beliefs,  though  the  chief  object 
of  their  devotion  is  borrowed  fi"om.  the  Old 
Testament  and  the  Koran.  They  have  several 
priestly  orders,  and  practice  circumcision  and 
baptism. 
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DEVINE,  de-vin'.  Edward  Thomas  (1867—). 
-\ii  American  director  of  charitable  work,  born 
at  Union,  Iowa.  He  graduated  in  1887  at  Cornell 
College  (Iowa),  was  principal  of  various  schools 
from  188(5  to  1890,  and  from  1894  to  18U0  was 
secretary  of  the  American  Society  for  the  Exten- 
sion of  University  Teaching.  In  18'JG  he  was 
appointed  general  secretary  of  the  Charity  Or- 
ganization Society  of  New  York.  His  publica- 
tions include:  EcuiKJinics  (1898)  and  The  I'vac- 
lice  of  Charity  (1901). 

DE  VINNE,  de  vn/ne.  Theodore  Low  ( 1828 
— ).  An  American  printer,  born  at  Stamford, 
Conn.  He  learned  the  printing  trade  in  the  office 
of  the  Newburgh  (X.  Y.)  Gazette,  entered  the 
establishment  of  Francis  Hart  in  New  York 
City,  and  was  a  junior  partner  in  the  business 
from  1859  to  1877.  The  firm  name  having  been 
altered  in  1883  to  Theodore  L.  De  Vinne  &  Co., 
he  removed  in  188G  to  a  building  designed  by 
him,  on  Lafayette  Place.  He  began  to  print  the 
Saint  IS'icltolas  Magazine  when  it  was  founded 
in  1873,  and  the  Century  Magazine  in  1874.  He 
founded  the  Typothetse  Society,  and  was  elected 
its  president  in  1896.  His  work  has  done  much 
for  the  improvement  of  American  typography, 
both  by  a  high  standard  of  press-work,  and  by 
the  publication  of  such  volumes  as  The  Invention 
of  Printing  (1876).  Historic  Printing  Types 
(1886).  Plain  Types  (1900).  Correct  Composition 
(1901),  and  Title-Pages  (1902).  He  published 
also  The  Printer's  Price  (1871),  a  manual  for 
the  trade. 

DEVISE  (same  as  device;  OF.,  Fr.  devise, 
from  ML.  divisa^  judgment,  contrivance,  will). 
Strictly  speaking,  a  testamentary  gift  of  real 
])roperty.  As  a  verb,  the  term  is  frequently, 
though  improperly,  employed  interchangeably 
with  bequeath  (properly,  to  make  a  legacy,  or 
testamentary  gift  of  personal  property),,  as  sig- 
nifying any  disposition  of  real  or  personal  prop- 
erty by  will.  The  person  making  the  devise  is 
known  as  the  devisor,  or,  more  generally,  the 
testator ;  the  person  to  whom  the  devise  is  made 
is  called  the  devisee.  The  power  to  dispose  of 
one's  estate  by  last  will  and  testament  is  fully 
recognized  in  all  systems  of  law  of  which  we 
have  any  record,  but  the  peculiar  conditions,  due 
to  the  feudal  system,  under  wliicli  our  land  law 
developed  created  a  curious  exception  to  this 
genera!  rule  in  the  case  of  freehold  estates  in 
land.  While  the  common  law  fully  recognized 
the  right  of  testament,  as  applied  to  personal 
property  of  all  kinds,  including  leasehold  inter- 
ests in  land,  it  did  not  admit  the  corresponding 
right  of  disposing  by  will  of  freehold  interests 
in  land. 

The  invention  of  the  system  of  uses,  whereby 
lands  were  conveyed  on  a  passive  trust  to  one 
7nan  'to  the  use'  and  for  the  benefit  of  another, 
opened  the  door  to  an  evasion  of  this  feudal  re- 
striction. The  right  of  the  beneficiary  of  such  a 
trust,  called  the  cestui  r/ue  use.  not  being  a 
legal  estate  and  so  not  cognizable  by  the  courts 
of  common  law,  was  protected  l\v  the  Chan- 
cellor as  a  conscientioiis  claim  against  the 
nominal  trustee,  in  whom  the  bare  legal  title 
to  the  land  was  vested.  The  cestui  que  use  was 
thus,  by  the  grace  of  the  Chancellor,  permitted 
to  make  dispositions  of  his  beneficial  interest, 
as  it  was  termed,  which  were  denied  by  the 
common  law  to  the  legal  tenant  of  freehold  lands. 


and  among  tiicni  to  make  death-bed  or  testa- 
mentary dispositions  thereof.     See  Trust;   Use. 

This  practice  of  devising  the  use  of  lands  be- 
came so  common  that,  upon  the  abolition  of  such 
equitable  interests  by  the  Statute  of  Uses  (27 
Hen.  VIII.  c.  10)  in  1535,  the  demand  for  a  con- 
venient and  legalized  method  of  disposing  of  free- 
hold interests  in  land  by  testament  became  ir- 
resistible, and  resulted  five  years  later  in  the 
passing  of  the  first  Statute  of  Wills  (32  Hen. 
VIII.  c.  1).  This  statute  was  the  origin  of  de- 
vises of  lands,  as  we  understand  the  term,  and 
granted  "full  and  free  liberty,  power,  and  au- 
tliority"  to  dispose  by  last  will  and  testament 
in  writing  of  all  lands,  tenements,  and  heredita- 
ments, saving  onlj^  one-third  of  all  lands  held  by 
the  tenure  of  knight's  service.  This  restriction 
was  removed  by  subsequent  legislation,  and  in 
1837  a  comprehensive  statute,  the  present  Wills 
Act  (7  Wm.  IV.  and  1  Vict.  c.  26),  was  enacted, 
by  which  all  devises  of  lands  in  England  have 
since  been  regulated. 

The  earliest  American  statutes  were  modeled 
upon  the  statute  of  32  Hen.  VIII.,  excepting  the 
restriction  upon  the  devising  of  lands  held  by 
knight's  service,  AAhich,  as  that  tenure  never 
existed  on  this  side  of  the  Atlantic,  had  no 
application  in  this  country.  Everywhere  in  the 
United  States  freehold  interests  in  lands  may 
now  be  devised  by  last  will  and  testament  in  sub- 
stantially the  same  manner  as  personal  property, 
the  matter  being  regulated  by  statutes  of  the 
several   States.     See  \Vill. 

Notwithstanding  the  general  assimilation  of 
the  process  of  disposing  of  lands  to  that  of  be- 
queathing personal  property  by  will,  devises  re- 
tain many  of  the  distinctive  characteristics  im- 
pressed upon  them  by  their  origin  and  early  his- 
tory in  chancery.  They  are  subject  to  peculiar 
rules  of  interpretation  and  they  have,  under  the 
title  of  executory  devises,  contributed  a  large 
and  important  body  of  doctrine  to  the  law  of 
future  estates.  See  Executory  Devise;  Future 
Estate;  and  the  authorities  referred  to  under 
those  titles. 

DEVIZES,  de-vi'sez.  A  municipal  borough 
and  market-town  of  Wiltshire,  England,  near  the 
Avon  and  Kennet  Canal.  22  miles  north-north- 
west of  Salisbury  (INIap:  England,  E  5).  It  has 
two  ancient  Norman  churclies  and  a  spacious 
corn  exchange,  the  town  being  an  important 
grain  market.  There  are  also  manufactures 
of  snuff  and  malt.  The  town  owns  its  gas  and 
water  supply.  Population,  in  1901,  6.500.  Ro- 
man household  gods  and  coins  have  been  found 
here.  The  name  of  the  town  is  supposed  to  have 
been  derived  from  Diviscp,  signifying  the  bound- 
ary between  three  parishes.  Its  first  charter  was 
granted  by  Queen  ^Matilda  when  it  was  called 
De  Vies.  It  grew  up  around  a  castle  built  by 
Poger,  Bishop  of  Salisbury,  iji  the  time  of  Henry 
I.  This  castle  was  rejieatedly  cajitured  during 
the  wars  of  Stephen  and  .Matilda  and  taken  by 
Cromwell  in  1645.  From  the  time  of  Henry  VIII. 
till  about  1820.  Devizes  was  the  seat  of  extensive 
clotli  miuuifactures. 

DEVO'NIAN  SYSTEM.  A  division  of  geol- 
ogy, next  above  the  Silurian  and  below  the  Car- 
boniferous; so  called  because  it  was  first  de- 
scribed from  Devon,  England.  The  name  Avas 
suggested  by  Murchison  and  Sedgwick  to  replace 
that   of   Old    Red    Sandstone.      It    is   sometimes 
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called  'Age  of  Fishes,'  owing  to  the  predomi- 
iiauce  of  these  vertebrates.  The  passage  from 
the  Silurian  into  the  Devonian  is  so  gradual  that 
the  exact  boundary  between  the  two  is  some- 
what doubtful.  Between  the  Devonian  and  Car- 
boniferous tliere  is  a  somewhat  variable  relation. 
In  most  parts  of  North  America  the  two  forma- 
tions are  practically  continuous,  but  in  parts  of 
New  England  and  the  Acadian  provinces  there  is 
a  marked  unconformity  due  to  an  upturning  of 
the  beds  at  the  end  of  the  Devonian.  There  is 
also  some  indication  in  parts  of  Europe  of  a 
similar  unconformity.  The  American  section 
of  the  Devonian  as  ^vorked  out  in  the  classic  New 
York  section  is  as  follows : 


DEVONIAN  SYSTEM. 


„  „,  .  j  Clieiuuntr  stage 

Upper    Chemuug  series      |  i-o.-tage  stage 

I  Genesee 
Middle  |  Hamilton  series   <  Hamilton 
'  I  Mareellus 

Early  -| 


.Shales  and 
sandstones 
Shales  and 
sandstones. 
Shale. 

Corniferous  series  I  Corniferous  (limestone). 

I  Schoharie  (grit  and  limestone) 

Oriskany  series        Oriskany  (sandstone). 

Divisions  of  the  Devonian  System.  At  the 
beginning  of  the  Devonian  period  the  dry  land  of 
North  America  was  confined  to  the  present  ter- 
ritory of  eastern  Canada  and  New  England.  The 
AUeghanj'  Mountains  were  sketched  in  a  series 
of  islands  and  coral  reefs  which  made  a  barrier 
between  the  ocean  and  the  inland  sea.  There 
were  no  large  rivers ;  the  valleys  of  the  Hudson, 
the  Connecticut,  and  the  Saint  Lawrence  were 
merely  outlined,  and  the  Ottawa  had  begun  its 
work  in  the  Archiean  region  between  the  Saint 
Lawrence  and  Labrador.  The  Devonian  period 
A\as  characterized  by  a  series  of  oscillations  of 
level,  the  amplitude  of  the  variations,  and  the 
subsequent  thicknesses  of  deposit  being  greater 
in  the  eastern  j^art.  Tlie  inland  sea  opened  south 
into  the  Gulf  of  Mexico,  north  into  the  Arctic 
Sea,  and  covered  all  the  northern  central  region 
of  the  present  continent  with  shallow  lagoons, 
separated  by  low,  sandy  areas. 

The  disti-ibution  of  the  several  divisions  is  as 
follows : 

( 1 )  The  Oriskany  sandstone  extends  from  near 
Oriskany,  Oneida  County,  N.  Y.,  southwest  along 
the  Appalachians  into  Pennsylvania,  Maryland, 
and  Virginia.  It  appears  near  Buffalo,  in  Can- 
ada, near  Waterloo,  in  Ohio,  in  Indiana,  southern 
Illinois,  and  ^lissouri.  Its  thickness  at  Oriskany 
is  about  30  feet;  in  Illinois,  250  to  300  feet. 
Its  rocks  aie  mostly  sandstone,  but  there  are 
strata  of  limestone  in  the  Hudson  Valley,  and 
in  the  region  Mest  and  north  of  ^loosehead 
Lake. 

(2)  The  Coniferous  series,  of  which  the  lower 
member,  the  Schoharie  stage,  includes  the 
cauda-galli  grit  and  the  Schoharie  grit.  The 
former  is  an  argillaceous  linieslone,  occurring 
in  the  Helderberg  IMountains  of  eastern  New 
Y^ork,  and  takes  its  name  from  a  characteristic 
fossil  sea-weed  of  feathery  form.  The  Schoharie 
grit  is  similar  in  character  and  distribution,  but 
(litTers  in  its  fossils,  which  are  very  numerous. 
The  upper  member  of  the  Corniferous  is  divided 
into  the  Onondaga  limestone  and  the  corniferous 
limestone,  the  latter  taking  its  name  from  the 
])resence  of  much  imperfect  flint  or  horn-stone. 
The  corniferous  limestones  occur  in  New  Y''ork, 
in  Ohio  along  Lake  Erie,  and  throughout  the 
Mississippi  liasin  from  Michigan  to  Kentucky, 
and  from  Ohio  to  ^Missouri.     Its  greatest  thick- 


ness, in  Michigan,  is  354  feet.  Its  notable  fossil 
plants  are  lycopods,  conifers,  and  tree-ferns. 
This  period  was  the  coral-reef  jjeriod  of  Paleozoic 
times,  and  corals  are  found  in  great  number  and 
variety.  The  falls  of  the  Ohio,  at  Louisville,  are 
caused  by  such  an  ancient  reef,  and  are  ricli  in 
coral  fossils. 

(3)  The  Hamilton  series  includes  the  Mar- 
eellus shales,  the  Hamilton  beds,  and  the  Gene- 
see shales.  This  formation  extends  across  New 
York,  its  greatest  thickness,  1500  feet,  being 
east  of  tne  centre  of  the  State.  It  occurs  south- 
wardly to  Tennessee,  and  westwardly  to  Iowa 
and  Missouri;  also  in  the  valley  of  the  ISIackeii- 
zie,  so  that  ^Nleek  believed  that  Devonian  rocks 
are  continuous  from  Illinois  to  the  Arctic  Ocean, 
a  distance  of  2500  miles. 

(4)  The  stages  of  the  Chemung  series  are  the 
Portage  and  the  Chemung.  The  rocks  of  the 
lower,  or  Portage  group,  appear  in  western  New 
York,  having  a  thickness  of  1000  feet  on  the 
Genesee,  and  1400  feet  on  Lake  Erie.  The  Che- 
mung rocks  extend  over  the  southern  counties 
of  the  State,  being  abovit  1500  feet  thick  near 
Cayuga  Lake.  Farther  south  in  Pennsylvania 
and  beyond,  they  become  3000  feet  thick.  Ripple 
marks,  mud  marks,  and  sun-cracked  mud  abound, 
indicating  shallow  seas,  and  lands  alternately 
under  and  above  water.  The  eastward  extension 
of  the  upper  Devonian  rocks  consists  of  sand- 
stones and  conglomerates,  and  were  formerly  con- 
sidered a  separate  epoch,  called  'CatskilL'  They 
are  now  thought  to  be  the  shore  deposits  of  the 
Portage  and  Chemung  strata. 

The  life  of  the  Devonian  was  abundant,  but 
chiefly  marine.  Sea-plants,  such  as  fucoids,  con- 
tinued up  from  the  Silurian,  and  land-plants 
appeared,  including  ferns,  lycopods,  conifers,  and 
equiseta>,  many  of  them  being  of  large  size. 
Some,  indeed,  are  so  well  preserved  that  the 
cellular  structure  of  the  wood  is  observable  in 
their  sections.  Among  the  animals  great  variety 
abounded.  Crinoids  of  the  blastoid  or  bud-like 
type,  also  the  plumose  ones;  brachiopods  were 
not  lacking,  especially  the  long-winged  species; 
there  were  also  the  early  forms  of  ammonites, 
trilobites,  and  insects.  An  important  development 
is  the  first  appearance  of  vertebrates — fishes,  which 
fairly  swarmed  in  the  Devonian  seas.  They  in- 
clude relics  of  sharks,  cestraciont,  and  hybodont ; 
of  ganoids,  whose  modern  representative  is  the 
gar-pike,  having  the  body  covered  with  shining 
plates  of  mail,  and  of  ]daeoderms,  having  the 
body  covered  with  bony  plates,  such  as  are  worn 
by  the  turtle-fishes  which  seem  to  have  linked  the 
ganoids  with  the  sluirks.  Among  the  genera 
were  Cephalaspis  (q.v.),  Pterichthys  (q.v.), 
Coccosteus  (q.v.),  Dinichthys  (q.v.).  The  latter, 
found  in  the  Ohio  Devonian,  was  at  least  18  feet 
long;  another,  Titanichthys,  probably  reached  30 
feet.     Botli  were  covered  with  heavy  plates. 

The  Devonian  rocks  are  of  vast  importance, 
economically,  for  they  contain  the  great  stores  of 
petroleum  and  natural  gas  obtained  in  Penn- 
sylvania, New  York,  West  Virginia,  and  other 
Appalachian  States.  The  Hamilton  beds  contain 
flagging  stones  of  superior  quality,  while  the 
Corniferous  yields  lime  and  cement  materials. 

In  Great  I?ritain  the  Devonian  system  include-; 
sandstones,  slates,  and  limestones  similar  in 
general  character  to  those  appearing  in  America. 
The  'Old  Red  Sandstone,'  a  fresh -water  phase 
of    the    Devonian    in    Scotland,    admirably    de- 
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scribed  by  Hugh  Miller,  is  the  British  equivalent 
of  the  Catskill  series.  A  large  area  of  Devonian 
rocks  is  found  in  northern  France,  Belgium,  and 
North  German}',  also  in  Russia,  China,  and 
Australia. 

Bibliography.  Dana,  Manual  of  Geology  (4th 
ed.,  New  York,  1896)  ;  Geikie,  Text-Book  of 
Oenlogi/  (London,  1803)  ;  Williams,  "The  De- 
vonian and  Carboniferous,"  Bulletin  80,  United 
tStafes    (reological    Snrvcif    (Washington,    1891). 

DEV'ONPORT  (before  1824  called  Plymouth 
Dock).  A  municipal  borough,  maritime  and 
fortified  town,  and  iiaval  arsenal  of  Devonshire, 
England,  situated  on  a  promontory  between 
Stonehousepool  and  the  Hanioaze  or  estuary  of 
the  Tamar,  two  miles  west-northwest  of  Ply- 
mouth (Map:  England,  B  6).  It  stands  on  high 
ground,  with  ramparts  defended  by  batteries. 
The  streets  are  regularly  laid  out  and  well  paved, 
and  there  are  a  number  of  handsome  public 
buildings.  The  town  w.as  incorporated  in  1837, 
although  its  existence  dates  from  the  establish- 
ment of  a  dockyard  there  in  1689  by  William 
III.  It  sends  two  members  to  Parliament.  The 
town  maintains  bath-houses,  a  fine  park,  a  tech- 
nical school,  and  a  public  library.  It  is  a  very 
important  military  and  naval  station,  being  the 
seat  of  the  military  and  naval  government  of 
'The  Three  Towns,'  that  is,  Devonport,  Stone- 
house,  and  Plymouth.  Its  dockyard  and  naval 
arsenal  are  among  the  most  important  establish- 
ments of  this  kind  in  the  United  Kingdom.  The 
dockyard,  together  with  the  Keyham  Steam  Yard 
farther  up  the  Hamoaze,  with  which  it  communi- 
cates by  a  tunnel,  covers  an  area  of  some  200 
acres.  There  are  also  barracks,  both  naval  and 
military,  and  a  large  military  hos))ital.  Mount 
Wise  is  a  fine  parade  ground,  and  contains  the 
residences  of  the  Lieutenant-Governor  and  the 
Port  Admiral.  Devonport  has  important  steam- 
ship comnmnications.  Population,  in  1891,  56,- 
000;    in   1901,  69.700. 

DEV'ONSHIKE  (AS.  Dcfena  sclr,  shire  of 
the  Defons).  A  maritime  county,  in  the  south- 
west peninsula  of  England,  between  the  Bristol 
and  English  channels  (Map:  England,  C  6).  Its 
area  is  2597  square  miles,  three-fourths  being 
in  pasture  or  arable.  The  north  coast,  60  miles 
long,  is  steep  and  rocky,  the  chief  indentation 
being  Bideford  Bay.  The  south  coast,  100  miles 
long,  is  also  lined  with  cliffs,  and  is  indented  by 
Tor  Bay  and  Plymouth  Sound.  The  general 
surface  is  hilly.  It  is  an  important  agricultural 
and  dairy  county,  and  has  considerable  mining, 
manufacturing,  and  fishing  industries.  The  chief 
towns  are  Exeter  (the  county  town),  Plvmouth, 
and  Barnst.aple.  Population,  in  1891,  631,800; 
in  1901,  660,400. 

DEVONSHTBE,  Spencer  Compton  Caven- 
nisii,  eighth  Duke  of  (1833—).  An  English 
statesman,  long  and  familiarly  known  as  the 
Marquis  of  Hartington.  He  is  the  eldest  son  of 
William,  the  seventh  Duke,  and  was  born  in  Lon- 
don, July  23,  1833.  He  graduated  at  Trinity 
College,  Cambridge,  1854;  was  attached  to  Earl 
Granville's  special  mission  to  Russia,  1856,  and 
entered  Parliament  as  a  Tjiberal,  1857.  In  1859 
he  moved  the  vote  of  want  of  confidence  that  re- 
sulted in  the  fall  of  the  Derby  Miuisirv.  He  be- 
came Lord  of  the  Admiralty  and  Under-Secretary 
of  War  in  1863,  and  was  Secretary  of  War  for  a 
brief  period  in  1860.     He  held  the  office  of  Post- 


master-General in  Mr.  Gladstone's  Cabinet,  1868- 
71,  resigning  in  the  latter  year  to  become  Chief 
Secretary  for  Ireland.  In  1875  he  succeeded  ^Ir. 
Gladstone  as  the  leader  of  the  opposition  in  Par- 
liament, and  on  the  downfall  of  the  Conservative 
Administration,  1880,  was  sent  for  bj-  the  Queen 
to  form  the  new  Cabinet;  this  task  being  declined 
both  by  him  and  by  Lord  Granville,  it  linally 
devolved  upon  jNlr.  Gladstone.  In  the  new  Cabi- 
net Lord  Hartington  was  first  Seci'etary  of  State 
for  India  and  then  Secretary  of  State  for  War 
(1883-85),  during  which  period  occurred  Lord 
Wolseley's  memorable  expedition  to  relieve 
General  Gordon  (q.v.)  at  Kliartnm.  Opposed  to 
Mr.  Gladstone's  Home  Rule  policy,  in  1880  he  be- 
came the  acknowledged  leader  of  the  Liberal 
L'nionists  (q.v.),  and  subsequently  gave  a  vigor- 
ous support  to  Lord  Salisbury's  Administration. 
He  became  eighth  Duke  of  Devonshire  in  1891, 
and  the  following  year  married  the  Dowager 
Duchess  of  Manchester,  widow  of  the  seventh 
Duke.  The  same  year  he  received  the  Order  of 
the  Garter.  In  1895  he  was  appointed  Lord  Presi- 
dent of  the  Council  in  the  Coalition  Cabinet,  and 
in  1900  first  president  of  the  new  Board  of  Educa 
tion.  He  was  chosen  president  of  the  Committee 
of  National  and  Imperial  Defense  recommended 
by  the  conunission  initiated  by  and  named  after 
him.  His  academic  honors  have  been  the  lord 
rectorship  of  Glasgow  University,  1877,  lord 
rectorship  of  Edinburgh  University,  1879-91,  the 
chancellorship  of  Cambridge  University,  1892, 
and  presidency  of  Owen's  College,  Manchester, 
1900. 

DEVONSHIRE  CLUB.  A  Liberal  club, 
founded  in  1875,  on  Saint  James  Street,  London. 

DEVONSHIRE  HOUSE.  The  London  resi- 
dence of  the  Duke  of  Devonshire,  in  Piccadilly, 
near  Berkeley  Square.  It  contains  fine  collec- 
tions of  portraits,  gems,  and  the  'Kemble  Plays,' 
including  the  first  editions  of  Shakespeare. 

DE  VRIENDT,  de  vreiit.  See  Floris,  Fran- 
cois. 

DEVRIENT.  de-vrytiN',  Gustav  Emil  ( 1803- 
72).  One  of  a  distinguished  German  family  of 
actors,  he  and  his  elder  brothers,  Karl  August 
(1797-1872)  and  Philipp  Eduard  (q.v.),  being 
nephews  of  Ludwig  Devrient  (q.v.).  Enul  Dev- 
rient,  as  he  is  kno\\n,  was  born  September  4, 
1803,  in  Dresden,  and  began  life  in  a  manu- 
facturing business,  but,  having  the  family  prefer- 
ence for  the  theatre,  made  his  debut  as  an  actor 
and  singer  in  Brunswick  in  1821.  In  1825,  in 
Leipzig,  whither  he  had  come  about  two  years 
before  from  15remen,  he  married  Dorothea  BlUiler, 
a  popular  actress.  After  plaving  also  in  ^lagde- 
burg  (1828)  and  Hamburg  (1829),  he.  in  1831, 
began  his  connection  with  the  Court  Theatre  of 
Dresden,  wliere  he  spent  most  of  the  remainder  of 
his  life.  He  died  August  7,  1872.  He  was  an 
artist  of  great  ability,  excelling  notably  in  the 
use  of  his  voice.  Among  his  greatest  roles  Avere 
Hamlet.    Posa,    Tasso,    and    Uriel    Acosta. 

DEVRIENT,  Ltidwig  (1784-1832).  A  cele- 
brated (Jerman  actor,  first  of  the  noted  theatrical 
family  of  this  name.  He  was  born  December  15, 
1784,  in  Berlin,  the  son  of  a  silk-merchant,  and 
had  begun  the  commercial  career  that  his  father 
])lanned  for  him,  when,  in  1804,  he  joiTied  a 
traveling  dramatic  comjiany.  He  made  his  debut 
in  Gera,  as  the'  messenger  in  the  Bride  of  .l/cs- 
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sina.  The  next  year  he  secured  an  engagement 
in  Dessau,  and  in  1809  he  went  to  Breshiu.  In 
1815,  having  made  the  acquaintance  of  Iflfland 
(q.v.).  he  appeared  for  the  first  time  on  the 
stage  in  Berlin,  as  Franz  :\Ioor  in  Schiller's 
Kauber.  He  won  distinction  also  in  the  roles 
of  Talbot,  Schewa.  Lorenz  Kindlein,  the  Moor  in 
Fiesco,  and  the  Shakespearean  parts  of  Shylock, 
J-ear,  Richard  111.,  and  :Mercutio.  His  acting 
was  characterized  by  great  originality  and  he  ex- 
celled alike  in  pathos  and  humor.  His  power 
was  due  more,  it  is  said,  to  his  natural  gifts  than 
to  study.  His  habits  of  life  were  dissipated,  and 
his  premature  death,  which  occurred  in  Berlin, 
December  30,  1832,  was  hastened  by  the  use  of 
.stimulants. 

DEVRIENT,  Otto  (1838-94).  A  German 
actor  and  dramatist,  son  of  Philipp  Eduard 
Devrient  (q.v.).  He  was  born  October  3,  1838, 
in  Berlin,  and  made  his  debut  on  the  stage  in 
Karlsruhe  in  1856.  He  had  engagements  in 
{?tuttgart,  Berlin,  and  Leipzig:  then  returned  to 
Karlsruhe  in  1863  and  remained  till  1873,  after 
which  he  was  manager  successively  of  theatres  in 
Weimar,  ]Mannheim,  and  Frankfort.  In  1879  he 
retired  to  Jena,  and  there  produced  his  Luther, 
a  plav  written  on  the  occasion  of  the  Luther 
jubilee  in  1883.  The  next  year  he  became 
director  of  the  Court  Theatre  in  Oldenburg, 
and  in  1889  was  called  to  a  similar  position 
in  Berlin,  from  which  he  retired  in  1890.  He 
died  June  23,  1894.  He  is  the  author  of  several 
dramas,  among  them  Zirci  Konige  (1867)  ;  Tihe- 
rixis  Gracchus  (1871)  ;  and  Was  icir  hieten 
{  1873)  ;  and  other  works,  including  Zirci  Shake- 
sjicare-yortrafic  (1869)  :  and  an  edition  of  letters 
of  Iffland  and"  Schroder  (1881). 

DEVRIENT,  Phit.ipp  Eduaed  (1801-77).  A 
(icrman  actor  and  dramatist,  brother  of  Karl 
August  and  Gustav  Emil  Devrient  ( q.v. ) .  He 
made  his  debut  as  an  opera  singer  in  Berlin  when 
eighteen  years  old,  but  after  1835  devoted  him- 
self to  tlie  drama,  and  was  manager  for  a  time 
of  the  Dresden  Theatre.  From  1852  to  1870  he 
<lirected  that  of  Karlsruhe.  He  wrote  a  number 
of  dramatic  pieces,  among  them  the  libretto  for 
the  opera  Hans  BeiUng  (1827),  and  the  plays 
Das  grauc  Miinnlein  (1833),  Die  Yerirruugen 
(1837).  and  Treue  Liehe  (1841)  :  and  also  sev- 
eral historical  and  critical  works  \ipon  the  drama, 
notably  his  Geschichte  der  deutschen  S>chauspiel- 
Jcunst'  {\S4S-1A). 

DE  VRIES,  devres,  David  Pieterszex.  A 
Dutch  colonist.  Nothing  is  known  of  his  early 
history  except  that  he  served  for  a  time  as  master 
artilleryman  in  the  Dutch  Army.  He  was  a 
member  of  an  association  or  company  which  was 
organized  in  1630  for  the  purpose  of  settling 
the  tract  of  land  in  the  present  State  of  Dela- 
ware bought  from  the  Dutch  West  India  Com- 
pany by  Samuel  Blommaert  and  Samuel  Godyn 
in  the  previous  year.  A  small  settlement  was 
made  early  in  1631,  on  Lewes  Creek,  just  within 
Cape  Henlopen,  and  the  surroimding  country 
M'as  christened  Swaanendael.  In  a  few  months, 
however,  the  colony  was  destroyed  by  the  Indians, 
and  De  Vries,  who  had  been  chosen  governor  or 
director,  found  on  his  arrival  (1632),  says  Ban- 
croft, "only  the  ruins  of  the  house  and  its 
palisades,  half  consumed  by  fire,  and  here  and 
there  the  bones  of  colonists."  He  left  a  portion 
of  his  party  there,  while  he  himself  spent  some 


time  in  Virginia ;  but  concluding  that  the  colony 
would  ne^■er  be  a  commercial  success,  he  carried 
the  colonists  back  to  Holland  in  1634.  He  visit- 
ed ^Manhattan  several  times  thereafter;  attempt- 
ed to  establishd  a  patroonship  on  Staten  Island, 
where  in  1640  his  settlement  was  destroyed  by 
the  Indians ;  and  for  some  time  lived  on  a  plan- 
tation, Vriessendael,  about  25  miles  north  of 
New  Amsterdam,  on  the  site  of  the  present  Tap- 
pan.  X.  Y.  He  published  a  volume  entitled  Korte 
historiaal  ende  Journaels  Aenteijckcninge  ran  ver- 
scheyden  Voyagien  in  der  vier  Teelen  des 
Wereldts  Konde  (1655)  (J,  Hhort  History  and 
Xotes  of  a  Journal  Kept  During  Sereral  Voyages 
in  the  Four  Quarters  of  the  World),  which  con- 
tains a  valuable  account  of  conditions  in  New 
Netlierland  during  the  administration  of  Van 
Twiller  and  Kieft.  The  parts  of  it.  relating  to 
America  have  been  translated  into  English,  and 
may  be  found  in  vols.  i.  and  iii..  second  series, 
of  the  Collections  of  the  Xew  York  Historical 
Society. 

DEW  (AS.  dean;  Ger.  Thau:  cf.  Skt.  dhar, 
dhav,  to  flow).  Dew  is  said  to  be  formed  when 
atmospheric  moisture  is  condensed  by  cold  into 
drops  of  water  upon  grass,  trees,  rocks,  roofs  of 
buildings,  or  other  solid  surfaces,  while  the 
adjacent  air  remains  clear.  The  moisture  which 
gathers  on  the  outside  of  a  vessel  containing 
cold  water  is  also  termed  dew.  A  thermometer 
placed  in  the  cold  water  within  this  vessel  so 
as  to  give  the  temperature  of  the  external  sur- 
face on  which  the  dew  is  deposited,  indicates 
the  so-called  temperature  of  the  dew-point,  or 
the  temperature  to  which  the  free  air  must 
be  cooled  in  order  to  begin  depositing  dew,  and 
this  combination  of  thermometer  and  vessel  is 
a  dew-point  apparatus,  ^lany  forms  of  such 
apparatus  have  been  devised  in  order  to  obtain 
the  highest  accuracy  in  the  determination  of  this 
important  meteorological  datum  and  are  de- 
scribed in  Abbe's  Meteorological  Apparatus  and 
Methods  (Washington.  1888).  The  apparatus 
usually  preferred  is  that  of  Regnault,  wliich. 
with  occasional  slight  modifications,  is  used  in 
all  fundamental  determinations  of  atmospheric 
moisture.  This  apparatus  consists  essentially  of 
a  very  sensitive  thermometer.  Avhose  bulb  dips 
into  a  thimble  of  polished  gold  or  silver,  while 
the  upper  end  of  the  graduated  stem  protrudes 
beyond  this  thimble.  If  the  thimble  is  filled  with 
etiier  and  a  current  of  air  blown  through  it  in 
order  to  evaporate  the  ether,  the  latter  soon  cools 
down  to  the  dew-point.  When  this  is  reached  a 
slight  deposit  of  dew  is  seen  on  the  outside  of  the 
polished  thimble.  At  this  moment  the  reading 
of  the  theiTiiometer  is  to  be  noted,  and  as  the 
temperature  of  the  ether  has  probably  already 
fallen  below  the  dew-point,  one  waits  a  mintite 
until  the  dew  on  the  polished  tube  evaporates 
and  disappears,  when  another  reading  of  the  ther- 
mometer is  made.  Tlie  mean  of  these  two  read- 
ings should  give  the  temperature  of  the  dew- 
point  to  within  a  tenth  of  a  degree. 

When  dew  is  thus  deposited  it  indicates  that 
the  air  from  which  the  moisture  comes  has  been 
cooled  to  what  is  known  as  the  point  of  satura- 
tion and  all  the  vapor  associated  with  the  air  can 
no  longer  remain  as  vapor.  This  cooling  process 
takes  place  naturally  every  clear  night,  so  that 
in  the  course  of  the  early  morning  not  only  are 
the  grass  and  other  exposed  objects  often  covered 
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with  dew,  but  the  quiet  hiycis  of  the  air  near  the 
ground  begin  to  condense  their  moisture  in  the 
shape  of  fog.  The  deposition  of  dew,  and  espe- 
cially the  formation  of  fog.  retards  the  cooling  of 
leaves  and  other  objects  near  the  ground  and 
delays  the  occurrence  of  freezing  temperatures 
and  frosts.  The  actual  quantity  of  dew  accunm- 
lating  on  the  leaves  and  dripping  to  the  ground, 
so  as  to  become  available  for  the  use  of  the  roots 
of  the  plants,  is  in  cloudless  regions,  such  as 
Arizona,  California,  Syria,  and  Arabia,  so  large 
as  to  be  an  important  matter  in  agriculture. 
Manj'  attempts  have  been  made  to  devise  appa- 
ratus for  measuring  the  absolute  quantity  of  dew 
per  unit  of  area  of  surface,  but  these  drosometers 
(q.v.)  almost  necessarily  employ  as  the  collect- 
ing surface  something  diflerent  from  the  natural 
leaves,  grass,  and  stones,  and  their  measurements 
are  at  best  not  absolutely,  but  only  relatively 
representative  of  the  natural  phenomenon. 

The  discovery  of  the  true  explanation  of  the 
formation  of  dew  is  commonly  ascribed  to  Dr.  W. 
C  Wells,  of  Charleston,  S.  C,  and  London,  Eng., 
who  published  his  Essai/  on  Deic  in  1814,  but 
is  equally  due  to  Musschenbroek,  Peclet,  Wil- 
son, and  others.  The  air  that  lies  near  the  sur- 
face of  the  ground  receives  its  moisture  to  a 
considerable'  extent  from  the  soil  beneath  it,  and 
therefore  only  a  small  part  of  the  dew  comes 
from  a  great  distance.  The  ground  is  perpetu- 
ally either  absorbing  or  giving  out  moisture,  and 
the  nearer  the  bedewed  surface  is  to  the  groimd 
the  more  of  this  fresh  moisture  it  will  contain, 
so  that  the  idea  that  dew  falls  from  above, 
whence  its  Spanish  name,  serena,  and  its  French 
name,  serein,  is  not  cbrrect,  as  was  sho\%Ti  by 
Musschenbroek  and  Wells,  and  very  recently  re- 
stated by  Stockbridge.  The  formation  of  dew 
and  fog  in  the  night  can  only  take  place  when 
(and  therefore  indicates  that)  the  sky  is  suffi- 
ciently cloudless  to  allow  of  almost  uninter- 
rupted radiation  of  heat.  Consequently  when 
any  object  is  covered  by  even  the  slightest  screen, 
no  dew  is  found  on  it. 

If  the  dew-point  is  below  the  temperature  of 
freezing,  then,  instead  of  dew,  we  have  a  forma- 
tion of  frost.  When  the  wind  is  blowing,  dew  is 
not  formed  in  diy  weather,  because  the  wind 
brings  a  supply  of  relatively  warm,  drs'  air  to 
the  cooling  surfaces  of  the  leaves  and  warms 
Inem  up,  by  conduction,  enough  to  prevent  them 
from  cooling  to  the  dew-point.  But  in  moist 
insular  climates  dew  may  form  for  a  while  be- 
fore fog  prevails. 

When  the  air  is  exceedingly  dry  the  process  of 
radiation  (counteracted,  as  it  always  is,  in  part 
by  the  conduction  and  convection  of  heat)  may 
not  be  sufficiently  intense  or  proceed  far  enough 
to  cool  ordinary  surfaces  down  to  the  dew-point: 
temperatures  will,  of  course,  steadily  fall  during 
the  night,  but  the  sun  may  rise  and  warm  up  the 
ground  before  dew  is  formed.  This  can  occur 
only  in  dry  air,  namely,  that  in  which  the  dew- 
point  is  very  low.  T'nder  the  most  favorable 
conditions  in  the  dry  climate  of  Arizona  the 
temperature  at  the  surface  may  thus  be  lowered 
in  the  course  of  a  night  by  as  nuu-h  as  twenty, 
thirty,  or  forty  degrees,  when  the  dcjiression  of 
the  dew-point  below  the  temperature  of  the  dry 
air  is  still  greater,  so  that  on  such  a  night  no 
dew  is  recorded. 

The  number  of  degrees  by  which  the  dew-point 
is  lower  than  the  temperature  of  the  air  is  known 
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as  the  complement  of  the  dew-point.  In  addi- 
tion to  the  dew-point  apparatus  there  are  other 
indirect  methods  of  determining  the  dew-point, 
which  are  less  exact,  but  frequently  more  con- 
venient. The  apparatus  most  commonly  used  in 
such  cases  is  the  so-called  dry  and  wet  bulb  ther- 
mometer, or  psj-chrometer,  which  will  be  found 
described  luider  Hygrometek. 

For  many  details  with  regard  to  dew  and  cog- 
nate phenomena  consult  the  works  of  Charles 
Tomlinson,  especially  The  Deicdrop  and  the  Mist 
(London,  1860),  and  his  historical  article  in  the 
Edinburgh  Aew  Philosophical  Journal,  vol.  xiii. 
(Edinburgh,  1861). 

DEW,  Thomas  Roderick  (1802-46).  An 
American  educator  and  writer.  He  was  born  in 
King  and  Queen  County,  Va.,  and  graduated  in 
1820  at  William  and  Mary  College,  where  he 
was  professor  of  history,  metaphysics,  and  polit- 
ical economy  from  1827  to  1836,  and  served  as 
president  from  1836  imtil  his  death.  In  1832  he 
published  a  review  of  the  celebrated  debate  of 
1831-32  over  slaverv  in  the  Virginia  Legislature, 
under  the  title  An  Essay  in  Favor  of  'Slavery, 
which  went  far  toward  putting  a  stop  to  a  move- 
ment, theu  assuming  considerable  proportions,  to 
proclaim  emancipation  in  Virginia.  His  most 
important  work  is  a  Digest  of  the  Laics,  Cus- 
toms, Manners,  and  Institutions  of  Ancient  and 
Modern  Xations   ( 1853 ) . 

DEWALQUE,  de-valk',  Gilles  Joseph  Gus- 
TAVE  (1820 — ).  A  Belgian  geologist,  born  at 
Stavelot.  He  became  curator  of  the  mineralog- 
ical  and  geological  cabinet  at  the  University  of 
Liege  in  1855,  and  professor  there  of  mineralogy, 
geologA',  and  paleontology-  in  1857.  In  1870  he 
was  elected  president  of  the  Belgian  Academy. 
In  addition  to  a  considerable  number  of  contribu- 
tions to  scientific  periodicals,  he  has  published  a 
Description  du  Lias  dans  le  Luxembourg  (1857)  ; 
an  Atlas  de  cnstallographie  (1860);  Prodrome 
d'une  description  geologique  de  la  Bclgique  (2d 
ed.  1874)  ;  and  other  works. 

DEWAR,  .Tames  (1842—).  A  British  chem- 
ist, born  at  Kincardine-on-Forth,  Scotland.  He 
was  educated  at  Edinburgh  University,  and  was 
assistant  there  to  Lord  Playfair  when  he  occupictl 
the  chair  of  chemistry.  Subsequently  he  became 
Jacksonian  professor  of  experimental  philosnj)liy 
at  Cambridge,  and  Fullerian  professor  of  chem- 
istry in  the  Royal  Institution.  In  1897  he  was 
elected  president  of  the  Chemical  Society,  and  in 
1902  of  the  British  Association.  His  scientific 
researches  include  studies  in  regard  to  the 
physiological  action  of  light  and  the  liquefaction 
of  gases,  and  in  particular  investigations  of  low 
temperatures.  By  means  of  the  evaporation  of 
liquid  hydrogen  under  a  reduced  atmospheric 
pressure  he  obtained  the  lowest  temperature  vet 
reached  —256°  C.  (—403°  F.).  With  Sir  Fred- 
erick Abel  (q.v.)  he  invented  cordite,  a  smoke- 
less gunpowder  used  by  the  British  Government. 

DEW'ART,  EnwARD  Hartley  (1828—).  A 
Canadian  clcrg^-man  and  author,  born  in  County 
Cavan.  Ireland.  He  was  educated  in  Toronto, 
Canada,  and  was  called  to  the  IMethodist  Episco- 
pal ministry  in  1851.  He  edited  (1869-94)  the 
Christian  Guardian,  the  chief  organ  of  his  Church 
in  Canada,  and  published,  besides  other  works. 
ftmigs  of  Life  and  Selections  from  the  Canadian 
Poets. 
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DEWBERRY  (from  dew  +  berry,  apparent- 
ly as  being  a  trailing  plant),  liubus  Canadensis 
or  Jhtbus  viUo6us.  A  representative  of  the  black- 
berry tribe,  familiarly  known  as  running  brier, 
and  recognized  as  a  common  weed  of  worn-out  or 
neglected  lields  and  ^\aste  places.  It  is  also 
known  as  the  running  blackberry-.  There  are  sev- 
eral species  of  Rubus  which  have  a  decumbent 
habit,  but  the  above  is  the  only  one  which  has 
given  a  cultural  product  of  merit.  The  cultiva- 
tion of  tins  form  of  blackberry  began  with  the 
discovery  and  introduction  of  the  Lucretia,  a 
lart;e-fruited  and  strong-growing  form  which  has 
given  good  returns  under  skillful  management. 
It  is  usuall}'  planted  3  X  0  feet  apart,  given  clean 
culture,  and  the  vines  tied  to  stakes  or  provided 
witii  a  rack  or  trellis.  It  propagates  readily  by 
layers.  Hybrids  between  the  blackberry  and 
dewberry  are  in  cultivation,  and  are  not  uncom- 
mon in  nature.     See  also  Rubus. 

DEWD'NEY,  Edgak  (1835—).  A  Canadian 
statesman.  He  was  born  in  Devonshire,  Eng- 
land, and  was  educated  as  a  civil  engineer.  In 
1859  he  went  to  British  Columbia,  became  a 
member  of  the  local  Parliament  in  1868,  and 
from  1872  to  1879  was  a  member  of  the  Dominion 
Parliament.  He  was  then  Indian  Commissioner 
until  1881,  when  he  became  Lieutenant-Governor 
of  the  Northwest  Territory.  In  1888  he  was  ap- 
j)ointed  ^Minister  of  Interior  and  ex-officio  Super- 
intendent of  Indian  All'airs  for  Canada,  and  in 
1892  became  Lieutenant-Governor  of  British  Co- 
lumbia. 

DE  WEES',  William  Potts  (1768-1841).  An 
American  physician,  well  known  as  a  specialist 
in  obstetrics.  From  1826  to  1834  he  was  profes- 
sor of  the  diseases  of  women  and  children  in  the 
University  of  Pennsylvania.  Among  his  publica- 
tions are:  i<ystem  of  Midiciferi/  (12th  ed.  1854)  ; 
Treatise  on  the  Physical  and  Medical  Treatment 
of  Children  (1825;  lOth  ed.  1854)  ;  Treatise  on 
the  Diseases  of  Females  (1826;  lOth  ed.  1854)  ; 
and  Practice  of  Medicine  (1830). 

D'EWES,  duz.  Sir  Simonds  (1602-50).  An 
industrious  English  chronicler  and  antiquarian. 
He  was  the  son  of  Paul  D'Ewes,  of  Milden.  Suf- 
folk, one  of  the  six  clerks  of  chancery,  and  was 
born  at  Coxden,  Dorsetshire,  on  December  18, 
1002.  His  preparatory  education  was  gained 
under  several  private  teachers.  Through  Henry 
Reynolds,  of  Saint  ^lary  Axe  Parish,  London, 
he  became  strongly  indoctrinated  with  the  Puri- 
tan theology,  and  to  John  Dickinson,  upper  mas- 
ter of  Bury  School,  he  owed  his  first  enthusiasm 
for  scholarly  research.  In  1618  he  entered  Saint 
John's  College,  Cambridge ;  but  two  years  later, 
before  taking  a  degree,  he  was  removed  by  his 
father  to  the  Inner  Temple,  where  he  was  called 
to  the  bar  in  1623.  He  abandoned  the  law  three 
years  later,  partly  in  consequence  of  his  mar- 
riage with  the  rich  heiress  of  Sir  William  Clop- 
ton,  of  Lutons  Hall.  Suffolk.  In  the  same  year 
he  was  knighted.  He  now  began  to  devote  liim- 
self  zealously  to  those  antiquarian  studies  which 
he  never  abandoned,  although  he  represented 
Sudbury  in  the  Long  Parliament  and  was  one 
of  the  members  expelled  at  Pride's  Purge  in  1648. 
He  wrote  and  collected  a  vast  niunber  of  manu- 
scripts, and  made  many  transcripts  from  mo- 
nastic and  other  records,  and  these  now  form  a 
part  of  the  Harleian  Collection  preserved  in 
the  British  Museum.     His  greatest  work  is  the 


Journal  of  All  the  Parliamenis  of  the  Reign  of 
Queen  Elizabetlt,  finished  in  1629,  but  first  edit- 
ed and  published  by  his  nephew,  Paul  Bower 
(London,  1082).  This  work  was  incorporated 
by  Cobbett  in  his  Parliumcntary  History.  Con- 
sult: Jessopp,  in  the  Dictionary  of  National  Bi- 
ography, xiv.  (London,  1888),  and  Halliwell- 
Phillipps's  edition  of  the  Autobiography  and  Cor- 
respondence of  8ir  Himonds  D'Eices  During  the 
Reign  of  James  I.  and  Charles  I.  (London,  1845). 

DE  WET,  de  vet',  Christiajv  (c.l853— ).  A 
distinguished  Boer  commander.  He  won  a  name 
for  gallantry  in  the  war  between  the  Transvaal 
and  the  British  in  1880-81,  and  became  famous 
for  his  skill  in  hunting.  During  the  latter  stages 
of  the  Boer  War  of  1899-1902  he  proved  a  formid- 
able adversary  to  the  British,  who  for  .a  time 
made  him  their  principal  objective.  Frequently 
he  would  a])pear  to  lie  completely  enmeshed  in  a 
girdle  of  block-houses,  wire  entanglements  and 
fences,  and  pursuing  columns;  but  as  often, 
through  the  exercise  of  a  clever  ruse,  completely 
evaded  his  pursuers  and  inllicted  damage  on  some 
British  convoy  or  outpost  in  the  most  unexpected 
direction.  On  February  0,  1902,  his  capture  be- 
tween Lindley  and  Kroonstad,  by  the  British  col- 
umns under  Lord  Kitchener,  .seemed  certain.  He 
was  driven  into  a  corner  from  which  escape  was 
rendered  difficult  by  strong  wire  fences  and  en- 
tanglements ;  but,  to  the  consternation  of  his  pur- 
suers, he  hurled  a  large  drove  of  cattle,  goaded 
almost  to  madness,  against  the  wire  obstacles, 
and  in  the  confusion  made  his  escape.  In  com- 
mon with  other  Boer  leaders,  he  made  submission 
to  Lord  Kitchener,  and  afterwards  served  on  a 
Boer  committee  to  raise  funds  in  Europe  and 
America  for  the  distressed  Boer  families.  Dur- 
ing the  war  he  never  wore  the  slightest  badge  of 
rank,  and  he  was  always  taciturn  to  a  degi'ee.  He 
had  the  complete  confidence  of  his  soldiers,  but,  in 
common  with  all  the  other  Boer  leaders,  suffered 
the  defeat  of  his  best  schemes  because  of  the  in- 
dividuality and  independence  of  the  burghers 
under  his  connnaud.  He  was  regarded  by  the 
British  Government  as  one  of  the  most  infiuen- 
tial  of  the  Boer  leaders,  and  great  satisfaction 
was  evinced  at  the  dignified  manner  of  his  ac- 
ceptance of  the  inevitable,  so  far  as  the  ultimate 
outcome  of  the  war  was  concerned. 

DE  WETTE,  de  wet'te,  or  vet'c,  Wilhelxi 
Martix  Leberecht  (1780-1849),  A  German 
theologian.  He  was  born  at  Llla,  near  Weimar, 
and  studied  at  the  L'niversity  of  Jena.  In  1807 
he  was  appointed  extraordinary  professor  of  phi- 
losophy at  Heidelberg,  in  1809  professor  of  the- 
ology", and  in  1810  was  called  to  Berlin.  Bv 
his  excellence  as  a  teacher,  as  also  by  his  writ- 
ings, De  Wette  soon  acquired  a  great  reputation. 
In  1819.  on  account  of  a  letter  which  he  wrote 
addressed  to  the  mother  of  the  assassin  of  Kotze- 
bue,  he  was  deprived  of  his  chair.  In  1822  he 
was  appointed  professor  of  theology  in  the  I'ni- 
versity  of  Basel,  where  his  prelections  and  ser- 
mons in  a  short  time  secui'ed  him  imiversal  es- 
teem and  applause.  In  1829  the  Grand  Council 
of  Basel  made  him  a  member  of  the  Council  of 
Education,  and  granted  him  the  freedom  of  the 
city.  In  1849  he  was  elected  rector  of  the  imi- 
versity,  but  died  the  same  year.  De  Wette  was 
a  man  of  comprehensive  learning  and  acute 
philosophic  discernment.  His  antipathy  to  the 
shackles  of  dogmatic  theologv  save  keenness  and 
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vigor  to  his  criticism.  Yet  he  formed  no  school 
and  followed  no  master,  so  that  it  is  difficult 
to  describe  his  position.  He  cannot  be  classed 
either  with  Taulus,  (Strauss,  or  Baur.  A  tem- 
perate but  very  decided  historical  rationalism, 
on  a  broad  basis  of  moral  reverence,  would  per- 
haps best  express  his  biblical  standpoint.  His 
])rineipal  works  are:  Beitriige  ~iir  Einlcitinig  in 
das  Alte  Testaiiicnt  (lSOii-07)  ;  Commentar  liber 
die  Psalmen  (1811);  Lvhrhitch  der  historisch- 
kfitischen  Ei)ileitii)ig  in  die  Bihel,  Alien  und 
Xeuen  Testaments  (1817-26),  English  trans,  of 
Old  Testament  part  by  Theodore  Parker  (1843)  ; 
Lehrbueh  der  Christlichen  Dogmatik  (1813- 
16)  ;  Christliche  Hiftenlehrc  (English  trans,  bv 
Samuel  Osgood,  1842)  ;  Theodor  (1828),  English 
trans,  by  James  Freeman  Clark  (1849);  Vor- 
lesungen  iiber  die  Religion,  ihr  TT'ese«,  und  ihre 
Erscheinungsformen  (1827):  Das  ^Vcsen  des 
christlichen  Glatibens  (1846);  Exegetisehes 
Handbuch  zum  yeuen  Testament  (1845-65). 
With  J.  C.  W.  Augusti  he  made  a  German 
translation  of  the  entire  Bible  (Heidelbercr. 
1809-11,  5  parts;  4th  ed.,  1858,  3  vols.).  Besides 
these,  De  Wette  published  a  critical  edition  of 
the  correspondence  of  Luther  (Berlin,  1825-28). 
For  his  life,  consult  A.  F.  J.  Wiegand  (Erfurt, 
1879). 

DEWEY,  Chester  (1784-1867).  An  Ameri- 
can scientist.  He  was  born  in  Sheffield,  Mass.; 
graduated  at  Williams  College  in  1806,  and  was 
professor  of  mathematics  and  natural  philosophy 
there  from  1810  to  1827.  From  1850  until  1860 
he  was  professor  of  chemistry  and  natural  phi- 
losophy in  the  University  of  Rochester.  Dr. 
Dewey  made  many  original  contributions  to  sci- 
ence. In  particular,  he  devoted  more  than  forty 
years  to  the  investigation  of  plants  of  the  genus 
Carex. 

DEWEY,  D.wis  Richard  (1858—).  An 
American  political  economist  and  statistician, 
born  at  Burlington,  Vt.,  and  educated  at  the 
I'niversity  of  Vermont  and  the  Johns  Hopkins 
University.  He  became  professor  of  economics 
and  statistics  at  the  ^Massachusetts  Institute  of 
TechnologA^  and  secretarv'  of  the  American  Statis- 
tical Association,  Boston,  ilass.  He  was  a  mem- 
ber of  the  commission  on  public  charitable  and 
reformatory  institutions  in  1897,  and  of  the  State 
board  on  the  question  of  the  unemployed.  Among 
his  works  are  Reports  publislied  on  behalf  of 
these  commissions,  and  Financial  History  of  the 
United  States  (1902).  His  %//«6!<s  on  Practical 
History  Since  1815  is  a  valuable  work  or  refer- 
ence. 

DEWEY,  George  (1837—).  An  American 
naval  officer,  l)nrn  in  IMontperter,  Vt.  He  gradu- 
ated at  the  United  States  Xaval  Academy  in 
1858,  and  began  active  service  on  the  ^lediter- 
ranean  station.  In  1862,  under  Farragut.  he 
was  present  at  the  passage  of  Forts  Jackson 
and  Saint  Philip  on  the  lower  Mississippi,  and 
in  1864-65  participated  in  the  attack  on  Fort 
Fisher.  He  became  lieutenant-commander  in 
1865.  cnnminnder  m  1872,  captain  in  1884,  and 
commodore  in  1806.  In  1898.  at  the  outbreak 
of  the  war  with  Spain,  he  was  appointed  to  the 
command  of  the  Asiatic  station,  and  on  ISIay  1 
entirely  destroyed  the  Spanish  fleet  in  ]\Ianila 
Bay,  without  the  loss  of  a  man  in  his  own  fleet. 
In  recognition  of  this  achievement  he  was  imme- 
diately   appointed    rear-admiral,    and    was   espe- 


cially honored  by  Congress.  He  aided  General 
.'Mcrritt  in  the  capture  of  the  city  of  Manila 
(August  13,  1898),  and  subsequently  was  a  mem- 
ber of  the  Schurman  Philippine  Conmiission. 
His  reception  in  the  United  States  on  his  return 
in  that  year  was  an  enthusiastic  ovation.  In 
1899  lie  was  made  admiral,  a  rank  previous- 
ly attained  by  Farragut  and  Porter  only. 
Admiral  Dewey  has  served  on  the  Lighthouse 
Board,  as  chief  of  the  Bureau  of  Equipment, 
and  as  president  of  the  Board  of  Inspection  and 
Survey.  In  the  months  preceding  the  Presi- 
dential campaign  of  1900  his  name  was  promi- 
nently before  the  country  for  a  time,  but  his 
candidacy,  from  a  political  standpoint,  was  not 
seriously  considered.  In  1901  Admiral  Dewey 
served  as  president  of  the  Schley  Court  of  In- 
quiry. ( See  Schley.  )  He  signed  the  unanimous 
report  delivered  by  the  court  to  the  Secretary  of 
the  Xavy  on  December  13,  but  further  submitted 
a  minority  report  in  which  he  dissented  from  cer- 
tain specifications  of  the  principal  document. 

DEWEY,  John  (1859—).  An  American 
psychologist  and  jiliilosopher,  born  in  Burling- 
ton, Vt.  He  graduated  in  1879  at  the  University 
of  Vermont,  in  1884  at  the  Johns  Hopkins  Uni- 
versity, and  was  appointed  professor  of  phi- 
losophy at  the  University  of  Chicago.  His  pub- 
lications include:  Outlines  of  a  Critical  Theory 
of  Ethics  (1891)  ;  The  Significance  of  the  Prob- 
lem of  Knowledge  (1897)  ;  My  Poedngogical  Creed 
(1897)  :  The  School  and  Society  (1900). 

DEWEY,  Melvil  (1851—).  An  American  li- 
brarian and  educator.  He  was  born  at  Adams 
Centre,  N.  Y.,  and  graduated  at  Amherst  College 
in  1874.  In  1876  he  published  his  Decimal 
Classification,  founded  the  Library  Journal,  the 
organ  of  American  librarians,  and  took  an  active 
part  in  founding  the  American  Library  Associa- 
tion, of  which  he  was  secretary  for  fifteen  years, 
and  twice  president.  At  this  period  he  also 
edited  the  Spelling-Reform  Bulletin,  the  Metric 
Bulletin,  and  similar  educational  publications. 
In  1883  he  became  librarian  of  Columlua  College, 
and  in  1884  he  established  in  connection  with  the 
library  a  school  of  library  economy — the  first 
of  the  kind  in  the  world.  This  was  transferred 
to  Albany  in  1890,  and  is  known  as  the  State 
Library  School.  He  was  chosen  in  1889  secretary 
and  treasurer  of  the  University  of  the  State  of 
New  York  and  director  of  the  New  York  State 
Library.  In  the  next  ten  years  he  became  known 
for  his  work  in  modernizing  the  State  library  and 
making  it  one  of  the  most  efficient  collections  in 
the  world,  and  for  organizing  the  State  .system  of 
traveling  libraries  and  pictwre  collections.  In 
1899  he  resigned  as  secretary  of  the  university. 
He  prepared  cataloguing  rules  that  are  widely 
used,  and  his  Decimal  Classification  (1885)  has 
passed  through  many  editions,  and  has  been 
adopted  net  only  in  most  American  libraries,  but 
also  to  a  considerable  extent  in  foreign  countries. 

DEWEY,  Orvili.e  (1794-1882).  An  Ameri- 
can Uiiilnrian  clersyman.  He  was  born  in  ^lassa- 
chuselts,  graduated  at  Williams  College,  and 
later  became  a  divinity  student  at  Andover.  He 
preached  in  Boston  for  two  years,  as  assistant 
to  Dr.  Channing,  forming  a  friendship  which  was 
only  l)roken  by  death.  In  1823  lip  IxM-ame  pastor 
of  the  Unitarian  Churcli  in  New  Bedford.  He 
went  to  New  York  in  1835,  and  while  pastor 
there  secured  the  erection  of  the  Church  of  the 
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Messiah.  About  lSi4  he  quitted  the  pulpit  and 
lectured  in  various  parts  ot  the  country.  Among 
his  works  are:  Letters  on  Revivals;  Discourses 
on  Human  Nature;  Discourses  on  Human  Life 
(18-11);  Discourses  on  the  Xature  of  Religion; 
and  The  Unitarian  Belief.  A  collected  edition  of 
his  works  appeared  in  NeAv  York  (1847).  Con- 
sult his  Autobio(jruithij  and  Letters,  edited  by  his 
daughter   (Boston,  1SS4). 

DEWING,  Thomas  Wilmer  (1851—).  An 
American  portrait  and  figure  painter,  born  in 
Boston.  May  4,  1851.  He  studied  in  Paris,  under 
Jules  Lefebvre,  from  1876  to  1879.  After  that  he 
moved  to  New  York.  His  picture  "The  Days" 
gained  the  Clarke  Prize  in  1887.  He  was  elected 
an  associate  of  the  Academy  in  1887,  and  a  na- 
tional academician  in  1888.'  Dewing's  work  has 
much  distinction  and  great  refinement  in  color. 
His  subjects,  besides  portraits,  are  of  a  purely 
fanciful  arrangement  of  landscape,  figure,  and 
1  ine. 

DE  WINTER,  dcvln'ter.  Jax  Willem  (1750- 
1812).  A  Dutch  admiral.  He  was  born  at 
Kampen,  and  entered  the  navy  at  the  age  of 
twelve.  He  fought  in  the  French  ranks  under 
Dumouriez  and  Pichegru,  rising  to  the  rank  of 
brigadier-general.  Upon  his  return  to  Holland 
in  1795  he  was  appointed  by  Xapoleon  com- 
mander of  the  Dutch  lleet,  consisting  of  fifteen 
ships  of  the  line  avA  twelve  frigates.  On  October 
11,  1797,  he  was  attacked  by  Admiral  Duncan 
and  defeated  in  the  hotly  contested  battle  of  the 
Texel,  his  own  ship,  the  Frijheid,  and  seven 
others  falling  into  the  hands  of  the  British.  Al- 
though captured  and  conveyed  as  a  prisoner  of 
war  to  England,  he  was  treated  there  with  dis- 
tinction, and,  upon  his  return  to  Holland,  was 
not  only  exonerated  from  blame,  but  commended 
for  his  gallantry  and  skill.  In  1798  he  became 
Ministei"  Plenipotentiaiy  to  France,  and  in  1802 
was  reappointed  to  the  command  of  the  Dutch 
fleet. 

DE  WITT,  devlt.  Cornelius  (1623-72).  A 
Dutch  naval  officer.  He  was  born  at  Dort,  and 
was  educated  at  Leyden.  As  an  officer  under 
Admiral  De  Ruyter  he  participated  in  the  burn- 
ing of  the  British  shipping  in  the  Medway 
(1667),  and  in  1672  took  a  conspicuous  part  in 
the  battle  of  Solebay  (Southwold).  In  this  year 
he  was  charged  by  Tichelaar  with  participation 
in  the  plot  to  murder  the  Prince  of  Orange,  and, 
after  being  tortured,  was  sentenced  to  banish- 
ment. As  he  was  leaving  his  prison  he  was  at- 
tacked by  the  burghers  of  The  Hague  and  mur- 
dered, with  his  brother,  Jan  De  Witt.  He  was 
not  only  an  able  officer,  but  a  man  of  broad  gen- 
eral culture. 

DE  WITT,  Jan  (1625-72).  A  celebrated 
statesman  of  Holland,  born  at  Dort,  September 
25,  1625.  He  was  the  son  of  Jacob  De  Witt, 
a  vehement  opponent  of  William  II.,  Prince  of 
Orange.  Yoimg-  De  Witt  was  carefully  edticated, 
and  soon  exhibited  remarkable  ability.  He  was 
one  of  the  deputies  sent  by  the  States  of  Holland 
in  1652  to  Zealand  for  the  purpose  of  dissuading 
that  province  from  adopting  the  cause  of  Orange. 
There  his  eloquence  secured  him  such  universal 
confidence  that  he  was  made  Orand  Pensionary 
of  Holland,  an  office  to  which  he  was  several 
times  reelected.  The  Orange  party,  supported 
by  the  populace  and  the  clergy,  was  ever  striving 
to  increase  the  power  of  the  yovmg  prince  (after- 


wards William  HI.),  who  was  then  a  mere  in- 
fant; the  republican,  or  oligarchic,  party,  com- 
jjosed  of  the  nobles  and  the  wealthier  burgesses, 
at  the  head  of  which  was  De  Witt,  sought,  on 
the  other  hand,  to  strip  the  House  of  Orange 
of  all  power,  and  to  abolish  entirely  the  office  of 
Stadtholder.  During  ^\'illiam's  minority  the  ad- 
vantage was  with  De  ^^■itt  and  the  republicans. 
In  1654,  on  the  conclusion  of  the  war  with  Eng- 
land, a  secret  article  was  inserted  in  the  treaty 
drawn  up  between  De  Witt  and  Cromwell,  in  vir- 
tue of  which  the  House  of  Orange  was  to  be  de- 
prived of  State  offices  for  all  time.  The  acces- 
sion of  Charles  II.  severed  the  friendly  relations 
of  England,  and  caused  De  ^^■itt  to  lean  toward 
France.  A  commercial  treaty  between  France 
and  Holland  was  followed,  in  1665,  by  another 
English-Dutch  war,  which  lasted  vmtil  the  Peace 
of  Breda,  in  1667.  The  result  was  that  the  power 
of  the  republican  party  in  Holland  seemed  firm- 
ly established,  for  in  the  same  year  a  perpetual 
edict  was  proclaimed  abolishing  forever  the  office 
of  Stadtholder.  But  in  reality,  however,  the 
power  of  De  Witt  was  diminished,  and  he  was 
soon  compelled  to  concede  a  larger  measure  of 
influence  to  the  House  of  Orange.  His  prospects 
became  still  more  clouded  when  the  designs  of 
Louis  XIV.  upon  the  Spanish  Netherlands  be- 
came manifest.  The  Orange  party  carried  their 
point  in  the  elevation  of  William  to  the  family 
dignity  of  Stadtholder.  On  the  invasion  of  the 
Netherlands  by  Louis  XIV.,  in  1672,  the  Prince 
of  Orange  was  appointed  commander  of  the 
Dutch  forces ;  and  when  the  first  campaign  proved 
unfortunate,  the  popvilar  clamor  against  De  Witt 
greatly  increased.  He  had  previously  resigned 
his  office  of  Grand  Pensionary,  and  now  his 
brother  Cornelius,  accused  of  conspiring  against 
the  life  of  the  Stadtholder,  was  imprisoned,  tor- 
tured, and  condemned  to  perpetual  banishment. 
De  Witt  went  to  see  him  on  his  release  from 
prison,  and  as  they  were  coming  out  they  W'ere 
attacked  by  an  infuriated  mob  and  wei'e  both 
murdered,  August  20,  1672.  The  States-General 
demanded  an  investigation  and  the  punishment 
of  the  murderers,  but  the  Stadtholder  did  not 
take  the  necessary  steps.  De  Witt  was  person- 
ally a  man  of  the  most  upright  character.  Con- 
sult: Portalis,  Jan  De  Witt  (English  trans.,  2 
vols.,  London,  1885)  ;  Geddes,  The  Administra- 
tion of  John  De  Witt  (London,  1879)  :  Motley, 
History  of  the  United  Netherlands  (4  vols..  New 
York,  1860-68). 

DE  WITT,  John  (1821  —  ).  An  American 
Reformed  Dutch  scholar.  He  was  born  at 
Albany.  X.  Y..  November  29,  1821;  graduated 
at  Rvitgers  College  in  1838,  and  at  New  Bruns- 
v.ick  Theological  Seminary  in  1842;  was  profes- 
sor of  Oriental  literature' ( 1863-84)  and  of  New 
Testament  exegesis  (1884-91)  in  the  latter  insti- 
tution. He  was  a  member  of  the  Old  Testament 
Company  of  the  American  Revision   Committee 

(1872-8.5),  and  author  of  The  P/-aise  Sotiys  of 
Israel:  A  Neiv  Rendering  of  the  Book  of  Psalms 

(1885). 

DE  WITT,  John  (1842—).  An  American 
Presbvterian  scholar.  He  was  born  at  Har- 
risburg.  Pa.,  October  10,  1842;  graduated  at 
Princeton  College  in  1861  and  at  Union  Theo- 
logical Seminary,  New  York  City,  in  1865.  He 
became  professor  of  Church  history  in  Lane  Theo- 
logical Seminary,  Cincinnati,  Ohio,  in  1882,  and 
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of  the  same  iu  Princetou  Theological  Seiniiiarv 
in  1892. 

DEWSBX7RY,  duz'ber-i.  A  Parliamentary 
and  mimicipal  borougli  and  manufacturing  to\vn 
in  the  West  Riding  of  Yorkshire,  England,  on 
the  Calder,  eight  miles  south-southwest  of  Leeds 
(Map:  England,  E  3).  Dewsbury  is  noted  for 
its  manufactures  of  worsted,  carjjets,  blankets, 
and  various  kinds  of  heavy  woolen  goods.  There 
are  colleries  and  iron-works  in  the  immediate 
neighborhood.  It  is  on  three  railway  lines  and 
connected  by  the  Calder  and  its  branches  with 
Hull  and  Liverpool.  Among  its  notable  build- 
ings are  the  town  hall,  chamber  of  commerce, 
infirmary,  and  grammar  school.  The.  town  re- 
ceived its  charter  of  incorporation  in  18G2.  It 
sends  one  member  to  Parliament.  The  town 
owns  its  water  and  gas  works,  operates  its 
electric-light  plant,  and  maintains  public  baths, 
cemeteries,  markets,  technical  schools,  and  a 
free  library.  A  modern  sewerage  system  has  been 
installed  in  connection  \\ith  a  sewage  farm. 
Population,  in  1901,  28,000.  At  DeAvsbury,  in 
627,  Paulinus  first  preached  Christianity  to  the 
Northumbrians. 

DEW-WOKM.  A  British  name  for  the  earth- 
worm.    See  Earthworm. 

DEXIP'PUS  (Lat.,  from  Gk.  At'f^--of).  A 
Greek  philosopher,  a  follower  of  the  Xeo-Plato- 
nist  lamblichus,  belonging  to  the  middle  of  the 
fourth  century  a.d.  He  wrote  commentaries  on 
Plato  and  Aristotle,  of  which  one,  in  explanation 
and  defense  of  the  Aristotelian  categories,  has 
appeared  in  both  Latin  and  Greek  texts.  The 
fo''mer,  under  the  title  Qiiwsfioniim  in  Categorias 
Ijibri  Tres,  was  edited  by  Fclicicn  (Paris,  1549)  ; 
the  latter  by  Spengel   (Munich,  1859). 

DEXIPPUS,  PrBLirs  Hkrexxius  (  ?-c.280 
A.D. ).  A  Greek  rhetorician,  historian,  and  sol- 
dier. He  was  born  at  Athens,  and  after  holding 
the  highest  offices  in  his  native  city,  commanded 
the  army  against  the  Goths  when  they  invaded 
Greece  and  captured  Athens  in  a.d.  262.  Photius 
describes  three  of  his  historical  works:  Til  /lera. 
^AXt^aydpov,  a  history  of  Macedonia  from  the  time 
of  Alexander  the  Great;  ^i  vro/xov  ia-ropiKop  (or  jpo- 
viKi]'i(jropla),a  chronological  history  from  the  earli- 
est times  down  to  the  accession  of  the  Emperor 
Claudius  II.,  a.d.  268 ;  and  IkvOikci,  an  account 
of  the  war  against  the  Scythians  or  Goths,  in 
which  Dexippus  himself  had  fought.  Though 
Photius  looks  upon  Dexippus  as  a  second  Thucy- 
dides,  the  extant  fragments  of  his  works,  which 
are  numerous,  show  that  he  had  most  of  the 
faults  of  the  later  Greek  rhetoricians.  For  these 
fragments,  consult :  Bekker  and  Xiebuhr,  Scrip- 
tores  Historice  Byzaniinm  (Bonn,  1829)  ;  and 
Miiller,  Frapmenta  Historicorum  Grcecorum 
(Paris,  1868-83).  A  public  statue  was  erected 
in  his  honor,  the  base  of  which  with  its  in- 
scription has  been  preserved. 

DEX'TER,  Henry  Martyn  (1821-90).  An 
American  clerg^mian  and  historian.  He  was 
born  in  Plympton,  Mass.;  graduated  at  Yale  in 
1840.  and  at  the  Andover  Theological  Seminary 
in  1844:  and  was  pastor  of  a  Congregational 
church  at  Manchester,  N.  H..  from  1844  to 
1819,  and  of  the  Berkeley  Street  Congregational 
Church  in  Boston  from'  1840  until  1867.  He 
edited  the  Confjrefiationalisl  from  1851  to  1866, 
the  Confjregational  Quarterly  from  1859  to  1866, 
and    in    1867    became   editor-in-chiof   of    the   lie- 


cordcr,  iu  which  the  Conyrcyationalist  had  been 
merged.  He  held  a  pastorate  at  Dorchester, 
Mass.,  from  1869  to  1871,  and  from  1877  to  1880 
delivered  annual  courses  of  lectures  on  Congre- 
gationalism at  the  Andover  Theological  Semi- 
nary. He  devoted  much  of  his  time  to  the  study 
of  the  history  of  the  Congregational  Church  and 
of  the  ecclesiastical  history  of  New  England,  and 
wrote  .several  valuable  works  on  these  subjects. 
Among  his  publications  are:  The  Voice  of  the 
Bible  and  the  Verdict  of  Reason  (1858)  ;  Congre- 
gationalism: What  it  is,  Whence  it  is,  How  it 
Works,  M'hy  it  is  Better  than  Any  Other  Form  of 
Church  (lovernment,  and  its  Consequent  Demands 
(1865),  which  passed  into  many  editions;  The 
Church  Polity  of  the  Pilgriins  the  Polity  of  the 
Xew  Testament  (1870)  ;  Roger  Williams  and  His 
Banishment  from  the  Massachusetts  Colony 
(1876)  ;  Tlie  l.'ongregationalism  of  the  Last  Three 
Hundred  Years,  ivith  a  Bihliographical  Appen- 
dix (of  7250  titles)  (1881) — his  most  valuable 
work;  A  Handbook  of  Congregationalism 
(1880)  ;  The  True  Story  of  John  Smyth,  the  Se- 
Baptist  (1881);  Common  Sense  as  to  Woman 
Suffrage  (1885);  and  Early  English  Exiles  in 
Amsterdam  (1890).  He  also  edited  Church's 
Eastern  Expeditions  and  Entertaining  Passages 
Relating  to  King  Philip's  War,  and  Mourt's  Re- 
lation; and  left  in  MSS.  A  Bibliography  of  the 
Church  Struggle  in  England  During  the  Six- 
teenth Century  and  the  Pre-History  o/  Plymouth 
Colony,  icith  the  English  and  Dutch  Life  of  the 
Plymouth  Men. 

DEXTER,  Samuel  (1761-1816).  An  Ameri- 
can jurist.  He  was  born  in  Boston,  graduated  at 
Harvard  in  1781,  and  was  admitted  to  the  bar  in 
1784.  He  was  a  member  of  the  State  Legislature, 
and  served  in  Congress  both  as  Representative 
and  Senator.  He  was  appointed  Secretary  of 
War  in  June,  1800,  and  from  December  of  tliis 
year  until  the  inauguration  of  Jefferson  was 
Secretary  of  the  Treasury.  He  published  a  Let- 
ter on  Freemasonry ;  Progress  of  Science,  a  poem 
(1780);   and  Speeches  and  Political  Papers. 

DEXTER,  Timothy  (1743-1806).  An  Ameri- 
can merchant,  born  at  Maiden,  Mass.  He  rose 
to  great  affluence,  but  is  memorable  chiefly  for 
his  eccentricities.  Assuming  the  title  of  Lord 
Timothy  Dexter,  he  built  extraordinaiy  houses 
at  Newburyport,  Mass.,  and  Chester,  N.  H.  The 
garden  of  the  former  he  adorned  with  about  forty 
colossal  wooden  statues  of  famous  men,  including 
himself.  He  also  maintained  a  poet-laureate, 
and  formed  a  collection  of  paintings  composed 
entirely  of  daubs.  He  was  the  author  of  A 
Pickle  for  the  Knoicing  Ones.  Having  been 
troubled  by  his  printers  in  regard  to  punctuation, 
lie  retaliated  by  writing  a  pamphlet  withovit  a 
comma  or  any  other  point,  but  displaying  at  the 
end  half  a  page  of  points  in  a  mass,  with  the 
invitation  to  his  readers  to  "pepper  the  dish  to 
suit  themselves."  He  also  rehearsed  his  own 
funeral  procession  in  the  most  elaborate  man- 
ner and  caned  his  wife  for  not  weeping  at  the 
sight  of  the  cort&ge. 

DEXTRIN  (from  Lat.  dexter,  right,  referring 
to  its  jiower  of  turning  to  the  right  the  plane  of 
polarized  light).  A  name  applied  to  several 
organic  substances  produced  by  the  action  of 
malt  extract,  saliva,  or  pancreatic  juice  upon 
starch  paste,  the  first  product  of  the  transforma- 
tion being  soluble  starch,  and  dextrin  being  pro- 
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dueed  bj'^  the  hjdrolysis  of  the  latter.  A  con- 
tinuation of  tiie  hydroljtic  action  results  in 
the  formation  of  sugars.  The  principal  dextrins 
are:  erythro-dextrin,  achroodextrin,  and  nialto- 
dextrin,  all  of  which  have  the  same  relative  com- 
position as  starch— (C'oHioOJn  ;  their  molecular 
weights,  however,  are  unknown.  Achroodextrin 
may  be  prepared  by  the  prolonged  action  of 
saliva  or  pancreatic  juice  on  starch  paste;  when 
the  solution  ceases  to  be  colored  by  the  addition 
of  iodine,  that  is  to  say,  when  all  the  starch 
has  been  transformed,  the  solution  is  concen- 
trated by  evaporation  and  precipitated  with 
alcohol.  The  substance  thus  obtained  is  com- 
pletely freed  from  maltose  by  warming  with 
mercuric  C3anide  and  caustic  soda  and  may  be 
further  purified  by  dissolving  in  water  and 
reprecipitating  with  alcohol. 

J3extrin  (British  gum  or  starch  gum)  is  often 
used  as  a  substitute  for  gum  arable  in  the 
processes  of  calico-printing,  and  for  stiffening 
different  goods;  it  is  also  applied  to  the  back  of 
postage  stamps.  Its  value  as  a  substitute  for 
gum  consists  in  its  being  more  flexible  and  less 
brittle,  when  dry,  than  that  substance.  For  com- 
mercial purposes  it  is  prepared  on  a  large  scale 
either  by  moistening  potato-starch  with  weak 
nitric  acid,  then  drying  and  heating  to  110°  C, 
or  by  simply  heating  the  starch  to  about  250°  C. 
Wlien  thus  prepared,  dextrin  contains  consider- 
able amounts  of  dextrose  and  unaltered  starch. 

DEY,  da  (Turk,  dai,  maternal  uncle).  A  title 
applied  colloquially  to  any  elder,  especially 
in  former  times  among  the  Janissaries;  conse- 
quently, when  the  commander  of  that  corps  was 
associated  with  the  Turkisli  pasha  in  the  govern- 
ment of  Algeria,  the  name  was  retained  for  him, 
and  then  transferred  to  any  pasha  or  regent. 
Early  in  the  eighteenth  century  the  Dey  of  Al- 
giers emancipated  himself  from  the  authority  of 
the  Sultan.  Tunis  and  Tripoli  were  also  some- 
times ruled  by  deys  in  place  of  the  bey.    See  Beg. 

DHABB.  dab,  or  DHOB,  dob.     See  Dabb. 

DHAK  TREE,  dak  or  diik.    See  Butea. 

DHAL,  diil.    See  Pigeon  Pea. 

DHAMMAPADA,  d'hum'ma-ptid'a  (Pali, 
foot-print  of  right ) .  The  name  of  a  division 
of  the  sacred  writings  of  the  Buddhists.  It  has 
been  translated  by  Max  IMiiller,  in  vol.  x.  of  the 
Sacred  Books  of  the  East. 

DHAR,  dtir.  The  capital  of  a  native  State  of 
the  same  name  in  Central  India,  situated  on 
the  road  between  Mhow  and  Baroda,  1908  feet 
above  the  sea  (Map:  India,  C  4).  It  is  sur- 
rounded by  walls  and  contains  two  large  mosques. 
Ruins  of  considerable  archseological  interest  tes- 
tify to  the  ancient  magnitude  of  the  city,  which 
is  said  to  have  had  formerlv  a  population  of 
100.000.     Population,   18,400.' 

DHARMASASTRA,  d'hiir'nia-shas'tra.  The 
name  given  to  the  metrical  law  books  of  Manu, 
Yajnavalkya,  and  others.  The  law  book  of 
IVIanu  is  relatively  recent,  b\it  its  date  cannot  be 
definitely  fixed.  It  is  translated  by  Burnell 
(London,  1884).  Yajnavalkya's  work  dates  from 
the  third  century  a.d.  A  collection  of  these  texts 
is  given  in  the  Dhnrrnnsastrasanpraha.  edited  by 
Pandit  Jibananda  Vidyasagara  (Calcutta,  1876). 

DHARMASUTRA,  d'hiir'ma-soo-tra.  A  divi- 
sion of  the  sutra  or  ritiial  literature  connected 
with  the  Vedas.     They  are  works  which  fix  the 


rules  of  life  in   relation  to  others,  and  are  the 
source  of  the  Dharmasastra. 

DHARWAR,  dilr'war.  The  capital  of  a  dis- 
trict of  the  same  name  in  Bombay,  India,  in 
latitude  15°  28'  X.  and  longitude  75°  4'  E.,  close 
to  the  frontier  of  ^Madras  ( Map :  India,  B  5 ) . 
It  has  a  strong  fort,  and  Government  and  native 
schools,  and  is  an  important  railway  centre.  It 
has  railway  connection  with  jNlarmagoa  in  the 
Portuguese  colony  of  Goa,  through  which  port 
it  carries  on  an  extensive  export  trade  in  cot- 
ton.    Population,  in  1891,32,841;  in  1901,  31,279. 

DHAWALAGIRI,  dii  'hwa-la-ge're  or 
DHWALAGIRI  or  DHAULAGIRI  (Hind- 
white  mountain).  One  of  the  highest  peaks  of 
the  Himalayas  (about  27,000  feet),  situated  in 
Nepal,  near  the  jiarallel  of  29°  X.  (Map:  India, 
D  3). 

DHEGIHA  (d'ha'ge-h-i)  INDIANS.  See  Si- 
OUAN  Stock. 

DHOLE,  dol.  A  name  in  parts  of  India  for 
the  local  wild  dog,  elsewhere  called  'btiansu.' 
See  Dog. 

DHOURRA,  door'ra.  See  Sorghum,  para- 
graph Xon-sacclutriiie. 

DHOW,  dou.  A  vessel  common  to  the  Arabian 
Sea  and  the  east  coast  of  Africa.  It  is  usually 
from  150  to  250  tons  burden  by  measurement, 
and  is  built  like  a  grab  (q.v. )  with  10  or  12 
ports.  The  rig  is  usually  lateen  with  a  single 
mast  and  sail,  and  the  latter  is  set  on  an  enor- 
mous yard  which  is  as  long  as  the  vessel.  The 
lialliards  of  tlie  yard  consist  of  a  pendant  and 
three-fold  purchase.  The  lower  block  of  the 
tackle  is  secured  to  the  weather  rail  and  the 
end  of  the  fall  is  also  made  fast  there:  the 
tackle  thus  becomes  the  backstay  for  supporting 
the  mast,  the  only  other  rigging  on  it  being 
three   shrouds  each   side. 

DHULIP  (d'hoolep')  or  DHULEEP  SINGH 
(1838-93).  An  Indian  maharajah,  son  of  the 
famous  Runjit  Singh,  ruler  of  the  Sikhs.  Upon 
the  death  of  his  brother  Charak  Singh,  Dhulip, 
although  still  in  his  minority,  succeeded  to  the 
throne,  but.  after  a  prolonged  but  ineiTectual 
warfare  against  the  English,  was  compelled  to 
conclude  a  treaty  of  peace  at  Lahore  (March 
9,  184G)  according  to  the  terms  of  which  he 
consented  to  renounce  the  throne  in  considera- 
tion of  an  annuity  of  £40,000.  He  was  subse- 
quently educated  in  England  and  became  a 
Christian,  although  his  mother,  Ranee  Chunda 
Kour,  who  also  resided  in  that  country  until 
her  death,  refused  to  renounce  her  creed.  An 
attempt  to  reestablish  his  authority  in  lS8(i 
proved  unsuccessful  and  resulted  in  the  loss  of 
his  pension.  After  a  desviltory  career  in  Rus- 
sia and  France,  he  was  pardoned  by  the  Queen 
and  his  pension  was  renewed. 

DHUN'CHEE  (EJiid.) .  Sesbania  aculeata.  A 
plant  of  the  natural  order  Leguminosse.  The 
dhunchee  is  an  annual  herbaceous  plant,  much 
cultivated  in  India  upon  account  of  its  fibre ;  it 
has  an  erect,  sparingly  branched  stem,  6  to  10 
feet  high.  It  is  a  plant  of  rapid  growth,  and 
succeeds  best  in  low  and  wet  soils.  Its  fibre  is 
coarser  than  hemp,  except  when  it  is  cut  at  a 
very  early  period  of  its  growth,  is  durable  in 
water,  but  contracts  considerably  when  wetted. 
It  is  steeped  and  prepared  very  much  like  Sunn 
(q.v.).     It  is  native  to  the  IMalabar  coast  and 
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is  also  grown  in  China.  It  is  .sown  at  the  rate 
of  30  pounds  of  seed  per  acre.  The  jield  varies 
within  wide  limits,  abovit  500  pounds  of  fibre  per 
acre  beinw  a   fair  average. 

DHYAL-BIRD,  dl'til-berd',  or  DAYAL  (na- 
tive of  E.  Ind. ).  An  Oriental  warbler  of  the 
genus   Copsychus,   of   wliich   several   species   are 


MALACCA   DHYAL-BIRD 

( Copsych  US  ni  vsicus). 

familiar  visitors  to  gardens  and  villages  through- 
out southeastern  Asia.  The  best  known  is 
Copsychus  saiilaris.  common  from  Ceylon  to 
China,  and  reminding  British  residents  of  their 
robin  redbreast  by  its  confiding  and  cheerful 
ways.  It  builds  a  rude  nest  in  a  hole  in  a  tree, 
and  during  the  breeding  time  is  comically  pug- 
nacious. It  has  a  pleasing  song,  and  all  the 
species  are  kept  as  cage-birds,  and  are  sus- 
ceptible of  learning  tricks.  The  dress  of  the 
male  is  black  and  white;  that  of  the  female 
brownish. 

DHYANI  BUDDHA,  d'hi-il'ne  bood'da  ( Skt., 
meditation-Buddha,  from  dhyCtni,  devoted  to 
meditation,  from  dhj/uiia  Pali  jhiina,  meditation, 
from  dliyu,  to  meditate  +  buddha,  enlightened, 
p.p.  of  biidh,  to  awake).  One  of  five  Buddhas, 
named  Vairocana,  Akshobhya,  Ratnasambhava, 
Amitabha  or  Amitayu,  and  Amoghasiddhi^,  witli 
their  female  counterparts,  called  Taras  or  Saktis. 
In  some  Buddhist  texts  their  number  is  raised  to 
six,  ten,  or  even  more.  They  are  distinguished 
from  the  Adi  Buddha  (q.v.).  or  primeval  Buddha, 
and  all  other  incarnate  Buddhas,  as  well  as  from 
the  potential  future  Buddhas  or  Bodhisattvas,  by 
being  eternal,  non-corporate,  and  produced  from 
meditation  alone.  In  Art  the  dhyani  Buddhas 
are  of  the  customary  Buddha  type,  but  are  dis- 
tinguished by  varieties  of  ornamentation  of  their 
lotus-seats,  and  also  by  the  positions  of  their 
hands,  and  sometimes  by  different  colors  of  paint. 
Their  sanctuaries,  which  have  the  shape  of  a  pile 
of  rice,  are  termed  Caityas,  instead  of  Viharas , 
and  l^tupas. 

DI'ABASE  ( from  Gk.  A-,  di-,  double  +  (^amc, 
hasis,  base,  a  going,  from  /3a!veiv,  baincin,  to  go ; 
influenced  in  form  by  Gk.  (hn^aat^,  diabasis,  pas- 
sage, from  Sid^  din.  through  -{-  fiaair^  basis,  a 
going,  base).  A  crj'stallinc,  igneous  rock  of 
Vol.  VI.- 3. 


which  the  essential  constituent  minerals  are 
lime-soda  feldspar  and  j^yioxene  (augite).  The 
texture  of  diabase,  while  generally  crystalline 
throughout,  dillers  from  that  of  granite  in  thai 
the  augite  incloses  the  feldspar,  owing  to  the 
later  period  of  augite  crystallization.  The  feld- 
spar of  diabase  is  usually  in  bladed  crystals, 
which  take  all  directions  in  the  augite  and  give 
the  rock  a  peculiar  interlocking  radial  texture, 
which  is  especially  noticeable  in  rocks  of  coarse 
grain.  If  the  grains  of  augite  be  large  in  com- 
parison with  the  size  of  the  feldspar  blades,  the 
eti'ect  produced  is  a  noteworthy  mottling  which 
is  described  as  'lustre  mottling.'  The  average 
chemical  composition  of  diabase  varies  but  little 
from  that  of  gabbro  (q.v.),  the  difference  of  the 
two  rocks  being  chiefly  of  structural  nature.  The 
closest  affinities  exist  both  chemically,  mineral- 
ogically,  and  texturally  between  diabases  and 
basalts  ( q.v. ) ,  and,  indeed,  most  American  petrog- 
raphers  recognize  no  important  difference  be- 
tween them ;  the  rocks  of  greater  geologic  age, 
which  consequently  show  greater  decomposition, 
being,  however,  more  generally  described  under 
the  term  diabase  and  the  more  recent  occur- 
rences as  basalt.  Olivine,  if  present  in  a  diabase, 
makes  the  rock  an  olivine  diabase.  Diabase  is 
quite  subject  to  alteration,  the  augite  being  re- 
placed by  hornblende  and  the  olivine  (if  pres- 
end)  by  serpentine.  Both  of  the  newly  devel- 
oped minerals  being  green,  the  rock  assumes  l)y 
this  alteration  a  greener  color.  Important  occur- 
rences of  diabase  are:  those  of  the  copper-bear- 
ing Keweenawan  series  of  Lake  Superior;  the 
Palisades  of  the  lower  Hudson  River,  and  the 
Hanging  Hills  of  Meriden,  Conn.,  of  Jura-Trias- 
sic  Age;  and  those  of  the  Deccan.  plateau  of 
southern  India.   See  Greenstone;  Basalt;  Trap. 

DIABETES,  di'a-be'tez  (Neo-Lat.,  from  Gk. 
dia^rirtjq,  diabetes,  siphon,  from  6iaj3atveiv,  dia- 
bainein,  to  stride,  go  through,  from  dia,  dia, 
through  +  (iatveiv,  ,bainei)},  to  go).  A  disease 
of  which  the  principal  sJ^nptom  is  an  abundant 
flow  of  saccharine  urine.  Diabetes  is  of  two 
kinds:  (1)  Diabetes  insipidus  is  a  mere  symp- 
tom of  a  functional  condition  now  generally 
termed  polyuria,  or  an  increased  flow  of  normal 
urine,  excessive  thirst  accompanying  it;  it  is 
infrequent  and  not  dangerous.  (2)  Diabetes 
mellittis  (Lat.  mel,  honey)  is  a  grave  disease 
in  which  the  liver  does  not  perform  its  proper 
work  in  transforming  starches  and  sugars  during 
assimilation,  and  large  quantities  of  liver-sugar 
(resembling  grape-sugar)  appear  in  the  urine. 
Inosit  (q.v.),  or  'muscle-sugar,'  also  appears  in 
some  cases  in  the  urine.  The  cause  of  the  dis- 
ease is  obscure,  the  pathology  is  uncertain,  and 
the  treatment  is  unsatisfactory.  Patients  suf- 
fering from  diabetes,  besides  urinating  very  fre- 
quently and  in  large  quantities,  experience  dis- 
tressing thirst,  with  dryness  of  mouth  and  lips; 
loss  of  appetite,  muscular  weakness,  emaciation, 
occasional  ulcers,  altered  sight,  and  mental 
changes,  generally  consisting  of  confusion  of 
ideas,  indecision,  and  melancholia.  In  treating 
diabetic  patients,  a  diet  is  prescribed  of  gluten 
bread,  skim  milk,  cheese,  eggs,  meats,  fresh  fish, 
green  vegetables,  tomatoes,  and  sour  pickles. 
Sugars,  starches,  and  indigestibles  should  be 
absolutely  avoided.  Bread  made  of  gluten  flour 
is  very  unpalatable,  and,  practically,  the  strict 
diet  is  rarely  observed  by  the  patient.     Several 
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drugs  are  used,  Avith  varying  success,  including 
bromides  and  salicylates,  opium,  and  digestants. 
Recovery  is  very  rare.  Temporaiy  glycosuria, 
or  sugar  in  the  urine  occurs  in  some  people 
after  the  use  of  chloral  or  the  administration 
of  an  anaesthetic.  Some  always  have  a  little 
sugar  in  the  urine  without  having  any  other 
symptom  of  diabetes,  especially  gouty  or  A^ery 
fat  people.  Diabetes  is  not,  as  is  popularly  sup- 
posed, a  disease  of  the  kidneys. 

There  are  no  pathological  changes  which  are 
recognized  as  characteristic  of  this  disease.  In 
some  cases  lesions  of  the  medulla  oblongata  have 
been  described,  but  the  i-ecently  advanced  theory 
of  a  distinct  'diabetic  centre'  in  the  medulla 
seems  as  yet  to  lack  sufficient  confirmation. 
Probably  the  most  constant  lesions  are  those 
found  in  the  pancreas  as  noted  by  Lancereaux. 
The  most  common  change  is  a  simple  atrophy  of 
the  pancreatic  tissue,  with  or  without  an  in- 
crease in  the  interstitial  connective  tissue.  Dr. 
\V.  T.  Bull,  of  New  York,  has  reported  a  case 
in  which  diabetes  followed  removal  of  the  pan- 
creas, and  the  results  of  experimental  extirpation 
of  the  organ  lend  weight  to  its  possible  impor- 
tance as  the  causative  factor  in  diabetes.  It 
must,  however,  be  borne  in  mind  that  lesions 
similar  to  those  described  may  be  found  in 
patients  who  have  given  no  symptoms  of  diabetes. 
See  Diet. 

DI'ABET'IC  SUGAR.  A  substance  found  in 
the  blood  and  secretions  of  the  higher  animals, 
especially  when  afflicted  with  the  disease  called 
diabetes  (q.v.).  It  is  largely  liver-sugar,  closely 
resembling  glucose;  partly  inosit.  See  Glucose; 
IxosiT. 

DIABLE  BOITEUX,  de'a'br  bwa'te',  Le 
(Fr.,  the  lame  devil).  A  famous  satirical  romance 
in  dialogue  form,  by  Le  Sage  (1707).  It  deals 
with  the  wonders  wrought  by  a  spirit,  Asmodeus, 
whom  Don  Cleofas  has  accidentally  released  from 
imprisonment  in  a  glass  jar,  and  is  chiefly  de- 
rived from  El  diahlo  cojuelo,  a  Spanish  work  by  de 
Guevara  (1641).  The  satire  furnished  the  basis 
for  Foote's  comedy  The  Devil  Upon  Two  Sticks. 

DIABLERETS,  de'a'bl'-nV  (Fr.,  little  devils) . 
A  group  of  peaks  in  the  western  Bernese  Alps, 
Switzerland,  situated  about  15  miles  southeast  of 
Lake  Geneva,  in  the  bend  of  the  Rhone,  in  lati- 
tude 46°  20'  N.  (Map:  Switzerland,  B  2).  They 
range  from  900  to  over  10,500  feet  high,  and  are 
covered  with  glaciers  on  the  north  and  east 
slopes.  Owing  to  their  strata  of  limestone,  sand- 
stone, and  g>'psum,  the  Diablerets  are  gradually 
being  undermined,  and  their  mountain  masses 
fall  from  time  to  time  with  destructive  effect. 

DIACHYLON,  di-akl-lon  (Gk.  6id;(vM, 
diachylos,  very  juicy,  from  Sia,  dia,  through  -+- 
Xv^og,  chyles,  juice.  A  deceptive  etymology,  as 
may  be  seen  from  the  composition  of  the  plaster) . 
The  cominon  healing  or  adhesive  plaster,  made 
by  combining  litliarge,  or  the  red  oxide  of  lead, 
with  olive  oil,  so  as  to  form  a  kind  of  soap. 
Diachylon  ointment  contains  500  parts  of  dia- 
chylon plaster,  400  parts  of  olive  oil,  and  10 
parts  of  oil  of  lavender-flowers. 

DIACRITICAL  MARK  or  SIGN,  or  DIA- 
CRITIC (Gk.  (haKpiTiKOQ,  diakritikos.  distinc- 
tive, from  SiaKfjiviiv,  diak^-inein.  to  distinguish, 
from  did,  dia,  through  -f-  Kpivetv,  krinein,  to 
judge).  A  mark  or  sign  used  to  distinguish  dif- 
ferent  sounds   or   values   of   the   same   letter   or 


character,  such  as  those  used  in  indicating  the 
pronunciation  or  accent  in  this  Encyclopaedia. 
Such  marks  or  signs  may  arise,  (a)  as  a  degra- 
dation or  gradual  corruption  of  some  combina- 
tion of  previously  used  characters  as  in  the  case 
of  the  German  umlauted  vowels,  a,  '6,  ii;  or  (b) 
they  may  be  deliberately  invented  or  chosen  for 
some  special  purpose,  as  in  most  of  the  systems 
used  for  phonetic  respelling  in  works  of  refer- 
ence or  in  philological   works. 

Some  of  those  in  the  first  class  were  developed 
by  writing  one  letter  above,  as  a  means  of  saving 
time  or  sj^ace,  especially  at  the  end  of  a  line,  when 
books  were  made  by  copying  by  liand.  Thus  the 
German  ii,  o,  ii  were  originally  a,  6,  u,  and  tlie 
superior  letters  were,  for  convenience  sake,  re^- 
duced  to  two  dots.  So  the  Swedish  a  or  A 
was  originally  ao  or  Ao,  written  with  the  o 
over  the  a  or  A,  this  o  being  finall}'  changed  into 
a  simple  circle.  The  cedilla  (literally,  little  zed 
or  z),  on  the  other  hand,  is  a  degradation  of  a 
variant  form  (^  or  \)  of  the  letter  z,  which  was 
formerly  written  after  the  letter  c  to  show  that 
it  Avas  to  be  pronovmced  like  s,  when  without 
the  cedilla  it  would  have  had  the  sound  of  k. 
It  is  now  chiefly  used  in  French  and  Portuguese 
words.  The  number  of  these  diacritical  marks 
resulting  from  degraded  forms  now  or  formerly 
employed  in  the  various  civilized  languages  is 
veiy  large;  but  most  of  those  now  in  use  have 
either  lost  their  primitive  meaning  or  are  of 
forgotten  origin.  To  the  class  of  arbitrarily  in- 
vented or  chosen  diacritical  marks  belong  most 
of  those  now  in  use  in  the  alphabets  of  the  civil- 
ized nations  or"  races,  such  as  those  used  in  pho- 
netic respelling  and  those  used  in  the  ordinary 
alphabets  of  many  European  nations  whose 
alphabets  have  become  fixed  during  comparative- 
ly recent  times,  as  in  the  various  Slavic  alpha- 
bets, the  Hungarian  alphabet,  etc.  The  points 
used  in  the  Hebrew  and  Arabic  alphabets,  as 
well  as  those  used  in  Avestan,  are  arbitrary  in- 
ventions used  to  indicate  the  vowels  or  modifica- 
tions of  the  consonantal  sounds  of  the  original 
characters. 

The  diacritical  marks  which  occur  in  the  print- 
ing of  common  English  Avords  are  the  dia>resis 
[..],  the  hyphen  [-],  the  cedilla  [g],  the  acute 
accent  ['],  the  graA'e  accent  [>],  and  the  tilde  [--]. 
By  some  authors  the  letter  h  AA'hen  Avritten  after 
c  or  s  or  t  is  treated  as  a  simple  diacritic,  al- 
though it  is  not  properly  a  diacritical  mark.  The 
diaeresis  is  .a  sun'ival  of  the  Greek  use  of  two 
dots  over  c  or  v  to  show  that  they  did  not  form 
a  diphthong  Avith  the  preceding  A'owel.  It  is  used 
in  the  same  Avay  in  English.  The  tilde  is  used 
in  English  only  over  foreign-deriA'ed  Avords,  as 
in  tlie  Avord  caiion.  It  is  a  degradation  or  cor- 
ruption of  the  letter  n,  Avhich  Avas  formerly  in- 
dicated in  many  words  by  making  the  sign  ~, 
or  even  a  straight  mark  [  -  ]  over  the  preceding 
letter,  as  ano  =  anno.  When  final  -ed  is  to  be 
pronounced  contrary  to  the  iisiial  rule,  the  fact 
is  usually  indicated  by  using  the  grave  or  acute 
accent,  thus  reached,  and  in  the  same  Avay  the 
fact  that  a  final  e  is  to  be  pronounced  is  often 
indicated;  thiis,  Bronte.  The  hyphen  sometimes 
serA'cs  the  purpose  of  the  diaeresis,  as  in  re-entry. 
Some  of  the  characters  iised  in  phonetic  respell- 
ing haA'e  by  long  usage  become  more  or  less  fixed 
in  significance ;  thus  the  signs  —  and  ^z  are  practi- 
callA"  alwaA's  used  to  denote  long  and  short  sounds 
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respectively;  and  the  sign  /v  also  usually  denotes 
a  long  sound,  as  it  did  in  Greek.  In  many  mod- 
ern English  scientific  works  the  acute  accent  ['] 
is  used  to  denote  a  short  accented  vowel,  and 
the  grave  accent  [^]is  used  to  denote  a  long  ac- 
cented vowel.  So  the  scheme  of  diacritical  marks 
used  in  this  EncyclopiDedia  is  in  very  general  iise 
to  indicate  the  sounds  here  denoted  bv  them, 
being  essentially  the  same  as  those  employed  in 
Webster's  International  Dictionary,  and  in  vari- 
ous other  preceding  or  abridged  editions  of  the 
same  work,  and  in  the  niajoritj'  of  the  school 
books  of  the  country.  The  system  of  the  Century 
Dictionary  is  in  many  respects  quite  different ;  and 
that  of  the  great  English  dictionary  edited  hy 
Dr.  Murray  (A  New  English  Dictionary  on  His- 
torical rrincijiles)  is  still  different,  and  ex- 
tremely complex.  The  system  used  by  the  Stand- 
ard Dictionary  contains  fewer  diacritical  marks, 
the  differentiation  being  obtained  by  the  use  of 
the  alphabet  arbitrarily  devised  and  selected  for 
use  by  the  American  Philological  Association. 
See  the  articles  Phonetics;  Pronunciation, 
etc.,  and  for  the  various  diacritical  marks  em- 
ployed in  any  language,  consult  a  grammar  of 
that  language. 

DIADEM  (Lat.  diadem  a,  Gk.  didSijfia,  dia- 
dema..  fillet,  from  diacle'iv,  diadein,  to  bind 
round,  from  did,  dia,  through  +  6elv,  dein,  to 
bind ) .  The  name  given  to  the  fillet  of  silk,  wool- 
en, or  linen  which  served  as  the  distinguishing 
ornament  of  kings.  It  was  generally  narrow, 
being  only  a  little  broader  on  the  forehead.  The 
diadem  of  Bacchus,  as  it  appears  in  ancient  sculp- 
ture, was  a  plaited  band  going  round  the  fore- 
head and  temples,  and  tied  behind,  with  the  ends 
hanging  down.  Among  the  Persians  the  diadem 
was  bound  round  the  tiara  or  turban,  and  was 
of  a  blue  color,  worked  with  white.  The  early 
Roman  emperors  refrained  from  using  this  orna- 
ment, in  order  not  to  call  up  recollections  of 
the  hated  kingly  office.  Diocletian  was  the  first 
to  introduce  it  again. 

DIADEM  SPIDER  (so  called  from  the  mark- 
ing). The  common  cross-spider  (Argiojie  dia- 
dema )  common  everywhere  in  European  gardens. 
See  Spider. 

DI'ADU'MENOS  (Gk.  SiaSovfievog,  diadoii- 
menos,  binding  round,  from  SiaSelv,  diadein,  to 
bind  round).  A  celebrated  statue  by  Polyclitus, 
representing  a  youthful  athlete  binding  the  fillet 
about  his  head.  It  is  supposed  to  be  a  pendant 
to  the  "Doryphorus."  The  best  reproduction  ex- 
tant, now  in  the  British  Museum,  is  of  Roman 
origin   and   was   foimd  near  Vaison,   France. 

DI.ffiRESIS,  dl-er'e-sis.  See  Diacritical 
Marks. 

DIAFOIRTJS,  de'a'fwa'rus'.  A  ridiculous 
quack  in  ^loliere's  I,e  malade  imafii)iairc,  whose 
son  Thomas  is  a  suitor  of  Argan's  daughter, 
Angolique. 

DI'AGEOT'ROPISM  (Gk.  Jm,  dia,  through 
+  7^,  H'^r  earth  +  rpoTros,  fropos,  a  turning) .  That 
forn\  of  geotropism,  i.e.  sensitiveness  to  gravity, 
wherein  the  bending  organ  comes  to  grow  in  a 
direction  at  right  angles  to  the  direction  of 
gravity.  Rhizomes  and  runners  of  many  plants 
possess  this  property.     See  Geotropism. 

DI'AGNO'SIS  (Gk.  didyvuatg,  diagnosis, 
discrimination,  from  6myiyv6(JKE/v,  diagignoskein, 
to  discriminate,   from  did.  din,  through  +  ■yiyv6- 


cKEiv,  gignoskein,  to  know).  The  determination 
of  the  uatui-e  of  a  disease  as  well  as  of  the  con- 
dition of  the  organ  or  tissues  affected.  This  is  the 
most  important  and  difficult  element  in  the  prac- 
tice of  medicine.  The  methods  of  diagnosis  are 
based  on  a  study  of  symptoms,  such  as  chill, 
fever,  pallor,  delirium;  and  physical  signs,  such 
as  are  appreciated  by  examination  of  the  throat, 
chest,  abdomen,  eyes,  urine,  etc.,  with  the  aid 
of  the  thermometer,  stethoscope,  microscope,  oph- 
thalmoscope, electric  batterj',  etc.  To  learn  to 
make  a  diagnosis,  the  pui)il  must  study  disease 
at  the  bedside,  and  diseased  and  normal  tissues, 
lluids,  and  organs,  in  the  autopsy  room  and  the 
laboratory,  following  the  course  of  symptoms 
and  signs  from  the  invasion  of  disease  to  recov- 
ery or  death. 

DI'AGOM'ETER  (Gk.  tkdyecv,  diagein,  to 
lead  through,  from  (hd,  dia,  through  +  dyeiv, 
agein,  to  lead  +  fiETpov,  metron,  measure). 
A  modified  form  of  electroscope,  invented  by 
Rousseau,  in  which  a  dry  pile  is  emi^loyed  to 
measure  the  amount  of  electricity  transmitted  by 
different  bodies,  and  thus  determine  their  con- 
ducting power.  The  practical  application  of  the 
instrument  was  to  determine  the  purity  of  cer- 
tain substances,  such  as  olive  oil,  whose  con- 
ductivity varies  with  an  admixture  of  other  oils 
or  substances.  The  instrument  consists  of  two 
small  metallic  plates,  one  of  which  is  fixed  while 
the  otlier  is  fastened  to  the  extremity  of  a  mag- 
netic needle.  ^Yhen  at  rest  the  two  plates  are  in 
contact,  but  under  the  influence  of  a  charge  of 
electricity  they  tend  to  separate  and  the  time 
required  for  them  to  reach  a  maximum  position 
depends  on  the  conductivity  of  the  substance 
through  which  the  current  passes. 

DIAG'ONAL  (Lat.  diagonalis,  from  Gk.  Sia- 
-jtjviog,  diagOnios,  diagonal,  from  did,  dia,  through 
-|-  juvia,  gonia,  angle).  In  plane  geometry,  a 
straight  line  joining  any  two  non-adjacent  ver- 
tices of  a  rectilinear  figure.  A  line  between  two 
adjacent  vertices  would  coincide  with  a  line  of 
the  figure,  hence  a  triangle  has  no  diagonal. 
An  ordinary  four-sided  figure,  a  quadrilateral, 
has  two  diagonals ;  a  pentagon,  five ;  a  hexagon, 
nine,  and  so  on.  The  general  expression  for  the 
number  of  diagonals  in  such  figures  of  n   sides 

is  '"'"'         ' ,   where   n    represents   the   nimiber   of 

sides.     Thus  the  number  of  diagonals  in  a  dodeca- 

.   12(12—3) 
gon   ( q.v. ) ,  a  polygon  of  twelve  sides,  is ^^ 

:=  54.  If  the  polygons  are  general,  that  is, 
composed  of  lines  of  indefinite  extent  inter- 
secting in  the  maximum  number  of  points,  the 
number    of    diagonals    is    given   by    tne    formula 

"  •  whprp  n  is  the  number  of  sides:  e.g. 

8(n  — 4)! 

in  a  general  dodecagon  the  number  of  diagonals  is 
12  ! 

-S(i2^:4r!  =  i^^'^- 

A  diagonal  of  a  solid  bounded  by  limited 
planes  is  a  line  joining  any  two  vertices  so 
situated  that  the  line  does  not  lie  in  any  face. 
The  number  of  diagonals  in  any  regular  poly- 
hedron (q.v.)  is  given  by  the  formula  ns 
f   ns  —  v^  (s  —  2)  — V 


2v^ 


},  . 


licre  )i  is  the  num- 


ber of  faces,  s  the  number  of  sides  of  a   face, 
and   1'   tlie   number  of   faces   grouped   about   the 
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polyhedral  vertices.     Thus  tlie   cube   has   6  •  4  • 

i  G.4  — 3-    (4  — 2)  —31 

<  c-Tp; r  ^  4:  diaaoiials. 

I  ^■<>"  J 

DIAGONAL  SCALE.  A  system  of  lines  by 
means  of  wliieh  fractional  parts  of  a  unit, 
usually  hundredths,  may  be  laid  down  or  meas- 
ured with  compasses  (q.v.).  Such  scales  are  of 
particular  value  in  plotting  maps  from  given 
data.  (See  Surveying.)  In  the  figure  the  line 
from  0  to  10  represents  one  inch.  The  diagonal 
line  which  ends  at  0  cuts  off  on  the  lines  above 
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fractious  of  an  inch,  yi^,  j-^g,  jf  g  ;  and  so  on. 
The  next  diagonal  line  cuts  off  toVjxV^)  •  •  •  • 
of  an  inch;  the  next  y^Q,  j^q\,  ...  of  an 
inch ;  and  so  on.  A  pair  of  compasses  may  be 
set  by  such  a  scale  so  that  its  points  are  1.01, 
1.02,  .  .  .  1.11,  1.12,  .  .  .  1.21,  1.22, 
.  .  .  1.99  inches  apart,  and  thus  be  used  to 
plot  chains  and  links  on  a  map  of  a  given  scale. 

DIAG^ORAS  (Gk.  Aiayopac).  A  Greek  poet  and 
philosopher.  He  was  born  in  Melos,  an  island 
of  the  Cyclades,  and  flourished  in  the  fifth  cen- 
tury B.C.,  but  beyond  his  reputation  for  atheism, 
little  is  known  regarding  his  career.  He  is 
said  to  have  been  a  disciple  of  Democritus  of 
Abdera,  and  to  have  resided  during  the  more 
important  part  of  his  life  in  Athens,  where 
he  won  considerable  distinction  as  a  lyric  poet, 
but  only  the  scantiest  fragments  of  his  verses 
survive.  He  is  better  known  to  the  later  world, 
however,  as  an  atheist,  and  as  such  is  alluded 
to  by  Aristophanes  in  the  Clouds  (B.C.  423), 
and  the  Birds  (b.c.  414).  Whether  he  was 
a  thorough-going  disbeliever  in  the  gods  and 
religion  or  simply  a  scoffer  at  the  current  re- 
ligious practices  and  superstitions  cannot  now 
be  determined,  but  in  any  case  he  was  banished 
eventually  for  his  opinions,  and  died  in  Corinth. 
Besides  his  lyrics,  he  is  said  to  have  written  a 
work  in  two  books,  ^p^ytoi  A6yoi,  exposing  the 
sacred  Mysteries  (q.v.).  Consult  Zellen,  Philos- 
ophie  der  Griechcn  i.   (1892). 

DIAGRAM  (Lat.  diagramma,  Gk.  (hdypafjfiaj 
figure  from  (hnypdcpeiv,  diagraphein,  to  describe, 
from  6id,  did.  through  -{-  ypa(pEiv,  graphein, 
to  write).  A  figure  so  drawn  that  its  geometric 
relations  may  ilkistrate  the  relations  between 
other  quantities.  The  area  of  a  rectangle  is  the 
product  of  the  numbers  representing  its  length 
and  breadth ;  the  diagram  of  a  rectangle  is  the 
visible  symbol,  corresponding  to  the  equation 
a  =  bl ;  and,  by  analogy,  the  rectangle  may  be 
used  to  symbolize  any  quantity  which  is  the 
product  of  two  factors.  Similarly,  a  parallclopi- 
ped  may  symbolize  any  quantity  which  is  the 
product  of  three  factors. 

The  purpose  of  many  mathematical  diagrams 
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is  simply  illustration,  and  it  is  necessary  only 
that  the  idea  be  clearly  presented,  accuracy  of 
drawing  being  relatively  unimportant — e.g.  those 
showing  electric  connections  require  only  a  prop- 
er representation  of  the  parts  in  their  association 
with  one  another.  Other  diagrams,  as  those  drawn 
for  workmen  by  architects  and  engineers,  are  in- 
tended to  furnish  magnitudes  or  distances  by 
actual  measurement,  and  their  execution  cannot 
be  too  accurate. 

A  profile  diagram  shows  such  an  outline  as 
would  be  formed,  for  example,  if  a  hill  were  cut 
tlirough  by  a  vertical  plane,  and  the  material 
on  one  side  of  the  plane  were  removed.  Evi- 
dently a  succession  of  such  profiles  might  be  laid 
on  the  same  sheet  of  paper,  the  lines  being  dis- 
tinctly drawn,  and  the  whole  would  serve  to  com- 
pare several  vertical  profiles  of  the  same  mass. 
It  is  not  necessary  that  vertical  and  horizontal 
measurements  should  conform  to  the  same  scale, 
provided  each  series  of  measurements  is  consist- 
ent in  itself.  Thus  geographic  profiles,  which 
include  upon  a  single  sheet  the  outlines  of  entire 
continents  and  ocean  beds,  usvially  have  the  ver- 
tical measurements  on  a  scale  several  times  as 
great  as  that  used  for  horizontal  distances ; 
otherwise  the  diagram  would  be  made  incon- 
veniently long,  or  the  heights  would  be  incon- 
spicuously small.  A  topograplier's  contour  map 
exhibits  a  series  of  curves,  such  as  would  be 
formed  if  a  series  of  horizontal  sections  were 
made,  and  the  outlines  carefully  drawn  on  paper. 
The  drawing  really  shows  the  horizontal  projec- 
tions of  the  contour  lines  upon  a  surface  parallel 
to  the  system,  in  mechanical  draicings,  particu- 
larly those  designed  to  guide  workmen  in  the 
construction  of  machinery,  several  connected 
views  of  the  same  object  are  required,  each  view 
giving  some  information  which  the  others  can- 
not furnish.  Suppose  three  planes  perpendicular 
to  one  another,  like  the  bottom,  one  side,  and 
one  end  of  a  rectangular  box,  and  let  an  object, 
as  a  hexagonal  nut,  be  placed  within  the  tri- 
iiedral  angle  thus  formed.  Looking  from  the 
front,  we  see  an  image  of  the  nut  projected 
against  the  back  of  the  box ;  from  the  side,  a 
different  image  is  seen  against  the  end  of  the 
box;  from  above,  a  third  form  appears  against 
the  bottom,  while  from  some  or  all  of  these  fig- 
ures the  necessary  measurements  may  be  ob- 
tained. If  now  the  end  of  the  box  is  swung  out- 
ward into  the  plane  of  its  back,  and  then  both 
together  are  laid  back  into  the  plane  of  the 
l)ottom,  we  have  the  three  coexistent  drawings 
in  one  plane,  and  they  may  be  transferred  to,  or 
be  constructed  on,  one  sheet  of  paper.  In 
many  cases  the  same  points  will  find  representa- 
tion upon  each  diagram,  and  the  fact  may  be 
indicated  by  the  same  letter;  while  the  eye  may 
be  led  from  one  position  of  the  point  to  another 
by  lines  distinctively  drawn  to  show  that  they  are 
merely  guides  and  not  parts  of  tke  outline.  See 
Geometry,  Descriptive. 

Many  devices  have  been  invented  by  which 
diagrams  illustrating  natural  phenomena  may 
be  automatically  described.  The  physical  ex- 
periment which  produces  the  parallelogram  of 
forces  is  a  familiar  example.  As  a  more  general 
illustration,  suppose  a  spring  dijnamometer 
(q.v.)  placed  where  it  may  receive  the  draught  of 
a  horse  when  moving  a  carriage.  Let  the'  move- 
ment of  the  spring  b"  shown  by  an  index  whose 
motion   is   back   and   forth   along  a    line   in  the 
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direction  of  the  draught.  Fix  a  pencil  to  the  index, 
and  let  its  point  rest  upon  a  sheet  of  paper  on 
a  plane  or  a  cylinder  which  moves  at  a  imiform 
velocity  in  a  direction  perpendicular  to  the  mo- 
tion of  the  index.  Tlie  combined  movements  of 
the  pencil  and  paper  beneath  it  will  trace  a  more 
or  less  irregular  line.  If  tlie  force  of  draught  is 
constant,  tlie  pencil  will  remain  at  a  constant 
distance  from  tlie  edge  of  the  paper,  and  the 
trace  \\ill  be  parallel  to  the  edge.  If  the  paper 
does  not  move  while  the  pencil  varies,  the  line 
will  be  perpendicular  to  the  edge.  If  both  move, 
and  the  pencil  is  subject  to  a  diminishing  force, 
the  trace  will  be  ol)lique,  approaching  one  edge ; 
while  if  the  force  increases,  the  oblique  trace  will 
diverge  from  the  same  edge.  Such  mechanism  is 
often  arranged  for  instruments  which  indicate 
meteorological,  physiological,  or  otli^r  changes, 
as  the  force  and  direction  of  winds,  or  the  pulsa- 
tion of  the  arteries  ( see  Sphygmograph  ) ,  or  the 
movements  of  a  clock  combined  with  the  observa- 
tions of  an  astronomer.  (See  Chronograph.) 
An  important  application  of  the  same  principle 
is  found  in  the  i)idicator  diagram,  by  which  the 
pressure  of  the  steam  in  tlie  steam-engine  and 
the  work  done  by  each  stroke  of  the  piston  be- 
come matters  of  record.  The  paper  moves  with 
the  movement  of  the  piston,  both  in  its  excursion 
and  return ;  the  pencil  moves  at  right  angles 
to  the  direction  of  the  motion  of  the  paper,  under 
the  influence  of  the  steam  pressure,  and  the  dia- 
gram drawn  shows  for  each  instant  of  the  stroke 
the  volume  and  pressure  of  the  steam,  while  the 
total  area  of  the  diagram  indicates  the  amount 
of  work  done.  A  mechanical  device  to  illustrate 
the  luminosity  of  various  colors  was  invented 
by  Newton,  and  is  known  as  Newton's  diagram. 
In  mechanics  the  stresses  on  the  various  parts 
of  a  frame  or  bridge  are  »graphically  exhibited 
by  a.  form  known  as  a  stress  or  funicular  dia- 
gram. The  seismometer,  seismograph,  or  scismo- 
seope  is  an  instrument  to  record  the  velocity,  di- 
rection,  and  magnitude   of   seismic  waves.     See 

HonOGRAPII. 

DIAKOVA,  de'a-k6^•a.  A  towTi  of  European 
Turkey,  situated  in  the  Vilayet  of  Kosovo,  on  a 
tributary  of  the  White  Drin,  20  miles  northwest 
of  Prisrend.  Population,  about  25,000,  mostly 
Mohammedan  Albanians. 

DIAL  (ML.  dialis,  daily,  from  Lat.  dies,  day). 
The.  a  well-known  American  magazine,  found- 
ed at  Boston,  Mass.,  in  1840,  as  the  official 
organ  of  the  so-called  'Transcendental'  school  of 
thought.  As  early  as  1S35  the  idea  was  conceived 
by  members  of  that  school  of  idealists  of  start- 
ing a  paper  to  be  called  The  Transeendentalist , 
and  Emerson,  the  same  year,  went  so  far  as  to 
suggest  that  Carlyle  should  be  invited  to  come  to 
America  to  assume  the  editorship  of  it.  The 
scheme  was  not  in  that  form  realized,  and  the 
paper  which  finally  appeared.  The  Dial,  was  not 
issued  till  July,  1S40.  with  ^Margaret  Fuller  (see 
OssoLi,  Margaret  Fitller)  as  editor.  At  the 
end  of  two  years  she  was  succeeded  by  Emerson. 
The  paper,  through  lack  of  funds,  came  to  an 
end  with  the  April  number  of  1844,  after  a 
career  marked  by  unusual  brilliance  in  its  ma- 
terial and  extraordinary  fame  on  the  part  of  its 
contributors.  In  it  had  been  published,  among 
others,  Emerson's  prose  essays  entitled  "The 
Transeendentalist,"  "The  Conservative,"  and 
some  of  his  best-known  poems,  as  "The  Sphinx;" 


•"Woodnotes;"  "The  Problem;"  and  "Fate."  Con- 
stant contributors  were  Margaret  Fuller,  Amo-- 
Bronson  Alcott,  George  Ripley,  James  Freeman 
Clarke,  Theodore  Parker,  \V.  H.  Channing,  W. 
E.  Channing,  and  Henry  Uavid  Thoreau,  who 
wrote  for  nearly  every  number.  A  reissue  of 
The  Dial  has  been  published  by  the  Rowfaiit  Club. 
Consult  Cooke,  Historical  and  Biographical  In- 
1  rod  act  ion  to  the  Rowfant  reissue  (London, 
1902). 

DIAL  and  dialing.  A  sun-dial  is  an  in- 
strument for  measuring  time  by  means  of  the 
motion  of  the'  sun's  shadow.  It  is  an  instrument 
of  very  great  antiquity,  tlie  earliest  mention  of 
it  being  in  Isa.  xxxviii.  8;  and  before  clocks  and 
watches  became  common  it  was  in  general  use 
as  a  timekeeper.  The  art  of  constructing  dials 
to  suit  any  place  and  situation  was  then  an  im- 
portant branch  of  mathematical  study;  now  the 
subject  is  more  an  object  of  curiosity  than  utility. 

A  dial  consists  of  two  parts — the  stile,  or  gno- 
mon, usually  the  edge  of  a  plate  of  metal,  made 
parallel  to  the  earth's  axis,  and  pointing  toward 
the  pole;  and  the  dial  plane,  which  may  be  of 
any  hard  substance,  and  on  which  are  marked  the 
directions  of  the  shadow  for  the  several  hours  of 
the  day,  their  halves,  quarters,  etc.  Dials  re- 
ceive various  names,  according,  mostly,  to  the 
positions  Avhich  they  are  constructed  to  occupy. 
When  the  dial  plane  is  on  the  plane  of  the 
horizon,  the  dial  is  called  a  horizontal  dial ;  when 
perpendicular  to  that  plane,  a  vertical  dial.  An 
equinoctial  dial  is  one  whose  plane  is  parallel 
to  the  equator.  Besides  these  names,  there  are 
others,  such  as  the  south  dial,  north  dial,  east 
dial,  west  dial,  polar  dial,  declining  dial,  of 
which  it  is  useless  to  \\'rite  at  length.  These 
names  all  depend  on  the  position  of  the  dial 
plane.  The  cylindrical  dial  is  a  dial  drawn  on 
the  curved  surface  of  <a  cylinder.  The  ring  dial 
is  an  ingenious  small  portable  dial,  but  rather 
a  curious  toy  than  a  scientific  instrument. 

A  night  or  nocturnal  dial  is  an  instrument  for 
showing  the  hour  of  the  night  by  the  shadow  of 
the  moon  or  planets.  ]\Ioon-dials  may  be  con- 
structed relative  to  the  moon's  motion;  or  the 
hour  may  be  found  by  the  moon's  shadow  on  a 
sun-dial  by  computation. 

Dialing.  The  stile  of  a  dial  being  parallel  to 
the  earth's  axis,  those  familiar  with  spherical 
trigonometry  will  readily  see  that  the  problem 
of  constructing  a  dial  resolves  itself  into  that 
of  ascertaining  where  the  hour-lines  cut  a  given 
circle,  with  a  view  to  the  graduation  of  the  dial 
plane.  But  even  without  a  knowledge  of  trigo- 
nometry tlie  principle  may  be  readily  understood 
from  the  following  illustrations.  Suppose  a  hol- 
low and  transparent  sphere,  as  of  glass,  to  repre- 
sent the  earth;  and  suppose  its  equator  divided 
into  twenty-four  equal  parts  by  the  meridians, 
one  of  them  passing  through  a  given  place — say 
London.  (See  Horizon.)  If  the  hour  of  twelve 
be  marked,  at  the  equator,  both  on  the  latter 
meridian  and  that  opposite  it,  and  all  the  rest 
of  the  hours  in  order  on  the  other  meridians, 
those  meridians  will  l)e  tlie  hour-circles  of  Lon- 
don, because,  as  the  sun  appears  to  move  roimd 
the  earth  in  twenty-four  hours,  he  will  pass  from 
one  meridian  to  another  in  one  hour.  Then,  if 
the  sphere  has  an  opaque  axis,  terminating  in 
the  poles,  the  shadow  of  this  axis  would  fall,  in 
the  course  of  the  day.  on  every  particular  merid- 
ian and  hour,  as  the  sim  came  to  the  plane  of 
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the  opposite  meridian,  and  would  thus  show  the 
time  at  London  and  at  all  other  places  on  the 
same  meridians  as  London.  If  the  sphere  were 
cut  through  the  middle  by  a  plane  in  the  horizon 
of  London,  and  if  straight  lines  were  drawn  from 
the  centre  of  the  plane  to  the  points  where  its 
circumference  is  cut  by  the  hour-circles  of  the 
sphere,  those  lines  would  be  the  hour-lines  of  a 
horizontal  dial  for  London;  for  the  shadow  of 
the  axis  would  fall  upon  each  particular  hour- 
line  of  the  dial  when  it  fell  upon  the  like 
hour  circle  of  the  sphere.  Similarly,  if  we  sup- 
pose the  sphere  cut  by  anij  other  plane  facing 
the  meridian,  the  hour-circles  of  the  sphere  will 
cut  the  edge  of  the  plane  in  those  points  to  which 
the  hour-lines  must  be  drawn  straight  from  the 
centre,  and  the  axis  of  the  sphere  will  pass  a 
shadow  on  these  lines  at  the  respective  hours. 
The  like  will  hold  in  general  of  any  plane,  wheth- 
er it  face  the  meridian  or  not.  The  positions  on 
the  dial  plane  of  the  several  hour-lines  can  be 
calculated  if  \\e  know  the  latitude  of  the  place 
where  the  dial  is  to  be  used  and  the  position  of 
its  plane  relatively  to  the  horizon  and  meridian. 

The  iiniccrsal  dialinfj  cylinder,  an  invention 
of  Ferguson's,  is  a  glass  cylindrical  tube  closed 
at  both  ends  with  brass  plates,  on  the  centres  of 
which  a  wire  axis  is  fixed.  The  tube  is  either 
fixed  to  a  horizontal  board  at  an  angle  equal  to 
the  latitude  of  the  i)lace,  or  moves  on  a  joint,  so 
that  it  may  be  elevated  till  its  axis  is  parallel  to 
the  earth's  at  any  latitude.  The  twenty-four 
hour-lines  are  drawn  on  the  outside  of  the  glass, 
equidistant  from  one  another  and  parallel  to 
the  axis.  The  XII  on  the  upper  side  of  the  cyl- 
inder stands  for  midnight ;  the  XII  next  the 
board  for  noon.  When  the  axis  is  adjusted  for 
the  latitude  and  the  board  leveled,  with  both 
XII  noon  and  midnight  in  the  plane  of  the 
meridian,  and  the  end  toward  the  north,  the 
axis,  when  the  sun  shines,  will  serve  as  stile, 
and  east  a  shadow  on  the  hour  of  the  day  among 
the  parallel  hour-lines.  As  the  plate  at  the 
upper  extremity  of  the  cylinder  is  perpendicular 
to  its  axis  and  parallel  to  the  equator,  right  lines 
drawn  from  the  centre  to  the  extremities  of  the 
parallels  will  be  the  hour-lines  of  an  equinoctial 
dial,  and  the  axis  will  be  the  stile.  A  horizontal 
plate,  if  put  into  the  tube,  Avith  lines  drawn 
from  the  centre  to  the  several  parallels  cutting 
its  edge,  will  be  a  horizontal  dial  for  the  given 
latitude;  and  similarly,  a  vei'tical  plate  front- 
ing the  meridian  and  touching  the  tube  with 
its  edge,  with  lines  drawn  from  its  centre  to 
the  parallels,  will  be  a  vertical  south  dial,  the 
axis  of  the  instrument  in  both  cases  serving  for 
the  stile,  and  similarly  for  any  other  plate  placed 
in  the  cylinder.  If,  instead  of  being  of  glass,  the 
cylinder  were  of  wood,  any  of  these  dials  might 
be  obtained  from  it  by  simply  cutting  it  in  the 
planes  of  the  plates  and  drawing  the  lines  on 
the  surface  of  the  section. 

DIALECT  (Lat.  dialectus,  from  Gk.  StdTieK-o^, 
dialeJcfos,  dialect,  discourse,  from  Sia/JyeaOai., 
dialegesthai,  to  convei'se,  from  6id,  dia,  through 
-i  M}eiv,lcfrci)i.  to  say).  The  name  dialect  is 
given  to  those  varieties  or  peculiar  forms  which 
a  language  assumes  among  the  various  tribes  or 
other  local  divisions  of  a  people.  It  is  clear  that 
the  wider  the  separation  comes  to  be  between 
the  several  tribes,  and  the  more  they  difTer  in 
mode  of  life  and  other  circinrtstances,  the  more 
marked    will   become    the   difTerences    of    dialect. 


Also,  when  a  particular  tribe  of  this  people  in- 
creases in  numbers  and  extends  its  territory,  the 
same  process  is  repeated,  and  its  dialect  is  brok- 
en into  a  number  of  sub-dialects.  The  principal 
check  upon  this  tendency  to  seemingly  endless 
subdivision  of  language  is  furnished  by  an  in- 
creasing degree  of  common  culture  and  civiliza- 
tion. Where  this  is  wanting,  as  in  Africa  and 
among  the  native  populations  of  America,  the 
subdivision  is  practically  endless. 

Another  element  is  introduced  into  the  problem 
by  the  fact  that  the  civilization  of  some  tribes 
develops  more  richly  and  ripens  earlier  than  that 
of  others,  while  some  even  undergo  decline ;  this 
must  occasion  corresponding  difi'erences  of  dia- 
lect. Further,  one  dialect  may  become  dominant 
over  one  or  more  of  the  others,  through  various 
influences,  the  chief  of  these  being  the  power  of 
poetry,  especially  if  favored  by  external  rela- 
tions. Finally,  if  to  superior  manifestations  of 
oratory  and  poetry  in  any  dialect,  the  conserva- 
tive aid  of  writing  be  added,  there  is  created  a 
written  language;  and  this  passes  current  among 
other  tribes  to  the  same  extent  that  the  litera- 
ture of  which  it  is  the  vehicle  finds  favor.  It  is 
not  always  the  dialect  most  perfect  in  itself,  nor 
yet  that  of  the  most  powerful  tribe  or  division  of 
a  people,  that  comes  to  be  the  written  language. 
Accidental  circumstances  have  in  many  cases 
decided  the  rivalry.  The  Bible  happened  to  be 
translated  by  a  High  German,  Luther,  into  his 
native  dialect;  other  works  on  the  all-engross- 
ing subject  of  religion  followed  in  the  same  dia- 
lect ;  happily,  too,  the  art  of  printing  had  just 
attained  the  perfection  necessary  to  give  these 
productions  general  circulation.  It  was  this  con- 
currence of  circumstances  that  decided  that  High 
German  should  in  future  be  tlie  spiritual  bond 
between  the  widespread  German  people.  For 
there  were  other  dialects  whose  claims  to  the 
distinction  were  at  that  time  equal,  if  not  higher. 
See  also  English  Language. 

When  a  dialect  has  thus  become  the  vehicle  of 
written  communication,  and  of  the  higher  kinds 
of  oral  address,  its  character  and  position  become 
changed,  and  it  stands  henceforth  in  a  sort  of 
antagonism  to  the  other  dialects,  and  even  to 
that  out  of  which  it  sprang.  As  written  lan- 
guage is  chiefly  employed  in  the  higher  depart- 
ments of  human  thought  and  activity,  the  intel- 
lectual and  moral  elements  predominate  in  it 
over  the  sensible;  and  Avhat  it  gains  in  dignity, 
precision,  and  pliancy,  it  loses  in  richness  of  in- 
flection, in  friendly  familiarity,  and  naturalness. 
In  conflict  with  this  standard  speech,  the  dialects 
must  go  to  the  wall.  They  live  for  a  considerable 
time,  it  is  true,  even  in  the  mouth  of  the  edu- 
cated classes,  but  they  are  gradually  more  and 
more  confined  to  the  most  necessary  and  familiar 
forms  of  intercourse,  and  lose  their  characteris- 
tics in  the  stream  of  the  written  language.  They 
thus  become,  after  a  time,  the  exclusive  posses- 
sion of  the  illiterate,  in  which  position  they  pre- 
serve many  relics  of  old  grammatical  forms  long 
after  these  have  disappeared  from  the  language 
of  literature.  But  so  long  as  a  language  lives, 
the  literary  standard  and  the  dialects  never  cease 
to  act  and  react  on  one  another. 

The  chief  points  of  difference  between  dialects 
and  the  standard  tongue  fall  under  four  heads. 
The  first  consists  of  difi'erences  in  the  elementary 
sounds,  each  dialect  having  a  tendency  to  substi- 
tute   some    one    or    more    vowels    or    consonants 
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for  others.  Thus,  the  standard  English  bold  is, 
in  Ireland,  boicld;  in  Scotland,  bauld;  what, 
where  the  h  is  nearly  evanescent,  becomes,  in  a 
Scotchman's  mouth,  or  rather  throat,  chioat,  and,  in 
Aberdeenshire  Scotch,  fat — f  in  this  dialect  being 
regularly  substituted  for  tch,  or  rather  litv.  (2) 
Each  dialect  has  peculiarities  of  grammar:  In 
many  parts  of  England,  and  in  Scotland,  the  jilu- 
ral  of  eye  is  not  eyes,  but  the  archaic  eyen,  or 
cen,  like  oxen.  The  habitual  use  of  be,  where  the 
standard  grammar  prescribes  am,  is,  are,  etc.,  is 
prevalent  in  large  districts  of  England.  Of  this 
kind  is  the  use  of  the  strong  conjugation  for  the 
weak,  or  vice  versa;  as  loup,  lap,  Iiippen,  for 
leap,  leaped,  leaped.  (3)  Peculiarities  of  vocab- 
iilarj':  Those  individual  words  current  in  one  or 
more  districts,  but  unknown  to  the  standard 
vocabulary,  are  properly  provi)iciaUst)is.  They 
are  usually  genuine  words  of  an  older  stage  of 
the  language,  that  have  survived  longer  in  some 
localities  than  in  others.  Some  provincialisms, 
as  beam  or  bairn,  for  child,  marrow  for  fellow  or 
match,  to  greet  for  to  weep,  are  common  to  Scot- 
land and  the  north  of  England.  Others  are  more 
local,  as  to  cleam,  for  to  fasten  or  cement;  hep- 
pen,  a  Yorkshire  term  for  pretty  near;  thrippa, 
in  Cheshire,  to  cudgel.  The  exclusion  of  such 
words  from  the  standard  language  is  often  acci- 
dental, and  may  of  them  might  be  and  are  with 
advantage  resumed;  as  marrow,  gloaming,  etc. 
(4)  Peculiarities  of  intonation:  This  is  some- 
times, though  with  little  propriety,  called  accent, 
which  means  strictly  the  stress  laid  upon  a  par- 
ticular syllable  of  a  word.  There  are  no  doubt 
local  peculiarities  of  this  kind,  too.  The  ten- 
dency of  standard  English,  especially  the  more 
recent,  is  to  throw  the  accent  toward  the  begin- 
ning of  the  word;  in  Scotland,  the  tendency  lin- 
gers to  say  envy'  for  en'ry.  But  peculiarities  of 
intonation  lie  in  the  di.Terent  ways  in  which  the 
pitch  of  the  voice  is  managed — in  the  musical 
accompaniment  of  articulation.  Differences  in 
this  respect  give  rise  to  the  monotonous  drawl 
of  one  district,  the  angr\',  querulous  tone  of  an- 
other, the  sing-song  of  a  third,  etc. 

So  long  as  dialectic  varieties  of  language  were 
looked  upon  indiscriminately  as  corruptions  and 
barbarisms,  they  were  noticed  by  schools  only 
that  such  corruptions  might  be  avoided.  A  more 
rational  philology,  without  trenching  upon  the 
rules  of  good  writing,  considers  them  essential 
parts  of  the  speech  of  a  people,  and  a  knowledge 
of  them  necessarv  to  any  thorough  investigation 
of  the  genius  of  that  speech.  It  is  obviovis  that 
dialect  is  entirely  a  relative  term,  and  that  what 
Ave  call  by  that  name  in  one  connection  we  may 
call  a  language  in  another  connection.  Thus, 
(Jreek  and  Latin  may  be  called  sister  dialects  of 
that  primitive  language  from  which  it  is  held 
that  they,  as  well  as  the  other  members  of  the 
Indo-Germanic  family,  branched  off.  (See  Indo- 
Germanic  Langttages.)  Creek  spoken  of  by  it- 
self, however,  is  a  language,  and  Ionic,  Doric, 
Attic,  etc.,  are  dialects  of  it.  The  same  holds 
good  with  the  others.  In  practice,  however 
nearly  related  the  speech  of  two  peoples  may  be, 
we  do  not  apply  the  term  dialects,  unless  the 
peoples  are  mutually  intelligible  and  have  a  com- 
mon  literary   standard. 

For  several  centuries  collections  of  dialectic 
words  have  been  made,  but  it  is  only  within  re- 
cent years  that  the  subject  has  been  studied  sci- 
entificallv  and  with  reference  to  the  exact  sounds 


of  dialectic  words.  The  last  stage  in  the  study  of 
the  English  dialects  is  marked  by  the  publication 
of  the  English  Dialect  Dictionary,  edited  by  J. 
Wright  (London,  1898  et  seq.).  A  list  of  the 
most  important  glossaries  and  grammars  of  the 
English  dialects  is  given  in  Paul,  Grundriss  der 
germanischen  Philologie  (Strassburg,  1896),  and 
a  shorter  list  may  be  found  in  Somienschein,  Best 
Literature  (London,  1895).  A  study  of  the 
American  dialects  is  being  conducted  by  the 
American  Dialect  Society,  the  results  of  which 
are  appearing  in  the  Dialect  Xotes  (Norwood, 
Mass.,  1890  et  seq.).  The  investigation  of  the 
German  dialects  is  summarized  in  Paul's  Grund- 
riss. Of  the  Scandinavian  languages  the  Swed- 
ish has  been  most  carefully  studied  on  this  side, 
several  journals  being  devoted  to  the  subject. 
For  the  dialects  of  the  Romance  languages,  con- 
sult: Grober,  Grundriss  der  romanischen  Phi- 
lologie, vol.  i.  ( Strassburg,  1888);  and  for  the 
Greek  dialects:  ileister.  Die  griechischen  Dia- 
lekte  (Gottingen,  1889)  ;  Hoffmann,  Die  griechi- 
schen Dialekte  (Gottingen,  1891-93)  ;  Smytli. 
Greek  Dialects  (Oxford,  1894).  For  the  Italic 
dialects  consult  Conway,  Italic  Dialects  (Oxford, 
1900).  See  Americanisms;  English  Lan- 
guage ;  and  articles  on  other  languages. 

DIALECTIC  (Lat.  dialecticus,  G\s..SLa7.EKTt.K6^, 
dialektikos.  from  6id\eKTog,  dialektos,  dis- 
course, dialogue ) .  A  philosophic  term  that  was 
first  used  by  Socrates  and  Plato  to  designate  the 
Socratie  method  of  taking  up  some  conception 
and  showing  the  inadequacy  of  popular  views 
concerning  it,  by  debating  about  their  deficiencies 
and  inconsistencies;  hence  the  name  given  it. 
Aristotle  used  'dialectic'  in  the  sense  of  proba- 
ble reasoning.  After  this,  'dialectic'  came  to 
imply  a  sort  of  word-fence,  the  art  of  so  using 
the  forms  of  reasoning  as  to  confound  your  oppo- 
nent and  'make  the  worse  appear  the  better 
cause.'  Kant  used  the  term  to  designate  that 
part  of  his  Critique  of  Pure  Reason  which  ex- 
poses the  fallacies  into  which  one  falls  who  tries 
in  loiowledge  to  transcend  the  limits  of  experi- 
ence. Hegel  restored  the  word  to  its  original 
Socratie  meaning,  and  called  his  system  dialec- 
tical because  it  sought  to  show'  the  insufficiency  of 
many  conceptions  in  ordinary  use,  and  to  discover 
the  missing  elements.  Dialectic  is  sometimes 
used  as  s;\Tionymous  with  logic.  Logic,  however, 
which  originated  with  Aristotle,  is  properly  the 
science  of  the  forms  of  thinking;  it  is  less  di- 
rectly concerned  with  words  than  dialectic,  which 
in  this  view  becomes  a  subordinate  province  of 
logic — the  art  of  disputation.  Dialectic,  in  fact, 
is  little  heard  of  where  philosophy  is  positive 
and  experimental :  it  is  chiefly  used  with  regard 
to  the  more  ideal  and  a  priori  speculations  of 
such  pliilosophers  as  Kant,  Hegel,  Schelling,  etc. 

DIALLAGE,  di'«l-laj  (Neo-Lat.,  from  Gk. 
diaXKayi),  diallagc,  interchange,  from  dialMaativ 
diallassein,  to  interchange,  from  6ia,  dia, 
through  -\-  aTilnaanv,  allassein,  to  change).  A 
thin  foliated  or  lamellar  variety  of  pyroxene. of  a 
green  to  brown  color.  It  is  seldom  found  crystal- 
lized, but  usually  massive,  with  a  pearly  lustre. 
Its  composition  is  similar  to  that  of  diopside 
(calcium  magnesium  silicate),  but  it  sometimes 
contains  alumina,  when  it  should  properly  be 
classed  with  augite.  By  some  authorities  it  is 
lielieved  to  be  an  altered  augite.  It  is  widely  dis- 
tributed, and  is  found  in  the  early  rocks.     Cer- 
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tain  varieties,  especially  those  possessing  a  char- 
acteristic lustre,  have  been  cut  and  polished. 

The  name  diallage  is  also  applied  to  the  min- 
eral enstatite  and  its  ferriferous  variety,  bron::- 
ite. 

DIALOGUE  (Lat.  dialogus,  Gk.  6ia/.o-/og, 
dialogos,  speech,  from  lUa,  dia,  through  -j-  /d;.oc, 
logos,  speech,  from  /.iyeiv,  legem,  to  speak).  A 
conversation  between  two  or  more  persons,  im- 
plying, however,  greater  unity  of  subject  and 
fornialitj"  than  an  ordinary  conversation.  The 
Socratic  dialogue  is  a  conversation  in  the  form 
of  question  and  answer,  so  contrived  that  the 
person  questioned  is  led  himself  to  originate 
those  ideas  that  the  questioner  wishes  to  bring 
before  him.  The  dialogues  of  Plato  are,  as  it 
\vere,  philosophical  dramas,  in  which  the  Socratic 
inethod  of  investigation  is  brought  to  bear  upon 
speculative  subjects.  And  in  general  among  the 
ancients  the  dialogue  was  a  favorite  fomi  for 
didactic  literature.  Aristotle  employed  it,  but 
in  less  dramatic  form  than  Plato;  and  Cicero 
chose  the  Aristotelian  dialogue  for  his  philosophi- 
cal works.  Liician  employs  it  for  purposes  ap- 
proaching those  of  the  drama.  Of  the  more 
eminent  modern  writers  in  this  form,  we  may 
mention  Erasmus  in  Latin :  Hutten,  Lessing, 
Herder,  Wieland,  and  Schelling  among  the  Ger- 
mans: Petrarch  and  ^Macchiavelli  in  Italy;  Fene- 
lon,  Fontanelle,  and  Voltaire  in  France;  and 
Berkeley,  Hurd.  and  Harris  in  England.  Lan- 
dor's  Imaginary  Conversations  also  are  a  happy 
effort  of  this  kind.  When  dialogue  is  combined 
with  action,  we  have  the  drama.  Dn  the  ancient 
dialosiie,  consult  Hirzel,  Der  Dialog  (Leipzig. 
1895). 

DIALOGUE  OF  DEATH.  A  religious  work 
by  William  Bullein.  written  and  published  dur- 
ing the  London  Plague  (1GG4-0.5)  and  professing 
to  be  "a  goodly  regimente  against  the  fever 
Pestilence.'" 

DIAMAGNETISM  (from  Gk.  6ia,  dia, 
through  +  fiayvijc,  magnes.  magnet,  from  May- 
vric,  Magnes,  ilagnesian,  from  Ma-/%^jala,  Mag- 
'iiesia,  a  city  of  Thessaly.  in  Greece,  where  mag- 
netic stones  abounded ) .  A  name  given  certain 
magnetic  phenomena  observed  in  the  case  of  bis- 
muth and  some  other  substances.  If  a  small 
piece  of  bismuth  is  brought  near  one  pole  of  a 
strong  magnet,  it  will  be  seen  to  be  repelled.  This 
is  owing  to  two  things:  (1)  the  magnetic  field 
at  the  end  of  the  magnet  is  not  uniform,  being 
strong  near  the  magnet  and  feeble  at  a  distance: 
(2)  the  surrovmding  medium  is  air.  If  the  field 
of  magnetic  force  were  uniform,  there  would  be 
neither  repulsion  nor  attraction,  the  piece  of  bis- 
muth would  simply  turn  and  take  up  a  definite 
•position.  Further.  Faraday  has  shown  that  the 
question  of  attraction  or  repulsion  depends  not 
on  the  body  itself,  but  on  its  magnetic  properties 
with  reference  to  those  of  the  surrounding  me- 
diums. (See  Magxetism:. )  Faraday  showed 
that  the  following  substances  and  a  few  others 
were  diamagnetic  when  placed  in  air:  bismuth, 
antimony,  tin,  zinc,  cadmium,  mercury,  silver, 
copper,  gold,  lead,  sulphur,  sugar,  wood,  water, 
alcohol. 

DIAMANTE,  de'a-man'ta.  Jv\s  Bactista 
(c.l62G-c.l(iOO) .  A  Spanish  dramatist.  He  was 
bom  in  ^ladrid,  where  al>out  one-half  of  the  fifty 
plays  written  by  him  and  still  extant  were  pub- 
lished  in  book-form    (2  vols.,    1670   and    1679). 


His  best  work  is  the  tragedy  entitled  El  honrador 
de  su  padre.  Among  his  other  pieces  La  Judia 
de  Toledo  has  probably  enjoyed  the  greatest 
popularity.  He  was  a  knight  of  Saint  John  ol 
Jerusalem  and  probably,  like  Calderon,  Lope  de 
Vega,  and  several  otiier  celebrated  poets,  spent 
the  closiHg  years  of  his  life  in  the  midst  of  his 
brotherhood. 

DIAMANTINA,  de'a-man-te'na.  An  epis- 
copal city  in  the  State  of  ^linas  Geraes,  Brazil, 
situated  1-tG  miles  northeast  of  Ouro  Pieto,  and 
4000  feet  above  sea-level  ( Map :  Brazil,  J  7 ) . 
It  is  the  centre  of  a  diamond-producing  district, 
and  has  diamond-cutting  and  goldsmiths'  estab- 
lishments, as  well  as  cotton  and  leather  manu- 
factures, and  a  trade  in  diamonds  amounting 
almost  to  $1,000,000  annually.  Diamantina  was 
founded  in  1730.  It  formerly  bore  the  name 
Tejuco.     Population,  in  1890,  "14,000. 

DI'AME'NIA.  A  genus  of  elapine  venomous 
snakes  of  Australia.     See  Gkat-Snake. 

DIAMETER  (Lat.  diametros,  from  Gk.  6td- 
fj.E-poc,  diameter,  from  6ta,  dia,  through  + 
liETpov,  metron,  measure),  A  diameter  of  a 
conic  section  (q.v.)  is  any  chord  which  connects 
the  points  of  contact  of  parallel  tangents.  In 
the  circle,  ellipse,  and  hyperbola,  all  diameters 
pass  through  the  centre  (see  Curves)  and  are 
bisected  by  it.  Only  the  circle  has  all  diameters 
equal,  and  each  bisects  the  chords  perpendicular 
to  it.  In  the  ellipse  only  tlie  diameters  called 
the  minor  and  major  axis  bisect  the  chords  per- 
pendicular to  them.  In  the  parabola  all  di- 
ameters are  parallel  to  the  axis.  (For  conjugate 
diameters,  see  Conjugate.)  Certain  solid  bod- 
ies also  have  diameters.  In  the  sphere  and  the 
ellipsoid,  the  lines  passing  through  the  centre 
are  called  diameters  and  are  bisected  by  the 
centre.     See  Axis. 

DIAMOND  (OF.,  Fr.  diamant.  It.,  Sp.  dia- 
mante, froin  Lat.  adamas,  adamant,  diamond, 
from  Gk.  aSdfiac,  adamas.  adamant,  from  a.  a 
j)Tiv. -\-  Safiav,  daman.  Skt.  dam,  to  subdue) .  A 
precious  stone  composed  of  pure  carbon,  remark- 
able for  hardness,  lustre,  and  flash  of  color.  It 
crystallizes  in  the  isometric  system,  usually  in 
octahedrons,  or  in  combinations  of  several  forms, 
including  the  octahedron,  cube,  rhombic  dode 
cahedron.  trisoctahedron,  and  hexoctahedron :  the 
faces  and  edges  of  the  crystals  frequently  are 
curved.  It  has  a  ven*  perfect  cleavage,  by  which 
the  primary  form  of  the  octahedron  may  be 
derived.  The  diamond  is  not  acted  upon  by  acids 
or  alkalies,  but  if  heated  to  a  high  temperature 
in  the  presence  of  oxygen  it  burns  to  carbon 
dioxide.  Its  brilliant  lustre  and  display  of 
prismatic  colors  are  due  to  the  property  of  re- 
fracting and  dispersing  the  light-rays,  a  property 
possessed  in  the  highest  degree  by  colorless  stones. 
The  specific  gravity  of  the  diamond  is  3.52 : 
its  hardness,  which  is  assumed  to  be  10  on  the 
mineral  scale,  exceeds  that  of  any  other  known 
substance.  By  friction  it  becomes  phosphorescent 
and  positively  electric.  The  diamond  has  a  great 
variety  of  natural  colorings :  white,  yellow,  and 
brown  specimens  are  the  most  common,  but  pure 
white  and  fine  shades  of  bro\\Ti  and  yellow  are 
quite  rare  and  conunand  high  prices.  Red  in 
rich,  deep  tints  is  perhaps  the  most  prized  of  all 
colors,  while  blue  and  green  are  also  highly  val- 
ued owing  to  their  beauty  and  rarity.  The 
amorphous  steel-gray  to  black  diamond,  known 
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REMARKABLE   DIAMONDS. 
1  and  4.  SOUTHERN  STAR.  2  and  5.   NATURAL  CRYSTAL  FORMS.         3  a 

7.  GREEN    DIAMOND,   in   Green   Vault,  at   Dresden. 
11.   ORLOFF.  12.    REGENT,  or   PITT. 


a  6.    KOH-I-NUR— Old   and 
GREAT   MOGUL.  9.  SANCY.  10. 


new  cuttings. 
FLORENTINE. 
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as  'bort'  or  'carbonado,'  wliicli  is  unsuitable  for 
gems,  is  extensiveh*  used  on  the  caitting  edge  of 
drills  for  tunneling  and  prospecting. 

OcciTRREKCE.  Previous  to  the  discovery  of  the 
Brazilian  mines  in  1727,  diamonds  were  foiuid 
chiefly  in  India  and  Borneo.  In  India  they  have 
been  obtained  near  Kadapa,  Karnul,  and  Bellari 
in  JMadras  Presidency;  near  Nagpui',  in  the 
Central  Provinces ;  and  at  Panna,  in  Bundel- 
khand.  The  famous  Golconda  was  a  market  in 
Madras  Presidency  where  the  diamonds  were  col- 
lected from  the  mines.  Formerly  the  diamond- 
mining  industry  gave  employment  to  a  large 
number  of  people,  but,  owing  to  the  gradual  ex- 
haustion of  the  deposits  and  the  crude  methods  of 
working,  it  has  steadily  declined.  The  diamond- 
mines  of  Borneo,  which  supply  about  3000  carats 
annually,  are  located  in  the  western  part  of  the 
island  near  Pontianak.  The  Brazilian  diamonds 
come  from  a  small  district  within  the  States  of 
Bahia,  Minas  Geraes,  Goyaz,  and  ]\Iatto  Grosso, 
being  found  for  the  most  part  in  placers.  Dia- 
mantina,  Bagagem,  and  Abaete  in  Minas  Geraes 
are  the  principal  localities  for  gem-stones,  and 
Lencoes,  Sincora,  and  Santo  Ignacio  for  carbo- 
nados. The  alluvial  deposits  consist  of  water- 
worn  quartz  pebbles,  and  ferruginous  clay,  car- 
rj'ing  rutile,  hematite,  ilmenite,  and  other 
minerals  besides  the  diamonds.  In  one  locality 
(Bagagem)  the  stones  are  found  in  a  weathered, 
decomposed  phyllite;  they  are  also  known  to  oc- 
cur elsewhere  in  conglomerate.  The  total  output 
of  the  Brazilian  mines  up  to  the  year  1899  has 
been  estimated  by  one  authority  at  13,105,000 
carats.  The  most  valuable  specimen  from  this 
source  is  the  "Southern  Star,"  found  in  1854, 
which  weighed  254  carats  in  the  rough,  and  124 
carats  after  cutting.  The  South  African  dia- 
mond-fields yield  about  98  per  cent,  of  the  total 
product.  Their  discovery  in  1867  came  from  the 
purchase  of  a  stone  that  had  been  picked  up  by 
the  children  of  a  Boer  farmer,  and  which  was 
subsequently  sold  in  Paris  for  $2500.  The  dia- 
monds are  found  in  both  river  diggings  and  dry 
diggings.  River  diggings  occur  along  the  Vaal 
River  from  Potchefstroom  down  to  the  conflu- 
ence with  the  Orange,  and  up  the  latter  river 
as  far  as  Hopetown.  ]\Iining  is  conducted  in  a 
similar  manner  to  gold-Avashing,  the  operations 
usually  being  on  a  limited  scale.  The  dry  dig- 
gings are  in  Griqualand  West,  on  the  borders  of 
the  Orange  River  Colony,  about  040  miles  north- 
east of  Cape  Town.  They  comprise  a  number 
of  small  areas  of  circular  or  oval  form,  ranging 
in  diameter  up  to  one-fourth  of  a  mile.  Origi- 
nally the  areas  were  divided  into  small  claims, 
cacli  owned  and  operated  independently,  but  they 
are  now  worked  by  a  single  company,  the  De 
Beers  Consolidated  INIines,  Limited,  whose  head- 
quarters are  at  Kimberley.  The  mines  are 
opened  on  a  large  scale,  and  yield  enormous 
profits.  It  is  stated  that  the  output  from  1887 
to  1897  was  over  33,000.000  carats,  or  about  TVj 
tons,  valued  after  cutting  at  $4.50,000,000.  In 
the  fiscal  year  1901  the  De  Beers  Company 
received  $23,144,225  from  sales  of  rough  dia- 
monds. The  South  African  diamonds  in  the 
average  do  not  equal  the  Brazilian  for  purity, 
although  some  of  the  most  valua])le  stones,  re- 
markable for  quality  as  well  as  for  size,  have 
been  found  in  these  mines.  Other  countries  where 
diamonds  are  known  to  occur  are  the  United 
States,  British  Guiana,  Russia,  China,  Sumatra, 


and  Australia.  In  the  United  States  there  are 
no  deposits,  so  far  as  discovered,  of  sufficient 
value  to  warrant  mining  operations,  the  stones 
being  found  only  occasionally  in  alluvial  mate- 
rials and  drift.  More  than  fifty  specimens  have 
been  identified,  of  which  the  largest,  weighing 
nearly  24  carats,  was  found  at  Manchester,  Va^, 
in  1855.  Their  occurrence  is  generally  confined 
to  the  regions  of  the  southern  Appalachians, 
the  Great  Lakes,  and  to  the  Coast  and  Sierra 
Nevada  ranges  of  California  and  Oregon.  The 
diamond-fields  of  British  Guiana  are  about  250 
miles  up  the  Mazaruni  River,  and,  while  new, 
they  give  some  promise  of  future  importance. 
New  South  Wales  produces  about  25,000  carats 
annually  from  alluvial  washings  near  Mudgee, 
and  on  the  ]\Iacquarie  River.  In  Russia,  dia- 
monds occur  on  the  western  slopes  of  the  Urals, 
and  are  obtained  in  the  washing  of  sands  and 
gravels  for  gold. 

Origin  of  Diamonds.  The  problem  as  to  the 
origin  of  the  diamond,  once  a  favorite  subject  of 
speculation,  has  been  studied  recently  by  scien- 
tists with  some  success.  In  this  connection,  the 
South  African  fields  are  most  significant.  As 
previously  stated,  the  deposits  are  circvilar  or 
oval  in  form,  and  it  has  been  found  that  they 
are'  inclosed  by  a  wall  of  carbonaceous  shale. 
For  a  considerable  distance  below  the  surface, 
the  deposits  consist  of  a  yellowish,  friable  mate- 
rial called  by  the  miners  'yellow  ground,'  but 
when,  with  depth,  the  limit  of  atmospheric 
weathering  has  been  reached,  they  pass  into  a 
partially  serpentinized  olivine-pyroxene  rock  of 
igneous  character,  known  as  'blue  ground.'  These 
facts  indicate  that  the  deposits  occupy  the  vents 
or  pipes  of  ancient  volcanoes,  and  it  is  there- 
fore probable  that  the  presence  of  the  diamond 
is  connected  with  volcanic  activity,  the  stones 
either  having  been  brought  up  from  the  interior 
of  the  earth,  or  having  been  formed  in  place 
imder  the  influence  of  the  molten  rock  in  con- 
tact with  the  carbonaceous  shale.  The  French 
geologist  De  Launay  has  argued  that  the  dia- 
monds have  come  up  from  below.  This  view 
seems  to  be  supported  by  the  fact  that  their 
occurrence  is  apparently  independent  of  the  in- 
closing rock,  whether  this  be  the  carbonaceous 
shale  found  at  the  surface  or  the  underlying  dia- 
base and  quartzite.  The  conditions  necessary 
for  the  crystallization  of  carbon  in  the  form  of 
diamond  would  seem  to  be  intense  heat  and 
great  pressure,  such  as  exist  during  the  forma- 
tion of  igneous  rocks.  Successful  attempts  to 
reproduce  these  conditions  artificially  liave  been 
carried  out  by  Professor  IMoissan  of  Paris,  and 
also  by  the  English  chemist  Professor  Crookes. 
The  method  employed  consists  in  heating  pure 
prepared  carbon  and  iron  in  an  electric  furnace. 
By  sudden  cooling  of  the  molten  iron,  the  surface 
contracts  and  exerts  a  powerful  pressure  upon 
the  interior  mass.  When  cold,  the  iron  is  dis- 
solved in  acid,  and  small  black  particles  remain 
whicli  cxhilnt  the  properties  of  genuine  dia- 
monds. 

"\^.\i,i'E.  The  value  of  gem  diamonds  cannot  be 
notermined  by  absolute  standards.  Weight,  cut, 
brilliancy,  color,  and  perfection  of  the  stones 
are  factors  that  nnist  be  considered  in  estimating 
the  value,  which  is,  moreoA-er,  subject  to  fluctua- 
tion. Colorless  stones  brinsr  hiirher  prices  than 
off-colored  stones,  but  if  decided  tints  of  red, 
blue,   or   green   are    present    they   may   increase 
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the  value  abnormally.  The  value  ordinaiily  in- 
creases in  a  ratio  increasing  with  the  weight, 
but  this  rule  does  not  hold  good  for  the  largest 
stones,  the  prices  of  which  cannot  be  fixed.  Dia- 
monds in  the  rough  generally  average  $8  to  $15 
the  carat  for  the  run  of  the  mine. 

Remarkable  Diamonds.  The  most  valuable 
gems,  among  which  there  arc  some  exceeding  100 
carats  in  weight,  are  generally  owned  by  royal 
families  or  are  treasured  by  governments  as 
State  jewels.  One  of  the  largest  is  the  Orloll". 
owned  by  the  Czar  of  Russia,  which  weighs  195 
carats,  and  is  cut  in  rose  form.  Its  origin  is 
doubtful :  according  to  one  account,  it  was  stolen 
from  a  Brahman  temple  in  India,  while  another 
indicates  that  it  was  owned  by  Xadir  Shah  of 
Persia,  and  came  after  his  death  into  the  hands 
of  an  Armenian  merchant.  In  1772  it  was  pur- 
chased by  the  Empress  Catharine  II..  at  a  price 
said  to  have  been  $450,000,  besides  an  annuity  of 
$4,000  and  a  Russian  title.  The  Koh-i-nur, 
weighing  102%  carats,  and  o\\'ned  by  the  royal 
family  of  England,  was  found,  according  to 
legend,  in  India  long  before  the  Christian  Era. 
After  having  been  handed  do\Aii  through  a  long 
line  of  Indian  princes,  it  was  seized  during  the 
British  invasion  of  the  Ptinjab.  and  carried  to 
ICngland.  The  stone  is  said  to  have  weighed 
originally  794  carats,  having  been  reduced  to  its 
present  size  by  repeated  cutting.  The  Regent  or 
Pitt  diamond  in  the  Louvre  in  Paris,  weighs 
136  carats,  and  is  valued  at  $2,500,000.  It  is 
perhaps  the  finest  of  large  brilliants.  The 
ilope  diamond,  weighine:  4414  carats,  is  a  beauti- 
ful blue  stone,  valued  at  $125,000.  A  light 
green  diamond  of  481^  carats,  in  the  Green 
Vault  at  Dresden,  and  a  red  diamond  of  10 
carats,  among  the  crown  jewels  of  Russia,  are 
unique  specimens.  Among  the  most  valuable 
stones  found  in  recent  times  are  the  Victoria, 
weighing  180  carats,  which  was  purchased  by  the 
Xizam  of  Hyderabad :  the  De  Beers.  Aveighing 
225  carats:  and  the  Tiffany,  weighing  125  carats. 

Di.\moxd-Cl'ttixg.  The  art  of  diamond-cut- 
ting was  not  developed  until  the  middle  of  the 
fifteenth  century,  although  crude  methods  of 
polishing  were  in  use  long  before  that  time. 
About  1470  a  guild  of  lapidaries  was  established 
at  Bruges,  under  the  direction  of  Louis  de  Ber- 
quem,  who  is  thought  to  have  been  the  first  to 
devise  a  regular  plan  for  the  arrangement  of 
facets,  so  as  to  increase  the  color  effects  in  gems. 
Other  guilds  were  soon  foimded  in  Antwerp  and 
Amsterdam,  and  these  cities  rapidly  gained  pre- 
eminence in  the  industry,  a  position  they  still 
maintain.  London,  the  market  for  rough  stones, 
is  a  small  competitor,  while  Paris  and  New 
York  are  imimportant.  except  for  the  sale  of 
gems. 

In  diamond-cutting,  the  operations  are  per- 
formed with  the  single  object  of  producing  the 
most  valuable  gem  from  a  crude  stone.  The 
apparatus  used  is  simple,  but  its  maniptilation 
requires  both  skill  and  experience.  In  the  first 
place,  the  stone  must  be  examined  carefully  to 
determine  its  shape,  color,  and  the  possible  pres- 
ence of  flaws,  as  these  features  will  govern  the 
operation  of  cutting.  If  the  shape  is  such  that 
it  cannot  be  reduced  readily  to  one  of  the  usual 
forms,  the  stone  may  be  divided  into  two  or 
more  parts  by  takincr  advantajre  of  the  natural 
cleavage.  The  diamond  is  cemented  to  a  wooden 
holder  and  a  steel  blade  is  applied  in  a  direction 


parallel  to  an  octahedral  face.  A  sharp  blow 
upon  the  back  of  the  blade  is  sufficient  to  accom- 
plish the  cleaving.  The  next  process  (bruting). 
brings  out  the  facets.  Two  rough  stones,  fixed 
at  the  end  of  holders,  are  held  in  either  hand  of 
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Figs.  1-5 — the  Brilliant :  1  and  2,  fundamental  form;  3, 4,  5, 
side,  top,  and  back  views  of  the  cutting.  Figs.  6  an,'  7, 
top  and  side  views  of  the  Kose  cutting.  Fig.  8,  view  of  the 
Briolette  cutting. 

the  operator,  who  presses  them  against  each 
other,  at  the  same  time  giving  them  a  rubbing 
motion.  The  friction  wears  away  the  surfaces 
gradually  imtil  they  coincide  in  position  to  two 
of  the  facets.  The  diamonds  are  then  cemented 
in  new  positions,  and  the  operation  is  continued. 
The  waste  particles  of  dust  are  collected  and 
used  in  the  final  process  of  polishing.  For  this 
the  apparatus  consists  of  a  small  disk  of  spongy 
cast-iron,  turning  on  a  vertical  spindle  at  a 
speed  of  2000  to  3000  revolutions  per  minute. 
The  stone,  imbedded  in  the  apex  of  a  metallic 
(lead-tin)  cone  is  held  by  a  clamp  against  the 
surface  of  the  disk,  which  is  smeared  fi"om  time 
to  time  with  a  mixture  of  olive  oil  and  diamond- 
dust.  This  operation  requires  constant  atten- 
tion, as  the  stone  may  be  permanently  damaged 
by  over-heating. 

Of  the  several  forms  in  which  diamonds  are 
cut,  the  hriUianl  is  the  favorite.  It  is  derived 
from  the  fundamental  octahedron  and  requires, 
when  perfect,  58  facets.  In  the  middle  is  an 
octagonal  facet  called  the  'table,'  which  is  sur- 
rounded by  32  smaller  facets,  reaching  to  the 
line  of  union  (girdle)  between  the  upper  and 
lower  portions.  On  the  lower  portion  there  are 
24  facets  symmetrically  arranged  around  the 
'culet.'  The  i-ose  form  is  used  for  thin  stones. 
It  consists  of  a  number  of  triangular  facets,  the 
apices  of  which  meet  in  the  crown,  and  whose 
bases  are  supported  by  a  second  row  of  facets 
extending  to  the  girdle.  The  loAAcr  part  is  per- 
fectly flat.  In  the  hriolette  the  stone  is  cut  into 
triangular  facets,  but  the  form  is  pear-shaped 
and  there  is  no  girdle. 

Bibliography.  Kunz.  Gems  and  Precious 
f^tnnes  (Xew  York.  1900)  ;  Streeter.  Precious 
ftones  and  Gems  (London.  1894)  :  Streeter.  The 
Great  Diamonds  of  the  World  (London.  1882)  ; 
Church,    Precious    Stones    (London,    1883)  ;    De 
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Launay,  Les  dlamants  dii  Cap  (Paris,  1897); 
iieauiuont,  Hcport  on  a  Journey  to  the  Diuinond 
Fields  of  Alinas  Geracs  (London,  1899)  ;  Clare- 
mont,  "The  Cutting  and  Polishing  of  Precious 
Stones,"  The  Mineral  Industry,  vol.  viii.  (New 
York,  1900).  For  methods  of  distinguishing 
diamonds,  consult  Claremont,  "The  Identification 
of  Gems,"  The  Mineral  Industry,  vol.  vii.  (New 
York,  1899).     See  Gems;  Carbon. 

DIAMOND  or  DYAMOND.  In  Spenser's 
Faerie  Qucenc,  one  of  the  three  sons  of  Agape, 
who  is  killed  by  Caniballo,  and  who  miraculously 
bequeaths  his  strength  to  his  two  brothers. 

DIAMOND,  Capi;.     See  Cape  Diamond. 

DIAMOND  BEETLE.  The  common  name 
of  a  South  American  weevil  (Entimus  imperi- 
alis) ,  so  named  because  of  its  brilliant  colora- 
tion. It  is  an  inch  or  more  in  length,  with  a 
black  surface  covered  with  punctures  lined  with 
oval  scales  that  i-eflect  such  a  brilliant  green 
that  the  entire  elytra  appear  green  instead  of 
black.  The  color  changes  with  varying  reflected 
light,  and  is  purely  optical  and  not  due  at  all 
to  any  pigment. 

DIAMOND-BIRD  (so  called  from  the  pecu- 
liar marks  on  the  i^lumage).  A  small  insectivo- 
rous bird  of  the  Australian  genus  Pardolotus,  of 
uncertain  affinities,  but  allied  to  the  honey- 
suckers  (q.v. ),  and  by  some  placed  in  the 
Dicffiidse.  (See  Dic.eum.)  The  commonest  species 
is  the  well-known  Pardolotus  affinis.  "It  would 
be  in  vain,"  says  Wheelwright,  in  Bush  Wander- 
ings (London,  18G5),  "to  attempt  to  do  justice 
.  .  .  to  the  varied  and  beautiful  plumage  of 
this  handsome  little  bird.  The  general  color  is 
ashy-gray  and  white,  but  spotted  and  spangled 
all  over  with  red,  yellow,  orange,  and  black,  and 
the  tail-coverts  dark  red."  It  is  migratory,  fre- 
quents in  summer  the  open  gum  forests  of  south- 
ern Australia,  especially  about  the  honeysuckles 
and  other  tree-flowers ;  has  a  loud,  sweet  call- 
note  ;  and  breeds  in  holes  in  old  logs  and  some- 
times in  the  ground. 

DIAMOND-CUTTING.  See  Diamond;  Lap- 
idary Work. 

DIAMOND  NECKLACE,  The  Affair  of 
THE.  A  celebrated  scandal  involving  the  royal 
family  of  France  in  the  j'ears  preceding  the  out- 
break of  the  French  Revolution.  The  aff'air  has 
remained  a  puzzling  incident  in  the  history  of 
the  French  Court,  in  spite  of  time  and  a  fairly 
generous  literature.  The  nearest  approach  to 
the  truth  has  probably  been  made  by  Michelet, 
in  the  sixteenth  volume  of  his  Histoire  de  France. 
The  story  revolves  about  a  magnificent  collar 
of  diamonds  which  IM'essrs.  Boehmer  and  Bas- 
sange,  jewelers  to  the  French  Court,  had  brought 
together  at  vast  expense  for  Madame  du  Barry, 
mistress  of  Louis  XV.  The  King,  however,  died 
before  the  necklace'  was  completed.  Toward  the 
end  of  1784  Boehmer  and  Bassangc  attempted 
to  induce  Marie  Antoinette  to  purchase  the  neck- 
lace, through  the  eflTorts  of  an  intermediary,  a 
certain  Countess  Lamotte-Valois,  who  claimed 
descent  from  the  house  that  had  once  ruled 
over  France,  and  who  enjoyed  some  influence 
with  the  Queen.  For  some  lime  hefore  this  the 
Countess  had  been  acting  as  tlie  agent  in  a 
remarkable  intrigue  revolving  about  Cardinal 
Kohan,  Grand  Almoner  of  France  and  Bishop  of 
Strassburg,    who,    previous    to    1774,    had    been 


ambassador  at  Vienna,  and  had  been  recalled  in 
disgrace.  Hoping  to  regain  power  through  the 
favor  of  the  Queen,  this  good-natured  libertine, 
generous,  vain,  and  easily  imposed  upon,  fell  a 
victim  to  the  cumiing  of  the  Countess,  who  per- 
suaded him  that  ^larie  Antoinette  was  inclined 
to  look  with  favor  upon  him.  A  remarkable  cor- 
respondence ensued,  in  which  Rohan's  hopes  were 
fed  by  letters  purporting  to  come  from  the 
Queen,  but  in  reality  written  by  the  Countess. 
In  July,  1784,  the  Cardinal  was  made  to  believe 
that  the  Queen  had  consented  to  gi\e  him  a 
private  audience.  A  woman  of  the  streets,  a 
certain  Mile.  Oliva,  in  form  and  general  cast 
of  features  remarkably  resembling  jNlarie  An- 
toinette, was  hired  to  imijersonate  the  Queen.  A 
brief  interview  in  the  park  of  Versailles  at  mid- 
night served  to  keep  up  the  prelate's  ardor, 
and  his  gratitude  showed  itself  in  substantial 
favors  to  the  Countess. 

When  Boehmer  and  Bassange  sought  her  ser- 
vices with  the  Queen,  the  Countess  probably  con- 
ceived the  idea  of  uniting  the  two  enterprises 
into  one  profitable  undertaking.  In  January/ 
1785,  she  informed  Bassange  that  the  Queen  was 
willing  to  purchase  the  collar,  but  she  made  it  a 
condition  that  the  negotiations  must  be  carried  on 
through  a  third  person.  Rohan  was  designated 
as  the  one  from  whom  the  jewelers  were  to  take 
their  sureties  as  to  payment.  The  Cardinal,  who 
had  been  persuaded  that  his  services  in  the  matter 
would  insure  his  success  with  the  Queen,  agreed 
to  pay  1,000,000  livres  for  the  necklace  in  four  in- 
stallments, beginning  with  August  1.  On  Janu- 
ary 29  the  jewelers  signed  a  contract  of  sale, 
and  on  the  31st  the  instrument  was  returned  to 
them  signed  'INIarie  Antoinette  de  France.'  This 
is  generally  brought  forward  as  a  proof  against 
the  genuineness  of  the  signature,  inasmuch  as  the 
Queen  was  accustomed  to  sign  herself  'j\Iarie 
Antoinette  d'Autriche.'  On  February  1,  at  Ver- 
sailles, in  the  presence  of  Rohan,  the  Countess 
delivered  a  casket  containing  the  necklace  to 
Desclaux,  an  attendant  of  the  Queen,  after  the 
smaller  stones  and  pendants  had  been  removed 
for  the  purpose  of  securing  the  money  necessary 
for  the  payment  of  the  first  installment.  This  is 
the  version  given  by  the  Countess  in  her  Memoirs, 
and  is  accepted  by  Michelet.  Whether  the  ac- 
count be  true  or  false,  nothing  more  was  ever 
seen  of  the  collar  as  a  whole.  The  failure  of 
Rohan  to  pay  on  August  1  led  the  jewelers  to 
complain  to  Breteuil,  Minister  of  Police,  who, 
as  an  enemy  of  Rohan,  rejoiced  exceedingly,  and 
informed  the  Queen  of  the  scandalous  reports 
which  were  being  circulated  in  Paris  concerning 
the  Cardinal  and  herself.  The  affair  was  quickly 
brought  to  the  notice  of  the  King,  upon  whom  it 
produced  an  extremely  painful  impression.  On 
August  15,  Ascension  Day,  the  Cardinal  Rohan, 
in  full  pontificial  robes,  was  arrested  in  the 
midst  of  the  Court,  and  sent  to  the  Bastille.  The 
Countess  was  arrested  three  days  later,  and  this 
was  followed  by  the  imprisonment  of  the  wonder- 
working magician  Cagliostro  (q.v.),  Avho  had 
been  Rohan's  chief  adviser  in  the  afi'air,  as  well 
as  of  Laniotte's  lover  and  ]Ml]o.  Oliva.  The  Par- 
lement  of  Paris  was  charged  with  tlie  trial  of  the 
case,  A\hich.  however,  was  conduciod  in  a  half- 
hearted manner,  for  it  Avould  soom  that  the  King, 
fearing  Ihe  odium  which  a  fidl  revelation  might 
bring  upon  the  Queen,  prevented,  in  a  large  meas- 
ure, an  impartial  investigation.     On  ^May  ."^l   the 
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Countess  was  found  guilty  of  the  theft  of  the  neck- 
lace, and  was  sentenced  to  be  scourged,  branded, 
and  imjjrisoned  for  life.  Her  husband,  who  liad 
succeeded  in  avoiding  arrest,  was  condemned  to 
the  galleys  as  her  accomplice.  Rohan  and  Cagli- 
ostro  were  found  guilty  of  criminal  intent,  and 
the  Cardinal  was  declared  an  innocent  dupe.  The 
Countess  succeeded  in  escaping  from  prison,  and 
took  up  her  residence  in  London,  where  she  died 
miserably  in  1791. 

From  the  evidence  adduced  during  the  trial, 
from  the  conduct  of  the  principal  characters 
after  the  revelation,  and  from  a  comparison  of 
the  Memoirs  subsequently  published  by  the  Coun- 
tess Lamotte,  and  by  Georgel,  the  private  secre- 
tary of  Rohan,  Michelet  was  led  to  believe  that 
the  Countess's  account  of  the  disappearance  of  the 
necklace  is,  on  the  whole,  the  most  reasonable. 
Against  Rohan,  who  declared  that  the  jewels 
had  been  stolen  by  the  Countess  and  disposed  of 
in  London  by  her  husband,  she  maintained  that 
only  the  smaller  stones  had  been  removed  and 
sold  in  London,  and  that  the  proceeds  of  the 
sale  had  been  spent  by  Rohan  and  his  suite. 
The  larger  stones,  she  insisted,  had  been  de- 
livered in  good  faith  to  the  Queen's  messenger, 
and  if  they  were  intercepted,  it  must  have  been 
done  by  Rohan  himself.  In  so  far  as  regards 
the  Queen,  Michelet  believes  that  she  was  a 
party  to  the  intrigvie  with  Rohan,  into  which  she 
entered,  probably,  out  of  a  well-known  predilec- 
tion for  risque  escapades.  He  hints,  also,  that 
the  Queen  in  fact  did  receive  the  jewels,  but  that 
the  Countess  was  condemned  and  Rohan  excul- 
pated to  save  ]\Iarie  Antoinette's  good  name.  The 
Affair  of  the  Diamond  Necklace  played  no  small 
part  in  hastening  the  approach  of  the  French 
Revolution  bj^  bringing  the  monarchy  and  the 
Court  into  greater  disrepute  than  ever.  The 
populace  of  Paris  seized  upon  the  occasion  to 
vent  their  hatred  against  the  Austrian  woman. 
The  Parlement  itself  was  by  no  means  unwilling 
to  condemn  the  Countess  Lamotte,  since,  in  doing 
so,  it  was  virtually  striking  at  the  Queen,  whose 
agent,  according  to  popular  opinion,  she  was. 
Consult:  Michelet.  Histoire  dc  France,  vol.  xvi. 
(Paris,  1867)  ;  Carlyle,  The  Diamond  Neclclace; 
Campardon,  Marie  Antoinette  et  le  proces  du 
collier  (Paris,  1862)  ;  Combes,  Marie  Antoinette 
et  Vintrigue  du  collier  (Paris,  1776).  The  so- 
called  Memoirs  of  the  Countess  Lamotte,  pub- 
lished in  London  in  1791,  are  valuable,  though 
requiring  to  be  used  with  the  utmost  caution. 
The  Memoirs  of  Georgel,  Campan,  and  Beugnot 
are  also  important  sources  of  information.  The 
best  account  of  the  whole  affair  is  to  be  found  in 
Funck-Brentano,  The  Diamond  'Necklace  (Eng. 
trans.,  New  York,  1901). 

DIAMOND  RATTLESNAKE.  See  Rattle- 
snake. 

DIAMOND-SNAKE  (so  called  from  the  dia- 
mond-shaped marks  on  its  skin).  (1)  An  Aus- 
tralian python,  or  rock-snake  (Python  spilotis) , 
which  was  long  regarded  as  one  of  the  two  spe- 
cies of  the  genus  Morelia,  the  other  being  the 
so-called  carpet-snake  (Morelia  variegata) .  The 
two  are  now  considered  varieties  of  a  single 
highly  variable  species  of  true  python,  the  richly 
colored  variety  called  diamond-snake  being  espe- 
cially abundant  in  Victoria,  while  the  so-called 
carpet-snake  is  widely  scattered  throughout  Aus- 
tralia.   It  is  about  six  feet  long,  of  rather  heavy 


form,  and  inhabits  nearly  every  region  that 
offers  shelter,  though  stony  ridges  supplied 
with  trees  and  well  watered  seem  to  be  its 
favorite  haunt.  Its  food  consists  of  small  mam- 
mals, birds,  and  birds'  eggs  and  young,  and  it 
frequently  raids  the  poultry  yards  of  the  farm- 
ers. Though  able  to  bite  severely  when  irritated, 
it  is  not  poisonous.  It  makes  a  sort  of  nest  of 
dry  grass  or  other  soft  materials  within  a  hollow 
log,  or  similar  place,  and  lays  its  eggs  in  a  pile, 
which  it  guards.  The  colors  vary  from  glossy 
black,  with  bright  yellow  spots,  one  on  each 
scale,  and  forming  an  arrangement  of  lozenge- 
sliaped  markings,  with  the  abdomen  yellow  and 
black,  as  in  the  true  diamond-snake,  to  the  green- 
ish, irregularly  marked  coloration  of  the  'carpet' 
variety. 

(2)  In  Tasmania,  a  local  venomous  serpent 
[Holocephalus  superbiis) .     See  Death-adder. 

DIAMOND  STATE,  The.  Delaware.  See 
States,  Popular  Names  of. 

DIAMOND  WEDDING.     See  Wedding  An- 

NmnRS  ARIES. 

DIA'NA  (Lat.,  OLat.  Jana,  fem.  of  Janus^ 
probably  connected  with  Lat.  Jupiter,  Gk.  A'6f, 
Dios,  of  Zeus,  Skt.  div,  sky).  A  Roman  goddess, 
corresponding  in  most  of  her  attributes  to  the 
Greek  Artemis.  According  to  the  common  myths, 
she  was  the  daughter  of  Zeus  and  Leto,  the  twin 
sister  of  Apollo,  and  therefore  worshiped  with 
him  at  Delos^  IMiletus,  and  many  other  places. 
There  seems  good  reason  for  believing  that  this 
connection  with  Apollo  is  one  of  the  later  develop- 
ments of  the  worship  of  Artemis.  It  exercised, 
in  time,  a  powerful  influence  on  literature,  art, 
and  religion.  To  this  aspect  of  Artemis  belongs 
the  conception  of  her  virgin  purity,  a  quality 
which  she  ^\■as  supposed  to  reqviire  strictly  from 
others,  especially  from  her  priests  and  priestesses. 
From  the  fifth  century  B.C.,  Artemis  is  frequently 
identified  by  the  poets  with  Selene,  the  moon- 
goddess,  and  Hecate,  while  still  later  she  was 
connected  with  numerous  foreign  deities,  in 
whose  worship  the  Greeks  thought  they  found 
kindred  rites.  Such  Avere  the  Persian  Anaitis 
from  the  Oxus,  the  Thracian  Bendis,  the  Cretan 
Britomartis  or  Dictynna,  the  goddess  of  the 
Tauric  Chersonese  ( the  Crimea ) ,  who  was  wor- 
shiped with  human  sacrifices,  and,  above  all, 
the  great  nature-goddess  who  was  the  chief  deity 
of  Ephesus,  where  her  temple  was  the  wonder 
of  the  world.  In  archaic  art,  Artemis  often 
appears  as  winged  and  grasping  two  lions  or  other 
wild  animals,  the  so-called  'Persian  Artemis' : 
but  later  the  prevailing  type  is  that  of  the 
huntress,  with  high-girded  tunic,  armed  with 
bow  and  quiver,  and  sometimes  grasping  a  deer. 
She  also  appears  in  long,  flowing  robes,  and,  as 
Selene,  wears  the  crescent  moon  on  her  forehead. 
The  Romans  identified  with  the  Greek  Artemis 
their  Italian  goddess  Diana,  Avho  was  also  a 
nature-goddess.  Her  worship  was  rapidly  Helle- 
nized,  but  the  cult  in  the  grove  at  Nemi  (q.v. ) 
was  long  preserved.  The  distinguishing  feature 
of  this  sanctuary  was  that  the  priest  must  win 
his  position  by  killing  his  predecessor;  a  require- 
ment which  in  historic  times  led  to  this  place 
being  filled  with  runaway  slaves.  Consult 
Frazer,  Golden  Hough    (3  vols.,  London,  1900). 

The  conception  of  this  goddess  is  singularly 
devoid  of  unity,  and  there  is  much  in  the  legends 
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mon  name  of  originally  diverse  local  divinities. 
Even  the  Greek  name  is  still  unexplained.  In 
manj'  phases  of  her  cult,  Artemis  appears  as  a 
nature-goddess,  as  bringing  fruitfulness,  and  as 
worshiped  on  mountains  and  in  meadows  or 
sacred  groves,  or  even  as  connected  with  the 
swamps  and  streams,  or  with  husbandry.  More 
prominent  in  the  literature  and  art  is  the  con- 
ception of  Artemis  as  ruler  and  guardian  of  the 
animal  world,  not  merely  of  deer,  bear,  and  other 
wild  creatures,  but  also  of  domestic  cattle,  for 
the  bull  is  one  of  her  chosen  victims,  and  the 
bucolic  poetry  of  the  shepherds  is  said  to  have 
arisen  at  her  festivals.  Artemis  (sometimes 
directly  identified  with  Eileithyia)  was  sup- 
posed to  protect  women  in  childbirth;  she  also 
watched  over  tlie  growth  of  children.  To  her 
they  offered  their  liair  on  attaining  maturity,  and 
the  maidens,  before  marriage,  dedicated  their 
toys,  dolls,  and  garments.  But  Artemis  does  not 
always  appear  as  the  friendly  deity.  She  is  also 
a  goddess  of  death,  especially  in  the  case  of 
women,  whom  slie  slays  with  her  gentle  arrows 
as  Apollo  does  men.  In  this  aspect,  she  de- 
manded liuman  sacrifices,  and  there  are  nume- 
rous traces  of  sucli  bloody  rites  in  such  Greek 
legends  as  that  of  Iphigenia,  and  in  later  sym- 
bolism.    See  Myth;  Mythology. 

DIANA.  ( 1 )  In  D'Urfe's  Astrce,  a  character 
suggested  by  Montemayor's  Diana  Enamorada. 
(2)  In  Shakespeare's  All's  Well  that  Ends  Well, 
the  daughter  of  the  widow,  who,  through  Ber- 
tram's love  for  her,  reconciles  him  with  Helena. 

DIANA,  Temple  of.  A  magnificent  structure 
at  Ephesus,  built  at  the  public  charge,  and  re- 
corded as  one  of  the  seven  wonders  of  the  world. 
The  site  was  early  the  seat  of  the  worship  of  the 
Asiatic  nature-goddess,  whom  the  Greeks  iden- 
tified with  Artemis,  and  legend  told  of  many 
temples  burned  before  the  Ephesians,  in  the  sixth 
century  B.C.,  began  the  earlier  of  the  two  famous 
temples.  Chersiphron,  of  Cnosus,  was  the  chief 
architect,  and  the  work  was  continued  by  his 
son  Metagenes.  According  t«  Pliny,  120  years 
elapsed  before  it  was  completed,  but  the  state- 
ment is  somewhat  doubtful,  as  it  seems  clear 
that  the  sculptured  bases  of  the  columns  and  the 
frieze  and  cornice  belong  to  the  same  era,  the 
time  of  King  Cncsus  (q.v.),  who  contributed 
largely  to  the  building.  This  temple  was  burned 
in  B.C.  356  by  a  certain  Herostratus,  who  wished 
to  inunortalize  himself;  and  the  myth-mongers 
asserted  that  the  fire  occurred  on  the  night  when 
Alexander  the  Great  was  born.  Tlie  fire  seems 
to  have  destroyed  only  a  part  of  the  temple,  and 
its  reconstruction  was  at  once  begun,  under  the 
direction  of  Dinocrates  (q.v.).  This  temple 
seems  to  have  Ijeen  plundered  and  jierhaps 
burned  by  the  Goths  in  a.d.  202.  Of  these  struc- 
tures, some  remains  were  found  by  J.  T.  Wood, 
who  conducted  excavations  at  Ephesus  from  18G3 
to  1874,  though  not  till  18G9  was  the  true  site 
determined.  The  lower  platform  was  418  feet 
11/^  inches  by  231)  feet  4^,4  inches,  whilg  the  top 
of  the  stylobate  measured  342  feet  fi1^  inches  by 
163  feet  91/.  inches.  This  was  10  feet  lOVi;  inches 
above  the  lower  platform.  Tlie  temple  had  two 
rows  of  eight  columns  each  across  the  front,  and 
probably  t\\o  rows  of  20  columns  each  on  the 
eides,  counting  corner  columns  twice.  The 
columns  were  about  60  feet  high,  of  the  Ionic 
order,  and  36  of  tliem  had  tlie  lower  drums  sculp- 
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tured  in  relief.  The  sculptures  and  fragments 
of  the  architecture  of  both  the  earlier  and  later 
temples  are  now  in  the  British  Museum.  The 
material  hardly  suffices  for  a  satisfactory 
restoration,  and  the  schemes  proposed  differ 
widely  in  details.  Consult :  Wood,  Discoveries  at 
Ephesus  (London,  1877);  Ferguson,  "The 
Temple  of  Diana  at  Ephesus,"  in  Transactions 
of  Royal  Institute  of  British  Architects  (Lon- 
don, I8S3)  ;  and  Murray,  "Sculptured  Columns 
of  the  Temple  of  Diana  at  Ephesus,"  in  Journal 
of  the  Roiial  Institute  of  British  Architects 
(London,  1805). 

DIANA  AND  ACT^'ON.  A  painting  by 
Titian  (1559),  now  hanging  in  Bridgewater 
House,  London.  It  represents  the  goddess  sur- 
prised by  the  hiuiter,  in  the  midst  of  her  ablu- 
tions. 

DIANA  AND  CALLIS'TO.  A  mythological 
])icture  by  Titian,  in  the  Bridgewater  collection. 
It  represents  the  detection  of  the  Arcadian  hunt- 
ress's shame. 

DIANA  ENAMORADA,  de-ti'na  a'na-mo- 
rlVDd  (Sp..  enamored  Diana).  An  extremely 
popular  pastoral  romance,  by  Jorge  de  Monte- 
mayor,  first  printed  at  Valencia  in  1542;  left 
incomplete,  and  finished  in  1564  by  Antonio 
Perez  of  Salamanca. 

DIANA  MONKEY.  A  well-known  monkey 
{Ccrcopithccus  Diana)  of  the  west  coast  of 
Africa,  which  takes  its  name  from  a  crescent  of 
upstanding  wliite  hair  on  the  forehead.  Its  gen- 
eral color  is  black,  with  the  ridge  of  the  back  and 
the  rump  bay  color,  sharply  defined  and  strik- 
ingly set  off  by  the  pure  white  of  all  the  fore 
parts,  inckiding  a  long  beard.  Like  its  congener, 
the  Mona.  monkey,  this  guenon  (q.v.)  is  gentle 
and  easily  tamed  when  young;  but  it  is  rarely 
seen  in  menageries  on  account  of  its  delicacy. 
See  Plate  of  IVIonkey.s  of  the  Old  World. 

DIANA  OF  VERSAILLES,  ver-salz'.  The 
most  celebrated  extant  statue  of  Artemis,  from 
Hadrian's  villa  at  Tivoli,  now  in  the  Louvre. 
The  himtress  is  shown  stepping  quickly  forward 
and  about  to  draw  an  arrow  from  the  quiver. 

DIANA  WITH  HER  NYMPHS.  A  famous 
painting  by  Domenichino,  in  the  Borghese  Gal- 
leiy.  Pome.  It  represents  the  huntresses  of 
Greek  myth  returning  with  the  spoils  of  the 
chase. 

DIANE     DE     FRANCE,     dc'in/    dr    friixs, 

DUCHESSE     DE     MoNTMORE.NCY     KT     D'AnGOULSmE 

(1538-1619).  A  French  lady,  born  in  Piedmont. 
Her  father  was  Henry  II.  of  France  and  her 
mother,  Fillipa  Duca,  a  low-born  Piedmontese  of 
great  beauty,  whom  he  met  during  the  campaign 
in  Italy  (1537).  Diane  was  educated  in  France 
and  solemnly  legitimatized,  and  always  after- 
wards signed  herself  Diane  de  France.  She  was 
the  favorite  daughter  of  her  father,  and  was 
married  with  much  pomp  to  Orazio  Faraese,  Due 
de  Castro,  second  son  of  the  Duke  of  Parma 
(1553).  Six  months  later  this  prince  was  killed 
by  the  Spanish  at  Hesdin.  Four  years  after- 
wards Diane  was  married  to  l^Vancois  de  IMont- 
morency,  the  eldest  son  of  the  Constable.  Upon 
his  death  she  declined  to  enter  again  into  matri- 
mony, and  turned  her  attention  to  pious  deeds 
and  the  delicate  role  of  mediator  in  the  differ- 
ences between  the  members  of  her  family.  Her 
gentleness  and  real  goodness,  in  a  time  so  corrupt. 
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made  lier  honored  by  all.  She  is  one  of  the  most 
agreeable  figures  in  that  period  of  French  history. 

DIANE  DE  POITIERS,  de'an'  de  pwa'tya' 
(1499-I5G6).  Duchess  of  Valentinois  and  mis- 
tress of  Henry  II.  of  France.  Wlien  but  thirteen 
years  of  age  she  was  married  to  the  Count  of 
Maulevrier,  Grand  Sensechal  of  Normandy,  by 
whom  she  had  two  daughters.  She  was  a  widow 
at  thirty-two,  and  some  seven  years  later  became 
the  mistress  of  Henry  (then  dauphin),  who  was 
but  eighteen  j-ears  old.  At  that  time  the  Duchess 
d'Etampes  was  the  favorite  of  Francis  I.,  and  the 
two  women  ruled  the  Court;  but  when  Henry 
became  King,  Diane  was  the  real  ruler,  and  at 
once  sent  her  rival  into  exile.  Notwithstanding 
the  beauty  and  the  rights  of  his  wife,  Catharine 
de'  Medici,  Henry  was  controlled  by  Diane  during 
his  whole  reign.  Between  Catharine  and  Diane, 
however,  friendship  and  a  mutual  understanding 
prevailed.  After  tlie  death  of  Henry  she  disap- 
peared from  public  sight. 

DIANO  MARINA,  do-a'no  ma-re'na.  A  win- 
ter resort,  with  sea-bathing,  in  the  Province  of 
Porto  ^laurizio,  northwest  Italy.  20  miles  east  of 
San  Remo  (ilap:  Italy,  C  4).  It  was  partly  de- 
stroyed by  the  earthquake  of  P'ebruary,  1887,  but 
has  since  been  rebuilt.  Population  (commune), 
in  1901,  1859. 

DIANORA,  de'a-no'ra.  The  wife  of  Gilbert  o 
in  the  fifth  story  of  the  tenth  day  in  Boccaccio's 
Decameron.  To  free  herself  from  the  suit  of  An- 
saldo  she  set  him  an  impossible  task,  which,  how- 
ever, he  accomplished  by  the  aid  of  a  magician. 
When  her  husband  insisted  on  her  carrying  out 
her  promise,  Ansaldo  waived  his  claim.  Tlie 
story  is  the  source  of  Chaucer's  Frankli/Ji's  Tale. 

DIANTHUS.     See  Caknatiox;  Pink. 

DI'APA'SON  (Lat.,  octave,  from  Gk.  Sia- 
T^aaCjv,  diapason,  through  all.  sc.  ;^-op(56J)',  cltor- 
don,  chords).  A  term  in  music  by  which  the  an- 
cient Greeks  designated  the  octave.  In  modern 
music,  diapason  is  used  to  denote  the  range  or 
compass  of  the  voice  or  of  an  instrument.  The 
French  used  the  term  as  equivalent  to  pitch.  The 
diapason  normal  is  the  standard  or  international 
pitch  which  is  now  almost  universally  adopted. 
The  French  Academy,  in  1859,  fixed  the  number 
of  vibrations  of  the  a^  at  870  (or  435  double  vi- 
brations) per  second.  Diapason  is  also  the  Eng- 
lish name  given  to  certain  stops  of  pipes  in  the 
organ,  commonly  of  eight-foot  pitch,  which  are 
considered  the  fundamental  stops,  of  which  there 
are  generally  two — a  stopped  diapason  and  an 
open  diapason — on  each  manuel.     See  Oegax. 

DIAPER  'OF.  diapre,  diaspre,  It.  diaspro, 
from  Lat.  jaspis,  Gk.  laaTvic,  iaspis,  jasper,  possi- 
bly of  Semitic  origin;  cf.  Heb.  i/ashpheh.  Ar. 
ycsb,  yasf,  yashb.  ja.sper:  this  stone  being  much 
used  in  ornamenting  jewelry,  originated  the  name 
of  a  texture  ornamented  or  variegated  in  an  an- 
alogous way).  In  textile  Tuanufactures  this  term 
is  applied  to  fabrics  woven  like  damask  (q.v.  1. 
but  Avith  the  pattern  of  a  checkered  character.  The 
appellation,  originally  given  to  silk,  is  now  given 
to  any  material  woven  in  this  way.  In  architec- 
ture. Diaper-work,  or  Diapering,  is  a  kind  of 
decoration  applied  to  plane  surfaces,  and  consists 
of  a  small  pattern  either  of  flowers,  leaves,  or 
arabesques,  carved  or  painted.  The  flower,  or 
other  object,  is  generally  inclosed  in  a  small 
frame,  and  these  frames,  which  touch  each  other 


at  the  edges,  constitute  in  themselves  a  sort  of 
mathematical  diapering.  When  the  pattern  is 
can-ed,  it  is  generally  sunk:  and  when  painted 
it  consists  of  a  darker  shade  of  the  same  color  as 
the  plane  surface,  by  which  the  eff"ect  of  shadow 
is  communicated  to  it. 

DiAPEE  is  applied  in  heraldry  to  fields  and 
charges,  relieved  by  arabesque  and  geometrical 
patterns.  These  patterns  were  generally  of  a 
darker  shade  of  the  same  tincture.  This,  being 
merely  an  ornamental  device,  not  afl'ecting  the 
heraldic  value  of  the  objects  to  which  it  was  ap- 
plied, was  generally  left  to  the  fancy  of  the 
painter. 

DI'APHAN'OSCOPE  (Gk.  6ia<pavr/c,  diaph- 
anes,  transparent  +  CKo-av,  skopein,  to  see). 
A  dark  box,  constructed  for  exhibiting  transpar- 
ent photographs  or  other  pictures.  It  may  or 
may  not  be  furnished  with  a  lens.  Tlie  photo- 
graph, which  is  generally  a  glass  positive,  is 
placed  at  a  distance  from  the  eye  equivalent  to 
the  focal  length  of  the  lens  with  which  the  origi- 
nal picture  A\as  made. 

DI'APHORE'SIS  (Lat.,  from  Gk.  SiaqtopijaLq, 
perspiration,  from  dinpopetv,  diaphorein,  to  carry 
oflF,  from  did,  dia,  through  +  ipopeiv,  phorein, 
to  carry,  frequentative  of  (pepeiv,  pherein,  to 
hear).  The  excretion  of  sweat  or  perspiration, 
whether  perceptible  or  not.  The  term  is  gener- 
ally used  to  denote  the  excessive  perspiration 
caused  by  certain  diiigs  called  diaphoretics  (q.v. ) 
or   sudorifics. 

DIAPH'ORET^CS  (Gk.  dtaoopi/n-iog,  dia- 
phorctihos,  promoting  perspiration,  from  Siaoo- 
pe'tv,  diaphorein,  to  carry  ofi").  Remedies  used 
to  excite  the  secretions  of  the  skin.  The  simplest 
diaphoretic  agents  are  baths,  which  may  be  either 
warm  baths  of  water  or  vapor  baths,  and  may 
be  either  simple  or  medicated.  (See  Bath.) 
The  most  powerful  of  all,  however,  as  regards 
inducing  perspiration,  is  probably  the  so-called 
Turkish  bath,  which  consists  essentially  in  the 
use  of  air  heated  to  a  temperature  of  140°  F.,  or 
even  more.  The  follo\Wng  substances,  used  inter- 
nally, are  powerful  diaphoretics:  antimony,  ipe- 
cacuanha, opium  (these  three  either  singly  or  in 
combination)  :  ammonia,  and  the  carbonate,  or 
acetate,  of  ammonia  (spirit  of  !Mindererus) , 
sweet  spirits  of  nitre,  pilocarpine,  and  alcohol. 

DIAPHRAGM  (Lat.,  diaphragma.  Gk..  6ia- 
opay/ia,  partition,  midriff",  from  6/appa-;.Tivat,  dia- 
phragnynai,  to  barricade,  from  did,  dia,  through 
+  <ppa}Tivai,  phragnynai,  to  fence  in).  A  thin 
musculo-fibrous  partition  separating  the  cavity 
of  the  thorax  from  that  of  the  abdomen.  It  is 
roughly  elliptical,  with  the  longest  diameter 
from  side  to  side  and  almost  horizontal  in  its 
anterior  part,  while  the  posterior  portion  is 
nearly  vertical.  The  diaphragm  is  attached  in 
front  to  the  ensiform  cartilage  of  the  breast -bone 
( sternum ) ,  and  laterally  to  the  inner  surface  of 
the  cartilages  and  bony  parts  of  the  six  or  seven 
lower  ribs :  posteriorly  the  attachment  is  to  two 
aponeurotic  arches  on  each  side  {ligamentum 
arcuatiini  externum  and  internum) .  and  to  the 
second,  third,  and  fourth  lumbar  vertebrre  by 
means  of  firm  fibrous  tendons  (the  crura  of  the 
diaphragm),  which  terminate  above  in  large 
fleshy  bellies.  The  central  portion  of  the  dia- 
phragm is  tendinous  and  shaped  like  a  trefoil 
leaf,  the  miiscular  fibres  radiating  from  this  to 
the  points  of  attachment.     There  are  three  large 
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and  several  smaller  openings  in  the  diaphragnii. 
Tlirough  the  former  jiass  the  abdominal  aorta, 
the  vena  az;\'gos  major,  the  thoracic  duct,  the 
oesophagus,  pneumogastric  nerves,  and  vena  cava. 
The  diaphragm  is  convex  above  and  is  in  relation 
with  the  pleurie  of  the  lungs  and  pericardium : 
while  its  concave  dome  is  invested  by  the  peri- 
toneal lining  of  the  abdomen.  During  respira- 
tion the  height  of  the  diaphragm  constantly 
changes;  it  descends  during  inspiration  and  thus 
increases  the  capacity  of  the  thorax,  so  that  air 
rushes  in  to  till  the  vacuum  formed.  This  con- 
traction of  the  diaphragm  also  raises  the  ribs  and 
widens  the  chest  laterally.  In  expiration  the 
diaphragm  returns  to  its  former  position.  The 
descent  of  the  diaphragm  encroaches  upon  the 
abdomen  and  lessens  its  capacity.  In  all  expul- 
sive acts  the  diaphragm  by  its  contractions  gives 
increased  power  to  the  effort  and  is  accordingly 
an  important  factor  in  sneezing,  coughing,  laugh- 
ing, and  crying,  as  well  as  in  the  expulsion  of 
urine  and  fseces.  Hiccoughing  is  due  to  spas- 
modic contraction  of  the  diaphragm. 

DIAPHRAGM.  A  partition  with  a  hole  in 
it,  employed,  not  only  in  landscape  and  portrait 
lenses  for  photography,  but  also  in  telescopes, 
microscopes,  and  other  optical  instruments,  for 
the  purpose  of  cutting  off  the  superfluous  rays 
of  light,  and  producing  greater  intensity  or 
sharpness  of  the  image  by  decreasing  the  amoimt 
of  spherical  aberration.  (See  Aberratiox, 
Spheeical.  )  The  diaphragm  only  permits  those 
rays  to  pass  which  go  through  the  central  portion 
of  the  lens.  The  aberration  of  these  rays  is 
much  less  than  those  which  pass  through  the 
lens  nearer  its  circumference. 

DIARBEKIR,  de  ar'be-ker',  or  DIARBEKR, 

de-ar-bei-c'r.  A  town  of  Asiatic  Turkey,  capital  of 
a  vilayet  of  the  same  name,  situated  near  the 
right  bank  of  the  Tigris,  from  which  it  is  sepa- 
rated by  extensive  gardens  (Map:  Turkey  in 
Asia,  J  4).  It  is  circular  in  shape,  and  is  sur- 
rounded by  high,  strong  walls,  flanked  with 
towers  and  pierced  by  four  gates.  The  streets 
are  dirty,  and  the  houses  for  the  most  part  are 
built  of  rough  stone,  plastered  with  a  compo- 
sition of  nnid  and  straw,  but  some  of  the  better 
class  are  of  black  basalt.  It  has  numerous  hand- 
some mosques,  khans,  and  bazaars,  and  several 
Christian  churches.  Extensive  manufactures  of 
silk,  cotton,  and  other  goods  were  at  one  time 
carried  on  at  Diarbekir,  and  the  trade  between 
Aleppo  and  Bagdad  eontrilnited  greatly  to  the 
importance  of  the  town,  but  the  manufactures 
and  trade  have  now  greatly  declined.  Its  present 
manufactures  consist  of  red  and  yellow  morocco, 
silk,  and  copper  ware.  Diarbekir  occupies  the 
site  of  the  ancient  Amida.  which  was  a  place  of 
importance  in  the  reign  of  Constantius,  by  w'hom 
it  was  strengthened  and  enlarged.  In  this  reign  it 
was  taken  by  the  Persians,  from  whom  it  was 
again  captured  by  the  Romans ;  but  in  .502  the 
Persians  once  more  became  masters.  After  many 
vicissitudes  it  passed  into  tlie  hands  of  Sultan 
Selim  in  1.51.5.  Its  ])o])ulation  is  estimated  at 
47.000,  cliiefly  Mohammedans. 

DIARRHOEA  (Lat.  (Vmrrhrrn.  from  Gk. 
6ia'p'pr,in,  diarrhoia,  a  flowing  llirough,  from 
SidfjpEtv,  flittrrliein,  to  flow  througli.  from  (ha, 
dia,  through  +  peiv,  rhein,  to  flow).  A  sA-mp- 
tom  of  many  diseases,  consisting  in  frequent 
fluid   discharges  frora   the  bowels.     It  occurs   in 


catarrhal  or  inflammatorv'  diseases  of  the  various 
jjarts  of  the  bowels,  as  enteritis,  colitis,  and  duo- 
denitis, in  cholera,  typhoid  fever,  Bright's  dis- 
ease, dysentery,  and  tuberculosis.  It  is  often  a 
temporary  affection,  due  to  an  eflort  of  nature  to 
remove  poisonous  or  indigestible  substances  from 
tlie  intestine.  It  follows  the  use  of  purgative 
medicines,  as  is  intended.  It  sometimes  occurs 
in  wasting  diseases,  from  the  relaxed  condition  of 
the  blood-vessels  of  the  intestines,  whereby  the 
water  of  the  blood  soaks  through  and  escapes 
with  tlie  fiTeces.  Pain,  some  weakness,  and  sore- 
ness accompany-  it  in  most  cases.  Tlie  treatment 
must  be  directed,  as  usual,  to  removing  the  cause. 
If  the  diarrhoea  is  caused  by  indigestibles,  a 
cathartic  like  castor-oil  or  rhubarb  should  be 
used,  and  very  little  simple  food  should  be  given 
for  a  day  afterwards.  In  other  cases  carminative 
and  astringent  drugs  are  used,  such  as  ginger, 
catechu,  cardamom,  bismuth,  chalk,  or  boiled 
Hour.  Opium,  lead,  iron,  capsicum,  and  cam- 
])hor  are  sometimes  prescribed.  Before  using 
drugs  it  is,  however,  necessary  to  determine,  in 
all  but  simple  cases,  whether  the  diarrhoea  is  ben- 
eficial and  therefore  should  not  be  checked.  See 
Choleka. 

DIARY  (Lat.  diariuin,  from  dies,  day).  A 
word  which  means  simply  a  daily  record.  It  does 
not,  however,  comprehend  every  sort  of  daily  rec- 
ord, but  only  such  as  have  reference  to  the  writer 
j>ersonally.  In  it  the  man  of  letters  inscribes  the 
daily  results  of  observation,  reading,  or  thought; 
to  the  business  man  it  serves  the  purpose  of  an 
order  or  day  book ;  while  the  phj'sician  finds  it 
indispensable  as  a  register  of  engagements.  Tlie 
usual  diarj'^  is  a  book  with  a  separate  blank 
space  for  each  day  in  tlie  year,  these  spaces 
varying  in  size  and  form,  as  the  particular  bent 
.or  profession  of  the  diarist  may  render  necessary. 
It  usually  contains  some  general  information, 
especially  a  calendar.  Some  men,  liowever,  use 
any  convenient  blank  book.  The  Greeks  had  the 
diary,  wliich  they  called  the  ephemcris  (mean- 
ing 'of  the  day').  This  word  in  its  ])lural  form, 
cplicmerides,  has  been  adopted  b}'  some  scholars; 
it  is  the  name  that  Casaubon  gave  to  the  records 
of  his  daily  studies.  The  word  jouriuil  is  also  in 
use;  we  have,  for  example,  the  Journal  of  Sir 
M'altcr  Scott.  Diaries  have  often  furni-shed  the 
historian  with  invaluable  material,  supplying  the 
absence  of  public  records,  and  furnishing  minute 
and  graphic  details  of  the  social  condition  and 
the  secret  springs  of  ])u1)lic  events  that  are  not 
to  be  looked  for  in  more  formal  records.  Per- 
haps the  most  notable  in  this  respect  are  the 
diaries  of  Evelyn  and  Pcpys   (q.v. ). 

DIAS,  de'iis.  BARTiroLOMEU  (  ?-1500).  A  Por- 
tuguese navigator  and  the  discoverer  of  the  Cape 
of  Good  Hope.  He  came  of  a  family  of  famous 
sailors.  .JoAO  Dias  was  associated  with  Gil 
Eannes  on  the  voyage  of  14.34.  when  Cape  Boja- 
dor  was  first  doubled,  and  Dtjii/,  Dias  was  the 
discoverer  of  Cape  Verde  in  144.5.  Bautholomeit 
Dias  de  Novaes  made  a  voyage  to  G'uinea  for 
ivory  and  slaves  in  147S.  and  in  14S1  lie  was  in 
commantl  of  a  vessel  sailing  to  the  (Jold  Coast. 
Dias  was  a  cavalier  of  the  King's  household  and 
superintendent  of  the  royal  warehouses  when,  in 
(October.  14Sf>.  King  .Toiin  of  Portugal  selected 
him  to  bear  a  message  to  Prester  .John  by  sailing 
around  Africa.  After  several  months  of  prep- 
aration  Dias  sailed   for  the   south   in   the  earlv 
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summer  of  1487  with  tliree  vessels.  One,  a  slav? 
vessel,  was  left  at  a  harbor  near  the  limit  of 
previous  exploration,  and  then  Dias  began  his 
long  voyage  along  the  unknown  African  coast,  to 
a  part  of  whicli  he  gave  tlie  ex])ressive  name  of 
'Hell.'  Just  after  New  Year's  Day,  1488,  he  was 
caught  by  a  storm  which  drove  liim  southward 
for  thirteen  days,  until  lii.s  crews,  fresli  from  the 
tropics,  began  to  suffer  from  the  cold.  As  soon 
as  the  storm  subsided  Dias  steered  eastward,  but, 
not  meeting  with  land  for  seveial  days,  he  turned 
his  prow  northward.  After  sailing  150  leagues 
he  sighted  high  mountains,  and  ancliored,  Feb- 
ruary 3,  1488,  in  the  modern  Mossel  Bay,  in  Cape 
Colony.  Finding  that  the  coast  ran  ea.st  and 
west,  he  followed  it  to  Algoa  Bay,  where  the 
coast  began  to  trend  more  toward  the  northeast. 
Dias  proceeded  as  far  as  the  mouth  of  the  Great 
Fish  River,  but  was  induced  by  the  complaints 
of  his  sailors  to  turn  back.  It  was  probably  on 
May  16  that  he  passed  Cape  Agulhas,  the  actual 
southernmost  point  of  Africa,  and  a  day  or  two 
later  he  saw  the  striking  Table  Mountain  and 
the  cape  which  he  is  commonly  said  to  liave 
named  Cabo  Tormentoso  (Cape  of  Stoi'ms).  in 
memory  of  the  perilous  experiences  with  which 
it  was  associated,  but  which  the  Portuguese  King 
rechristened  Cabo  da  Boa  Esperanza,  the  Cape  of 
Good  Hope,  though  according  to  Christoper  Co- 
lumbus, who  was  present  at  the  roj^al  interview, 
Dias  himself  proposed  the  name.  In  December 
Dias  reached  home,  witli  the  news  that  the  point 
of  Africa  had  been  turned,  and  that  the  way  laj' 
open  toward  the  spice  markets  of  the  East.  He 
had  added  1200  miles  of  coast  to  the  knowledge 
of  European  sailors  and  geographers.  Between 
1490  and  1495  Dias  was  in  command  of  a  vessel 
engaged  in  the  African  trade.  When,  in  1497, 
Vaseo  da  Gama  was  dispatched  to  complete 
Dias's  discovery  of  the  way  to  the  East,  the  latter 
accompanied  him  as  far  the  Cape  Verde  Islands, 
and  thence  .sailed  to  the  Gold  Coast  to  trade. 
Three  years  later  he  commanded  one  of  the  ships 
in  Cabral's  fleet.  Leaving  Brazil  in  May,  1500, 
Dias  perished  in  a  storm  wliich  wrecked  his  ves- 
sel. Consult  E.  J.  Ravenstein,  "Voyages  of  Cao 
and  Dias,"  London  Geographical  Journal  (1900). 

DIAS,  de'ash,  Goncalves  Antonio  (1823-66). 
A  Brazilian  poet,  born  at  Caxias.  He  was  educated 
at  the  university  of  Coimbra,  Portugal,  and  for  a 
time  practiced  law  at  Maranhao,  Brazil.  He  Avas 
afterwards  professor  of  history  in  the  College  of 
Dom  Pedro  II.  at  Rio  de  Janeiro.  His  works  in- 
clude a  report,  Brazil  e  Oceania  ;  several  papers 
of  A'alue  on  the  migrations  of  the  South  American 
Indian  tribes;  and  a  number  of  volumes  of  poetry, 
among  them  the  series  Primeiros  Cantos  (1846), 
f^pfjundos  Cantos   (1848),  and  Ultimos  Cantos. 

DIAS,  Henriqt'e  (?-1661).  A  Brazilian  sol- 
dier of  African  blood,  born  in  Pernambuco.  He 
fought  Avith  the  Portuguese  against  the  Dutch 
under  Gen.  Matias  de  Albuquerque  (1633).  and 
did  valuable  service.  He  defended  Arraial  do 
Bom  Jesus,  and  upon  its  fall  was  permitted  by 
the  Dutch  to  escape,  and  rejoined  the  Portuguese 
army.  His  brave  conduct  caused  him  to  be  made 
commander-in-chief  of  the  negro  forces,  and  he 
was  rewarded  with  the  cross  of  the  Order  of 
Christ.  In  1645  he  rose  against  the  Spaniards, 
and  incited  the  districts  of  Sergipe,  Sao  Fran- 
cisco, and  Alagoas  to  revolt.  For  the  next  ten 
years    he    fought    continuously,    but    after    the 


Dutcli  and  independent  Spaniards  were  beaten, 
Dias  was  not  remembered  and  j^romoted  with  the 
other  generals  who  fought  in  Pernambuco.  He 
died  in  poverty,  altliough  liis  name  has  always 
lieen  given  to  a  negro  regiment  commanded  by 
one  of.  its  own  race. 

DI'ASPORE  (Gk.  dmaTropd,  diaspora,  a  scat- 
tering, from  diaaTTt'ipeiv,  diaspeircin,  to  scatter, 
from  did,  dia,  thi-ougli  +  areipeiv,  speirein,  to 
scatter).  A  hydra  ted  aluminum  oxide  that 
crystallizes  in  the  orthorhombic  system,  in  trans- 
parent to  translucent,  and  usually  white  or 
light  gray,  though  sometimes  of  a  brownish  or 
yellowish  color.  It  occurs  with  corundum  and 
emery  in  dolomite  and  chlorite  schist.  This 
mineral  is  found  in  granular  limestone  with 
emery,  in  the  Ural  region,  in  Hungary,  Sweden, 
Asia  JNIinor,  and  in  the  United  States  at  the 
emery-mines  of  Chester,  ]\Iass.,  where  it  occurs 
in  large  plates  in  crystals,  and  is  also  found  with 
massive  corundum  near  Franklin,  Macon  County, 
N.  C. 

DI'ASTASE  (Gk.  Stdo-racns,  diastasis,  sep- 
aration, from  dutTTdvat,  diistanai,  to  separate, 
from  did,  dia,  apart  +  ia-rdvai,  histanai,  to 
stand).  An  enzjnie  found  in  both  animals  and 
plants,  which  has  the  power  of  converting  starch 
into  a  sugar.  It  has  also  been  called  amylase, 
and  in  the  saliva  is  known  as  ptyalin.  In 
plants,  where  it  is  practically  universal,  diastase 
occurs  in  two  modifications,  Avhich  have  their 
parallels  also  in  animals,  viz.  secretion  diastase 
and  translocation  diastase.  These  ditfer  in  their 
distribution,  their  mode  of  action  on  starch- 
grains  and  starch  paste,  the  optimum  tempera- 
tui'e  for  activitj^  etc.  Translocation  diastase 
is  the  more  widely  distributed  of  the  two,  being 
formed  by  fungi  and  bacteria,  and  in  leaves, 
shoots,  storage  organs,  and  pollen-grains,  as 
well  as  in  the  seed.  Its  function  seems  to  be 
to  make  possible  the  translocations  of  carbo- 
hydrate food,  temporarily  or  permanently  stored 
as  starch,  by  digesting  it  into  a  soluble  sugar. 
Translocation  diastase  is  therefore  of  the  utmost 
importance  in  plant  nutrition.  Secretion  di- 
astase is  formed  by  special  secreting  cells  in  the 
embryo  of  seeds,  especially  in  grasses,  and  plays 
its  chief  role  in  germination  by  making  available 
the  food  stored  as  starch  in  the  seed.  Transloca- 
tion diastase  digests  and  liquefies  starch  paste 
slowly,  and  erodes  starch-grains  uniformly  at  the 
surface  or  in  the  centre  until  they  disappear. 
Secretion  diastase  liquefies  starch  paste  rapidly 
and  corrodes  starch-grains  by  forming  irregular 
pits,  which,  penetrating  the  grain  in  various 
directions,  deepen  and  widen  until  it  falls  to 
pieces.  Translocation  diastase  is  most  active  at 
45°  to  50°  C.  (113°  to  122°  F.) ,  secretion  diastase 
at  50°  to  55°  C.  Both  are  destroyed  at  70°  C. 
(158°  F.). 

Diastase  cannot  be  obtained  in  a  pure  state; 
and  because  its  composition  has  not  yet  been 
ascertained,  no  test  for  purity  can  be  established. 
It  may  be  obtained  by  crusliing  or  grinding  the 
tissue  containing  it,  e.  g.  malt,  and  extracting  it 
for  twenty-four  hours  with  three  or  four  times 
its  bulk  of  water  or  weak  alcohol.  The  liquid 
may  be 'filtered  off  and  the  various  substances 
dissolved  along  with  the  diastase  may  be  par- 
tially eliminated  by  adding  about  three  volumes 
of  absolute  alcohol,"  collecting  on  a  filter  the  pre- 
cipitate formed,  washing  it  with  absolute  alcohol 
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and  ether,  and  drying.  The  powder  so  obtained 
may  be  still  further  puritied  by  solution  in  water, 
re-precipitation  with  alcohol,  and  dialysis.  In 
the  dry  state,  it  maj'  be  kept  indefinitely,  and 
retains  its  digestive  power. 

The  action  of  diastase  on  starch  is  one  of 
hydrolysis,  i.e.  it  causes  the  starch  to  combine 
with  water  and  break  up  into  simpler  com- 
pounds. The  intermediate  steps  in  tlie  process 
are  not  known.  But  the  ultimate  products  of  the 
hydrolysis  are  a  varietj'  of  sugar  called  maltose, 
80  per  cent.,  and  dextrin  (q.v. ),  20  per  cent. 
Diastase  acts  most  effectively  in  a  weak  solution 
of  common  salt  and  carbonic  acid,  both  of  which 
are  ordinarily  present  in  plant-cells.  The  pres- 
ence of  antiseptics,  as  well  as  of  alkalies,  acids, 
and  many  salts,  has  the  effect  of  greatly  dimin- 
ishing and  sometimes  of  altogether  destroying  the 
efficacy  of  the  euzj'me. 

Diastase  is  largely  made  use  of  in  the  manu- 
facture of  beer  and  alcohol,  small  quantities  of 
the  enzj-me  being  capable  of  effecting  the  trans- 
formation of  a  considerable  amount  of  starch. 
A  preparation  of  diastase  has  of  late  also  been 
used  with  some  success  in  the  treatment  of  fer- 
mentative dyspepsia.  See  Alcohol;  Beer;  Dex- 
TKIN;  Enzymes. 

DIAS'TROPHISM.  A  general  term  applied 
to  the  geological  processes  which  cause  the  up- 
heaval and  subsidence  of  continental  lands  and 
the  building  of  mountain  systems.  Such  proc- 
esses probably  result  from  the  strains  produced  in 
the  earth's  crust  in  adjusting  itself  to  the  nucleus. 
See  Geology;  Contixext;  Mountain. 

DI'ATHER'MANCY  (from  did,  dia,  through 
+  dipnavcris,  thermansis,  a  heating,  from  6ep- 
lialveiv,  thcnuainein,  to  heat,  from  depixbs,  thcr- 
nios,  warm;  connected  with  Lat.  formtts,  Skt. 
yharma,  hot).  A  term  used  to  express  that  qual- 
ity of  a  body  in  virtue  of  which  those  ether- 
waves  are  allowed  to  pass  which  produce  thermal 
effects  to  a  marked  degree;  it  may,  in  general 
language,  be  called  'transparency  to  heat.'  All 
ether- waves  carry  energj^;  and  in  many  cases 
when  these  waves  are  absorbed  their  energy  is 
spent  in  producing  heat  effects.  (This  is  not  so, 
of  course,  when  the  energy  of  the  waves  goes  to 
chemical  or  electrical  action.)  It  is  found  that 
in  the  spectrum  of  ether-waves  emitted  by  any 
body,  e.g.  the  sun,  the  energy  carried  by  waves 
of  different  wave-number  is  in  general  different ; 
similarly,  the  transparency  of  a  body  to  ether- 
waves  varies  with  their  wave-number.  In  dis- 
cussing diathermancy,  therefore,  it  is  necessary 
to  consider  both  the  total  radiation  transmitted 
and  also  the  wave-numbers  of  these  waves.  (See 
Radiation.)  In  general  terms,  the  greater  por- 
tion of  the  energy  carried  from  the  sun  and  from 
other  bodies  by  ether-waves  is  associated  with 
waves  whose  wave-numbers  are  so  small  that 
they  do  not  affect  our  sense  of  sight;  and  other 
instruments  have  to  be  used  to  detect  the  waves 
and  measure  their  energy.  Sucli  are  thermometers, 
bolometers,  radio-micrometers,  radiometers,  etc. 
It  is  possible  to  have  bodies  wliich  are  absolutely 
opaque  to  those  waves  Avhich  affect  our  eyes,  and 
yet  are  transparent  to  waves  wliich  liave  a  less 
wave-number;  and  the  converse  is  true.  The 
diathermancy  of  a  bodv  depends  upon  its  tem- 
perature and  upon  its  thickness.  For  a  most  in- 
teresting description  of  the  transparency  of 
bodies  of  all  kinds  to  heat,  reference  should  be 
Vol.  VI.— 4. 


49         •  DIATOMACEiE. 

made   to   Tyndall,   Heat   as   a   Mode   of  Motion 
(Gth  ed.,  London,  1880), 

DIATH'ESIS  (Xeo-Lat.,  from  Gk.  diddeai^, 
disposition,  from  Siarldeadai,  diatithestlun,  to 
dispose,  from  8id,  dia,  apart  +  Tid^vai,  tithcnai, 
io  place).  A  word  applied  in  medicme  to  the 
predisposition  or  constitution  of  the  body  which 
renders  it  prone  to  certain  diseased  states.  Thus 
the  tubercular,  scrofulous,  gouty,  rheumatic,  can- 
cerous, or  hemorrhagic  diatheses  are  mentioned. 
A  person  with  gouty  diathesis  is  one  in  whose 
case  exposure  to  cold,  eating  indigestible  food 
in  large  quantities,  or  drinking  beer  causes 
gouty  pains  and  increased  amount  of  uric  acid  in 
the  urine ;  who  is  likely  to  have  eczema ;  whose 
blood  is  deficient  in  haemoglobin;  and  whose 
arteries  are  inelastic.  The  study  of  diathesis  is 
of  great  importance,  as  avoidance  of  disease 
through  choice  of  occupation  and  habits  is  often 
possible,  if  pi'edisposition  to  disease  is  recog- 
nized. 

DI'ATOMA'CE^  (Neo-Lat.  nom.  pi.  from 
Gk.  diaTOfjL^,  diatoiiie,  severance,  from  Siarifiveiv, 
diaicmnrin,  to  cut  through,  from  did,  dia,  through 
+  T^fiveiv,  teinneiii,  to  cut).  An  immense  group 
of  unicellular  alga?,  estimated  at  10,000  species. 
The  cells  are  solitary  or  united  in  various  ways 
into  colonies  that  are  frequently  elaborately 
branched.  Each  cell  is  provided  with  a  siliceous 
shell  in  two  halves,  which  fit  closely  together. 
These  shells,  called  valves,  are  exquisitely  sculp- 
tured and  make  favorite  preparations  for  the 
amateur  microscopist.  ]Many  diatoms  have  power 
of  movement,  although  the  cells  are  never  pro- 
vided with  cilia.  They  slide  rajjidly  backward 
and  forward  in  a  way  that  is  not  well  under- 
stood. 
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The  structure  and  distribution  of  the  cell 
contents  in  the  diatoms  suggest  the  structure  of 
desmids  (q.v.),  but  the  color  is  generally  brown 
('endochrome') .  Owing  to  certain  peculiarities 
of  cell-division,  it  is  necessary  that  diatoms  at 
certain  periods  pass  into  a  resting  stage,  in 
which  the  protoplasm  prepares  for  <a  new  period 
of  vegetative  activity.  This  resting  stage  is 
called  an  auxospore.  In  some  cases  the  cells 
change  directly  into  auxospores,  but  in  a  large 
[)roportion  of  forms  the  auxospores  result  from 
the  fusion  of  the  cell  contents  of  two  diatoms. 
This  union  of  protoplasm  does  not  always  pre- 
sent tiic   characters   of  a   sexual   act,  but   it   is 
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generally  believed  to  be  a  degenerate  form  of 
sexuality. 

Tiie  diatoms  are  common  in  both  fresh  and 
salt  waters,  and  constitute  one  of  the  chief 
sources  of  food-supply  for  tiie  lower  marine  and 
lacustrine  animals,  and  through  these  for  the 
higher  organisms. 

Their  siliceous  skeletons,  which  fall  to  the 
bottom,  favor  their  ready  entombment  and  pres- 
ervation as  fossils,  and  their  lowly  organization 
suggests  the  hypothesis  that  their  remains  may 
be  found  in  rocks  of  the  Cambrian  and  Ordovi- 
cian  series,  which  contain  the  oldest  foraminifera 
and  radiolarians.  Tliey  are  not,  however,  posi- 
tively known  to  occur  in  rocks  of  older  than 
I'pper  Cretaceous  age,  which  contain  species  that 
differ  little  from  those  now  living,  and  that 
belong  almost  entirely  to  living  genera.  In 
Tertiary  time  they  were  exceedingly  abundant, 
and  in  many  parts  of  the  world  their  remains, 
with  little  admixture  of  other  materials,  form 
deposits  of  considerable  thickness  and  economic 
importance.  These  deposits  constitute  an  impor- 
tant source  of  abrasive  materials,  and  the  prod- 
ucts are  known  imder  such  names  as  tripoli,  dia- 
tomaceous  earth  (qq.v),  Richmond  earth,  elec- 
tro-silicon, kieselguhr,  etc.  These  diatom  de- 
posits are  most  common  in  Miocene  rocks  of 
both  marine  and  fresh-water  origin.  In  some 
rocks  particular  species  of  diatoms  form  the  bulk 
of  definite  layers;  different  localities  have  their 
])eculiar  generic  assemblages.  The  majority  of 
Tertiary  diatoms  are  of  species  still  living.  Dia- 
toms have  been  reported  as  having  been  found 
is  the  ash  of  English  coal  burned  in  Rome,  but 
English  investigators,  after  the  most  careful 
search,  have  failed  to  detect  them  at  home.  See 
Abr.\sives. 

DI'ATOMA'CEOUS  or  IN'FUSO'RIAL 
EARTH  (Cer.  Beramehl) .  A  white  or  grayish 
]iowder  of  extreme  fineness,  composd  almost  en- 
tirely of  the  indestructible  siliceous  frustules  or 
cell-walls  of  diatoms.  The  earth  has  accumulated 
in  beds  of  considerable  thickness  in  past  geologi- 
cal ages,  and  such  beds  are  now  being  foimd  on 
the  bottoms  of  some  fresh-water  lakes  and  on  the 
sea-floor.  Owing  to  the  angular  nature  and 
hardness  of  its  component  particles,  diatoma- 
ceous  earth  has  valuable  abrasive  properties;  it 
is  also  employed  as  an  absorbent  in  the  manu- 
facture of  dynamite,  and  as  an  insulating  ma- 
terial for  boilers  and  steam-pipe  coverings.  De- 
posits of  diatomaceous  earth  abound  in  the 
Tertiary  and  Quaternary  formations  of  many 
countries.  In  the  United  States  it  has  been 
mined  in  Virginia.  ]\Iaryland,  Connecticut,  New 
York,  and  in  some  of  the  Western  States.  The 
output  in  1900  was  1375  tons. 

DI'ATON'IC  SCALE  (Lat.  diatotucus,  from 
Cik.  diaTovi.K6v,  dintonikon,  from  Sidrovos,  dia- 
toiiof,  outstretched,  from  diardiveiv,  diateinein, 
to  stretch  out,  from  5i<£,  diet,  through  +  relveiv, 
ieincin,  to  stretch ;  connected  with  Lat.  tenuis, 
Skt.  tanu,  Ger.  ditnn,  Eng.  tJdn) .  This  scale  in 
music  is  one  in  which  there  are  seven  notes  in 
the  interval  of  an  octave  at  intervals  given  by 
the  ratios 

24   :  27   :   30   :   32   :  36   :  40   :  4.5. 
Thus,  if  a  note  whose  frequency  is  240  is  taken 
as  the  key-note,  there  will  be  the  following  notes 
iH  the  interval  of  an  octave: 

240,  270,  300,  320,  360,  400,  450, 


and  the  octave  of  240  will  give  the  next  note, 
480.  The  notes  in  the  lower  and  upper  octaves 
vould  then  be 

120,  135,  150,  160,  180,  200,  225,  and 
480,  540,  600,  640,  720,  800,  900;  etc. 
It  is  evident  that  the  ratios  of  these  various 
notes  are  the  simplest  possible.  Thus  the  ratios 
1  :  2,  1  :  3,  1  :  4,  2  :  3,  3  :  4,  etc.,  occur.  For 
this  reason  chords  on  this  scale  are  in  the  great- 
est possible  harmon}\  (See  Acoustics.)  If, 
however,  music  composed  with  the  key-note  240 
is  tra-nsposed  to  the  key  300,  the  diatonic  scale 
required  would  be 

300,11  X  300,11  X  300,11  X  300,11  X  300,  etc.  i 
that  is, 

300,  337%,  375,  400,  450,  etc. 
But  some  of  these  notes  do  not  occur  in  the 
original  scale  with  the  key-note  240 ;  and,  for 
this  reason,  the  diatonic  scale  is  vmsatisfactory. 
Other  scales  are  now  used,  which  include  a  great- 
er number  of  notes  in  the  interval  of  the  octave. 
See  Music. 

DI'ATRIBE  (INIL.  diatriha,  discussion.  Gk. 
Siarpi^-^,  diafribi',  disputation,  from  diaTpl^eiv,  dia- 
tribtin,  to  discuss,  from 5td,  dia,  through  -\- TpljSeiv,. 
fribein,  to  rub).  A  disputation,  or  critical  exer- 
cise. A  name  originally  given  to  a  critical 
examination  of  a  literary  work,  and  at  a  later 
period  to  a  bitter  and  violent  criticism,  either 
written  or  spoken,  on  anj'  subject,  in  any  depart- 
ment of  literature. 

DIAZ,  de'as,  Porfirio  (  1830—).  A  President 
of  Mexico.  He  was  born  at  Oaxaca,  of  Spanish 
parentage,  and  was  studying  law  in  his  native 
town  when  the  war  with  the  L^nited  States 
broke  out.  Young  Diaz  entered  a  militia  regi- 
ment in  1847  and  thenceforth  devoted  himself  to 
a  military  career.  In  1854  he  commanded  a  bat- 
talion under  Alvarez  in  the  contest  against  Santa 
Anna.  Two  years  later  he  identified  himself 
with  Juarez  and  the  Liberal  Party,  and  in  1861 
was  elected  Depvity  to  the  National  Congress. 
He  soon  resigned  to  take  the  field,  and  won  a 
victory  over  the  reactionist  Marquez  at  Jalat- 
laco.  During  the  French  inters'ention  he  won  a 
high  reputation  as  one  of  the  most  skillful  and 
courageous  of  the  patriot  leaders.  In  ^May,  1863. 
while  directing  the  defense  of  Puebla,  he  was  forced 
to  surrender,  but  escaped  shortly  after  and  went 
to  Oaxaca,  where  he  raised  a  new  force  and  made 
considerable  headway  against  the  French.  In 
February,  1865,  he  was  again  captured,  but  es- 
caped once  more,  and  once  more  reappeared  at 
the  head  of  an  army  he  had  brought  together  at 
Oaxaca.  He  gradually  forced  the  invading  troops 
to  adopt  the  defensive,  and  after  the  evacuation 
of  jNIexico  bv  the  French,  he  advanced  to  Puebla 
and  took  the  city,  April  2.  1867.  On  June  21  he 
entered  the  City  of  IMexico.  In  the  same  year 
he  was  a  candidate  for  the  Presidency  against 
Juarez,  but  being  defeated,  withdrew  to  his  es- 
tates. He  never  ceased  plotting  against  the  Gov- 
ernment, however,  and  his  intrigues  occasionally 
broke  out  in  the  form  of  armed  revolts  against 
Juarez  and  his  successor,  Lerdo  de  Tejada.  He 
was  twice  forced  to  flee  the  covuitry — in  1872.  and 
again  in  1876.  Returning  quickly  on  both  occa- 
sions, Diaz  succeeded  in  the  latter  year  in  defeat- 
ing his  enemies  at  Tecoac  (November  16th). 
He  finally  drove  Lerdo  out  and  in  May,  1877, 
he  became  President.  Order  was  restored  in 
a  remarkably  short   time.      Diaz   soon   managed 
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to  win  the  confidence  of  European  investors,  the 
country  was  opened  up,  industries  were  devel- 
oped, and  the  modern  period  of  prosperity  was 
firmly  established.  As  the  ^lexican  Constitution 
provided  that  no  man  should  hold  the  ofi^ice  of 
President  for  two  consecutive  terms.  General 
Diaz  was  succeeded  in  1880  by  his  close  personal 
friend.  General  Gonzalez.  It  soon  became  evi- 
dent, however,  that  only  one  man  could  win  the 
trust  and  support  of  the  Mexican  people  and  of 
the  foreign  capitalists  upon  whom  the  welfare 
of  the  nation  depended,  and  so,  after  Diaz  had 
been  again  elected  President  in  1884,  the  Consti- 
tution was  amended,  in  order  to  provide  for  his 
continuance  in  that  office.  The  forms  of  election 
by  popular  vote  have  been  duly  complied  with  at 
each  recurring  period  since,  but  no  serious  oppo- 
sition to  'Don  Porfirio,'  an  he  is  affectionately 
called  by  the  Mexican  populace,  has  developed. 

DIAZ,  de'ath,  Ruy,  rooe  (1503-38).  A  Span- 
ish soldier,  born  at  Seville,  Spain.  In  1532  he  ac- 
companied the  expedition  of  Diego  de  Almagro  to 
Peru,  participated  in  tlie  capture  of  Cuzco 
(1534)  and  displayed  remarkable  skill  and  cour- 
age in  his  encounters  with  the  Indians.  He  was 
subsequently  selected  by  Pizarro  to  choose  the 
site  of  a  city  to  serve  as  the  capital  of  the  prov- 
ince, and  thus  became  the  founder  of  Los  Reyes 
(now  Lima),  the  building  of  which  was  begun 
-January  18,  1535.  He  afterwards  took  an  active 
part  in  the  campaign  in  Chile  and  supported  the 
cause  of  Almagro.  He  fought  against  his  former 
commander,  Pizarro,  and  participated  in  all  the 
principal  engagements  until  the  defeat  of  the 
royal  forces  at  Salinas  (April  26,  1538),  where 
he  was  killed  while  trying  to  escape  from  the 
pursuing  enemy. 

DIAZ  DE  LA  PENA,  de'ilz'  dr  la  pa'nyil', 
Narcisse  Virgille  (1807-76).  A  French  land- 
scape painter,  of  the  Barljizon  School.  He  was 
born  in  Bordeaux,  of  Spanish  parents.  His  father 
having  left  his  family,  the  lad  was  supported  by 
his  mother's  efforts  in  teaching  Spanish  and 
French.  She  died  at  Sevres,  near  Paris,  when 
he  was  ten  years  old,  and  Narcisse  was  adopted 
by  a  Protestant  clergyman  of  Bellevue.  He  ram- 
bled through  wood  and  dale,  acquiring  that  love 
of  nature  which  afterwards  made  him  a  great 
landscape  painter.  In  one  of  these  rambles 
Narcisse  was  bitten  by  a  viper,  which  neces- 
sitated the  amputation  of  his  leg.  He  was 
apprenticed  to  a  porcelain-maker  at  Sevres, 
an  uncle  of  Dupre,  who  worked  there  and 
became  his  stanch  friend.  This  work,  no  doubt, 
helped  to  develop  his  wonderful  sense  of  color, 
but  Diaz  was  too  independent  a  genius  to  become 
a  porcelain-painter.  While  studying  painting 
he  lived  in  great  poverty  in  Paris,  even  having  to 
beg.  Frangois  Souchon,  an  historical  painter,  was 
his  teacher,  but  Diaz  was  much  attracted  by  the 
works  of  Correggio  in  tine  Louvre,  and  seems  also 
to  have  been  influenced  by  Leonardo  and  Prud- 
hon.  But  he  always  went  his  own  way,  and  was 
in  the  main  self-taught.  An  unexpected  sale  of 
his  "Descent  of  the  Gypsies"  for  1500  francs  in 
1836  enabled  him  to  go  to  Barbizon.  There  he 
came  under  the  influence  of  Eousseau  and  de- 
voted himself  to  landscape  painting,  producing 
the  best  of  his  works.  He  continually  exhibited 
at  the  Salon,  receiving  medals  in  1844.  1846.  and 
1848,  and  the  Cross  of  the  Legion  of  Honor  in 
1851.     He  was  veiy  prolific,  and  as  his  pictures 


sold  well,  he  became  quite  wealthy.  He  was  fond 
of  life,  and  in  his  magnificent  studio  in  Paris  he 
dispensed  great  hospitality.  He  died  at  Meutone, 
November  18,  1876,  in  consequence  of  a  cold 
taken  at  the  opera. 

Diaz  was  a  man  of  unusual  gifts,  but  he  lacked 
the  application  and  perseverance  essential  to 
a  genius  of  the  very  first  order.  His  pictures 
were  always  bright  in  color,  brilliant  in  execu- 
tion, and  of  a  striking  originality,  but  his  draw- 
ing was  often  weak.  His  landscapes  are  usually 
"tree-scapes,'  showing  the  play  of  light  and 
shade  among  forest  trees.  He  peoples  them 
with  nymphs,  cupids.  Oriental  women  in  gaudy 
clothes,  gypsies,  and  the  like.  He  loved  the  sum- 
mer with  its  bright  sunshine,  and  especially  ex- 
celled in  depicting  rich  autumn  tints.  His  works 
are  to  be  found  in  all  the  chief  galleries.  The 
greatest  number  remained  in  France,  but  there 
are  many  in  the  public  and  private  collections  of 
America.  His  work  varies  much  in  quality,  the 
best  having  been  done  after  1835,  when  he  came 
under  the  influence  of  Rousseau.  Among  his  chief 
works  are:  "Love  Disarmed"  (1851);  "Venus 
and  Cupid"  (Walters  Collection,  in  Baltimore)  ; 
"A  Road  in  the  Forest;"  "Hounds  in  the  For- 
est;" "A  Storm."  Consult:  Muther,  History  of 
Modern  Painting  (London,  1896)  ;  Hoeber, 
"Diaz,"  in  Van  Dyke,  Modern  French  Masters 
(New  York,  1896)  ;  Thompson,  The  Barbizon 
School  (London,  1891)  ;  Hustin,  "Diaz,"  in  Lcs 
artistes  cclcbres. 

DIAZ  DEL  CASTILLO,  de'ath  del  ka-ste'lyo, 
Bernal  (c. 1498-1593) .  A  Spanish  soldier  and 
autlior,  born  at  Medina  del  Camiio.  He  accom- 
panied Cortez  to  Mexico  in  1519,  and  after  the 
conquest  settled  in  that  country.  His  History  of 
the  Conquest  of  Neio  Spain  (3  vols.,  1632)  is 
important  because  narrated  by  an  eye-witness. 
The  style  of  it,  however,  is  far  from  elegant.  See 
Memoirs  of  Bernal  Diaz  del  Castillo,  by  him- 
self, and  translated  by  J.  Ingraliam  Lockhart. 
1844. 

DIAZ  DE  PINEDA,  da  pe-na'oa,  Goxzalo 
(?  -1545).  A  Spanish  soldier  in  Peru,  born  in 
Torrelavega.  In  1531  he  accompanied  Francisco 
Pizarro  on  the  latter's  final  expedition  to  Peru, 
in  1535  explored  the  ]\Iagdalena  River  to  its 
mouth,  in  1536  discovered  the  country  of  the 
Canelos  Indians,  and  in  1540  went  with  Gonzalo 
Pizarro  on  the  ill-fated  expedition  for  the  con- 
quest of  that  region.  Sent  with  a  small  l)and  in 
an  imsuccessful  search  for  Orellana,  who  had 
been  despatched  down  the  Napo  River  for  sup 
plies,  he  returned  to  assist  them  at  last  in  reach- 
ing Peru  with  a  half-starved  remnant  of  the  ex- 
pedition. When,  in  1544,  Gonzalo  Pizarro  re- 
belled against  the  Viceroy,  Nunez  de  Vela,  he  at 
first  sided  with  the  latter,  but  subsequently 
joined  Pizarro.  Defeated  by  the  Viceroy  at  Cwlli- 
qut-n,  he  escaped,  but  died  from  the  mistaken  use 
of  poisonous  plants  for  food. 

DIAZ  DE  SOLIS.  sA-les^     See  SoLis. 

DI'AZEUC'TIC  TONE  (Gk.  dia^evxriKSs,  dia- 
zcukitos,  disjimctive,  from  dia^evyi'ijvai,  din- 
zeugnynai,  to  disjoin,  from  Sii,  dia,  apart  +  .t«f- 
yvvvai,  zcngnynai,  to  join).  In  Greek  nuisic,  tliat 
lone  which  separates  the  tetrachords  (q.v.) 
of  the  three  oldest  modes.  In  the  Dorian  mode 
tlic  diazeuctic  tone  was  the  step  from  b  to  a.  In 
the  later  modes  the  tetrachords  were  constructed 
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so  that  the  lowest  tone  of  the  higher  tetrachord 
was  at  the  same  time  the  highest  tone  of  the 
lower  tetrachord.  Then  the  diazeuctic  tone  was 
either  above  the  highest  or  below  the  lowest  tet- 
rachord. ( See  Greek  jNIusic.  )  In  the  following 
modes  the  diazeuctic  tone  is  marked+ : 

, . .+. ■ , 

Dorian     e' — d' — c^ — b — a — g — f — e. 


DIBDIN. 


uEolian     a — <. 


-d— c- 


-13— A. 


-d— c— B. 


]\lixolydian  b — a — g — f 
DIAZO-COMPOUNDS  (from  Gk.  5is,  dis, 
twice  -\-  azo-te,  old  name  of  nitrogen,  from 
Gk.  a,  a  priv.  +  fwetp,  zoein,  to  live).  An  impor- 
tant group  of  carbon  compounds  discovered  by 
Griess  in  18G0.  They  are  produced  by  the  action 
of  nitrous  acid  on  salts  of  amido-compounds, 
such  as  aniline  hydrochloride.  Thus,  diazo-ben- 
zeiie  chloride  is  produced  according  to  the  follow- 
ing equation: 

C,H,NH,.HC1  +  IIXOj  =  CoH.X  =  X.Cl  +  2H,0. 
Auiline  hydro-        Nitrous  Diazo-bonzene 

chloride  acid  chloride 

The  fatty  amines  (see  Amines)  cannot  thus  be 
converted  into  diazo-compounds. 

The  diazo-compounds  are  usually  obtained  in 
solution  and  are  immediately  transformed  into 
other  compounds.  They  may,  however,  be  readily 
isolated.  When  pure  and  dry,  they  are  colorless 
crystalline  solids,  chemically  unstable  and  more 
or  less  highly  explosive.  ^lany  important  carbon 
compounds,  including  a  number  of  very  valuable 
dyestufl's  ( see  Coal-Tar  Colors  ) ,  can  be  pre- 
pared from  the  diazo-compounds.  The  following 
are  the  most  important  transformations  of  these 
peculiar  substances : 

( 1 )  When  an  aqueous  solution  of  a  diazo-com- 
pound  is  warmed,  the  compound  is  transformed 
into  the  corresponding  phenol.  (See  Phenols.) 
Thus,  diazo-benzene  nitrate  (obtained  by  the 
action  of  nitrous  acid  on  aniline  nitrate)  gives 
ordinary  phenol  (carbolic  acid) ,  according  to  the 
following  equation : 

C,,H,-,N  =  N.XO:,     +     H2O     = 
Diazo-benzene  nitrate  Water 

CoH,OH     +     N,     +     HNO3 
Carbolic  acid       Nitrogen        Nitric  acid 

(2)  When  heated  with  alcohol,  a  diazo-com- 
pound  is  transformed  into  the  corresponding 
hydrocarbon.  Thus,  diazo-benzene  chloride  yields 
benzene,  as  follows: 

C,H,N„  =  N.C1-|-  C.B,0T1  =: 

Diazo-benzene  Alcohol 

chloride 

C„H,  +   CH,CH0  +  N2  +  HC1 
Benzene  Aldehyde 

(3)  With  cuprous  salts  diazo-compounds  form 
additive  products,  which,  on  heating,  break  np 
according  to  the  following  equations: 

CeH.Nr^X.Cl.CuoCl,  =   CeH.Cl   +  Cu,C1,   +  N^ 
Diazo-benzene  chloride,  Chloro- 

cuprous  chloride  benzene 

C„Hr,N=  N.I.CuJj     =     CoHJ     + 
Diazo-benzene  iodide,  lodo- 

cuprou.s  iodide  benzene 

C,Hr.N  =  N.  ( CN )  .Cu,  ( CN )  2 = 
Diazo-benzene  cyanide, 
cuprous  cyanide 

CeH^CN  +Cu,(CN) 
Phenyl  Cuprous 

cyanide  cyanide 

(4)  When    diazo-compounds   are    subjected   to 


Cuprous 
chloride 

CuJa 

Cuprous 
iodide 


+  N= 


+  N, 


the  reducing  action  of  stannous  chloride  and 
hydrochloric  acid,  they  are  transformed  into  de- 
rivatives of  hydrazine  (q.v. ),  the  well-known 
phenyl-hydrazi-xC,  for  instance,  being  thus  read- 
ily obtained  from  diazo-benzene  compounds. 

The  four  transformations  just  noted  may  evi- 
dently be  employed  in  the  preparation  of  the  im- 
portant series  of  aromatic  compounds  known  re- 
spectively as  hydrocarbons,  phenols,  halogen 
derivatives  of  the  hydrocarbons,  and  hydrazines. 
Moreover,  since  the  cyanides  (nitrites)  of  hydro- 
carbon radicals  are  readily  transformed  into  the 
corresponding  acids  (e.g.  CoH^CN  into  benzoic 
acid,  C'sHsCOOH),  the  aromatic  acids,  too,  may 
be  added  to  the  list  of  substances  that  may  be 
prepared  from  diazo-compounds.  And,  remem- 
bering that  the  diazo-compounds  themselves  arc 
readily  obtained  from  the  amido-corapounds, 
which  are  in  turn  readily  obtained  by  the  trans- 
formation of  the  hydrocarbons  abundantly  found 
in  coal-tar,  it  is  easy  to  see  that,  by  means  of  the 
diazo-reaction,  there  is  no  dilUculty  whatever  in 
obtaining  a  very  large  number  of  organic  com- 
pounds.    See  also  Azo-Benzene. 

Diazo-Benzene.  The  mother-substance  of  the 
diazo-compounds  is  diazo-benzene,  a  very  unsta- 
ble substance,  which  has  never  been  isolated  in 
the  pure  state,  and  which  probably  corresponds 
to  the  formula  CJi.N  =  N.OH. 

DISES.  An  English  name  of  a  game  of  great 
antiquity,  played  by  boys  and  girls.  In  Russia 
it  is  played  sometimes  even  by  old  men.  It  con- 
sists in  throwing  up  the  small  joint-bones  of  the 
legs  of  sheep,  and  catching  them  first  on  the 
palm  and  then  on  the  back  of  the  hand.  The 
antiquity  of  this  simple  kind  of  play  is  proved 
by  figures  on  Grecian  vases,  on  which  w'omen  are 
seen  kneeling  and  engaged  in  the  sport.  In  Scot- 
land, where  the  game  is  more  usually  played 
with  small  pebbles  or  shells,  it  is  called  'the 
chucks.'  Out  of  'dibbs'  developed  the  game  of 
jack-stones. 

DIB'DIN,  Charles  (1745-1814).  An  English 
dramatist  and  song-writer.  He  was  bom  at 
Southampton,  and  began  his  literary  career  with 
an  opera  called  The  tshepherd's  Artifice,  produced 
at  Covent  Garden  Theatre  in  1762.  Already  a 
popular  actor,  he  gained  great  celebrity,  in  1789, 
by  a  series  of  musical  entertainments,  entitled 
7he  Whim  of  the  Moment.  He  died  in  straitened 
circumstances.  Dibdin  wrote  about  seventy  dra- 
matic pieces,  and,  according  to  his  own  account, 
900  songs,  of  which  the'  best  known  are  "Poor 
Jack"  and  "Tom  Bowling."  He  composed  the 
music  of  his  songs  and  sang  them  himself.  Of 
his  sea-songs,  he  said:  (they)  "have  been  the 
solace  of  sailors  in  long  voyages,  in  storms,  in 
battle:  and  they  have  been  quoted  in  mutinies  to 
the  restoration  of  order  and  discipline."  His 
sons,  Charles  and  Thomas  John,  wrote  songs  and 
dramas.  Consvilt  Dibdin,  The  Dibdins  (London, 
1888). 

DIBDIN,  Thomas  Frognall  (1776-1847).  A 
British  bibliographer.  He  was  born  at  Calcutta, 
India;  studied  at  Oxford,  and,  after  a  short 
career  as  a  lawyer,  entered  the  Established 
Cluirch  in  1S04.  He  began  his  work  in  1797,  and, 
until  1844.  produced  a  great  niunber  of  publica- 
tions of  a  bibliographical  and  antiquarian  char- 
acter, which,  while  they  show  an  immense 
amount  of  labor,  are  so  full  of  inaccuracies  as 
to  be  almost  totallv  unrelialde.    Hi*  Bibliomania 
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(1809)  was  eflfective  in  stimulating  interest  in 
rare  and  early  editions,  and  led  to  the  hearty 
reception  of  his  proposal  for  an  association  of 
bibliophiles,  which  was  organized  as  the  Rox- 
biirghe  Club  (q.v. )  in  1812.  In  addition  to  the 
Bibliomania,  Dibdin's  principal  works  are:  An 
Introduction    to    the    Greek    and   Latin   Classics 

(1802);  Typuyrapliical  Antiquities  of  Great 
Britain  (4  vols.  1810-19)  ;  The  Bibliographical 
Decameron      (1817);     Bibliotheca     Spenceriatia 

(1814);  Biblioijrapliical,  Antiquarian,  and  Pic- 
turesque Tour  in  France  and  Germany  (1821)  ; 
The  Library  Companion  (1824);  and  Remi- 
liiscences  of  a  Literary  Life  ( 1836) . 

DI'BON.  The  name  of  two  cities  mentioned 
in  the  Bible.  ( 1 )  A  city  in  Moab,  the  modern 
Dhiban,  about  four  miles  north  of  Anion  (Wady 
Mojib)  on  the  road  between  Heshbon  and  Petra. 
According  to  Num.  xxxii.  34,  it  was  built  by  the 
Gadites,  and,  in  harmony  with  this  account,  the 
place  is  referred  to  as  Dibon-Gad  in  Num.  xxxiii. 
45.  In  Num.  xxi.  30,  the  Amorite  king,  Sihon, 
is  said  to  have  reigned  over  ]\Ioab  'from  Kesh- 
bon  to  Dibon';  but  the  ancient  song  whence  this 
fragment  is  taken  probably  celebrated  victories 
of  Israel  over  Moab,  Sihon  being  a  later  inser- 
tion. If  that  is  correct,  the  passage  indicates  the 
importance  of  Bibcn  in  the  ninth  century  B.C. 
That  is  also  emphasized  by  the  Mesha  inscription 
found  by  Klein  at  Dibon  in  18G8.  (See  Moabite 
Stoxe.)  Mesha  is  here  called  the  Dibonite,  or 
Diabonite,  as  the  presence  of  the  yod  and  the 
Greek  Aal^iov  suggest  that  the  true  pronuncia- 
tion was.  It  is  not  quite  clear  whether  the 
name  is  limited  to  the  city,  or  extended  to  the 
adjacent  territory,  and  it  has  tlierefore  been 
supposed  that  the  proper  name  of  the  city  in 
earlier  times  was  Qorcha,  and  Daibon  the  name 
of  the  district.  But  it  is  more  probable  that 
Qoreha  was  the  name  of  a  certain  quarter  oi  the 
city  where  the  royal  residence  was,  and  that  the 
relation  between  Qorcha  and  Daibon  was  analo- 
gous to  that  between  Zion  and  Jerusalem. 
(2)  A  place  in  Judah,  mentioned  in  Neh.  xi.  25. 
the  present  Dhaib,   five  miles  north  of  Arad. 

DIBRAN'CHIATA  (Neo-Lat.  nom.  pi.,  from 
■Gk.  CIS.  dis,  twice  +  ^pdyxM.  branchia,  gills). 
A  group  of  cephalopod  mollusks,  characterized 
by  the  presence  of  a  pair  of  gills,  and  by  the 
internal  position  of  the  shell,  as  contrasted  with 
the  two  pairs  of  gills  and  external  shell  of  the 
tetrabranehiate  nautiloids ;  the  dibranchiate 
skeleton  supporting  the  internal  organs;  the 
tetrabranehiate  shell  serving  as  an  external  pro- 
tective covering  to  the  animal.  The  Dibranchi- 
ata  have  undoubtedh'  been  evolved  from  the 
Tetrabranchiata,  probably  in  Triassic  time,  and 
there  are  even  yet  a  few  living  forms,  as  Spirula, 
which  are  relics  of  the  early  intermediate  stages 
between  the  two  groups.  IModern  examples  are 
the  cuttlefish,  squid,  octopus,  and  sepia  (qq.v.)  : 
while  Belemnites  (q.v.).  Belemnoteuthis.  Geoteu- 
this  (<i.v.)  are  a  few  of  the  many  fossil  forms 
which  range  from  Triassic  to  recent  times.  For 
illustration,  see  Cephalopoda. 

DI'CJEAR'CHUS  (Lat..  from  Gk.  AiKaiapxos, 
Dilcaiarehos) .  A  Greek  philosopher  of  Messjjia, 
in  Sicily,  and  a  contemporary  of  Aristotle.  The 
extant  fragments  justify  the  ancients,  including 
Cicero,  in  their  praise  of  his  works.  Of  these 
it  is  quite  impossible  to  determine  an  accurate 
bibliography,  since  many  referred  to  as  indej)en- 


dent  works  ^\•ere  ]Hobably  sections  of  larger  vol- 
umes. His  B/os'E/./d5os  ("The  Life  of  Greece"), 
in  addition  to  political  affairs,  took  some  ac- 
count of  poetry,  music,  and  the  games,  and  was 
thus  the  pioneer  attempt  in  what  the  Germans 
style  K alt urgeschichte . 

DIC^'UM  (Neo-Lat.,  coined  by  Cuvier,  1817). 
A  genus  of  Oriental  and  Australasian  small 
birds,  typical  of  a  family  Dicaeidae,  closely  allied 
to  the  sun-birds.  They  are  sometimes  called 
honey-peckers  or  flower-peckers  (in  India),  but 
without  much  reason,  and  the  scientific  name 
lias  become  English  in  Australia,  where  the 
family  is  most  prominent.  All  are  small,  bril- 
liant-colored, insect-eating  birds,  with  melodious 
voices,  and  most  of  them  build  elegant  purse- 
shaped  nests  of  soft  materials  suspended  from 
bushes.  The  swallow-dica^um  (Dicceum  hirun- 
dinaceiim)  is  one  of  the  best-known,  and  re- 
sembles in  size,  shape,  and  habits  one  of  the 
northern  kinglets,  but  is  purple-blue,  with  a 
red  throat  and  under  tail-coverts.  Some  orni- 
thologists put  here  also  the  diamond-bird  (q.v.), 
but  most  class  it  elsewhere.  See  Plate  of  Pen- 
sile Nests  of  Birds,  at  Nests. 

DFCAST  (Gk.  diKaar-os.  dikastes,  from  5tKi7, 
dike,  right,  justice).  A  member  of  the  popular 
courts  of  Athens.  These  courts  seem  to  have 
been  instituted  by  Solon,  and  from  the  fifth  cen- 
tury P..C.  were  a  most  important  part  of  the 
democratic  government.  From  the  body  of 
Athenian  citizens  over  thirty  years  of  age,  there 
v.ere  chosen  annually  by  lot  6000  in  the  fifth 
century,  5000  or  possibly  fewer  in  the  fourth 
century.  From  this  number  ten  sections,  of  not 
over  501,  were  chosen  daily  to  hear  cases.  In 
very  important  trials  two  or  more  sections 
might  be  combined,  and  we  hear  of  one  court 
of  2500  jurors.  The  evidence  was  taken  before- 
hand by  a  magistrate,  who  presided  at  the  trial, 
and  the  dicasts  merely  listened  to  the  speeches 
of  the  parties  to  the  suit,  and  the  reading  of  the 
evidence  The  voting  was  secret,  and  the  dicasts 
were  sworn  to  render  their  decision  in  accordance 
with  the  laws  and  evidence.  L'nlike  a  modern 
jury,  they  were  the  sole  judges  of  the  law,  as 
well  as  of  the  facts;  a  condition  which  hindered 
the  development  in  Athens  of  any  such  body  of 
judicial  precedents  as  grew  up  in  Rome. 

DICE  (OF.  de,  det,  Fr.  de,  Sp.,  Port.,  It.  dado, 
die,  from  Lat.  datns,  p.p.  of  dare,  to  give).  The 
origin  of  dice  is  variously  ascribed  by  some 
authors  to  occult  sources,  but  more  authentically 
to  Psalmedes  of  Greece,  B.C.  1244.  Without  ques- 
tion, the  games  played  with  them  are  the 
simplest  and  most  universal  games  of  chance  in 
the  world.  The  dice  exhumed  from  Thebes  differ 
in  no  respect  from  the  six-sided  cubes  of  bone 
or  ivory  in  use  to-day,  with  spots  ranging  on  each 
side  from  6  to  1 ,  the  sum  of  the  spots  on  the  op- 
posite sides  of  a  cube  always  making  7.  Dice  are 
thrown  nearly  universally  from  a  cylindrical 
hollow  case,  but  among  the  negroes,  in  the  game 
of  craps  (q.v.),  they  are  cast  from  the  hand. 
Mostly  they  are  thrown  from  the  box  upon  a 
table,  but  it  was  not  uncommon  in  some  parts  of 
England  until  quite  recent  times  to  throw  thein 
into  a  bowl,  and  in  liieronymus.  a  game  much 
affected  in  tlie  army,  the  dice  are  placed  upon  a 
strip  round  the  top  of  a  bowl,  and  the  bowl 
twirled  roimd.  the  force  of  the  twirl  dislodging 
(he  dice  into  the  bottom  of  the  bowl,  where  they 


DICE. 


54 


DICHROMATISM  IN  BIRDS. 


are  counted.  According  to  the  purposes  of  the 
cast,  any  number,  from  oue  to  live  dice,  are  cast. 
The  highest  aggregate  numbers  exposed  on  the 
top  of  the  dice  when  they  settle,  in  one  or  more 
throws,  as  agreed,  win.  There  are  a  variety  of 
other  purel}'  dice  games,  sucli  as  'round  the  sj)ot,' 
wherein  only  those  spots  which  lie  round  a 
centre  spot  are  counted,  such  as  three  or  five — 
the  first  counting  two,  and  the  other  four.  'Mul- 
tiplication,' in  which  the  first  throw  is  three 
dice,  the  highest  being  left  on  the  table  and  the 
two  thrown  again,  the  highest  being  again  left, 
and  the  last  one  thrown  again;  and  'draw  poker' 
played  with  five  dice,  each  player  having  one 
throw,  and  the  privilege  of  a  second.  In  the  first 
throw  all  the  dice  are  thrown,  but  the  player 
need  not  take  them  all  up ;  he  may  select  only 
those  which  are  satisfactory  to  him,  or  leave 
tlie  whole.  The  throws  rank  as  in  the  card  game 
of  poker  (q.v. ),  beginning  with  the  lowest:  one 
pair,  two  pairs,  triplets,  a  full  hand,  four  of 
the  same;  the  highest  throw  is  five  alike.  'Vingt- 
un'  is  played  with  a  single  die,  each  player 
throwing  as  often  as  necessary  to  get  the  sum 
of  the  spots  equal  to,  or  as  near  as  possible,  not 
over,  21.  'Ace  in  the  pot'  and  'help  your  neigh- 
bor' are  other  combinations  of  throwing  the  dice, 
or,  in  other  words,  'casting  the  die.'  Unscrupu- 
lous gamblers  adopt  the  practice  of  loading  dice, 
by  plugging  them  Avith  lead  on  a  particular  side, 
so  that  the  highest  number  may  turn  up,  by 
gra\itation,  as  the  dice  roll  out  of  the  box. 

DICENTRA  (Neo-Lat.  nom.  pi.,  from  Gk.  5i- 
KevTpos,  dikentros,  two-pointed,  from  di-,  di-,  dou- 
ble +  K^vTpov^  kcntroii.  point).  A  genus  of 
hardy  perennial  plants  of  the  natural  order  Fu- 
mariaceae.  Diccnfra  spcctahilis.  bleeding-heart. 
a  native  of  Siberia  and  the  northern  provinces  of 
Cliina.  was  introduced  into  Great  Britain  from 
the  island  of  Chusan  in  184G,  and  rapidly  be- 
came a  general  favorite,  on  account  of  its  long 
racemes  of  drooping,  delicate,  rosy-pink  flowers. 
The  common  squirrel-corn  [Dicenira  Canadensis) 
is  one  of  the  first  spring  flowers  of  the  northern 
and  eastern  United  States,  as  is  also  Duteh- 
man's-breeches  {Dicentra  cucuUaria) .  Dielytra 
is  an  old  name  for  the  genus  Dicentra. 

DICEY,  dl'si,  At.rert  Venn  (1835—).  An 
English  barrister  and  author.  He  was  educated 
at  IJalliol  College.  Oxford,  was  admitted  to  the 
bar  in  1863,  was  in  1882  appointed  professor  of 
English  law  in  the  university,  and  later  became 
a  fellow  of  All  Souls.  He  received  in  1890  an 
appointment  to  the  Queen's  Council,  and  in  1809 
became  principal  of  the  ^^'orkingmen's  College, 
London,  succeeding  Sir  John  Lubbock.  His  pub- 
lications include;  Tlic  Privy  Council  (Arnold 
prize  essay,  1800  and  1887)  ;  a  Treatise  on  Rules 
for  Selection  of  Parties  (1870);  The  Lav  of 
Domicil  (1879):  England's  Case  Against  Home 
Rule  (1886)  ;  and  a  Treatise  on  the  Conflict  of 
Latcs    (1890). 

DICEY,  Edward  (1832—).  An  English  jour- 
nalist and  author.  He  was  educated  at  Trinity 
College.  Cambridge,  was  for  a  time  a  leader- 
writer  for  the  Daily  Telegraph,  and  from  1870  to 
1889  was  editor  of  the  Observer.  In  1875  he  was 
railed  to  tlie  bar.  He  is  regarded  as  an  au- 
thority on  matters  appertaining  to  South  Africa, 
Bulgaria,  and  Egypt,  and  has  advocated  the  an- 
nexation to  Great  Britain  of  that  coimtry.  His 
publications  include:  Rome  in  1S60   (1861)  :  The 


SchlesicigHolstein  lV«r  (18G-t);  The  Morning 
Land  (1870)  ;  England  and  Egypt  (1884)  ;  Bul- 
garia, the  Peasant  State  (1895);  and  other 
works. 

DICHOGAMY,  di-kog'a-mi  (Gk.  dxa,  dicha, 
in  two  +  ydixos,  gamos,  marriage) .  Flowers  whose 
anthers  and  stigmas  do  not  mature  at  the  same 
time  are  said  to  be  dichogamous.  'Protandry'  is 
the  condition,  in  which  the  anthers  mature  first : 
■protogyny'  that  in  which  the  stigmas  mature 
first.     See  Pollixatiox. 

DICHOTOMY,  di-kot'o-mi  (Gk.  StxoroMt'a,  (7/- 
cltotoniia.  a  cutting  in  two,  from  5  xa,  dicha,  in 
two  +  T^fj-veiv,  temnein,  to  cut),  in  botany,  a 
form  of  branching  in  which  the  axis  forks  at  the 
apex  and  hence  continues  no  farther.  It  is 
specially  characteristic  of  cryptogams.  (See 
Bkaxching.)  In  logic,  the  method  of  exhaustive 
division  in  classification,  of  which  the  device 
known  as  the  Tree  of  Porphyry  may  be  consid- 
ered typical  (see  e.g.  Lessons  in  Logic,  W.  Stan- 
ley Jevons,  London,  1880).  In  metaphysical  an- 
thropology, the  theory  of  man  as  a  twofold  being, 
physical  and  spiritual,  or  consisting  of  body  and 
soul.     See  Man,  Science  of. 

DI'CHROISM  (from  Gk.  St-,  di-.  double  + 
Xpoa,  clirou.  color).  TRI'CHROISM,  PLE'- 
OCHRO'ISM.  Crystals  not  only  absorb  in  dif- 
ferent amounts  the  length  of  different  wave- 
lengths; but,  unlike  uncrystalline  or  amorphous 
substances,  the  amount  and  kind  of  absorption 
differs  according  to  the  direction  in  which  light 
is  transmitted  through  the  crystal.  This  selec- 
tive and  difi"erential  light-absorption  is  rarely 
perceived  by  the  unaided  eye,  because  so  many 
rays  from  a  crystal  enter  the  eye  simultaneously. 
If.  however,  polarized  light  be  emploj'ed  to 
bring  successively  into  the  eye  light-rays  which 
at  any  given  instant  vibrate  along  a  single  di- 
rection of  a  colored  crystal,  a  change  in  color  is 
generally  noticeable.  This  selective  light-ab- 
sorption along  the  difi'erent  directions  within  a 
crystal  is  termed  dichroism  or  ])leochroism. 
Crystals  of  the  isometric  system  alone  possess 
no  pleochroism.  Crj^stals  of  the  tetragonal  and 
hexagonal  systems  exhibit  two  exti'eme  color's 
(dichroism),  between  which  all  the  other  colors 
produced  clearly  graduate.  Crystals  of  the  re- 
maining crystal  systems  exhibit  three  extreme 
colors  (trichroism) ,  with  regard  to  which  all 
the  other  colors  produced  by  the  cr^^stal  are  in- 
termediate. The  dichroscope  is  a  simple  device 
for  measuring  both  the  quality  and  quantity  of 
dichroism.     See  Ceystallography. 

DI'CHROITE.     See  Iolite. 

DICHRO'MATISM  IN  BIRDS  (Gk  §^.  di-, 
double  +  x/"^,"«-  chroma,  color).  The  name 
given  to  that  peculiar  occurrence  of  two  phases 
of  color  in  the  plumage  of  a  species  of  bird. 
Hot  due  to  age,  sex,  or  health,  which  is  so  well 
illustrated  by  the  common  screech-owl  of  the 
United  States  ( Mcgascops  asio) ,  some  individuals 
of  which  are  gray  and  some  rusty  red.  This  phe- 
nomenon is  not  infrequent  among  birds,  but  it  is 
not  always  easy  to  determine  what  constitutes  a 
clear  case  of  it.  Thus  «ome  ornithologists  regard 
the  various  species  of  flicker  (Calaptes)  as  di-  or 
rather  tri-chromatic  forms  of  a  single  species, 
while  others  do  not  regard  this  as  the  same  sort 
of  a  phenomenon  as  the  color  phases  of  the 
screech-owl.     There   are   at   least   three   distinct 
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forms  of  diochrouiatisni,  known  as  alhiiiifim,  me- 
lanism, and  erythrism.  The  tirst  is  that  form  in 
which  one  of  the  phases  is  white,  and  a  number  of 
examples  occur  among  the  herons,  as  well  as  in 
other  groups  of  birds.  One  of  the  best-known 
cases  is  that  of  the  little  blue  heron  (Ardea 
cferulea),  some  specimens  of  which  are  pure 
white,  while  others  are  slaty-bxue.  It  was  at  one 
time  supposed  that  the  former  were  the  young, 
the  latter  the  adults ;  but  careful  study  on  their 
breeding  grounds  has  shown  that  the  dilTerences 
are  not  associated  in  any  way  with  age  or  sex. 
Some  evidence  has  been  produced  to  show  that 
geographical  conditions  may  have  something  to 
do  with  the  matter,  for  the  white  birds  are  said 
to  be  most  common  on  the  ^Atlantic  coast  of 
Florida.  Awhile  the  colored  phase  is  most  abundant 
on  the  Gulf  coast.  Melanism  is  a  form  of  dichro- 
matism  in  which  one  color  phase  becomes  very 
dark,  almost  or  quite  black.  Examples  of  this 
occur  among  the  large  luiwks  of  the  genus  Buteo. 
It  should  be  stated  that  in  these  cases  the  color 
phases  are  not  sharply  set  off  from  each  other,  as 
in  the  herons,  and  the  melanism  is  closely  asso- 
ciated with  distribution.  Erythrism  is  the  form 
shown  by  the  screech-owls,  already  referred  to,  in 
which  one  phase  tends  to  become  red. 

A  satisfactory  explanation  of  dichromatism  is 
still  to  be  offered,  but  recent  investigations  have 
thrown  some  light  upon  it.  In  the  screech-owl, 
the  red  phase  is  due  to  a  'quantitative  difference' 
in  the  distribution  and  relative  amounts  of  pig- 
ment, and  gray  individuals  may  and  do  become 
red.  In  other  cases,  such  as  the  herons,  it  is 
more  than  possible  that  we  have  examples  of 
species  in  the  process  of  formation,  and  that  at 
some  future  day  the  slaty-blue  individuals  of  the 
little  blue  heron,  for  exaninle,  will  breed  only 
v»ith  slaty-blue  individuals  and  produce  only 
slaty-blue  offspring,  while  the  white  birds  will 
breed  only  with  white  birds  and  produce  white 
young.  We  would  then  have  just  such  a  condi- 
tion as  now  exists  in  the  ibises  of  the  genus 
Uaura.  The  white  ibis  {Gaum  alba)  and  the 
scarlet  ibis  (Gavra  riihra)  are  exactly  alike,  ex- 
cept for  the  striking  difference  in  color,  but  they 
never  breed  together  and  are  therefore  regarded 
as  two  distinct  species,  and  not  as  dichromatic 
forms  of  one.  The  whole  question  is  one  of  ex- 
ceptional interest,  and  seems  to  be  closely  bound 
u])  with  that  of  the  origin  of  species. 

DICHTUNG  UND  WAHRHEIT,  diK^tung 
luid  viir'liit.    See  Goethe. 

DICK,  John  (1764-1833).  A  Scotch  Seces- 
sion theologian.  He  became  pastor  in  Glas- 
gow in  1801  and  theological  professor  in  1820, 
and  is  remembered  for  his  Lectures  on  Theology 
(4  vols.,  with  memoir,  1834). 

DICK,  j\lr.  A  household  abbreviation  for  Mr. 
llichard  l^abley,  a  demented  cliaracter  in  Dick- 
ens's David  (^oppcrfield.  who  flies  kites,  jinglea 
sovereigns,  and  has  great  dilliculty  in  keeping 
tlic  head  of  King  Charles  I.  out  of  tlie  'Memorial.' 

DICK,  Sir  RoDKRT  Henry  (c.l785-184G).  A 
Scfitch  soldier,  lie  served  as  an  olTicer  in  the 
Peninsula  War,  fighting  at  Busaco,  Feuntes  de 
Onoro,  and  Salamanca.  Tie  distinguished  him- 
self at  Quatre  Bras  and  Waterloo;  in  1837  was 
promoted  to  be  major-general,  and  in  1841-42 
was  commander-in-chief  af  Madras.  In  1846  he 
assumed  command  of  the  Third  Infantry  Division 
in  the  Sikh  War.     He  fell  while  leadintr  a  charge 


against  the  Sikh  intrenchments  at  the  victory  of 
Sobraon. 

DICK,  Thomas  (1774-1857).  A  Scottish  sci- 
entific writer.  He  was  born  near  Dundee,  and 
studied  science  and  theology  at  the  University  of 
Edinburgh.  After  a  brief  pastoral  charge  in 
connection  with  the  Secession  Church  of  Scot- 
land, he  devoted  himself  to  teaching,  lecturing, 
occasional  preaching,  and  authorship.  Toward 
the  close  of  his  life  a  small  pension  was  granted 
him  in  consideration  of  his  literary  services,  his 
books  having  brought  him  very  little  pecuniary 
return,  in  spite  of  their  great  popularity  both 
in  England  and  the  United  States.  He  died  at 
Broughty  Ferry,  near  Dundee.  Dick's  principal 
works  are:  The  Christian  Philosopher,  or  the 
Connection  of  Science  and  Philosophy  icith  Re- 
ligion (1823;  8th  ed.  1842)  ;  The  Philosophy  of 
Religion  (1825);  The  Philosophy  of  a  Future 
Slate  (1828);  Celestial  Scenery  (1837);  The 
Sidereal  Heavens  (1840);  and  The  Practical 
Astronomer  (1845).  Several  of  Dick's  writings 
have  been  translated  into  foreign  languages ;  one 
even  into  Chinese. 

DICK  BEQUEST.  A  fund  now  amounting  to 
some  £122,000,  established  in  1828  by  James 
Dick,  of  Finsbury  Square,  London,  for  the  benefit 
of  the  parish  schoolmasters  of  Moray,  Banff,  and 
Aberdeen,  Scotland.  These  funds  yield  aVjout 
£4000  a  year,  which  is  distributed  as  an  honora- 
rium among  the  schoolmasters  on  the  basis  of 
their  acquirements  in  the  English  language  and 
literature,  geography,  mathematics,  Latin,  Greek, 
history,  physics,  and  the  art  of  teaching.  Mr. 
Dick's  object  was  to  encourage  active  school- 
masters, and  gradually  to  elevate  the  literary 
character  of  the  parochial  schoolmasters  and 
schools.  His  purpose  has  been  so  far  successful 
that  the  grade  of  these  schools  has  been  advanced, 
and  in  many  cases  students  go  directly  from  them 
to  the  universities. 

DICK-CISSED  (imitative).  The  black- 
throated  bunting  (Euspiza  Americana)  of  tlie 
open  regions  of  the  central  United  States,  one  of 
the  most  pleasing  of  American  fringilline  birds. 
Its  back  is  black,  chestnut,  and  grayish;  bend  of 
the  wing,  bright  chestnut;  chin,  white;  throat, 
black,  in  a  conspicuous  crescent ;  breast,  yellow, 
clianging  to  white  toward  the  tail.  The  female 
lacks  the  black  breast-mark  and  the  chestnut 
colors.  The  species  is  migratory,  coming  north- 
ward to  make  its  nest  on  the  ground,  or  in  a 
low  bush,  where  pale-l)hie  eggs  are  laid.  It  is  a 
loud  and  persistent  singer.  "All  day  long,"  says 
Ilidgway,  "in  spring  and  summer,  the  males, 
sometimes  to  the  number  of  a  do/cn  or  more  for 
each  meadow  of  considerable  extent,  perch  upon 
summits  of  tall  weed-stalks  or  fence-stakes,  at 
short  intervals,  crying  out:  'See,  see — dick — 
dickcissel,  cissel;'  therefore  'Dick  Cissel'  is  well 
known  to  every  farmer's  boy."  See  illustrations 
on  Plates  of  Buntings,  etc.,  and  on  Eggs.  I. 

DICK'ENS,  Charles  (1812-70).  An  English 
novelist,  lie  was  born  at  Landport,  then  a  sub- 
urb of  Portsmouth.  His  father,  John  Dickens, 
who  held  a  post  in  the  navy  pay  ofiice,  was 
then  stationed  at  Portsmouth,  but  about  1816 
they  moved  to  Chatham,  and  afterwards  to  Lon- 
don. The  family  was  poor  and  improvident. 
The  schooling  of  Charles  was  slight,  but  he  read 
considerably  at  home  and  in  the  Britisli  Museum, 
and    learned    shorthand.      He    was    educated    bv 
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contact  Avith  life  itself.  After  a  period  of  re- 
porting in  the  courts  and  in  the  House  of  Coni- 
juons,  Dickens  began  in  the  ilonihly  Magazine 
(December,  1833),  and  continued  in  the  Evening 
Chronicle,  a  series  of  essays  and  tales,  collected 
and  published  in  1S3G,  under  the  title  SketcJtes 
by  Boz.  Encouraged  by  their  success,  he  under- 
took to  write  the  letterpress  of  the  Posthumous 
Papers  of  the  Pickirick  Cluh,  the  illustrations 
of  which  were  to  be  executed  by  Robert  Seymour, 
a  comic  draughtsman.  As  soon  as  Dickens  in- 
troduced Sam  Weller,  the  plates  became  of  sec- 
ondary interest.  The  Pickn-ick  Papers,  which 
appeared  in  monthly  numbers  (1836-37),  not 
only  had  enormous  commercial  success,  but  they 
also  mark  an  era  in  English  literature.  It  was 
the  first  of  a  series  of  fictions  exhibiting  the  life 
and  manners  of  the  middle  and  lower  classes, 
\\hich  up  to  that  time  had  rarely  found  an 
exponent,  and  in  one  respect  this  book  had 
neither  predecessor  nor  progeny.  Neither  before 
nor  since  has  there  ever  been  such  a  literary 
embodiment  of  healthy  animal  spirits.  There  is 
none  like  it  for  unflagging  but  never  unwise  mer- 
riment— for  humor  that  is  very  much  the  re- 
verse of  drv.  Picknick  was  followed  by  Oliver 
Ticist  (1837-39)  and  Xicholas  Xicklehy  (1838- 
39),  adventures  in  the  picaresque  manner.  They 
are  among  the  first  of  those  social  novels  which 
form  so  marked  a  feature  of  modem  literature. 
The  former  was  a  ludicrous  exposure  of  work- 
houses; the  latter  was  aimed  at  the  wrongs  and 
cruelties  inflicted  upon  their  wretched  pupils  by 
the  cheap  schoolmasters  of  Yorkshire.  Both  hit 
their  mark.  After  this  beginning,  Dickens  set 
lance  in  rest  against  many  a  social  monster.  He 
may  be  sometimes  wrong,  but  in  spite  of  his  ex- 
agcerations  he  can  scarcely  be  accused  of  want 
of  honesty  of  purpose ;  while  quite  as  little  can 
partisanship  (except  that  he  is  always  for  the 
poor)  be  laid  to  his  charge,  since  at  the  very 
time  when  the  country  gentlemen  were  shaking 
their  heads  at  him  for  his  want  of  reverence  for 
'land.'  he  incensed  the  manufacturing  interest 
by  the  publication  of  Hard  Times  (1854).  His 
sarcasm  is  of  a  rather  peculiar  character: 
too  good-natured  to  sneer,  and  with  eyes,  not- 
withstanding their  indignant  fire,  that  never 
lose  sight  of  the  ludicrous  side  of  things ; 
his  style  is  mocking  argument.  After  Nich- 
olas ~\'icklehy  came  The  Old  Curiosity  Shop 
(1840)  and  Baniahy  Ritdge  (1841).  In  the  for- 
mer, in  the  character  of  Little  Nell,  he  first  ex- 
hibited a  power  of  setting  forth  child  life  and 
child  thought,  unequaled  before  the  appearance 
of  George  Eliot.  Barnahy  Rudge  was  his  first, 
and,  with  the  exception  of  the  Tale  of  Two  Cities 
(1859),  his  only  attempt  to  describe  the  past: 
and  it  was  successful.  A  disposition  of  mind 
toward  the  weird  and  the  grotesque,  which 
showed  itself  in  The  Old  Curiosity  Shop,  was  sub- 
sequently developed  with  greater  success  in  his 
Christmas  Stories  (1853),  especially  in  A  Christ- 
mas Carol.  After  a  voyage  across  the  Atlantic, 
Dickens  published,  in  1842,  American  Xotes  for 
General  Circulation  ;  but  a  nnich  more  admirable 
result  of  that  visit  to  the  United  States  appeared 
in  Martin  Chuzslewit  (1844),  which  was  certain- 
ly the  greatest  of  his  humorous  works  since 
Picktvick.  After  this  masterpiece,  his  animal 
spirits — a  rare  gift  among  even  comic  authors, 
and  seldom  lasting  so  long  as  in  his  own  case — 


began  to  desert  him.  Humor,  except  in  some 
lich  creations,  such  as  Mr.  Micawber,  was  no 
longer  so  ajjparent;  while,  on  the  other  hand, 
satire  and  pathos  increased.  Domhey  and 
Son  (1848)  was  considered  a  falling  oil"  in  one 
who  stood  so  high.  Yet,  when  men  were  expecting 
tliat  he  would  wane  and  weaken  like  other  pro- 
lific writers  before  him,  he  produced  David  Cop- 
perfield  (1850),  a  favorite  with  many,  and  pre- 
ferred by  Dickens  himself  to  all  his  other  novels. 
In  this  novel  he  adopted  the  form  of  an  autobiog- 
raphy-, and  that  perhaps  ofi'ered  him  some  ad- 
vantages ;  at  all  events,  the  result  was  admirable. 
Bleak  House  (1853)  ;  Hard  Times  (1854)  ;  Little 
Dorrit  (1857);  A  Tale  of  Two  Cities  (1859): 
Great  Expectations  (1861),  regarded  by  Swin- 
burne as  the  best  and  most  artistic  of  Dickens's 
books;  and  Our  Mutual  Friend  (1865),  after- 
Avards  succeeded  one  another  Avith  almost  periodi- 
cal punctviality,  and  each  was  awaited  by  an  im- 
mense audience.  In  1846  the  Daily  Xews  was 
started,  under  Dickens's  editorship,  but  the  task 
appears  to  have  been  uncongenial,  for  he  soon 
withdrew  from  it.  In  1850  he  commenced  a 
weekly  periodical  entitled  Household  Words, 
afterwards  merged  in  All  the  Year  Round.  In 
1867  he  again  visited  America,  giving  numerous 
readings  and  meeting  with  a  brilliant  reception. 
He  was  at  the  last  engaged  in  Avriting  a  new 
novel.  The  Mystery  of  Edwin  Drood,  which  Avas 
left  unfinished.  He  died  at  Gadshill  and  was 
buried  in  Westminster  Abbey. 

Tlie  Avork  of  Dickens  has  been  A'ariously  esti- 
mated. All  admit  his  great  humor;  but  to  some 
his  pathos  seems  much  overdrawn.  He  possessed 
immense  creatiA'e  power,  the  number  of  his  char- 
acters running  into  the  thousands.  The  essence 
of  his  art  is  caricature,  and  for  comic  eff"ect  he 
exaggerated  the  abuses  he  attacked.  In  character 
building  he  hit  upon  some  oddity  and  trans- 
formed it  into  a  delightful  type  never  to  be  for- 
gotten. Consult:  Forster,  Life  of  Dickens  (Lon- 
don, 1872-74)  ;  Letters,  edited  by  ]\Iiss  Hogarth 
and  Miss  Dickens  (London,  1880-82)  ;  Gissing, 
Charles  Dickens:  A  Critical  Study  (Ncav  York. 
1898)  :  Fitzgerald.  The  History  of  Pickicick 
(London,  1891)  ;  Kitton,  The  Xovels  of  Charles 
Dickens  (London,  1897)  :  and  Kitton,  The  Minor 
Writings  of  Charles  Dickens,  a  bibliography 
( London,  1 900 ) .  Essays  and  editions  are  nu- 
merous. One  of  the'  most  recent  editions  is  Kit- 
ton,  The  Autograph  Edition  of  Complete  Works 
(56  vols..  New  York,  1902). 

DICK'IE,  George  William  (1844—).  An 
American  naval  engineer.  He  AA^as  born  at  Ar- 
broath, Scotland:  studied  mechanical  and  naA'al 
engineering,  came  to  the  United  States  in  I8G9. 
and  Avas  connected  Avith  steamship  designing  on 
the  Pacific  Coast.  In  1883  he  became  manager 
of  the  L'nion  Iron  Works,  San  Francisco,  Cal., 
and  in  that  capacity  became  identified  Avith  the 
execution  of  much  naAal  Avork  for  the  L^nited 
States  Government.  He  Avas  at  one  time  presi- 
dent of  the  Technical  Society  of  the  Pacific  Coast. 
Consult  his  Pumping  and  Hoisting  Works 
(1876). 

DICK'INS,  Joiix  (1747-98).,  An  American 
clergA'man.  He  Avas  born  in  London  and  AAas 
educated  at  Eton,  but  came  to. America  before 
the  ReA^olution,  and  Avas  one  of  tlie  most  efficient 
Ijromoters  of  the  Methodist  Episcopal  Church  in 
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this  country.  He  preached  in  Virginia  and 
North  Carolina,  and  in  1783  took  charge  of  the 
John  Street  Chvirch  in  New  York  City.  In  1789 
he  was  stationed  in  Philadelphia,  and  there  es- 
tablished the  '^Methodist  Book  Concern,'  after- 
wards removed  to  New  York.  Consult  Atkinson, 
Centennial  History  of  American  Methodism 
(New  York,   1884). 

DICKINSON,  Anna  Elizadeth  (1842—). 
An  American  lecturer,  author,  and  actress,  born 
in  Philadelphia.  Left  an  orphan  at  the  age  of 
two,  she  received  an  elementary  education  in  a 
Quaker  school,  and  when  but  fourteen  wrote  for 
the  Liberator  an  article  on  "Slavery."  At  sev- 
enteen she  taught  school  in  Bucks  County.  The 
next  year  she  made  her  first  speech  at  a  meeting 
of  Progressive  Friends  in  Philadelphia,  and  there- 
after became  prominent  for  her  fiery  addresses  on 
total  abstinence,  abolition,  politics,  and  woman 
sufl'rage.  After  a  time  she  devoted  her  whole 
attention  to  lecturing  and  to  the  drama,  writing 
A  Croicn  of  Thorns  (1876)  and  True  to  Herself, 
and  acting  in  these  plays  with  only  moderate 
success.  She  also  wrote  ^yhat  Answer'/  (1868). 
a  novel;  Mary  Tudor  and  Aurelian,  dramas; 
and  A  Ragyed  Register  of  People,  Places,  and 
Opinions    (1879). 

DICKINSON,  Daniel  Stevexs  (1800-66). 
An  American  statesman,  born  in  Goshen,  Conn. 
He  was  admitted  to  the  bar  in  1828,  Avas 
elected  to  the  Senate  of  New  Y^ork  State  in  1830, 
became  Lieutenant-Governor  in  1842,  and  at  the 
expiration  of  his  term  of  office  in  1844  was  ap- 
pointed by  the  Governor  to  a  vacancy  in  the 
I'nited  States  Senate.  In  1861  he  was  elected 
Attorney-General  of  New  York,  and  in  1865  was 
appointed  District  Attorney  for  the  Southern 
District  of  the  State.  During  the  Civil  War, 
regardless  of  party  affiliations,  he  actively  sup- 
ported tlie  cause  of  the  Government.  ]Mr.  Dickin- 
son became  widely  known  as  an  able  debater,  and 
for  a  time  was  the  leader  of  the  Democratic  jiarty 
in  New  York.  Consult  Dickinson's  Life  and 
Works  (2  vols..  New  York,  1867). 

DICKINSON,  Do!\-ald  :McDonai.d  (1846—). 
An  American  lawyer.  He  was  born  at  Port  On- 
tario. N.  Y..  graduated  at  the  L'niversity  of 
INIichigan  in  1866.  and  was  admitted  to  the  bar 
in  1807.  He  was  Postmaster-General  in  1888-89, 
chairman  of  the  National  Democratic  Campaign 
Committee  in  1892.  and  senior  counsel  for  the 
L^nited  States  before  the  Bering  Sea  Claims  Com- 
mission in  1806. 

DICKINSON,  Emily  (1830-86).  An  Ameri- 
can poet,  born  at  Amherst,  l\lass.  She  lived  a 
secluded  life,  allowing  her  individuality  the  full- 
est development,  and  publishing  almost  nothing 
during  her  lifetime.  She  corresponded  for  many 
years  with  T.  W.  Higginson,  and  at  her  death 
he,  with  ^Irs.  ]Mal)el  Loomis  Todd,  edited  a  vol- 
ume entitled  Poems  hy  Emily  Dickinson  (1890), 
which  attracted  considerable  attention  and  was 
followed  by  another  volume  of  poems,  as  well  as 
by  a  volume  of  selected  letters.  In  thought  her 
introspective  lyrics  are  striking  if  not  impres- 
sive, but  their  author  was  almost  oblivious  of  the 
demands  of  form. 

DICKINSON,  .Ton X  (17.32-1808).  An  Ameri- 
can statesman  and  publicist,  known  as  Ihe  'Pen- 
man of  the  Revolution.'  He  was  born  in  Talbot 
County,  ]Md.,  but  in  1740  removed  with  his  father 


to  Delaware.  He  began  the  study  of  the  law  in 
Philadelphia  in  1750;  entered  the  Middle  Tem- 
ple, London,  England,  in  1753,  and  in  1757  began 
practice  in  Philadelphia.  In  1700  he  became  a 
member  of  the  Delaware  Assembly,  and  in  1762 
was  elected  to  the  Pennsylvania  Assembly,  where 
he  served  with  great  distinction  until  1705,  and 
again  from  1770  to  1776.  He  was  also  a  member 
of  the  Stamp  Act  Congress,  and  from  1774  to 
1776  of  the  Continental  Congress;  served  for  t' 
lime  in  the  American  Army,  first  as  a  private 
and  afterwards  as  a  brigadier-general  in  the  Del- 
aware militia ;  was  Governor  of  Delaware  from 
1781  to  1782,  and  of  Pennsylvania  from  1782  to 
1785;  and  afterwards  took  a  prominent  part  in 
the  debates  of  the  Constitutional  Convention  of 
1787,  and  in  the  discussions  in  Pennsylvania  and 
Delaware  over  the  ratification  of  the  Constitu- 
tion. He  is  best  known,  however,  as  a  writer  of 
State  papers  and  pamphlets,  in  which  capacity 
up  to  1776  he  ranked  foremost  among  his  con- 
temporaries. Among  the  important  State  papers 
which  he  drafted  or  wrote  were  the  "Resolutions 
in  relation  to  the  Stamp  Act,"  adopted  by  the 
Pennsylvania  Assembly  in  1765;  the  ''Declara- 
tion of  Rights"  and  the  '"Petition  to  the  King," 
adopted  by  the  Stamp  Act  Congress;  the  "Essay 
on  tlie  Constitutional  Power  of  Great  Britain 
over  the  Colonies  in  America,"  adopted  by  the 
Pennsylvania  Convention;  the  "Address  of  Con- 
gress to  the  Inhabitants  of  the  Province  of  Que- 
bec": the  "Petition  of  Congress  to  the  King"; 
the  '"Declaration  by  the  L'nited  Colonies  of  North 
America  .  .  .  Setting  Forth  the  Causes  and 
Necessity  of  Their  Taking  up  Arms";  the  "Arti- 
cles of  Confederation"  (first  draft)  ;  and  tlie 
"Address  of  Congress  to  the  SeA-eral  States  on  the 
Present  Situation  of  Afi'airs"  (1779).  In  addi- 
tion, he  wrote  numerous  pamphlets  and  news- 
paper articles,  the  most  famous  of  which  were 
the  celebrated  Farmer's  Letters,  published  at 
Philadelphia  in  1767.  These  'letters'  had  a  wide 
circulation  and  produced  such  an  eflfect  on  both 
sides  of  the  Atlantic  that  their  appearance  has 
been  regarded  as  'the  most  brilliant  event  in  the 
literary  history  of  the  Revolution.'  Dickinson's 
influence  v.aned  after  1776  on  account  of  his  op- 
position to  the  Declaration  of  Independence, 
which  he  refused  to  sign,  but  a  series  of  papers 
written  by  him  in  1787-88,  under  the  pseudonym 
'Fabius,'  were  widely  read  and  contributed  much 
toward  inducing  Pennsylvania  and  Delaware  to 
ratify  the  Constitution.  In  the  literature  of  the 
Revolution,  says  Ford,  the  editor  of  Dickinson's 
writings,  he  was  "as  preeminent  as  \Vashington 
in  the  war.  Franklin  in  diplomacy,  and  ^Morris 
in  finance."  His  Wrilings,  edited  by  Paul  L. 
Ford,  Avcre  published,  in  part,  at  Philadelphia 
in  1895.  Consult:  Stillo.  The  Life  and  Times 
of  John  Dickinson  (Philadelphia,  1891),  and  an 
excellent  estimate  of  Dickinson's  literary  work 
in  Tvler,  Literary  History  of  the  American  Revo- 
lution (New  York,  1897)'. 

DICKINSON,  JONATH.A.N  (1688-1747).  An 
American  clergyman.  He  was  born  in  Hatfield. 
!Mass.,  and  graduated  at  Yale  in  1706.  He  wa.s 
for  thirty  years  a  Presbyterian  minister  in  Eliza- 
bothtown,  N.  -T..  and  was  long  the  leading  Pres- 
byterian minister  in  the  country.  In  1746  he 
was  elected  president  of  the  College  of  New  Jer- 
sey (now  Princeton  I^niversity) .  He  wrote  a 
number  of  theological  works. 
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DICKINSON  COLLEGE.  An  institution  of 
higher  education,  situated  at  Carlisle,  Pa.  It 
was  foimded  in  1783  and  derived  its  name  from 
John  Dickinson,  president  of  the  Supreme  Execu- 
tive Council  of  Pennsylvania,  and  one  of  the 
college's  largest  benefactors.  For  twenty-five 
years  the  institution  prospered:  but  in  1815  the 
interference  of  the  trustees  in  the  matters  of  dis- 
cipline became  so  persistent  that  both  president 
and  instructors  resigned.  Repeated  attempts  to 
reopen  the  college  met  with  small  success,  and 
it  was  not  until  1833,  under  an  amended  charter 
closely  delimiting  the  jurisdiction  of  the  trustees, 
that  the  college  became  firmly  reestablished.  Be- 
fore that  time  it  had  been,  though  undenomina- 
tional, under  Presbyterian  influence;  under  the 
new  arrangement  it  passed  to  the  control  of  the 
Methodist  Episcopal  Church.  Dickinson  com- 
prises the  college  proper,  the  law  school,  and  a 
closely  affiliated  preparatory  school.  The  law 
school,  organized  in  1834,  but  discontinued  from 
1882  to  1890,  oft'ers  the  degree  LL.B.  The  college 
confers  the  bachelor  degree  in  arts,  science,  and 
philosophy.  The  buildings  include:  South  Col- 
lege, East  College,  the  Tome  Scientific  Building, 
the  James  W.  Bosler  ^Memorial  Hall,  and  the 
Denny  ^Memorial  Hall.  The  library  contains 
about  35,000  volumes.  The  student  enrollment, 
including  that  of  the  preparatory  school,  approx- 
imates 500.  The  endowment  funds  amount  to 
$400,000,  and  the  value  of  the  college  buildings 
and  grounds  to  $440,000. 

DICK'S  COFFEE-HOUSE.  A  London  coflee- 
house,  originally  called  'Richard's.'  after  Richard 
Torner  or  Turner,  who  was  its  first  proprietor 
(1680).  The  building  still  stands,  on  the  south 
side  of  Fleet  Street  (No.  8),  near  the  Temple. 
The  poet  Cowper,  during  his  residence  in  the  lat- 
ter place,  is  said  to  have  been  one  of  its  habitues. 

DICK'SON,  Sir  James  Robert  (1832-1901). 
An  Australian  statesman.  He  was  born  at  Plym- 
outh, England,  and  was  educated  in  Glasgow, 
Scotland,  where  he  began  his  business  career  in 
a  bank.  He  emigrated  to  Australia  in  1854  and 
settled  first  in  Victoria,  whence  he  removed  to 
Xew  South  Wales,  and  afterwards,  in  1862.  to 
Queensland.  His  political  career  began  in  1872, 
when  he  was  elected  to  the  Queensland  House  of 
Assembly.  In  1876  he  entered  the  Cabinet  of 
Arthur  ^lacalester,  as  ilinister  of  Public  Works. 
He  held  the  position  of  Treasurer  of  the  colony 
in  various  cabinets  from  1870  to  1879,  and  1883 
to  1887.  From  1889  to  1892  he  lived  in  Europe, 
returning  in  the  latter  year  to  conduct  a  cam- 
paign in  favor  of  introducing  Polynesian  labor  in 
the  Queensland  sugar  plantations.  In  1897  he 
entered  the  Nelson  Cabinet  as  Secretary  for  Rail- 
ways. In  ]\[arch,  1898,  he  became  Secretary  for 
Home  Affairs,  and  in  October  following  he  suc- 
ceeded Thomas  J.  Byrnes  as  Premier.  In  this 
position,  in  the  face  of  a  hostile  majority  in  the 
Assembly,  he  threw  himself  into  the  fight  for  an 
Australian  Commonwealth,  secvired  the  passage 
of  a  measure  providing  for  the  submission  of  the 
question  to  the  people,  and  after  an  active  cam- 
paign obtained  a  good  majority  at  the  polls  in 
favor  of  federation.  He  resigned  the  Premiership 
in  November,  1899,  and  early  in  1900  visited  Lon- 
don as  a  delegate  from  Queensland  to  discuss  the 
affairs  of  the  proposed  Commonwealth.  On  his 
return  to  Australia  he  was  selected  Minister  of 
Defense  of  the  first  Federal  Cabinet,  but  died  sud- 


denly ten  days  after  the  inauguration  of  the  new 
Government. 

DICKSON,  dek'son.  Baron  Oscar  von  ( 1823- 
97 ) .  A  Swedish  merchant  noted  for  his  munifi- 
cent support  of  the  exploring  enterprises  of 
Baron  Nordenskjold.  He  was  born  at  Goteborg, 
of  Scottish  ancestry,  and  was  long  a  member  of 
the  firm  of  Dickson  &  Co.  in  Goteborg  and  Lon- 
don. He  was  a  member  of  many  learned  societies 
both  in  London  and  abroad,  and  gave  liberal 
pecuniary  support  to  North  Pole  enterprises,  par- 
ticularly those  undertaken  by  Baron  Norden- 
skjold after  1868.  In  recognition  of  his  distin- 
guished public  services,  he  was  ennol)led  in  1880, 
the  title  of  'Baron'  being  conferred  on  him  in 
1885.  Dickson  Harbor  and  various  other  points 
in  the  Arctic  regions  have  been  named  in  his 
honor. 

DICK^SON,  Samuel  Henry  (1798-1872).  An 
American  physician.  He  was  born  in  Charleston, 
S.  C,  graduated  at  Yale  in  1814,  and  in  1819 
received  the  degree  of  INI.D.  at  the  University  of 
Pennsylvania.  He  was  appointed  to  the  profes- 
sorship of  the  institutes  and  j^ractice  of  medi- 
cine in  the  medical  school  of  Charleston,  S.  C,  in 
1824,  was  professor  of  the  practice  of  medicine 
in  the  University  of  New  York  from  1847  to 
1850:  in  1858  accepted  the  chair  of  the  prac- 
tice of  medicine  at  Jefferson  College  in  Philadel- 
phia. He  published  many  volumes  and  papers 
on  medical  subjects,  including  Studies  in  Path- 
ology and  Therapeutics   (1867). 

DICKSON,  William  Purdie,  D.D.  (1823—). 
A  Church  of  Scotland  theologian.  He  was  born 
at  Pettinain  Manse,  Lanarkshire,  October  22, 
1823;  graduated  at  Saint  Andrews;  was,  from 
1863  to  1895,  a  divinity  professor  in  Glasgow 
University,  and  is  now  professor  emeritus.  Be- 
sides translating  Mommscn's  History  of  Rome 
(4  vols.,  rev.  ed.  1895)  and  Roman  Provinces 
(1887),  and  Meyer's  Commentary  on  the  Yeio 
Testament  (10  vols.,  1873-80),  he  delivered  the 
Baird  lectures  of  1883,  »S'oiHf  Paul's  Use  of  the 
Terms  Flcfh  and  f^pirit   (1883). 

DICOLINOUS  PLANT  (Gk.  di-,  di-,  double  + 
kXbeii',  klinein,  to  incline).  A  plant  which  has 
stamens  and  pistils  in  separate  flowers.  If  the 
two  kinds  of  flowers  are  on  the  same  individual, 
the  plant  is  called  'monoecious' :  if  on  different 
individuals,   'dicecious.'     See  Pollination. 

DI'COTYLE'DONS    (Neo-Lat.,    from   Gk.  di-, 

di-,  double  +  KoriOjjduv,  Icotylcdon,  cup-shaped, 
hollow,  from  kot0j],  kotyle,  cavity ) .  The  larger 
and  more  important  of  the  two  groups  of  flowering 
plants,  angiosperms  (q.v. ).  Its  members  repre- 
sent the  culmination  of  the  plant  kingdom,  and 
are  the  most  conspicuous  and  the  most  modern 
of  plants.  More  than  80.000  species  have  been 
described,  and  the  actual  number  is  probably 
over  100,000.  The  chief  characters  which  dis- 
tinguish them  from  monocotyledons,  the  other 
group  of  angiosperms,  are  an  embryo  with  la- 
teral cotyledons  (usually  two)  ;  the  vascular 
bundles  of  the  stem  forming  a  hollow  cylinder, 
Avhich  means  an  annual  increase  in  the  diameter 
of  woody  stems :  an  open  system  of  venation, 
which  means  that  the  veinlets  end  freely  in  the 
tissues  of  the  leaf  or  in  the  margins,  often  re- 
sulting in  various  forms  of  toothing,  lobing,  and 
branching;  and  flowers  whose  tendency  is  to  dis- 


DICOTYLEDONS 


'^i^^t 

"^^^^^^^^ra^^'^^' ' 

^^^^^^■- 

^^^^fiTff^^p^^^v    ^ 

'^^"y^^^^^^^^mi^  ^'"^ 

-^^^^^^^^^R^*"'  , 

^  '<*^^^^^f    ^'--"^ 

'^^p^ 

r^ 

?     c 

^^^^-.rr- 

'..—  ---      \.,.-e=-^^^'                   '"'"=:- 

— ;>^    ^y-z^^^ 

^_^^,^^—^^         j^.gjiiiirifiif    "■=- 

-^        ,'^  h^-'lk ...'-"^ 

'                     -                    1,.  '    -^  -~ 

1'/ 

1/ ..-..vt.^ 

,„'(      ■    - 

1.  CARROT. 

2.  BUTTERCUP. 


3.  RED   CLOVER. 

4.  ELM    TREE. 


DICOTYLEDONS 


1.  IPOMCEA   (Morning   glory) 

2.  CASSIOPE    (A   heath). 


3.  ARNICA,    a,    general     habit;    /,,   ray-flower;    c,   disk- 
flower. 
4.  NEPETA   (Catnip);  a,  general  habit;  6,  single  flower. 


DICOTYLEDONS. 

play  their  parts  in  lives  or  fours  or  tlieir  multi- 
ples. 

Two  great  groups  of  dicotyledons  are  recog- 
nized— the  Archichlaniydeie  and  the  Sniypetala;. 
In  the  fonncr  there  is  either  no  perianth  (calyx 
and  corolla),  or  its  parts  are  separate  (polypet- 
alous)  ;  in  the  latter  the  corolla  is  sympetalous 
(petals  coalesced).  Formerly  tlie  Archiclilamy- 
dese  were  divided  into  two  groups — the  Apetalae, 
in  which  there  are  no  petals,  and  the  Polypetalae, 
in  which  petals  are  present ;  but  this  division 
has  been  found  to  be  too  artificial  to  stand,  as 
several  natural  families  have  both  apetalous 
and  polypetalous  members. 

Arciiichlamyde.e.  These  are  the  simpler  and 
more  primitive  dicotyledons,  and  contain  about 
40,000,  or  one-half  of  the  known  species  of 
dicotyledons,  distributed  among  about  IGO 
families.  The  prominent  alliances  may  be  given 
as  follows:  (1)  A  great  tree  assemblage,  promi- 
nent in  which  are  the  oak,  hickory,  walnut, 
chestnut,  beech,  poplar,  elm,  willow,  etc.  These 
plants  are  probably  the  most  primitive  of  the 
dicotyledons,  a  fact  indicated  by  tlie  simplicity 
■of  their  floral  structures  and  by  their  anemophi- 
lous  (wind-pollinating)  habit.  (See  Pollina- 
tion.) Prominent  in  the  group  also  is  the  char- 
acteristic inflorescence  known  as  the  anient  (q.v. ) 
or  catkin ;  and  it  is  among  its  members  alone 
that  chalazogamy  (q.v.)  has  been  discovered. 
(2)  The  buttercups  and  their  allies,  a  great  as- 
semblage of  terrestrial  herbs,  including  water- 
lilies,  buttercups,  poppies,  and  mustards;  certain 
notable  tree  forms,  as  the  magnolias,  custard- 
apples,  sassafras,  etc.;  and  also  the  strange 
group  of  "carnivorous  plants'  (Sarracenia,  Dro- 
sera,  Diona-a,  etc.).  (3)  The  rose  family  (Rosa- 
cere),  which  is  one  of  the  best-known  and  most 
useful  groups  of  the  temperate  regions,  includ- 
ing such  forms  as  the  strawberry,  raspberry, 
blackberry,  rose,  hawthorn,  apple,  pear,  quince, 
plum,  cherry,  peach,  etc.  (4)  The  legume  fam- 
ily (Leguminostp) ,  which  is  far  the  greatest  fam- 
ily of  th€  Archichlamydece.  which  contains  about 
10,000  species,  and  with  flowers  elaborately  con- 
structed for  insect  pollination.  Here  belong  the 
lupine,  clover,  locust,  pea,  bean,  vetch,  redbud, 
senna,  honey-locust,  indigo,  sensitive  plants,  etc. 
(5)  The  umbellifer  family  (IJmbellifeme),  which 
is  the  most  highly  organized  of  the  Archi- 
•chlamj'deiE,  and  contains  such  well-known  forms 
as  the  carrot,  parsnip,  hemlock,  pepper-and-salt, 
•caraway,   fennel,   coriander,   celery,   parsley,   etc. 

Sympet.\.l.t".  This  group  is  evidently  derived 
from  the  Archichlamydea^,  and  contains  the  most 
highly  organized  of  plants.  Older  names  of  the 
group  are  '^lonopetahx''  and  'Gamopctala?.'  The 
group  contains  about  40,000  species,  distributed 
among  50  families.  Ainong  the  prominent  alli- 
ances are  the  following:  (1)  The  heath  family 
(Ericaceae),  which  consists  mostly  of  shrubby 
plants,  and  which  contains  such  forms  as  huckle- 
berry, blueberry,  cranberry,  bearberry.  trailing  ar- 
butus, wintergreen,  heatlier.  azalea,  rhododendron, 
Indian  pipe.  etc.  (2)  The  Convolvulus  fonns 
and  their  allies,  in  which  the  flowers  are  prom- 
inently tubular,  including  the  morning-glory,  pole- 
monium,  phlox,  gentian,  dog-bane,  etc.  (.3)  The 
mint  family  (Labiate)  and  its  allies,  contain- 
ing about  10,000  species,  and  characterized  by 
the  irregular  two-lipped  flowers.  Here  belong 
the  mint,  dittany,  hyssop,  marjoram,  thyme,  balm, 
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sage,  catnip,  horehound,  lavender,  rosemarj-,  etc. 
In  allied  families  are  the  nightshade,  potato, 
tomato,  tobacco,  mullein,  snapdragon,  toad- 
flax, painted-cup.  verbena,  plantain,  etc.  (4) 
The  Composit;ie,  the  greatest  and  ranking  family 
of  the  angiosperms,  is  estimated  to  contain  at 
least  12,000  species.  The  name  of  the  family 
suggests  the  most  conspicuous  features — namely, 
the  organization  of  the  numerous  small  flowers 
into  a  compact  head,  which  resembles  a  single 
flower,  formerly  called  a  'compound  flower.' 
Among  the  very  numerous  forms  are  arnica, 
thistle,  dandelion,  tickseed,  beggar-ticks,  Spanish 
needles,  ironweed,  aster,  daisy,  goldenrod,  rosin- 
weed,  sunflower,  chr\-santhemum,  ragweed,  cockle- 
bur,  ox-eye  daisy,  tansy,  sagebrush,  lettuce,  etc. 
DICTAM'NUS.     See  Dittany. 

DICTATOR  (Lat.,  from  clictare,  to  dictate, 
frequentative  of  dicere,  to  say).  In  the  earliest 
limes,  the  name  of  the  highest  magistrate  of  the 
Latin  confederation ;  and  in  some  of  the  Latin 
towns  the  title  was  continued  long  after  these 
towns  were  subjected  to  the  dominion  of  Rome. 
In  the  Roman  Republic  the  Dictator  was  an 
extraordinary  magistrate,  irresponsible  and  en- 
dowed with  absolute  authority,  whose  original 
name  was  mngister  papuU.  The  frequency  of 
crises,  or  critical  periods,  in  the  quick,  aggressive 
growth  of  the  Roman  State,  necessitated  such 
an  oflice.  The  first  Dictator  (T.  Larcius  or  M. 
\  alerius)  was  appointed  in  B.C.  .501,  nine  years 
after  the  expulsion  of  the  Tarquins.  According 
to  Livy,  the  immediate  cause  of  this  dictatorship 
was  a  formidable  war  with  the  Latins.  In  gen- 
eral no  one  could  be  appointed  Dictator  who 
had  not  been  previously  consul,  and  this  condi- 
tion was  very  rarely  dispensed  with.  It  is 
possible  that  the  Dictator  was  originally  created 
or  elected  by  the  curine,  like  the  kings;  but 
it  is  more  probable  that  the  Senate  passed 
a  decree  ordering  one  of  the  consuls  to  name  or 
proclaim  (dicere)  a  dictator.  Originally,  of 
course,  the  Dictator  was  a  patrician;  the  first 
plebeian  who  filled  the  ofl[ice  being  ilarcius  Ru- 
tilus  (B.C.  356),  who  was  nominated  by  the 
plebeian  consul,  M.  Popillius  Loenas.  The  dic- 
tatorship could  not  lawfully  be  held  longer  than 
six  months :  nor  was  it  ever  so,  except  in  the 
cases  of  Sulla  and  Ca>sar,  which  were  altogether 
peculiar.  It  must  not  be  supposed  that  during  a 
dictatorshii^  the  functions  of  the  other  magis- 
trates were  positively  suspended.  The  consuls 
and  other  regular  authorities  continued  to  dis- 
charge their  proper  duties,  but  in  subordination 
to  the  direction  and  command  of  the  Dictator, 
being  for  the  time  simply  his  officers.  The  su- 
periority of  his  power,  when  compared  with  that 
of  the  consuls,  appears  chiefly  in  these  three 
points:  He  was  far  more  independent  of  the 
Senate ;  he  had  a  more  extensive  power  of  pun- 
ishment, without  any  appeal ;  and  he  could  not 
be  called  to  account  after  his  abdication  of  the 
dictatorship  for  anything  he  had  done  during 
the  period  of  his  office.  The  limits  of  his  power 
were  as  follows:  He  could  not  touch  the  treas- 
ury; he  could  not  leave  Italy;  and  he  could  not 
ride  through  Rome  on  horseback  without  pre- 
viously obtaining  the  permission  of  the  people. 
While  the  consuls  had  only  twelve  lictors,  the 
Dictator  was  preceded  by  twenty-four,  bearing 
the  secures  and  fnsces.  To  him  also  belonged 
the  sella  curulis  and  the  toga  proetexta.    The  last 
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legally  elected  dictator  was  M.  Junius  Pera,  who 
entered  on  his  office  B.C.  216.  From  this  time 
nominal  dictators  were  frequently  appointed  for 
the  purpose  of  holding  the  elections,  but  even 
these  finally  disappeared  (B.C.  202).  Hence- 
forth, in  critical  times,  a  sort  of  dictatorial  power 
was  conferred  on  the  consuls  by  the  Senate  by 
the  well-known  formula:  "That  the  consuls 
should  see  to  it  that  the  State  should  receive  no 
damage."  This  practice  rendered  the  appoint- 
ment of  dictators  no  longer  necessary.  Consult 
Mommsen,  Romische  Staatsrecht,  11.   133  foil. 

DICTIONARY  (ML.  dictionarius,  word-book, 
from  Lat.  dktiu,  word,  from  dicere,  to  say).  In 
its  original  and  most  common  application,  a 
work  which  is  linguistic  in  character,  being  a 
compilation  of  all  or  a  portion  of  the  words  of 
a  language  arranged  according  to  some  exact 
order,  usually  the  alphabetical  one,  with  brief 
explanations  and  definitions.  In  later  and  more 
elaborate  dictionaries  additional  information  of 
an  appropriate  character  is  included  within  the 
scope  of  the  work.  Thus  etymologies,  indications 
of  pronunciation,  and  variations  in  orthography 
may  be  given,  while  a  still  further  expansion  in- 
cludes citations  which  illustrate  the  use  of  a 
word.  The  name  is  said  to  have  been  used  for 
the  first  time  by  Joannes  de  Garlandia,  who  died 
in  A.D.  1250.  lie  described  his  book  containing  a 
classified  list  of  words  as  a  dictionarius.  In  its 
use  the  word  dictionary  is  no  longer  confined  to  a 
simple  linguistic  compilation,  but  is  applicable  to 
works  on  special  or  technical  subjects,  which 
through  the  medium  of  an  alphabetical  classifica- 
tion of  words  belonging  to  that  subject  give 
appropriate  and  detailed  information.  These 
dictionaries  on  special  subjects  are  very  nu- 
merous. Such  as  biographical,  historical,  biblio- 
graphical, geographical,  philosophical,  mathemat- 
ical, zoological,  medical,  and  architectural  dic- 
tionaries. 

The  following  terms  are  more  or  less  synony- 
mous   with    dictionary — vocabulary,    which    is   a 
list  of  words  restricted  to  a  single  work  or  to 
some  division  of  the  language,  e.g.   the  vocabu- 
larj'  of  Ca>sar's  Gallic  ^Yar ;  lexicon,  a  word  ap- 
plied by  English-speaking  people  to  a  dictionary 
of  some  foreign  language  as  Hebrew,  Greek,  or 
Latin :    glossary,   a   partial   dictionary  of   words 
of  a  certain  dialect  or  of  antiquated  or  technical 
terms   accompanied  by  glosses   or  explanations; 
thesaurus    (verborura),  i.e.  a  treasury  of  words, 
an  elaborate  dictionary  with  many  references  and 
full  explanations.   ^lore  unfamiliar  are  idiot  icon-, 
from  Greek    ISiuiTiKos,  idiotikos,  belonging  to  an 
individual,  and  onamasticon  :  the  former,  common 
in  Germany,  indicates  a  dictionary  of  words  of  a 
dialect;  the  latter,  from  tlie  Greek  6vofxa,  onoma, 
name,  is  a  dictionary  of  names,  as  the  Onomasti- 
con  of  Julius   Pollux   of   the   second  century — a 
Greek  dictionary  in  ten  books  containing  words 
arranged  according  to  their  meaning.     Index  de- 
notes a  vocabulary  without  explanatoiy  matter 
arranged  in  alphabetical  order,  often   placed  at 
the    close    of    a    book    to    indicate    more    exactly 
and   definitely  the   contents   tliereof.     The  gazet- 
teer and  concordance  should  be  mentioned  as  hav- 
ing certain  characteristics  of  dictionaries.     The 
first  is  a  geographical  dictionaiy  with  names  of 
places,   seas,   rivers,   etc.,    in   alphabetical   order, 
with  a  brief  account  of  each.    The  word  was  used 
first  by  Lawrence  Echard,  whose  Avork  was  en- 


titled The  Gazetteer;  or.  Xewsman's  Interpreter 
— A  Geographical  Index  ( 11th  ed.,  London,  1710) . 
In  part  ii.  the  author  speaks  of  liis  work  as  "The 
Gazetteer."  A  concordance  is  an  index  of  various 
passages  in  a  book  classified  according  to  certain 
leading  words  which  are  arranged  in  an  alpha- 
betical order.  As  this  was  first  made  for  the 
Bible,  Johnson  defines  it  as  "a  book  which  shows 
in  how  many  texts  of  Scripture  any  word  occurs." 
Thus,  as  examples,  may  be  cited :  Cruden,  A 
Complete  Concordance  to  the  Old  and  Xeic  Testa- 
ments (London,  1859)  ;  Clarke,  Concordance  to 
Shakespeare  (ib.,  1827)  ;  Brightwell,  A  Con- 
cordance to  the  Entire  Works  of  Alfred  Tennyson 
(ib.,  1869). 

History.      The    earliest    dictionary    of    which 
there  is  any  mention  is  that  made  in  Xineveli  in 
the  reign  of  Asshurbanipal  in  the  seventh  century 
B.C.,    which    is    impressed   on    a    number   of   clay 
tablets    in    cuneiform    letters.     Arabic    scholars 
early  busied  themselves  with  dictionary-making, 
a  work  very  necessary  for  a  language  as  copious 
as   theirs.     The    first   to   attempt    to   gather   tl>e 
entire  Arabic  vocaliulary  in  one  work  was  prob- 
ably Khalil  ibn  Ahmed  of  Oman  (died  791).     He 
adopted  an  arrangement  not  alplial)etical,  but  ac- 
cording   to    certain    phonetic    and    physiological 
principles.     Of  Khalil's  many  successors,  ilukar- 
ram  ibn  Mansur,  an  Egyptian    (died  1311),  and 
al-Firuzabadi.  a  Persian  by  birth,  whose  travels, 
however,  entitled  him  to  be  called  a  citizen  of  the 
Oriental  world    (died   1-414),  may  be  mentioned. 
The  work  of  the  former   (Cairo,  1300  sqq.)    filled 
20    volumes,    and    the    Camus     ('dictionary')     of 
the   latter,   preserved   onh'   in   part,   extended   to 
60,  or,  according  to  some  accounts,  to   100  vol- 
umes.    While    in    a    certain    sense    Hebrew    lexi- 
cography   began    with     the    !Massoretic     (sixth- 
eighth  centuries),  the  real  production  of  diction- 
aries dated  from  the  tenth  century,  and  took  its 
origin   and  stimulus   from   the   study  of   Arabic. 
Rabbi    Saadia    Gaon    (died    942)     was    the   first 
lexicographer;    David    Kimchi     (c.l200),    author 
of  the  Book  of  Roots,  was  the  greatest.     ]Mena- 
heni     ben     Sarug     (c.960)     made     a     dictionary 
arranged    according    to    stems.     .Tudah    Ha^yuj 
(c.lOOO)     propounded    the    theory    of    triliteral 
roots,    and    his    work    was    continued    by    Rabbi 
Jonah    (Ibn   Janah,  c.1030).      Sanskrit    diction- 
aries begin  at  a  very  early  date  in  the. glossary 
of  Yaska  to  the  Rig-Veda  (about  the  fifth  century 
B.  c. ).  and  they  continue  to  be  for  the  most  part 
collections  of  rare  words  and  meanings,  being  de- 
signed especially  for  the  authors  who  composed 
the    artificial    poetry    which    is    so    prevalent    in 
India.      These    dictionaries,    the    most    of    which 
were  written  after  the  fifth  century  a.d.,  are  in- 
variably in  verse,  and  are  divisil>le  into  the  two 
general    classes    of    lexicons    of    synonyms    and 
homonyms.     Alphabetic  arrangement  begins  only 
in  the  latter  period  of  the  homonymous  diction- 
aries.    The  older  works  of  this  class  arrange  the 
words  in  order  of  importance,  while  the  synony- 
mous dictionaries  are  classified  according  to  sub- 
jects.    Other  modes  are  according  to  number  of 
syllables  in  the  word,  its  gender,  or  its  final  let- 
ter.     The    number    of    native    Sanskrit    lexicons 
is    over    fifty,    and    of    them  -  the    Amara-kosa 
(q.v. )    is  the  most  frequently  quoted.     There  are 
also    special    dictionaries    on    botany,    medicine, 
and  astronomy,  as  well  as  Buddhistic  glossaries 
in  Pali,  and  polyglot  lexicons  in  Sanskrit,  Tibe- 
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tan.  Mongolian,  and  even  Chinese.  ( Sec  Zacliariae, 
Iiidische  Wurterbiicher,  Strassburg,  1897.)  Of 
Old  and  Middle  Iranian  (Avestan  and  Pahlavi) 
there  are  but  two  native  dictionaries,  one  Aves- 
tan-Pahlavi,  and  the  other  Pahlavi-Pazand  (both 
edited  by  Hang  and  Jamaspji,  Bombay  and  Lon- 
don, 1807-70,  the  former  also  by  Reichelt,  Vien- 
na. IflOO).  In  ^lodern  Persian  there  is  a  long 
list  of  lexicons,  both  general  and  special,  which 
are  based  upon  Arabic  models,  the  oldest  one, 
perhaps,  written  by  Asadi,  Firdusi's  teacher, 
dating  from  the  eleventh  century.  In  the  classical 
languages,  Greek  and  Latin,  we  find  evidences  of 
lexicographical  work  at  an  early  period.  Dic- 
tionaries of  language  in  a  form  with  which  we 
are  familiar  are  of  modern  origin.  They  are  an 
outgrowth  of  the  importance  of  C4reek  and  Latin 
literature  to  the  scholars  of  the  ^liddle  Ages,  and 
may  be  traced  to  the  mediieval  custom  of  insert- 
ing marginal  glosses  or  explanatory  words  in 
texts  of  classical  authors.  The  bilingual  dic- 
tionaiy  in  particular  is  due  to  the  closer  inter- 
course of  the  various  nations  of  the  more  modem 
world.  The  Greeks  and  Romans  did  not  conceive 
of  a  work  containing  all  the  words  of  their  own 
or  of  a  foreign  language,  and  their  early  dic- 
tionaries were  simply  glossaries  of  unusual  words 
or  phrases.  Athena>us  tells  of  Alexandrian  schol- 
ars such  as  Zenodotus,  librarian  of  the  great 
library,  who  compiled  books  containing  foreign 
phrases  and  a  glossary  of  Homer;  and  of  Arte- 
midorus  of  B.C.  240,  who  prepared  a  book  of 
technical  terms  on  cooking.  Both  have  been  lost. 
According  to  Suidas.  Apollonius.  the  Sophist  of 
the  days  of  Augustus,  wrote  the  earliest  Greek 
lexicon,  which  was  entitled  Xi^eis  'Ofit^piKai, 
(Lcxeis  HoDurikai) ,  or  Homeric  Words,  pub- 
lished last  by  Bekker,  of  Berlin.  18.3.3.  This  is 
the  most  aix'ient  extant.  Other  Alexandrian 
lexicographers  were  .Elius  Moeris  (a.d.  190),  the 
Atticist,  who  wrote  a  Greek  (Attic)  lexicon 
(edited  by  Hudson,  Oxford.  1712),  and  Harpo- 
cration  (fourth  century),  who  composed  a  lexicon 
of  the  Attic  orators  (edited  bv  Dindorf,  Oxford, 
I«53). 

Ammonius,  professor  of  grammar  at  Alex- 
andria, prepared  a  book  of  homonyms,  published 
by  Valckenaer  in  1739  (also  Leipzig,  1822). 
In  this  same  book  is  edited  the  work  of 
Zenodotus  on  the  cries  of  animals,  which  is 
similar  to  Vineento  Caralucci's  Lexicon  ^  ocum 
quce  a  Brutis  Animalibus  Emittuntur  (Perugia, 
1779).  Hesychius,  of  the  latter  part  of  the 
fifth  century  A.n.,  wrote  a  lexicon  containing 
short  explanations  of  Greek  words  with  quota- 
tions from  authors.  The  first  edition  is  the 
Aldine  (Venice.  1514).  the  latest  that  of 
Schmidt  (.Jena,  1807).  Orion,  of  Thebes,  Eg^'pt, 
of  aljont  the  same  period,  wrote  an  etTOiological 
dictionary,  which  was  printed  last  in  1820 
at  Leipzig  by  Sturz.  Erotian,  a  physician 
of  Xero,  prepared  a  lexicon  on  Hippocrates 
arranged  in  alphabetical  order  by  a  later  writer, 
edited  l)y  Klein,  Leipzig,  1865."^  Julius  Pollux, 
of  Xaucratis,  Egypt,  who  was  made  professor  of 
rhetoric  at  Athens  by  the  Emperor  Commodus, 
wrote  the  O)wninstico)i  referred  to  above,  which  is 
a  work  of  great  value  for  the  language  and  for 
the  study  of  antiquities.  It  first  appears  in  the 
Aldine  edition  (Venice,  1500).  There  is  an 
edition  by  Dindorf  (Leipzig.  1824).  The  most 
famous  of  Greek  writers  of  glossaries  is  Suidas, 


whose  period  is  thought  to  be  the  tenth  century 
A.D.  He  prepared  an  alphabetical  dictionary  of 
words,  with  place  and  personal  names  and  niany 
quotations  from  Greek  writers  and  scholars. 
This  book  was  first  printed  at  .Milan  in  1499  and 
again  in  an  excellent  edition  by  Bernhardy,  Halle, 
1853.  Other  Byzantine  lexicographers  are  Photius 
of  the  ninth  century  (edition  by  Naber,  Ley  den, 
1864),  and  John  Zonaras  of  the  twelfth' cen- 
tury (edition  by  Tittmann,  Leipzig,  1808J.  Gais- 
ford,  at  Oxford,  published  in  1848  a  Greek  glos- 
sary of  the  eleventh  century  known  as  Etymolo- 
gicum  Mngimra,  which  contains  many  passages 
from  diflTerent  writers  and  many  references  of  an 
historical  and  mythological  character.  Eudocia 
Augusta,  of  Macrembolis,  wife  of  Constantine 
XL  and  Pvomanus  IV.  (1059-71),  prepared  an 
historical  and  mythological  dictionary  which  she 
called  'Iwit'a,  Ionia,  Bed  of  Violets.  In  the  work 
of  Crastoni,  a  native  of  Piacenza,  we  have  the  first 
Greek  and  Latin  lexicon.  There  is  an  Aldine 
edition  of  1497.  To  the  same  time  belong  Gua- 
rina's  Thesaurus,  and  that  of  Thomas,  known  as 
the  monk  Theodolus.  In  1572  at  Geneva  ap- 
peared the  Thesaurus  Grcecce  Linguce  of  Henri 
Estienne  (Stephanus),  reedited  by  Dindorf  at 
Paris,  18G5,  the  most  complete  Greek  lexicon 
juiblished.  The  first  Greek-English  lexicon  is 
that  of  John  Jones,  London,  1823,  although  the 
work  of  John  Pickering,  which  was  incomplete, 
dates  in  1814.  The  most  useful  Greek-English 
lexicon  is  the  Liddell  and  Scott  (8th  ed..  Xew 
York,  1897),  also  in  abridged  form.  Pape,  ^yor- 
tcrhuch  der  griechischen  Eigcnnamen  (Bruns- 
Avick.  1875-80)  is  of  value  for  proper  names. 
Special  Greek  lexicons  worthy  of  mention  are: 
(Ircck-English  Lexicon  of  the  Neic  Testament,  by 
J.  11.  Thayer,  a  revision  of  Grimm's  Wilke's 
Clnvis  yovi  Testamenti  (London,  1889)  ;  Greek 
Lexicon  of  the  Roman  and  Bgzantine  Periods,  by 
E.  A.  Sophocles,  revised  by  J.  H.  Thayer  (ib., 
1887),  and  for  modern  Greek,  Ae^iKbv  'EWtjvo- 
ayy\iK6v,  Modern-Greek-English  and  English- 
^lodern-Greek,  by  Contopoulos  (3d  ed.  Athens, 
1889). 

In  Latin  lexicography  we  think  first  of  ]M. 
Terentius  Varro.  who  wrote  De  Lingua  Latina, 
a  work  on  etymologA-  and  the  uses  of  words,  then 
of  Verrius  Flaccus,  living  in  the  days  of  Augus- 
tus, who  wrote  Dc  Verhorum  Significatu,  which 
is  extant  in  the  compilation  of  Pompeius  Festus, 
entitled  De  Significatione  Verborum,  which  was 
abridged  by  Paulus  Diaconus  of  the  eighth  cen- 
tury. The  words  are  arranged  alphabetically. 
This  work  has  been  of  great  service  in  givin" 
information  on  antiquities  and  grammar.  Less 
familiar  are  the  dictionary  of  Papias  of  the 
eleventh  century  based  on  glossaries  of  the  sixth 
and  seventh,  and  the  Catholicon  or  8u)nma  of 
Giovanni  Balbi,  dating  about  1286  and  now  a 
curiosity  as  printed  by  Gutenberg  in  1400.  It 
passed  through  twenty  editions.  The  earliest 
polyglot  was  the  work  of  an  Augustine  monk, 
Colepino,  dating  at  Peggio  1502.  At  first  it  Avas 
a  Latin-Greek  lexicon,  then  extended  to  include 
Italian,  French,  and  Spanish,  and  finally  in  the 
edition  at  Basel  in  1500  there  were  eleven 
lantruages.  The  great  Latin  dictionaries  are 
Thesaurus  Linguw  Latince  of  Robert  Estienne 
(Paris,  1531),  reedited  down  to  1734:  and 
the  Totius  Lexicon  Jjatimtatis  by  Forcellini 
(Padua,  1771,  this  edition  being  published  with 
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the  Hames  of  Facciolati  and  Forcellini  a^  editors  ; 
3d  ed.,  1831).  The  Latin  words  are  given  Greek 
and  Italian  equivalents,  and  are  illustrated  by 
examples  from  chissical  literature.  The  latest 
(fifth)  edition  is  that  of  De  Vit  (Prato,  1858- 
79),  with  the  Onomasticon  Totiiis  Latiiiitatis  as 
a  supplement.  This  is  the  greatest  of  all  Latin 
lexicons.  The  first  Latin-English  lexicon  of  any 
account  was  edited  by  Sir  Thomas  Elyot  (London, 
1538;  3d  ed.  1545).'  Before  this  there  had  ap- 
peared the  Prompiorium  Parriilorum  by  Galfridus 
(Jrammaticus  (1409),  the  MeduUa  Orammatica 
in  manuscript  (1483),  and  the  Oi-tus  (garden) 
Vocabulorum  of  Wynkyn  de  Worde  (1500).  Then 
in  1552  a  Richard  Huloet  published  his  English- 
Latiit  Abcccdariiiin  with  English  definitions,  and 
in  1570  appeared  llauipitlus  Vocahidorum  Puero- 
ritm.  a  rhyming  dictionary  of  English  and  Latin 
words  by  Peter  levins,  and  finally  the  Alvcnric 
by  John  Baret,  which  had  three  languages,  Eng- 
lish, Latin,  French.  In  1736  Robert  Ainsworth  pub- 
lished his  Latin-English  dictionary,  which  passed 
through  many  editions.  The  best  Latin  lexicons  of 
to-davare:  La1i)i-l!)i(/Ush  Dictionary,  ^Yhite  and 
Riddle  (London,  1880),  and  EnciU'sh-Laiin  Dic- 
tionary (ib.,  18(»9)  ;  Harper's  Latin  Dictionary, 
which  is  based  on  Freund's  Latin-German  Lexi- 
con, in  English,  by  Andrews  (New  York,  185G), 
and  which  is  revised  by  Lewis  and  Short  (ib., 
1886)  ;  Georges,  Deutsch-Lateinisch  und  Latei- 
nisch-Deutsches  ^Y^rferbuch  (4  vols.,  Leipzig, 
1880-85).  This  last  is  most  accurate  and  satis- 
factory and  next  to  the  Forcellini  contains  the 
most  words  of  any  Latin  lexicon.  The  greatest 
Latin  lexicon  of  modern  times  is  the  Thesaurus 
Lingua:'  Latince  (Leipzig,  1900  et  seq. ),  which  is 
due  mainly  to  the  genius  of  Edward  Wolfflin  of 
Mimich.  It  is  edited,  under  the  supervision  of 
the  five  great  German  academies,  by  the  most  dis- 
tinguished classical  scholars  of  Germany.  It  has 
reached— in  1902 — 360  pages,  and  the  word  last 
treated  is  artus,  a  fact  which  shows  the  great 
scope  of  this  work.  For  medieval  Latin  the  only 
lexicon  of  importance  is  the  Du  Cange,  Glos- 
sarium  ad  Scriptores  Media'  et  Infimce  Latini- 
latis  f  1733-36,  edited  bvHenschel;  16  vols.,  Paris, 
1882-88). 

English  Dictionaries.  The  earliest  work  on 
lexicography  in  England  was  directed  to  the  ex- 
tension of  our  knowledge  of  Latin.  To  such  a 
purpose  are  due  the  Latin-English  dictionaries 
of  the  latter  period  of  the  fifteenth  century  and 
the  beginning  of  the  sixteenth,  which  are  men- 
tioned above.  With  a  similar  purpose,  Minsheu 
published  in  1617  his  great  polyglot  Guide  to  the 
Tongues,  explaining  English  words  by  those  from 
ten  foreign  languages.  The  English  Expositor 
of  John  Bullokar  (1616)  was  the  first  English 
dictionary  in  the  strict  sense  of  the  term,  as  it 
gave  both  words  and  definitions  in  English.  In 
the  seventeenth  century  we  find  the  dictionary 
of  Henrv  Cockeran  (1623),  the  Glossoqraphia  of 
Thomas'  Blount  ( 1656)  ;  Phillips,  The  Xeir  World 
of  English  Words  (1658)  ;  and  Elisha  Coles'  Eng- 
lish Dictionary  (1677).  In  the  early  part  of  the 
eighteenth  century  there  appeared  the  first  dic- 
tionary' which  attempted  to  give  a  complete  col- 
lection of  words  of  the  language,  the  Universal 
Etymological  English  Dictionary  of  Xathan 
Bailey  ( 1721 ) .  In  his  preface  to  the  first  volume 
the  author  declares  that  he  is  the  first  to  at- 
tempt in  English  to  trace  the  derivation  of  Eng- 


lish words  on  a  large  scale,  although  he  refers 
to  the  work  of  Blount  in  his  Glossography  and 
Skinner  in  his  Etymologicon  (1671).  He  also 
marked  accents  to  aid  in  pronunciation,  Bailey's 
dictionary  passed  through  twenty-four  editions 
before  the  close  of  the  century  and  was  the  stand- 
ard until  the  publication  of  Johnson's  Dic- 
tionarj".  In  1755  Dr.  Samuel  Johnson  published, 
after  seven  years  of  labor,  his  famous  dictionary. 
This  was  a  most  remarkable  achievement  and 
was  epoch-making  in  the  history  of  the  language, 
for  it  determined  the  form,  meaning,  and  use 
of  English  words.  Dr.  Johnson  also  introduced 
the  custom  of  illustrating  the  use  of  words  by 
quotations  from  the  best  writers.  Whatever  is 
said  on  the  etymological  side  belongs  to  that  time 
and  is  not  in  accord  with  present  knowledge. 
This  work  passed  through  many  editions,  of 
which  the  last  is  that  of  Robert  Gordon  Latham 
(London,  1866),  which  is  not  of  any  great  value 
to-day  save  from  an  historic  point  of  view. 
Johnson's  Dictionary  simply  imitated  Bailey's 
in  the  use  of  accents  to  indicate  pronunciation. 
The  first  dictionary  which  gave  attention  to 
orthoepy  is  that  of  Kenrick  (London.  1773), 
likewise  Perry,  Royal  Standard  English  Diction- 
ary (Boston,  1777),  and  the  Complete  Dictionary 
of  the  English  Language  by  the  famous  elocu- 
tionist, Thomas  Sheridan  (London,  1780).  The 
object  of  this  work  is  stated  to  be  "to  establish 
a  plain  and  permanent  standard  of  pronun- 
ciation." In  1791  John  Walker  published 
Critical  Pronouncing  Dictionary  and  Expositor 
of  the  English  Language.  In  this  work  pronun- 
ciation is  the  main  object,  and  the  author  de- 
clares his  design  to  be  "to  give  a  kind  of  history 
of  pronunciation  and  to  register  its  present 
state."  This  dictionary  has  had  a  wide  circula- 
tion and  has  a  reputation  to-day,  although 
it  is  not  a  reliable  guide  for  the  pronunciation  of 
the  present  time,  but  rather  supplies  information 
as  to  the  pronunciation  at  the  beginning  of  the 
nineteenth  century.  In  1836  B.  H.  Smart  pub- 
lished his  Xeu-  Critical  Pronouncing  Dictionary 
of  the  English  Language.  This  is  also  designated 
"Walker  Remodelled."  The  A-Jic  Dictionary,  by 
Richardson,  published  also  in  London,  1836  (new 
ed.,  Xew  York,  1863),  is  valuable  for  many  cita- 
tions from  authors  in  chronological  arrangement, 
which,  however,  have  unfortunately  been  abridged 
in  the  later  edition.  The  Imperial  Dictionary  of 
the  English  Language  by  John  Ogilvie  (London, 
1850)  is  an  encycloptedic  lexicon,  literary,  scien- 
tific, and  technological.  A  new  edition  by  Charles 
Annandale  dates  in  1883.  This  formed  the  model 
of  the  Century  Dictionary,  mentioned  below. 
Similar  to  the  Imperial  Dictionary  is  the  En- 
c't/clopcedic  Dictionary  bv  Robert  Hunter  (Lon- 
don, 1879-88).  In  1806  Xoah  Webster  published 
his  Compendious  Dictionary  of  the  English  Lan- 
guage, which  was  followed  by  an  edition  for  the 
use  of  common  schools,  and  in  1828  he  brought 
out  his  great  American  Dictionary  of  the  English 
Language,  which  was  followed  by  abridged  edi- 
tions. The  large  dictionary  was  revised  in  1867 
by  Chauncey  A.  Goodrich.  The  latest  form  of 
this  Avork  is  Webster's  International  Dictionary 
of  the  English  Language,  revised  by  Noah  Porter 
(Cambridge,  Mass.,  1890) .  This  has  an  appendix 
with  many  tables  of  considerable  value  for  refer- 
ence, e.g.  a  pronouncing  biographical  dictionary, 
etc.  The  Webster  dictionaries  were  the  initial 
works  in  lexicography  in  the  United  States.    The 
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Dictionary  of  ihe  English  Language  by  Joseph 
E.  Worcester  dates  in  ISUO.  It  has  gone  through 
many  editions,  the  last  of  which  contains  a  sup- 
plement ^vith  12.500  new  words  and  an  appendix 
with  pronouncing  dictionary  and  pronouncing 
gazetteer.  In  the  introduction  there  are  found  a 
Catalogue  of  English  Dictionaries  and  a  History 
of  Phiglish  Lexicogra])hy.  A  useful  college  and 
school  dictionary  is  tlmt  of  the  Rev.  James 
tStormonth.  It  is  a  dictionary  of  standard  Eng- 
'lish  and  is  convenient  for  reference  in  matters 
of  pronunciation. 

The  three  important  modern  dictionaries  of  the 
English  language  are:  (1)  The  Century  Diction- 
ary, an  encyclopsedic  lexicon  of  the  English  lan- 
guage, prepared  under  the  supervision  of  W. 
Dwight  Whitney,  in  six  volumes  (Xew  York, 
1891).  a  most  elaborate  work  looking  to  com- 
pleteness in  vocabulary,  especially  in  scientific 
and  technical  terms.  (2)  A  Btandard  Dictionary 
of  the  English  Language,  prepared  under  the 
supervision  of  Isaac  K.  Funk  and  Francis  A. 
March  (Xew  York,  1893-95).  This  work  is  more 
concise  in  its  treatment  of  words  than  the  last 
named,  but  is  very  complete  in  its  vocabulary. 
It  has  sixteen  appendices,  e.g.  lists  of  proper 
names,  disputed  spellings,  etc.  (3)  The  greatest 
of  all  dictionaries  of  the  English  language  is 
entitled,  A  yew  English  Dictionary  on  Histor- 
ical Principles,  founded  mainly  on  matter  col- 
lected by  the  Philological  Society,  edited  by 
James  A.  H.  Murray  and  Henry  Bradley.  "The 
purpose  of  this  dictionary  is  to  furnish  an  ade- 
quate account  of  the  meaning,  origin,  and  history 
of  p]nglish  words  now  in  general  use  or  known 
to  have  been  in  use  at  any  time  during  the  last 
seven  hundred  years."  It  aims  to  give  pronun- 
ciation, etymology',  the  history  of  words,  and  il- 
lustrative examples  from  all  periods.  About  half 
of  it  had  been  published  in  1902. 

The  form  and  contents  of  the  dictionary'  of 
the  present  day  are  the  result  of  the  experience 
of  years  of  lexicographical  work.  The  alpha- 
betical order  is  now  accepted  as  the  best,  while 
the  historic  development  in  the  definitions  is  also 
a  feature  of  modern  times.  Other  arrangements 
were  according  to  the  subject,  or  again  according 
to  roots,  both  of  which  are  extremely  incon- 
venient and  unsatisfactory. 

Special  Dictioxaeies.  The  following  special 
dictionaries  are  of  importance  to  English-speak- 
ing people:  Synonyms — Eoget,  TJiesaurus  of 
English  Words  and  Phrases  (latest  ed.,  London, 
1892)  ;  Crahh.  English  i^ynonyms  Explained  (lat- 
est ed.,  Xew  York,  1898) .  Etymology-— Skeat,  An 
Etymological  Dictionary  of  the  English  Lan- 
guage (2d  ed.,  London,  1884)  ;  in  abridged  form, 
A  Concise  Etymological  Dictionary  (2d  ed.  Lon- 
don, 1885)  ;  Mueller,  Etymologisches  ^^'orterhuch 
der  englischen  ^prache  (2d  ed.  Ciithen.  1878)  ; 
Wedge\\ood,  A  Dictionary  of  English  Etymology 
(2d  ed.  London,  1872;  not  reliable):  Palmer, 
Folk  Etymology  (London,  1882;  a  dictionars* 
of  corruptions  in  words).  Dictionaries  of 
Names — Benjamin  E.  Smith.  Century  Cyclo- 
pcedia  of  yamcs,  a  supplement  to  the  Century 
Dictionary  (Xew  York,  1894)  ;  Lippincott's 
Cazettcer  of  the  World,  edited  bv  Thomas  and 
Baldwin  (Philadelphia,  1882)  :  Putnam,  Globe 
Pronouncing  dnzetteer  of  the  World  (Xew  York, 
1888)  ;  Johnston,  General  Dictionary  of  Geog- 
raphy   (Edinburgh.    1882)  ;    Blackie,   Dictionary 


of  Place-yanies,  with  derivations  (London,  1887). 
Dialect  Dictionaries — Wright,  The  English  Dia- 
lect Dictionary  (London,  1898,  et  .seq. ),  in  1902 
extends  to  the  letter  L.  :Middle  English  (1100- 
1500) — A  Middle  English  Dictionary,  twelfth  to 
fifteenth  century,  last  edition  by  Strattmann 
Bradley  (London,  1891);  Miitzuer,  Altenglische 
Spracliproben  (Berlin,  1876-96,  et  seq.;  incom- 
plete, the  second  volume  contains  the'  diction- 
ary) :  Mayhew  and  Skeat,  A  Concise  Dictionary 
of'  Middle  English  (Oxford,  1888)  j  Alexander 
Schmidt,  Sliakespcare  Lexikon  (Berlin,  1874), 
may  be  referred  to  as  useful  in  the  historical 
study  of  the  language.  Americanisms — Bartlett, 
Dictionary  of  Americanisms  (Cambridge,  Mass., 
1877);  Farmer,  Americanisms,  Old  and  New 
(Xew  York,  1899). 

Dictionaries  of  Modern  European  Languages. — 
German — Fliigel,  A  Universal  German-English 
and'  English-German  Dictionary  (4th  ed.,  Bruns- 
wick, 1891):  Fliigel,  Schmidt,  and  Tanger, 
Worterhuch  der  Englischen  vnd  Deutschen  und 
Deutschen  und  Englischen  Hprache  (New  York, 
1895-96)  ;  Whitney,  Dictionary  of  the  English 
and  German  Languages  (Xew  York,  1877)  ; 
Kohler,  German  and  English  Dictionary  (Xew 
Vork,  1881):  Lucas,  Dictionary  of  the  English 
and  German  Languages  (Bremen,  1854-68). 
Dutch — Calisch,  Complete  Dictionary  of  the  Eng- 
lish and  Dutch  Languages  (Tiel,  1890).  Danish 
— I-'errall  -  IJepp  -  Rosing,  Danish  -  English  and 
English-Danish  Dictionary  (Copenhagen,  1873). 
Swedish — Xilsson-Widmark-Bollin,£H<7Zis/i-<Sfife(?- 
ish  Dictionary  (Stockholm,  1889)  ;  Oman,  Siced- 
ish-English  Dictionary  (Orebro,  1889).  Xor- 
wegian — Geelmuyden,  English-y oruegian  Diet ion- 
ary  (Christiania.  1886).  French — Spiers  and 
Surenne,  French  and  English  Pronouncing  Dic- 
tionary (Xew  York,  1891)  ;  Bellows,  Pocket  Dic- 
tionary. French  -  English  and  English -French 
(London,  1891);  Hamilton-Legros,  Dictionnaire 
international  fran^ais-anglais  (Paris,  1891). 
Italian — Baretti,  Italian-English  and  English- 
Italian  Dictionary  (London,  1877);  James  and 
Grassi,  Dictionary  of  the  English  and  Italian 
Languages  (Leipzig,  1884)  ;  Millhouse,  Xew  Eng- 
lish and  Italian  Pronouncing  Dictionary  (Milan, 
1889).  Spanish — Velasquez,  New  Pronouncing 
Dictionary  of  the  Spanish  and  English  Lan- 
guages, revised  and  enlarged  by  Gray  and  Iribas 
(Xew  York,  1901)  ;  Seoane,  Xeuman,  and  Baret- 
ti, Dictionary  of  the  Spanish  and  English  Lan- 
guages (Xew  York,  1874).  Portuguese — Valdez, 
Portuguese-English  and  English-Portuguese  Pro- 
nouncing Dictionary  (Lisbon,  1879)  ;  Michaelis, 
New  Dictionary  of  the  English  and  Portuguese 
Languages  (Ijeipzig,  1894).  Russian — Alexan- 
drow.  Complete  English-Russian  Dietionani  ( Saint 
Petersburg,  1879)!  Turkish— Redhouse.  VwrAix/i 
and  English  Dictionary  (London,  1880).  Polish 
— Baranouski,  Anglo  -  Polish  Lexicon  (Paris, 
1884).  Hungarian — Bizonfy,  English-Hungarian 
(Budapest,  1878),  and  Hungarian-English  (ib., 
1886). 

The  dictionaries  mentioned  above  are  those 
which  may  be  classed  as  belonging  to  language 
lexicons.  All  others  are  to  be  looked  for  under 
the  class  to  Avhich  they  belong. 

The  most  important  foreign  dictionaries  of 
modern  times  are:  German — The  great  German 
dictionary  is  Deutsches  Worterhuch  of  Jacob  and 
Wilhelm  Grimm.     There  are  nine  volumes  with 
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three  in  an  unfinished  state.  The  first  was  pub- 
li.-^hed  at  Leipzig  in  1854.  The  object  of  this 
work  is  to  give  the  vocabulary  of  the  literary 
huiguage  from  the  beginning  of  the  sixteenth  cen- 
tury. Tlie  scope  of  the  work  includes  the  history 
and  etymologj'  of  words  and  the  illustration  by 
quotations  of  their  history  and  meaning.  Since 
the  death  of  Wilhelm  (1859)  and  Jacob  Grimm 
(1863),  other  distinguished  scholars  of  Germany 
have  carried  on  tlie  work.  Schade,  Alldeuisches 
Worierbuch  (Halle,  1872-82);  Kluge,  i-^i/mo- 
lofjischcs  Worterbuch  dcr  deuischcn  Sprache 
(btrassburg,  6th  ed.  1899)  ;  Wiegand.  Deutsches 
Worterbuch  (Cressen.  1873)  ;  Sanders,  Ergiin- 
zungs  Worterbuch  der  deutscheii  Bprache  (Ber- 
lin. 1885);  Diefenbach  and  Wiilcker,  Hoch-und 
Xiederdcutsches  Worterbuch  der  mittleren  uud 
neucren  Zeit  (Basel,  1885).  French — The  great 
French  dictionary  is  Dictioiinaire  de  la  langue 
frangaise.  "All  the  words  found  in  the  diction- 
ary of  the  French  Academy  and  all  the  terms 
used  in  science,  art,  and  ordinary  life."'  By  ^M. 
P.  E.  Littre.  This  dictionary  was  published  in 
Paris,  1863-72,  with  a  supplement,  1878-82;  La- 
rousse,  Grand  Dictioiinaire  universel  du  XlXeme 
siccle  (15  vols..  Paris,  1866-76).  In  a  new  edi- 
tion under  title:  Xoui^eau  Larousse  illu^tre 
(Paris,  1901-02).  This  is  a  mine  of  informa- 
tion, but  should  perhaps  be  classed  with  en- 
cyclopaedias. It  contains  many  articles  of  a 
biographical,  historical,  and  geogi'aphical  char- 
acter in  addition  to  tlie  colnmon  words,  and  many 
proper  names;  Bescherelle,  Xouceau  Dictionnaire 
national,  on  dictionnaire  universel  de  la  langue 
franqaise  (Paris,  1887)  ;  Godefroy,  Dictionnaire 
de  Vancienne  langve  frangaise  et  de  tons  ses  dia- 
lectes  du  IXcme  au  XVcme  siecle  (Paris.  1881-85. 
Complement,  1895)  ;  Hatzfeld-Dannesteter-Thom- 
as,  Dictionnaire  gencrole  de  la  langue  franqaise 
(2  vols.,  Paris,  1890-1900).  Spanish — Barcia, 
Primer  diccionario  general  etimologico  de  la 
lengua  espanola  (ISladrid,  1881-83)  ;  Cuesta,  Dic- 
cionario eneiclopedico  de  la  lengua  espanola  (2 
vols.,  Madrid,  1872).  Castilian— Cuer\-o,  Dic- 
cionario de  co7istrucci6n  y  reqimen  de  la  lengua 
Castellana  (to  letter  D:  Madrid,  1866-94)  ;  Mon- 
lau,  Diccionario  etimologico  de  la  lengua  Castel- 
lana (Madrid,  1881);  Donadiu  y  Puignau.  Dic- 
cionario de  la  lengua  Castellana  (4  vols.,  Barce- 
lona, 1800-95)  ;  Serano.  Diccionario  unirersal  de 
In  lengua  Castellana  (Madrid,  1876-81).  Cata- 
lan— Lobernia  y  Esteller,  Diccionari  de  la  llen- 
gua  Catalana  (2  vols.,  Barcelona,  last  edition 
undated).  Portuguese — Caldas  Aulete,  Diccio- 
nario contemporanco  du  lingua  Portuguese  (Lis- 
bon, 1881)  ;  Michaelis,  New  Dictionary  of 
the  Portiiguese  and  English  Languages  (2 
vols.,  Leipzig,  1893).  Italian — Fanfani,  T'ocfl- 
bulario  dclla  lingua  parlata  italiana  (Flor- 
ence, 1881);  Tommaseo  and  Bellini,  Dizionario 
della  lingna  italiana  (4  vols.,  Turin,  1861-79)  ; 
Patrocchi,  Novo  Dizionario  universale  della  lin- 
gua italiana  (2  vols.,  Milan,  1894).  Provencal — 
-Mistral,  Dictionnaire  Provencal-Francais  (Paris, 
1886).  Sardinian — Spano,  Tocabulario  Sardo- 
Italiano,  Italiano-Sardo  (Cagliari,  1851).  Ice- 
landic— Cleasby  and  Vigfusson,  An  Icelandic- 
English  Dictionary  (Oxford,  1874).  Swedish — • 
Kalkar.  Ordbog  til  det  aeldre  Danske  Sprog 
(Copenhagen,  incomplete).  Dutch — Dale.  Groof 
Woordenbock  dcr  Xederlnndsche  taal  (4th  ed. 
Cravenhage,    1885-99,    9-N)  ;    Franck,    Etymolo- 


gische  Woordenbock  dcr  Xederlandsche  taal 
(Gravenhage,  1884-92);  Calisch,  Xew  Complete 
Dictionary  of  the  English  and  Dutch  Languages 
(2  vols.,  Siei-Campagne,  1875).  Gothic — Balg, 
A  Comparative  Glossary  of  the  Gothic  Lan- 
guage (Mayville,  Wis.,  1887-89).  Welsh— Evans, 
Dictionary  of  the  Welsh  Language  (Carmathen, 
1887,  incomjilete ) .  Irish — Foley,  English-Irish 
Dictionary  (Dublin,  1855).  Slavonic — Miklo- 
sich,  Etymologisches  Worterbuch  dcr  slavischen 
Sprachen  (Vienna,  1886).  Russian — Dahl,  Rus- 
sian Dictionary  (^loscow,  1802-66-73).  Polish— 
Rykaczewski,  Complete  Polish  Dictionary  (Ber- 
lin, 1866).  Gypsy — Swart  and  Crofton,  Dic- 
tionary of  Gypsy  (London,  1875).  Turkish — 
Redhouse,  Turkish  Dictionary,  English-Turkish 
and  Turkish-English  (London,  1880);  Zenker, 
Turkish  -  ai'abisch  -  j)ersisches  Handirorterbuch 
(Leipzig,  1866-76).  Arabic  —  Arabic  -  French : 
Belot,  \'oeabulaire  arabe-francais  a  V usage  des 
ctudiants  (4th  ed.  Beirout,  1896)  ;  Lane,  An 
Arabic-English  Lexicon  (J^ondon,  1863-77)  ;  Stein- 
gass,  Arabic-English  Dictionary  (London,  1884)  ; 
Newman,  Dictionary  of  Modern  Arabic  (London. 
1871).  Chinese — Chinese-Latin:  Dictionarium 
Linguce  Sinicce  Latinum — founded  on  the  work 
of  C.  L.  J.  de  Guignes  (Ho  Kien  Fou,  1877)  ; 
Pemy,  Dictionnaire  fran^ais-lat in-chinois  (Paris, 
1869). 

DICTUM  (Lat.,  a  saying,  utterance,  response 
of  an  oracle),  sometimes  called  obiter  dictum, 
i.e.  an  opinion  pronounced  'by  the  way.'  In  legal 
]>arlance,  an  unauthoritative  expression  of  opin- 
ion on  a  point  of  law  uttered  by  a  judge  in 
a  judicial  proceeding.  In  a  legal  system  based, 
as  is  that  of  England  and  America,  largely  upon 
precedent,  only  so  much  of  a  judicial  opinion  as 
is  directly  concerned  with  the  decision  of  the 
case  in  hand  has  commanding  authority.  This  is 
due  to  the  fact  that  the  courts  have  no  power 
to  decide  cases  not  before  them  for  adjudication. 
Tlie  principle  of  stare  decisis,  that  is,  of  abiding 
by  a  rule  once  settled  by  a  formal  decision,  in- 
vests such  a  decision  with  the  force  of  law.  and 
makes  it  a  binding  authority  upon  the  courts  in 
similar  cases.  But  a  decision  upon  a  collateral 
point,  or  upon  a  state  of  facts  not  before  the 
court  for  its  determination,  has  no  such  binding 
force.  It  is  a  mere  pronouncement,  or  expression 
of  opinion,  Avhich  derives  its  authority  solely 
from  the  learning  and  personal  weight  of  the 
judge  declaring  it.  It  is  usual,  therefore,  to 
distinguish  between  the  'law  of  a  case'  and  the 
dicta,  or  judicial  opinio7is  expressed  in  it,  which, 
however  important  and  inlluential  they  may  be, 
have  not  the  force  of  law.  This  process  of 
'sifting'  the  law  from  the  dicta  of  a  judicial 
opinion  is  one  of  the  chief,  as  it  is  one  of  the 
most  difficult,  functions  of  the  lawyer  and  the 
judge. 

It  is  not  to  be  inferred,  however,  that  judicial 
dicta  are  entirely  without  legal  authority.  The 
opinions  of  eminent  and  learned  judges  haA"e  the 
same  weight  A\itb  the  courts  as  that  which  at- 
taches to  the  disinterested  opinions  of  great  law- 
yers and  legal  writers,  and  are  classified  as  hav- 
ing 'persuasive'  as  distinguished  from  'impera- 
tive' aiithority.  It  is  often  desirable  and  some- 
times necessary  to  resort  to  such  opinions  as  an 
aid  to  the  formation  of  a  sound  though  inde- 
pendent judgment  upon  a  question  of  law.  and 
many  cases  have  been  decided  and  many  impor- 


DICTUM. 


65 


DICYNODON. 


tant  legal  doctrires  established  in  deference  to 
such  authority.  In  this  view  of  the  matter, 
judicial  dicta  constitute  a  long  and  valuable 
series  of  commentaries  on  the  law  of  the  land, 
scattered  through  the  law  reports,  to  which 
resort  may  be  liad  as  to  the  more  systematic 
writings  of  eminent  lawyers  and  judges,  as  those 
ot  Coke,  Bhickstone,  Kent,  and  Story.  (See 
JuDCMEXT;  Opinion.)  \Vanil)augh,  Tlie  Htudy 
of   Cases    (2d  ed.,   Boston,    181)4).'' 

DICTUM  OF  KENILWORTH.  An  agree- 
ment between  Henry  III.  and  the  rebellious 
barons,  so  called  because  made  during  the  siege 
of  Kenilworth,  in  12()(). 

DIC'TYNI'IDiE  (Neo-Lat.  nom.  pi.,  from 
<jk.  diKTvov,  diktyon,  net  +  efSos,  cidos,  form). 
A  family  of  spiders  that  weave  irregular  webs 
in  which  two  kinds  of  silk  are  used.     See  Spider. 

DIC'TYONE'MA  (Neo-Lat.,  from  Gk.  SIktvov, 
diktyon,  net  +  i'?///n,  ncnin,  thread).  A  genus 
of  fossil  graptolites  in  which  the  colony,  when 
found  pressed  out  on  tiie  surface  of  a  slal)  of 
siiale,  has  the  appearance  of  a  network  of  deli- 
cate filaments  made  up  of  heavier  cell -bearing 
branches  that  radiate  from  a  common  base  and 
are  united  at  frequent  intervals  by  slender  hori- 
zontal tlireads.  The  genus  ranges  from  the 
uppermost  Cambrian  to  the  lower  Devonian  rocks, 
and  is  especially  abundant  in  upper  Cambrian 
'Dictyonema  shales,'  whicli  form  such  a  persistent 
zone  just  below  the  Ordovician  system  in  the 
Baltic  Provinces,  Scandinavia,  England,  and 
Eastern  Canada.  Dictyonema  flabelliforme,  the 
best-known  species,  had  a  colony  five  to  ten 
inches  long  that  grew  in  the  shape  of  a  funnel 
from  a  single  rootstock.     See  Graptolite. 

DIC'TYOSPON'GID^  Xeo-Lat.  nom.  pi., 
from  Gk.  SUtvov,  diktyon,  net  +  <nr6yyos,  spongos, 
sponge).  A  family  of  usually  large,  fossil  lyssa- 
cine  sponges  somewhat  closely  allied  to  the  ex- 
isting grass-sponges  (Euplectella ) ,  and  found 
in  rocks  of  Lower  Devonian  to  Lower  Carbonif- 
erous age,  but  chiefly  in  those  of  Upper  De- 
vonian age  in  Xew  York  State.  In  form  these 
sponges  vary  from  ovate,  cylindrical,  and  pris- 
matic to  funnel-sliaped.  They  have  a  large  cen- 
tral cavity,  and  thin  walls  in  which  the  siliceous 
spicules  formed  a  skeleton  of  great  regularity, 
so  that  the  surface  of  the  fossil  is  ornamented 
by  a  network  of  fine  rectangular  meshes.  As 
the  sponge  substance  itself  was  decomposed  and 
the  siliceous  spicules  dissolved  during  the  proc- 
esses of  fossilization,  these  organisms  appear  at 
present  as  casts  of  the  original  organic  matter, 
imbedded  in  shaly  sandstones,  and  their  struc- 
ture is  indicated  by  the  impressed  lines  upon 
their  surfaces,  and  in  some  cases  by  the  iron 
oxide  (limonite)  which  occupies  the  cavities  once 
filled  by  organic  tissue  or  spicules.  Some'  of 
these  sponges  have  very  simple  form  with  smooth 
surface:  others  are  radially  or  transversely 
ribbed,  and  still  others  are  spiny  or  nodulose, 
M-hilc  a  few  have  pouched  nodes  upon  their  sur- 
faces. 

In  the  region  where  these  fossil  sponges  have 
been  found  in  greatest  abundance — namely,  in 
Allegany,  Cattaraugus,  and  Steuben  counties  of 
New  York  State — they  occur  in  sandy  shales  or 
sandstones  in  such  manner  as  to  indicate  that 
they  lived  often  in  extensive  colonies  on  sandy 
or  muddy  bottoms,  and  they  are  not  as  a  rule 
associated  with  any  considerable  number  of  other 
Vol.  VI.— 5. 


kinds  of  fossil  organisms.  The  earliest  species, 
Dictyospongia  Danbyi,  from  the  Upper  Ludlow 
rocks  of  England,  has  a  simple,  subovate  form. 
The  more  ornamented  forms  appear  in  the  Upper 
Devonian  and  Lower  Carboniferous  rocks.  The 
principal  genera  are  Dictyospongia,  Uphantsenia, 
Hydnoceras,  Prismodictya,  and  Thysanodictj'a  of 
the  Chemung  rocks,  and  Phragmodictya  and 
Physospongia  of  the  Keokuk  group  of  Lower 
Carboniferous  age.  About  200  species  are  known, 
of  which  number  scarcely  more  than  half  a 
dozen  are  European.  An  elegant  monograph, 
with  fine  lithograpliic  plates  of  these  fossil 
sponges,  was  published  by  James  Hall  and  J.  M. 
Clarke  as  "A  Memoir  on  the  Paleozoic  Reticulate 
Sponges  of  the  Family  DictyospongidiP,"  in 
Memoirs  of  the  New  York  State  Museum  of  Nat- 
ural History,  vol.  ii.  (Albany,  1898).  See 
Spoxge  ;  Spongiozoa. 

DIC'TYS  (Lat.,  from  Gk.  AIktvs,  Diktys)  of 
Crete.  A  Greek  writer.  He  was  supposed  to  have 
been  a  companion  of  Idomeneus  in  the  Trojan 
War,  of  which  he  wrote  an  account.  The  Latin 
version  (dating  from  the  fourth  century  a.d. )  of 
this  fabulous  history  is  alone  extant.  It  has  been 
maintained  that  no  Greek  original  ever  existed; 
but  it  now  seems  clear  that  this  view  is  incor- 
rect, and  that  the  Greek  version  was  used  by 
^lalalas  in  his  chronography  (c.570  a.d.)  and  by 
other  Bj'zantine  writers.  The  prologue  of  the 
Latin  version  and  Suidas  inform  us  that  the  orig- 
inal work  of  Dictys  was  written  in  Phcenician 
letters  on  bark  and  buried  with  him  at  Cnosus, 
in  Crete,  but  in  the  thirteenth  year  of  Nero's 
reign  (a.d.  G6)  the  tomb  was  burst  by  an  earth- 
quake and  the  Phoenician  book  thus  discovered. 
Tliis  was  then  presented  to  Nero,  who  ordered  it 
translated  into  Greek.  The  Latin  version  bears 
the  name  of  one  Septimius  as  its  author.  The 
work  lielongs  to  the  body  of  fictitious  literature 
which  began  to  be  written  in  the  Hellenistic 
period.  In  the  Middle  Ages  it  was  much  read, 
and,  with  the  spurious  history  of  Dares  the 
Piirygian  (q.v.),  became  the  source  of  romance. 
The  l)cst  edition  is  by  ]\Ieister   (Leipzig,  1873). 

DICYC'LIC  PLANTS.     See  Biennials. 

DICYNODON,  dt-sl^no-don  (Neo-Lat.,  from 
(tIc.  di-,  di-,  double  +  kijuv,  kyon,  dog  -j-  (55oi5f, 
odous,  tooth ) .  A  genus  of  fossil  reptiles  found 
in  the  Permian-Triassic  rocks  of  South  Africa 
and  Central  India.  The  animal  was  a  land  rep- 
tile of  heavy  build,  with  large,  massively  con- 
structed limbs  that  were  adapted  to  walking. 
The  skull,  which  attained  a  length  of  18  inclies, 
is  massive  and  peculiarly  shaped.  The  orbits 
or  eye-cavities  are  large,  and  there  is  a  pineal 
foramen  which  marks  the  presence  in  the  live 
animal  of  a  'pineal  eye,'  perhaps  beneath  the 
skin  in  the  midde  of  the  forehead.  The  only 
teeth  present  in  the  skull  of  this  animal  are  a 
pair  of  upper  incisors  which  have  been  developed 
to  extraordinary  size  to  form  tiisks  resembling 
those  of  the  walrus.  The  premaxillary  bones 
of  the  skull  and  the  anterior  ends  of  the  mandi- 
bles or  lower  jaws  are  furnished  with  lieavy  cut- 
ting edges  to  make  a  formidable  horny  beak  like 
that  of  the  turtles.  No  complete  skeleton  of 
Dicynodon  has  yet  been  found,  but  the  fragments 
collected  show  it  to  be  an  animal  of  great  inter- 
est, and  it  is  considered  by  some  paleontologists 
to  belong  to  what  is  called  a  synthetic  group  of 
reptiles  from  which  the  mammals  are  supposed 
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to  have  been  evolved.  Relatives  of  Dicynodon  that 
do  not  have  the  prominent  incisor  tusks  are 
found  in  the  Triassie  beds  of  Scotland.  See 
Stegocephalia  ;  Theromokfiia. 

DIDACHE,  did'a-ke.  See  Teaching  of  the 
Twelve  Apostlls. 

DIDACTIC  POETRY.  That  kind  of  poetry 
whicli  aims,  or  seems  to  aim,  at  instruction  as 
its  object,  making  pleasure  entirely  subservient 
to  this.  It  has  been  disputed  whether  the  exist- 
ence of  a  kind  of  poetry  especially  entitled  to 
the  name  didactic  consists  with  the  verj'  nature 
and  object  of  the  poetic  art.  For  it  is  held  that 
to  point  out  instruction  as  the  peculiar  object 
of  one  kind  of  ]ioetrv  is  to  overlook  the  higli 
aim  of  all  poetry,  and  that  a  poem  may  be  in 
the  highest  sense  ethical  without  any  obvious  aim 
at  instruction.  The  drama  of  Shakespeare  has 
an  immense  ethical  or  moral  value,  but  it  is  not 
didactic.  Examples  of  purely  didactic  poetry 
are  Vergil's  Georgics,  Horace's  Ars  Poetica, 
Pope's  Essay  on  Criticism  and  Essay  on-  Man. 

DIDAPPER,  di'dap-er.  Beau.  A  poor-spirit- 
ed weakling  in  pursuit  of  Fanny  in  Fielding's 
Joseph  Andrews. 

DIDEL'PHIA  (Xeo-Lat.,  from  Gk.  di-.  di-, 
double  +  deXcpvg,  delphys,  womb),  or  ]\Ieta- 
THEKiA.  Tlie  second  of  the  three  great  subclasses 
of  mammals  (q.v.),  containing  only  the  single 
order  Marsupialia  (q.A'.  1.  The  name  is  derived 
from  the  'double'  condition  of  the  womb  in  the 
female,  where  the  uterine  dilatations  of  the  ovi- 
ducts continue  througli  life  distinct  from  each 
other.  There  are  also  two  vaginae,  each  with  its 
ovn\  opening  into  the  cloaca,  into  which  the  rec- 
tum and  ureters  likewise  open.  There  is  no  well- 
developed  placenta,  and  it  is  generally  entirely 
wanting,  though  it  is  now  thought  that  its  ab- 
sence is  a  secondary  condition  and  not  primitive, 
as  it  has  been  shoA\ii  to  be  present  in  the  early 
stages  of  development  in  the  bandicoots  (Per- 
ameles) . 

DIDEROT,  de'd'-ro',  Denis  (1713-84).  One 
of  the  most  brilliant,  A'ersatile.  and  prolific 
writers  of  the  French  'philosophic'  generation. 
He  was  born  at  Langres,  October  5.  1713.  and 
was  educated  by  the  Jesuits.  He  declined  to 
study  medicine  or  law,  quarreled  with  his  family, 
and  eked  out  a  meagre  livelihood  in  young  man-, 
hood  by  literary  hack  work  and  teaching  mathe- 
matics. After  several  discreditable  bohemian 
adventures,  he  married  (1743),  and  became  defi- 
nitely estranged  from  his  father.  In  this  year  he 
published  translations  of  Stanyan's  History  of 
Greece,  and  in  1746  a  translation  of  James's 
Dictionary  of  Medicine,  Avith  an  Essai  siir  1e  me- 
rite  ct  la  vertu,  a  paraphrase  of  Shaftesbury.  The 
Pensces  philosopMfjnes  of  this  year  was  his  first 
independent  work,  and  is  said  to  have  been  in- 
spired by  a  caprice  of  his  mistress,  IMadame 
de  Puisieux.  who  certainly  prompted  his  anony- 
mous and  most  indecent  novel,  Les  hijoiix  in- 
discrets  (1748),  of  which  he  is  reported  to  have 
said  later  that  he  "would  cut  off  an  arm  not 
to  have  written  it,"  thoiigh  he  was  never  squeam- 
ish in  fiction.  Diderot's  first  work  of  philosophic 
importance  is  the  Jjcttre  stir  les  aveiic/les  a 
Vusaqe  de  ceux  qui  voient  (1749),  which,  though 
apparently  a  hypothetical  study  of  the  philosophy 
of  sensation,  really  involved  an  undermining  of 
ethical  standards  and  so  of  social  order.     This 
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essay    abounds    in    strange    previsions    of    later 
discoveries   and   hypotheses.      Its    immediate    re- 
sult was  the  imprisonment  of  its  author  at  Vin- 
cennes — not  because  of  its  audacity,  but  because 
a  passage  in  it  offended  a  lady  of  great  though 
unavowable  influence,  Madame  Dupi'e  de  Saint- 
Maur.       From    imprisonment    Diderot    was    re- 
leased at  the  urgency  of  the  publishers  who  had 
undertaken    to    bring    out    the    famous    Encyclo- 
pedie,  originally  conceived  by  Diderot  as  an  en- 
largement  of   Chambers's   Encyclopcedia    (1727), 
but   becoming,   under   his   editorship    and,   for   a 
time,  that  of  D'Alembert,  the  organ  of  intellec- 
tual   emancipation    rather    than    of    any    school 
of  ethics   or  philosophy.     To   this   Diderot  gave 
twenty  years  of  unremitting  labor,  writing,  re- 
vising, editing,  correcting,  supervising,  and  com- 
bating  the   intrigues   and   tlireats   of   theological 
opponents  and  the  prohibitions  of  a  censorship 
that,   fortunately   for  his   publishers,  was  venal 
as    well    as    corrupt.      The    Encyclopedic   counts 
twenty-eight  volumes   (1751-72),  with  a  six-vol 
lune  supplement    (1776-77)    and  two  volumes  of 
tables   (1780),     It  was  not  primarily  or  chiefly 
revolutionary,   but    practical.      All    branches    of 
science,  manufacture,  and  agriculture  were  treat- 
ed with  great  fullness.     It  is  only  occasionally, 
and   then    often   by   mocking   insinuation    rather 
than    direct   attack,   that   it   touches   religion   or 
morals,  in  which  it  has  no  consistent  theorj^  to 
uphold.     The  attacks  on  legal  abuses  and  feudal 
siuvivals   are   quite   as   marked   a  feature.      The 
work  was  greeted  with  immense  enthusiasm  and 
was  hardly  in  print  before  it  was  out  of  it.     The 
last  sets  brought  the  price  of  a  rarity,  and  it  was 
several    times    reprinted.      Diderot    liad    during 
brief  intervals  of  repose  in  this  herculean  work 
found  opportunity  to  compose  two  plays — Le  fils 
nature!   (1757)   and  Le  pcre  de  fnynille   (1758)  — 
that  mark  the  beginning  of  the  modern  domestic 
drama,  and  by  his  critical  Paradoxe  sur  le  comc- 
dien  had  great  influence  on  Lessing,  and  so  on  the 
German  stage.     The  French  classic  tragedy  had 
confined   itself  to   'noble'   themes.      Diderot  took 
his  tragic  situations  from  every-day  middle-class 
life.      To   this   period   belongs   also   an   essay   on 
painting  in  the  Encyclopedic,  which  Goethe  trans- 
lated, adding  a  luminous  commentary;    his  post- 
humously published  novel,  La  Rcligieuse  (1759)  ; 
the   eccentric   Jacques    le   fataliste    (1773),    also 
posthumous;  and  the  yet  more  eccentric  Le  neveu 
de    Ixameau,    which    first    appeared    in    print    in 
a     translation     by     Goethe      (1805).        Diderot 
wrote  also  three  short  stories   and  nine  Salons, 
critiques     beginning     in     1759     on     the     annual 
exhibition     of     painting,     and     unsurpassed     in 
their   untechnieal    and    suggestive    freshness.     In 
1773    Diderot,    who    had    received    but    $600    a 
year    for    his    work    on    the    Encyclopedie,    felt 
constrained    to    sell    his    library.     It    was    pur- 
chased    by     Catharine     II.,     and     presented     to 
him    as   salaried   caretaker.      He   went  to    Saint 
Petersburg  to  thank  the  Empress,  and  spent  some 
months   there    in   her   intimate   society.      He   re- 
turned   in    1774   and   passed   his   last    decade    ii7 
ephemeral    Avriting   and    conversations    that    left 
lasting  impressions.     In  talk  his  contemporaries 
thought  him  imrivaled.     "He  who  knows  Diderot 
in  his  writings  only,"  said  Marmontel,  "does  not 
know  him  at  all."     He  worked  and  talked  with 
disinterested  enthusiasm,  greeting  the  mention  of 
a  collected  edition  of  his  writings  with  laughter. 
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so  well  did  he  know  the  reckless  haste  of  their 
composition.  Yet  tliey  have  been  well  edited  by 
Assezat  and  Tourneut  (20  vols.,  1875-77).  Di- 
derot's Correspondence  with  Mile.  Volland  gives 
the  best  clue  to  his  antithetical  character.  The 
best  study,  in  English,  of  his  place,  environment, 
and  influence  is  Joiin  INIorley,  Diderot  and  the 
Encyclopcedists  (London,  1891).  Consult  also: 
Rosenkranz,  Diderot's  Lehen  und  Werke  (Leip- 
zig, I860)  ;  Brunetiere,  Etudes  critiques,  second 
series  (Paris,  1881)  :  Carlyle,  Essay  on  Diderot 
(London,  1881)  :  and  the  monographs  by  Dami- 
ron  (Paris,  1852)  ;  Schercr  (ib.,  1880)  ;  Faguet 
(ib.,  1890);  Ducros  (ib.,  1894);  Reinach  (ib., 
1894)  ;    Pelissier    (ib.,   1899). 

DIDIER,  de'dya',  Charles  (1805-64).  A 
French  \\riter,  born  in  Geneva.  After  a  visit  to 
Italy  he  published  his  I'onic  souterraine  (1833), 
a  work  of  fiction  which  affords  a  brilliant  picture 
of  the  re\olt  against  Austria,  and  other  matters 
of  Italian  history.  He  wrote  further  some  verse, 
and  in  prose  Campagnc  romaine  (1842)  and 
Cinquante  jours  au  desert    (1857). 

DIDIER,  Jules  (  1831—).  A  French  land- 
scape and  animal  painter,  born  in  Paris.  He 
was  a  pupil  of  Cogniet  and  of  Laurens,  and  ob- 
tained the  Prix  de  Rome  in  1857  and  medals  at 
the  Salons  of  1866  and  1869.  His  work  consists 
of  landscapes,  animals,  or  scenes  from  peasant 
life,  treated  rather  sombrely,  but  with  good  ef- 
fect. His  "Farm  on  the  Ruins  of  Ostia"  (1866)  is 
in  the  Luxembourg.  He  is  also  known  as  a  lith- 
ographer. 

DIDION,  de'dyoN'  Isidore  (1798-1878).  A 
French  soldier  and  author,  born  at  Thionville.  He 
was  educated  at  the  Ecole  Polytechnique  and  the 
Academy  of  Metz ;  in  1848  was  appointed  director 
of  the  percussion-cap  manufactory  of  the  French 
Army  in  Paris.  In  1858  he  became  a  general  of 
brigade.  He  Avrote  valuable  works  on  the  science 
of  projectiles,  including  Trnite  de  balistique 
(1848;  2d  ed.  1860)  ;  and  Cours  elcmentaire  de 
halistique   (1854;  3d  ed.  1859). 

DID'IUS  SAL'VIUS  JU'LIA'ISTUS,  Marcus. 
A  Roman  Emperor  for  a  brief  period,  ]\Iarch  to 
June,  193.  He  liad  commanded  the  army  in 
Germany  and  held  high  military  and  civil  posts 
in  Italy  and  the  provinces,  and  been  named  con- 
sul more  than  once.  On  the  murder  of  Pertinax 
in  193,  the  pra-torian  soldiers  oflfered  to  support 
as  Emperor  whoever  would  give  them  the  largest 
price.  Didius  gave  them  25,000  sesterces  each 
and  gained  the  throne,  but  was  soon  deposed  by 
the  Senate  on  the  approach  of  Septimius  Severus, 
and  murdered  by  a  soldier. 

DFDO  (Lat.,  from  Gk.  Al8(J,),  or  Elissa.  Ac- 
cording to  the  legend,  the  foinider  of  Carthage. 
She  was  the  daughter  of  a  king  of  Tyre,  called  by 
some  Agenor  or  Belus,  by  others  Mutgo  or  Mat- 
genus.  His  successor,  Pygmalion,  the  brother  of 
Dido,  murdered  her  husband  (who  was  her  un- 
cle), a  priest  of  Hercules  named  Acerbas,  called 
by  Vergil,  Siclia^us.  With  the  treasures  of  Si- 
cha>us,  which  Pygmalion  had  souglit  for  in  vain, 
and  accompanied  by  many  Tyrians,  Dido  escaped 
to  sea.  She  landed  in  Africa,  not  far  from  the 
Phoenician  colony  of  ITtica,  and  built  a  citadel 
called  l?yrsa  (a  Phojnician  word,  confused  with 
Gk.  /Stipo-a,  the  hide  of  a  bull),  on  a  piece  of 
ground  which  she  had  bought  from  the  Numid- 
ian   King,  Iliarbas.     The  meaning  of  the   word 


Byrsa  gave  rise  to  the  legend  that  Dida 
purchased  as  much  land  as  could  be  en- 
compassed with  a  bullock's  hide.  After  the 
agreement  she  cut  the  hide  into  small  thongs, 
and  thus  inclosed  a  large  piece  of  terri- 
tory. Here  she  built  the  city  of  Carthage.  To 
avoid  being  compelled  to  marry  Hiarbas,  she 
stabbed  herself  on  a  funeral  pile,  which  she  had 
caused  to  be  erected,  and  after  her  death  was 
honored  as  a  deity  Ijy  her  subjects.  Vergil 
ascribes  the  deatli  of  Dido  to  her  unrequited  pas- 
sion for  ^Eneas ;  but  many  of  the  ancient  writers 
conceived  that  the  poet  had  committed  an  an- 
achronism in  making  her  contemporary  with  the 
Trojan  prince.  The  more  general  opinion  was 
that  Dido  had  built  Carthage  somewhere  between 
fifty  and  one  hundred  years  before  the  founda- 
tion of  Rome. 

DIDON,  de'dox',  Jean  Henri  (1840-1900).  A 
French  Dominican  who  in  the  latter  half  of  his 
life  stood  in  the  front  rank  of  French  pulpit  ora- 
tors. He  was  l)orn  at  Touvet,  entered  the  Order 
of  Saint  Dominic  in  1862,  and  during  several 
years  preached  a  famous  series  of  Lenten  confer- 
ences at  Notre  Dame  in  Paris.  He  died  at  Tou- 
louse, i\Iarch  13,  1900.  Of  his  publications  there 
have  been  translated  into  English :  Science  With- 
out God  (1882);  The  Germans  (1884);  Jesus 
Christ  (2  vols.,  1891-92)  ;  Belief  in  the  Divinity 
of  Jesus  Christ   (1894). 

DIDOT,  de'do'.  The  name  of  a  family  of 
French  printers  and  publishers  founded  by  Fran- 
cois DiDOT  (1689-1757).  Of  his  eleven  children, 
Francois  •  Amhroise  (1730-1804)  and  Pierre 
Fran^'ois  (1732-95)  were  distinguished  printers, 
and  the  hitter's  eldest  son,  Henri  (1765-1852), 
was  a  noted  type-caster,  engraver,  and  mechani- 
cian. A  descendant  of  Pierre  married  Ber- 
nardin  de  Saint-Pierre,  who  wrote  Paul  et  Vir- 
ginie  at  a  country  house  near  tlie  Didot  paper 
manufactory  at  Essonne.  Pierre  Didot  ( 1760- 
1853),  the  eldest  son  of  Francois  Ambroise.  pro- 
duced then  unexcelled  editions  of  French  and 
Latin  classics;  his  brotlier,  Firmin  (1764-1836), 
was  greatest  of  them  all  as  printer,  engraver, 
and  type-founder.  He  invented  the  word  'stereo- 
type,' and  used  the  process  largelj',  revolutioniz- 
ing the  book  trade  by  his  cheap  editions.  His 
manufactory  was  a  place  of  pilgrimage  for  the 
printers  of  the  world.  He  was  also  a  respectable 
dramatic  author  and  translator  of  the  classics, 
and  achieved  reputation  as  a  moderately  liberal 
politician  and  deputy.  His  sons  and  grandsons 
have  continued  the  business  with  honor,  but  with 
no  increase  of  fame. 

DIDRON,  de'droN'.  Adolphe  Napoleon  (1806- 
67 ) .  A  French  archajologist.  Acting  on  the 
advice  of  Victor  Hugo,  he  turned  his  attention 
to  Christian  archaeology,  examined  nearly  all 
the  old  church  edifices  of  France,  and  extended 
his  knowledge  by  travels  in  Greece,  Germany, 
England,  and  Italy.  In  1844  he  established  the 
Annales  Archcolor/iques,  which  became  the  main 
source  of  information  in  France  on  mediaeval  art 
and  antiquities,  and  was  edited  by  liim  until  his 
death.  He  founded  a  special  publishing  house 
for  archipologieal  works,  in  1845,  and  established 
a  manufactory  of  stained  glass  in  1849,  and  one 
for  bronzes  and  goldsmith's  ware  in  mediaeval 
style  in  1858.  Among  his  works  are:  IJisfoire 
de  Dieu:  iconographie  des  personnes  divines 
(1843);       Manuel      d'iconographie      chretienne, 
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grecque  et  latiiie   (184.5)  ;  and  Manuel  dcs  objets 
de  bronze  et  d'orfcvrerie  dii   moyen  age    (1895). 

DIDUN'CULUS  (Xeo-Lat..  diminutive  of 
didus,  irom  Port,  doudo,  dodo,  foolish).  A  genus 
of  a  family  (Didunculidae)  of  pigeons,  peculiar  to 
Samoa,  and  characterized  by  a  hooked  upper 
mandible  and  a  toothed  lower  one — the  tooth- 
billed  j)igeons.     See  Pigeon. 

DIDYM'IUM  (Xeo-Lat.,  from  Gk.  Sidvfwr, 
d.idymos,  twin,  from  di-,  di-,  double  +  5iJo,  dyo, 
two:  so  called  from  being  foxuid  in  the  same  min- 
eral which  yields  lanthanum).  A  metal  discov- 
ered in  1842  by  ^Mosander.  in  the  mineral  cerite. 
It  is  also  found  in  gadolinite,  orthite,  and  other 
cerium  minerals.  Eecent  investigations  have 
shown  that  didymium  consists  of  two  elements, 
neodymium  (symbol  Xd.,  atomic  weight  144). 
and  praseodymium  (symbol  Pr.,  atomic  weight 
140). 

DID'YMUS  (Lat..  from  Gk.  8idv/jLoc,  twin). 
The  Cireek  translation  of  tlie  Hebrew  name  of 
Thonuis,  one  of  the  twelve  disciples  of  Jesus, 
the  Greek  form  of  the  name  Qwfju'is,  T]i6mas,  irom 
which  the  English  name  is  transliterated,  being 
itself  a  transliteration  of  the  Hebrew  word 
Thomd,  the  meaning  of  which  is  'a  twin'  (Gen. 
XXV.  24;  xxxviii.  27;  Song  of  Solomon  iv.  o,  vii. 
2).  This  translation  of  the  name  is  found  only 
in  the  Fourth  Gospel  (xi.  16,  xx.  24,  xxi.  2— 
'Thomas,  called  Didymus').  where  it  was  most 
appropriately  used,  in  view  of  the  Greek-speaking 
Christians  of  Asia  ]Minor.  for  whom  the  Gospel 
Avas  written.     See  Thomas,  Apostle. 

DIDYMUS  (Lat..  from  Gk.  A'Svfxoc  )  (B.C.  03 
—  ?).  An  Alexandrian  grammarian  of  the  time 
of  Augustus.  Didymus  is  famous  as  author  of  an 
enormous  number  of  books,  in  which  he  embraced 
the  works  of  his  predecessors,  and  also  as  the  man 
who  transplanted  learning  from  Alexandria  to 
Rome.  The  total  number  of  his  works  is  given  as 
3500  by  Athenoeus  and  Suidas;  Seneca  says  4000. 
These  include  commentaries  on  Homer,  Hesiod. 
Pindar.  Bacchylides,  ^^^schylus,  Sophocles,  Euri- 
pides, Eupolis,  Cratinus,  Aristophanes,  ]\Ienan- 
tler.  Antiphon,  Isseus,  .Eschines.  Demosthenes. 
Hyperides.  and  many  others.  The  extant  scholia 
to  Homer,  Pindar,  Sophocles,  Euripides,  and  Aris 
tophanes,  in  great  measure,  go  back  to  his  com- 
mentaries. He  also  published  lexicographical 
collections  on  the  poets,  historians,  and  orators; 
wrote  on  all  kinds  of  questions  concerning  lit- 
erary history  and  composition:  and  composed 
historical  and  antiquarian  treatises.  From  his 
endless  industry  he  was  nicknamed  Chalcenter- 
os  (  XaXKevrepos  ) .  'Bronzegut,'  and.  likewise 
'The  forgetter  of  books.'  ^i^XioXdda^,  since  he  for- 
got some  of  his  own  productions.  Among  the 
Romans  he  was  in  such  high  repute  that  Macro- 
bius  called  him  the  most  learned  grammarian 
of  his  own  or  other  times.  Consult:  Schmidt, 
Didymi  Chalcerteri  frngmenia  (Leipzig.  1854)  : 
Ludwich,  Aristarchs  Homerische  Textkritik  nnch 
den  Fragmcnfen  des  Didymus  (Leipzig.  1884- 
85)  ;  ^'S'ilamowitz.  Heraklcs,  vol.  i.  (Berlin. 
1889)  ;  Susemihl,  Geschichte  der  griechischen  Lit- 
leratur  in  der  Alexandriner  Zeit,  vol.  ii.  (Leip- 
zig, 1892). 

DIDYMUS  OF  ALEXANODRIA  (.300-394). 
An  ecclesiastical  writer.  Althougli  he  became 
blind  at  the  age  of  four,  before  he  had  learned 
to  read,  he  succeeded   in  mastering  all   the  sci- 


ences then  known,  and,  on  his  ordination,  was 
placed  by  Athanasius  at  the  head  of  the  Alexan- 
drian school  of  theology,  ^lost  of  his  works  are 
lost,  but  we  possess  a  translation  by  Jerome 
(one  of  his  pupils)  of  his  treatise  on  the  Holy 
Ghost,  and  a  translation  by  Epiphanius  of  his 
comments  on  the  canonical  Epistles.  A  treatise 
against  the  Manicha'ans  in  Greek  is  also  extant. 
He  was  condemned  by  the  sixth  (680)  and  sev- 
enth (787)  ecumenical  councils  as  an  Origenist. 
His  works  are  in  ^Migne,  Patrologia  Grceca,  xxxix. 

DIEBITSCn,  de'blch,  Hans  Karl  Friedrich 
Anton,  Count  (1785-1831).  A  Russian  field- 
marshal.  He  was  born  at  Grossleippe,  Silesia, 
and  at  an  early  age  entered  the  Russian 
Army.  After  serving  with  distinction  at  Aus- 
terlitz,  Eylau,  and  Friedland,  and  attaining 
the  grade  of  captain,  he  devoted  a  number  of 
years  to  the  study  of  military  science.  In  1812 
he  distinguished  himself  greatly  by  recapturing 
Polotsk,  and  covering  the  retreat  of  Wittgen- 
stein's corps.  He  was  then  raised  to  the  rank 
of  major-general,  and  shortly  afterwards,  in  1813, 
was  sent  into  Silesia.  After  the  battle  of  Leip- 
zig he  was  made  lieutenant-general.  In  1814 
he  urged  the  march  of  the  Allies  on  Paris,  for 
which  the  Emperor  conferred  on  him  the  Order 
of  Saint  Alexander  Xevski.  In  1815  he  attended 
the  Congress  of  Vienna,  and  was  made  adjutant- 
general  to  tlie  Emperor.  He  was  present  at 
Alexander's  death  at  Taganrog.  The  Emperor 
Xicholas  made  him  baron  and  afterwards  count. 
In  the  Turkish  war  of  1828-29  he  had  the  chief 
command,  took  Varna,  crossed  the  Balkans,  and 
made  peace  at  Adrianople.  The  crossing  of  the 
Balkan  ^fountains  was  commemorated  in  the  ad- 
dition of  Zabalkanski,  'Grosser  of  the  Balkans' 
(Russ.  za,  beyond  +  Balkauy,  the  Balkans),  to 
his  name,  and  his  elevation  to  the  rank  of  field- 
marshal.  On  the  outbreak  of  the  Polish  Revo- 
lution in  1830  he  Avas  given  the  chief  command, 
but  did  not  meet  with  his  usiml  success.  He  died 
near  Polotsk,  Jime  10,  1831.  of  cholera.  Consult: 
Belmont.  Graf  Diebitsch  (Dresden.  1830)  : 
Chesney,  Russo-Turkish  Campaigns  of  1S2S-2!) 
(Xew  York,  1856). 

DIEDENHOFEN,  de'dcn-ho'fcn  (Fr.  Thion- 
rille).  A  town  and  fortress  of  Alsace-Lorraine, 
in  the  District  of  Lorraine,  Germany,  on  the  Mo- 
selle, 15  miles  north  of  Metz  (^lap:  Germany. 
B  4).  Its  fortitications  are  somewhat  anti- 
quated, and  of  little  value  on  account  of  the 
eminences  commanding  them.  Its  manufactures 
are  unimportant,  bvit  there  is  a  considerable 
trade  in  fruit,  vegetables,  grain,  wine,  and  wood. 
Population,  in  1890,  8923 :  in  1900,  10,060.  Die- 
denhofen,  under  the  name  of  Theodonisvilla,  was 
known  as  early  as  the  eighth  century,  and  was 
freqently  the  residence  of  the  Carolingian 
rulers.  It  came  into  the  possession  of  France 
in  1683.  and  was  ceded  to  Prussia  in  1871. 

DIEFENBACH,  de'fcn-bac,  Lorenz  (1806- 
83).  A  German  philologist.  He  was  born  at 
Ostheim,  Grand  Duchy  of  Hesse,  studied  tlieology ' 
and  philosophy  at  Giessen,  traveled  nnich,  and 
for  twelve  years  was  pastor  and  librarian  at 
Solms-Laubach.  He  Avas  one  of  the  founders  of 
the  German-Catholic  party,  and  in  1848  was  a 
Deputy  from  Oflenbach  to  the  Parliament  of 
Frankfort-on-the-^lain.  He  remained  in  that  city, 
and  in   1865  was  a])pointed  second  municipal  li- 
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brarian.  His  literary  industry  was  enormous, 
and  his  writings  inchule  poetry  and  romance, 
as  well  as  learned  jjhilosophical  treatises.  His 
principal  works  are:  Celt  tea  (3  vols.,  1839-40); 
\  ergleichendes  ^]  orterbuch  d<^r  gotischen  tiprache 
(2  vols.,  1846-51)  ;  Glossarium  Latino-Germani- 
ciiiii  Medice  ef  Inpvice  .1-jtatis,  a  supplement  to 
Ducange's  well-known  Glossary  (1857)  ;  Origiiies 
lUtropa'ce  ( ISUl )  ;  Rock-  und  niederdeutsches 
Worlcrbuch  (with  E.  Wiilcker,  2  vols.,  1874-85). 

DIEFFENBACH,  (iEORc;  Christian  (1822- 
I'JOl).  A  German  theologian  and  poet,  born  at 
.Schlitz,  Hesse.  He  studied  at  Giessen,  and  in 
1871  became  chief  pastor  in  Schlitz.  His  litur- 
gical, 2)oetical,  devotional,  and  homiletie  publica- 
tions are  numerous  and  highly  jjopular,  more 
especially  his  jjoeins  for  children. 

DIEFFENBACH,  Joiianx  Fkiedrich  (1795- 
1847).  A  German  surgeon,  born  in  Kiinigsberg, 
Trussia.  After  studying  at  Bonn  and  elsewhere, 
and  traveling  in  France,  he  took  his  degree  in 
1822,  and  commenced  practice  in  Berlin,  where 
lie  soon  attained  distinction  as  an  operator,  and 
in  1840  was  promoted  to  be  professor  and  direc- 
tor of  clinical  surgery.  Besides  possessing  skill  in 
all  the  usual  operations  with  the  knife,  Dieffen- 
bacli  introduced  many  improvements,  particu- 
larl}'  in  the  art  of  forming  new  noses,  lips,  eye- 
lids, and  in  other  jihistic  operations.  He  was 
the  author  of  Die  Tr-cuisfusion  dcs  Blittes  und  die 
JJiiiaprifzung  der  Ar.~neiett  in  die  Adeni  (1828)  ; 
Chirurgischc  Erfahriingen  (4  vols.,  1829-35)  ; 
TJeher  die  Durclisehneiduug  der  Sehnen  und  Mus- 
Icehi  (1841)  :  Die  Hcilung  des  Stotterns  (1841)  ; 
Ueber  das  Schielen  (1842);  and  Die  operative 
Chirurgie  (12  vols.,  1844-48). 

DIEGQ,  de-a'go  (Sp..  James).  Sexton  to  the 
Spanish  Curate  in  Fletcher's  play  of  that  name. 
It  is  his  constant  complaint  that  "there's  nothing 
to  be  got  by  burials'  in  his  master's  parish. 

DIEGO,  Dow.  An  alias  assumed  by  Surly  in 
-lonson's  The  Alchemist :  also  by  James  Formal 
in  W'yclierly's  The  Gentleman  Dancing  Master. 

DIELECTRIC  and  DIELECTRIC  CON- 
STANT.    See  Elkctricity. 

DIELMANN,  deFmiln.  Frederick  (1847—). 
An  American  artist,  born  in  Hanover,  Gennany. 
From  18G6  to  1872  he  was  a  toi)ographer  and 
draughtsman  in  the  United  States  Engineering 
l)o]5artnu'nt.  He  then  studied  art  as  a  pupil  of 
Wiliielm  Diez  at  the  Royal  Academy  of  Munich, 
and  established  a  studio  in  New  York  in  1876. 
In  1883  he  was  elected  a  member  of  the  National 
-Kcademy,  and  in  1809  and  1900  president  of  the 
National  Academy  of  Design.  In  addition  to  his 
illustrations,  particularly  for  fine  collective  edi- 
tions of  standard  authors,  his  work  includes 
genre  and  historical  pictures  and  portraits,  and 
designs  for  the  mosaic  panel  '"Thrift."  in  the  Al- 
bany Savings  Bank,  and  those  of  ""History"  and 
"Law"'  in  the  Congressional  Library,  Washing- 
ton. 

DIELS,  dels.  Hermann  (1848—).  A  German 
classical  scholar,  appointed  professor  ordinarius 
of  classical  philology,  at  the  t'niversity  of  Berlin 
in  1880.  He  was  boin  at  Biebrich  on  the  Pvhine, 
and  was  educated  at  the  universities  of  Bonn  and 
Berlin.  In  addition  to  his  most  notable  work, 
Doxogra})hi  Gra;ci  (1879),  in  whicli  tlie  sources 
of  the  doctrines  of  Greek  philosophers  as  trans- 


mitted by  post- Aristotelian  scholars  were  for 
the  first  time  decided  upon,  his  works  include  an 
edition  of  Simplicius's  Commentary  on  the  Phys- 
ics of  Aristotle  (Simplicii  in  Aristotelis  Physica 
Comvientaria,  1882)  ;  and  a  treatise  on  the 
8ibyllinische  Bliitler  (1890).  He  was  one  of  the 
editors  of  the  Archie  fiir  Geschichte  der  Philo- 
sophic (Berlin),  begxin  in  1887,  and  of  the  Co»i- 
mcntaria  in  Aristotelem  Grwca,  brought  out  by 
the  Berlin  Academy. 

DIELTTRA.     See  Dicentra. 

DIEPENBEECK,  de'pen-bak.  Abraham  van 
( l.jUb-1675) .  A  Flemish  painter  and  engraver, 
i)orn  in  Bois-le-Duc  in  1596.  He  studied  under 
his  father,  a  glass-painter,  and  executed  a  num- 
ber of  important  glass  windows,  some  of  which 
survive  in  tlie  Cathedral  of  Antwerp,  the  Church 
of  the  Dominicans,  and  elsewhere.  Afterwards 
he  studied  under  Rubens,  assisting  that  artist  in 
his  pictures.  But  he  never  attained  his  master's 
brightness  and  transparency  ol  color,  and  was  at 
best  an  unsatisfactory  imitator.  After  his  return 
from  Italy  he  abandoned  glass-painting,  devot- 
ing liijnself  to  designing  and  painting.  In  1641 
he  was  elected  president  of  the  Antwerp  Acad- 
emy, and  held  that  office  until  his  death.  A 
characteristic  specimen  of  his  religious  painting 
is  the  "'Ecstasy  of  Saint  Bonaventura,"  in  the 
Museum  of  Antwerp.  Among  his  chief  works 
are  ""The  Atonement,"  in  the  ^Museum  of  Bruns- 
wick; the  ""Marriage  of  Saint  Catherine,"  in 
the  Berlin  ]\luseuni ;  and  the  "Lovers  Avith 
Cupid,"  in  the  Louvre.  His  ""Clojlia  Fleeing 
from  Porsenna,"  a  remarkable  historical  work, 
exists  in  three  versions  in  Berlin,  Dresden,  anil 
Paris.  His  masterpiece  in  designing  was  a  series 
of  engravings  for  the  Abbe  de  MaroUe's  "Tab- 
leaux du  Temple  des  Muses,"  published  in  Paris, 
]  665. 

DIEPPE,  dyep  (connected  with  AS.  dype, 
Dutch  dirp.  depth).  A  seaport  in  the  Depart- 
ment of  Seine-lnfcrieure.  France,  at  the  moutli 
of  the  river  Arques.  on  the  English  Channel,  33 
miles  north  of  Rouen  (^lap:  France,  G  2). 
Dieppe  i*;  situated  between  two  high  ranges  of 
chalk  cliffs,  has  tolerably  wide,  clean  streets, 
running  parallel  to  the  sea;  and  the  houses — 
built  for  the  most  part  of  stone  and  brick,  with 
high,  slanting  roofs — have  a  picturesque  appear- 
ance. Its  fifteenth-century  castle,  now  used  as  a 
barracks,  occupies  a  high  cliff  at  the  west  end 
of  the  town,  which  it  commands,  as  well  as  the 
harbor,  which  is  situated  to  the  northeast  and 
admits  vessels  of  500  tons  burden.  East  of  the 
town  and  connected  by  a  drawbridge  lies  the 
little  fishing  suburb  of  Pollet,  uninviting  in  ap- 
pearance, but  interesting  from  the  fact  that  the 
inhabitants  differ  in  language,  manners,  and 
customs  from  the  rest  of  Upper  Normandy,  and 
are  supposed  to  be  descendants  of  Saxons  who 
settled  on  the  French  coast  during  the  ^lero- 
vingian  period.  Among  the  principal  buildings 
are  the  churches  of  Saint  Jacques  and  Saint 
Remy.  a  museum  and  picture  gallery,  and  the 
theatre.  The  town  has  several  squares,  and  is 
adorned  by  nearly  seventy  fountains,  which  de- 
rive their  supply  of  water  from  an  aqueduct 
about  three  miles  long.  Dieppe,  being  one  of  the 
principal  watering-places  of  France,  has  a  great 
accession  of  visitors  during  the  sunuiier  months. 
The  manufactures  are  lace,  fine  linen,  tobacco, 
paper,    and   carved   articles   of   horn,   bone,   and 
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ivory.  Tliere  are  also  ship-building  yards,  sugar- 
refineries,  rope-walks,  and  distilleries.  The  fish- 
ing fleet  of  Dieppe  is  large  and  important, 
and  almost  all  the  inhabitants  of  Pollet  are 
engaged  either  in  the  local  or  Newfoundland 
fisheries.  Dieppe  is  a  favorite  landing-place  of 
English  tourists  visiting  France.  Poimlation,  in 
1891,  22,:J59:  in  1001,  22,839.  In  the  eleventh 
geiitury  Dieppe  appears  as  a  mere  hamlet,  but, 
after  its  consolidation  with  some  of  the  neigh- 
boring villages,  it  attained  considerable  impor- 
tance as  a  trading  centre.  In  1442  it  held  out 
successfully  against  a  besieging  force  of  English 
under  Talbot.  The  merchants  of  Dieppe  were 
early  noted  for  their  enterprise,  and  ships  from 
this  port  visited  Brazil  and  the  East  Indies  in 
the  sixteenth  century.  The  prosi)erity  of  the 
town  was  destroyed  by  the  expulsion  of  the 
Huguenots,  ^\ho  formed  a  large  proportion  of 
the  inhabitants.  In  1094  it  was  bombarded 
by  the  English  and  Dutch  fleet,  and  utterh'  de- 
molished. Though  speedilj'  rebuilt,  it  could  not 
meet  the  competition  of  its  rival  Havre,  and 
failed  to  regain  its  lost  importance. 

DIERVILLA,  dl'er-vil'la.     See  Weigela. 

DIES  AND  DIE-SINKING  (OF.  de.  clef,  Fr. 
de.  Sp.,  Port..  It.,  dado,  die.  from  Lat.  datiis,  p.p. 
of  dare,  to  give).  The  art  of  making  and  using 
dies  for  stamping  coins  is  of  very  ancient  origin. 
Old  coins  have  been  found  which  show  that  it 
was  known  to  tlie  Greeks  at  least  B.C.  800.  The 
use  of  dies  for  stamping,  shaping,  and  cutting 
out  metals  and  other  materials  is  of  much  more 
recent  origin,  and  readied  its  j^resent  develop- 
ment only  in  the  closing  years  of  the  last  cen- 
tury. The  use  of  the  ])uncli  and  press  for  cut- 
ting metal  forms  is  said  to  have  been  practiced 
in  a  crude  way  by  a  German  blacksmith  of  the 
fifteentli  century.  Presses  for  shaping  as  well 
as  cutting  metal  were  invented  by  T.  Grif- 
fiths, of  England,  in  1841,  but  they  were  de- 
veloped in  France,  where  they  were  ap- 
plied to  the  production  of  kitchen  uten- 
sils. Recently  presses  have  been  utilized  in 
many  other  branches  of  manufacture  besides 
those  dealing  with  metals.  The  use  of  dies, 
for  instance,  plays  an  important  part  in  the 
modern  shoe  factory,  and,  in  fact,  in  all  indus- 
tries where  a  given  form  has  to  be  produced 
repeatedly,  whether  the  material  be  metal, 
leather,  cloth,  or  paper.  The  most  recent  de- 
velopment in  the  art  of  using  dies  has  been  in 
the  direction  of  working  cold  steel  into  numerous 
complicated  forms,  which  were  formerly  pro- 
duced only  by  casting  and  forging. 

The  astonishing  cheapness  of  numerous  sheet- 
metal  prodiicts  is  mainly  due  to  the  use  of  dies, 
whicli  accomplish,  by  a  single  stroke,  the  work 
which  formerly  required  long  and  tedious  manip- 
ulation. A  striking  example  is  the  modern 
bicycle,  a  large  proportion  of  whose  hundred 
parts  are  formed  by  the  power  press.  Not  only 
kitchen  utensils,  but  jewelry,  boxes,  pens,  but- 
tons, and  tlie  thousand  and  one  familiar  objects 
which  Avere  formerly  worked  into  shape  with  the 
hammer,  or  soldered  together  out  of  separate 
pieces,  are  now  struck  between  two  dies  of  suit- 
able form. 

Dies,  in  general,  are  in  pairs,  consisting  of  a 
male  die  or  pimch,  and  a  female  die.  which  are 
so  adjusted  on  a  power  press  that  one  fits  accu- 
rately into  the  other.    Often,  however,  in  cutting 
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the  less  resistant  materials,  as  leather,  cloth,  or 
paper,  the  two  parts  of  the  typical  die  are  not 
required.  The  puncli  is  simply  forced  by  a 
power  hammer  through  the  materials,  against 
a  flat  surface.  In  an  article  in  the  Engineering 
Magazine  (New  York)  for  March,  1898,  on  "The 
Development  of  Machinery  for  Sheet  -  Metal 
Stamping,"  Oberlin  Smith  divides  the  kinds  of 
work  done  by  stamping  into  four  general  classes: 
"(1)  Cutting,  in  which  are  included  punching 
and  shearing;  (2)  forming,  including  bending, 
embossing,  and  curling;  (3)  drawing  and  re- 
drawing, which  are  more  than  forming,  since  the 
metal  is  subjected  to  an  extensive  distortion  or 
molecular  flow,  incident  to  tlie  changing  of  a 
flat,  annular  disk  into  a  cylindrical,  or  conical, 
or  hemispherical  form  of  smaller  average  diam- 
eter, its  surface  being  meanwhile  rigidly  con- 
fined to  prevent  wrinklings;  (4)  coining,  with 
which  should  be  included  drop-forging,  the  metal 
in  both  cases  being  treated  as  a  liquid  and  simply 
pumped,  as  it  were.' into  the  shape  desired,  the 
molecular  flow  being  very  great,  and  the  wliole 
object  being  treated  as  is  a  pat  of  butter  or 
a  cake  of  soap  in  the  molds  provided  for  its 
new  incarnation." 

The  simplest  forms  of  cutting  dies  are  the 
blanking  dies,  used  for  cutting  out  flat  blanks 
from  steel,  iron,  or  other  material.  A  sheer  edge 
is  given  either  to  the  punch  or  to  the  die,  accord- 
ing to  the  work  to  be  performed.  When,  as  in 
cutting  buttons,  it  is  the  blanks  that  are  to  be 
used,  the  sheer  edge  is  given  to  the  die ;  but 
when  the  hole  is  the  object  sought,  as  in  makini: 
ri^■et-holes  in  boiler-plates,  the  sheer  is  given  to 
the  punch.  Compound  cutting  dies  are  used  for 
cutting  fine  work,  where  the  relation  of  the 
centre  or  other  holes  to  the  outside  must  be  per- 
fect, as  in  blanks  for  watch  and  clock  movements, 
and  sheet-iron  disks  for  the  armatures  of  dyna- 
mos and  electric  motors.  A  compound  die  has 
for  its  upper  half  a  punch  set  into  a  die,  and 
for  its  lower  half  a  die  set  into  a  punch ;  one 
stroke  of  the  press  thus  performs  the  work  that 
would  require  two  or  more  operations  if  don<' 
on  plain  dies.  Xcedle  dies  are  used  for  punching 
eyes  in  needles.  The  die  is  made  in  three  pieces, 
securely  fastened  together.  The  centre  piece  pro- 
jects above  the  surface  of  the  two  side  pieces,  and 
into  the  groove  of  the  needle.  Thus  the  needle  is 
supported  while  being  punched.  This  centre 
piece  has  a  U-shaped  slot,  equal  in  width  to  the 
length  of  the  eye  of  the  needle.  The  press  is  so 
arranged  that  the  needle  is  first  stamped  and 
then  punched,  the  speed  of  the  piuich  at  the 
moment  it  enters  the  eye  of  the  needle  being  very 
slow. 

Bending  dies  are  simple  when  the  metal  is 
bent  at  a  single  angle,  and  complex  when  a  loop 
is  required,  as  in  making  armature  connections, 
switcliboards,  and  the  like.  Drauing  dies  are 
dies  which  are  used  for  'drawing  up'  or  shaping 
metal  into  such  forms  as  basins,  thimbles,  and 
bells.  In  some  complex  dies  the  metal  is 
shaped,  stamped  with  a  design,  and  cut,  all  by 
a  single  stroke  of  the  press,  as  in  making  black- 
ing-box covers.  Very  often,  however,  in  pro- 
ducing the  more  complicated  forms  of  drawn 
work,  the  object  is  put  througli  several  dies 
before  it  attains  its  completed  shape.  The  crank- 
hanger  of  an  ordinary  bicycle  has  to  pass 
through  a  dozen  or  more  presses  before  the  flat 
sheet  of  steel   is  transformed  into  the  piece   of 
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complicated  tubing  required.  But  even  then  the 
process  of  cutting  and  bending  cold  steel  by 
means  of  power-driven  dies  is  much  less  ex- 
pensive than  the  old  method  of  forging  such 
jjarts  roughly  into  shape,  drilling  out  the  cavi- 
ties, and  turning  and  polishing  the  surfaces. 

Considering  now  the  use  of  dies  for  stamping 
figures  on  metallic  surfaces,  as  coins  and  medals, 
it  is  found  that  the  preliminary  process  of  die- 
sinking  is  au  elaborate  one.  It  requires  great 
skill  and  gives  opportunity  for  the  display  of 
artistic  feeling  and  talent  as  well.  Die-sinking 
is  a  branch  of  engraving,  but  it  involves  the  use 
of  other  tools  besides  those  of  the  engraver.  A 
piece  of  softened  steel,  called  the  hub,  is  pre- 
pared, and  on  its  end  the  design  is  cut.  The 
steel  is  then  hardened  and  forms  the  matrix. 
The  design  on  the  matrix  is  impressed  upon 
another  plug  of  softened  steel,  with  the  result 
that  the  design,  Avrought  in  intaglio  on  the  ma- 
trix, comes  out  in  relief  on  the  second  piece 
of  metal,  which  is  called  the  punch.  The  punch, 
in  turn,  is  hardened  and  used  to  impress  the 
design  upon  a  third  piece  of  metal.  This  third 
piece  is  of  course  an  exact  duplicate  of  the 
matrix  and  forms  the  die  to  be  used  for  stamp- 
ing coins.  The  original  matrix  upon  which  the 
<lesign  was  engraved  is  not  used  for  stamping 
coins,  because  the  expense  of  engraving  is  very 
great,  and  the  life  of  a  die  is  short,  but  is 
saved  for  making  more  dies.  One  step  in  the 
process  outlined  may  be  saved  by  engraving  the 
design,  in  relief,  in  the  first  place  so  that  the 
punch  made  from  this  design  in  intaglio  can  be 
used  as  a  die  for  coining  or  stamping. 

Lucas,  Dies  and  Die  Making  (Providence,  R.  I.. 
1897),  is  a  practical  treatise  on  the  subject  of 
making  dies  for  manufactiiring  purposes.  The 
article  by  Obcrlin  Smith,  alluded  to  in  the 
text,  contains  an  admirable  resume  of  the  results 
obtained  by  this  method  of  metal -working.  The 
process  of  coining  is  described  under  ]Mint. 

DIES  m^,  dl'ez  i're  (Lat..  day  of  wrath). 
The  name  generally  given  (from  the  opening 
words)  to  one  of  the  most  famous  mediaeval 
h^•mns.  It  is  written  in  triplets  of  rhyming  tro- 
chaic tetrameters ;  it  describes  the  last  judgmer.t 
in  language  of  magnificent  grandeur,  and  then 
passes  into  a  plaintive  plea  for  the  souls  of  the 
departed.  Daniel,  who  calls  it  'the  chief  glory 
of  sacred  poetry,'  and  other  eminent  authorities 
agree  in  assigning  its  authorship  to  the  Francis- 
can Thomas  of  Celano  (died  c.l25o).  It  found 
its  way  gradually  into  various  diocesan  missals, 
and  was  prescribed  for  universal  use  in  the  re- 
vised edition  of  the  Roman  missal  put  forth  by 
Pius  V.  in  1.570.  It  is  one  of  only  five  sequences 
which  have  been  retained  in  modern  usage,  and 
is  sung  on  All  Souls'  Day  and  at  other  masses  for 
the  dead.  It  was  translated  into  English  by 
Crashaw  in  the  seventeenth  century,  and  by 
Macaiilay,  Isaac  Williams,  Dean  Stanley,  and 
others  in  the  nineteenth.  Perhaps  the  best  ver- 
sion, as  well  as  the  most  familiar,  is  that  by 
W.  J.  Irons.  Scott  introduced  the  opening  stan- 
zas into  his  "Lay  of  the  Last  ^linstrel,"  and  an 
effective  use,  heightened  by  Gounod  in  his  opera, 
is  made  of  it  by  Goethe  in  Faust. 

DIESKAU,  de'skou,  Kart.  Wit.helm  (1701- 
77  ) .  A  German  soldier,  born  at  Dieskau.  He 
foi.ght  in  twelve  campaigns,  and  rose  to  be  a 
lieutenant-general.     He  brought  about  manv  im- 


portant improvements  in  the  artillery  service, 
and  under  commission  of  Frederick  the  Great  in- 
vented a  kind  of  light  cannon  known  by  his  name. 

DIESKAU,  LuDwiG  August,  Baron  (1701- 
07 ) .  A  German  officer  in  the  French  service,  dis- 
tinguished in  the  French  and  Indian  ^Yar  in 
America.  He  was  born  in  Saxony,  was  an 
adjutant  to  Marshal  Saxe,  served  under  that 
officer  in  the  Netherlands,  and  in  1748  was 
laised  to  the  rank  of  brigadier-general.  In 
1755  he  was  sent  to  America  as  major-general,  to 
command  the  French  troops  in  the  French  and 
Indian  War,  and  in  August  took  the  field  nt  the 
head  of  3573  men.  Early  in  September  he  started 
for  Fort  Edward  at  the  head  of  216  regulars,  684 
Canadians,  and  about  600  Indians;  but  after- 
wards changed  his  plans  and  moved  against  Fort 
George.  On  September  8,  three  miles  from  Fort 
George,  he  ambushed  and  completely  defeated  a 
detachment  of  1000  men  sent  against  him;  but, 
deserted  by  the  Indians  and  many  of  the  Cana- 
dians, he  was  himself  totally  defeated  before  the 
fort  by  a  force  of  English  colonists  under  Sir 
^\'illiam  Johnson.  He  was  severely  wounded, 
was  taken  prisoner,  and  was  held  until  1703.  For 
an  account  of  his  military  career  in  America, 
consult  Parkman,  Montcalm  and  Wolfe  (2  vols., 
Boston,   1884). 

DIES  NON,  dl'ez  non  ( Lat.,  abbreviated  from 
tlie  phrase  dies  non  juridicus,  not  a  court  day). 
A  non-juridical  day;  that  is,  a  day  on  which  the 
Inisiness  of  the  courts  in  the  administration  of 
justice  cannot  lawfully  be  carried  on.  At  the  com- 
mon law  Sundays  and  certain  other  peculiarly 
sacred  days  were  of  this  character,  as  Ascension 
Day,  All  Saints'  Day,  Christmas  Day,  etc.  In  the 
United  States  certain  secular  holidays  are  includ- 
ed in  the  description  of  non-juridical  days,  as 
well  as  Sunday,  but  not  all  legal  holidays,  nor 
all  days  on  which  the  courts  do  not  sit.  A  day 
may  be  juridical,  that  is,  open  to  legal  process 
and  the  administration  of  justice,  even  though  it 
be  a  legal  holiday  in  the  usual  acceptation  of  that 
term,  and  the  courts  be  not  regularly  in  session. 
Christmas  Day  is  universally  a  dies  non,  and  in 
some  jurisdictions  Thanksgiving,  or  Fast  Day, 
and  Independence  Day.  But  the  day  of  the  gen- 
eral election,  the  Saturday  half-holiday,  and 
"bank  holidays'  generally  are  law  days.  Xor  does 
the  fact  that  certain  legal  acts,  as  the  giving  of  a 
promissory  note  or  its  presentment  for  pavraent, 
are  prohibited  on  a  certain  day  aflfect  its  juridi- 
cal character.  It  is  only  the  virtual  suspension 
of  the  operations  of  justice  which  gives  a  day  the 
character  of  a  dies  non,  and  the  policy  of  the 
law  does  not  favor  the  multiplication  of  such 
days. 

But  this  paralysis  of  judicial  administration 
has  never  been  complete.  There  have  always  been 
exceptions  to  the  rule,  even  in  the  law  courts,  and 
in  the  early  histoiy  of  equity  jurisdiction  the 
Chancellor  was  restrained  only  by  his  own  sense 
of  what  the  sanctities  of  a  holy  day  seemed  to 
require.  To-day  the  equitable  as  well  as  the 
common-law  jurisdiction  of  the  courts  is  sus- 
pended on  non-juridical  days,  and  ordinarily 
there  can  be  no  valid  issue  or  service  of  process 
of  any  kind  on  such  days ;  but  it  is  everywhere 
held  that  the  court  may  sit  for  the  purpose  of 
leeeiving  the  verdict  of  a  jury,  and  that  warrants 
for  treason,  felony,  and  breach  of  the  peace  may 
issue  and  be  executed  on  any  day;    and  in  gen- 
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eral.  when  public  policy  or  the  prevention  of 
irremediable  wronjr  requires  it.,  the  courts  may 
sit  on  Sunday  or  any  other  non-juridical  day  and 
issue  process. 

AVliile  the  doctrine  imder  consideration  is  of 
connnon-law  origin,  it  is  now  mainly  regulated 
by  statute,  and  the  laws  detining  it  usually  de- 
clare in  express  terms  what  juridical  acts  can  and 
what  cannot  be  lawfully  performed  on  a  dits  non. 
As  to  the  distinction  between  judicial  and  minis- 
terial acts  performed  on  such  a  day.  see  9  Coke's 
Jieports.  66,  and  5  Central  Laic  Journal,  26.  On 
the  general  subject,  see  7  Southern  Laic  Revieic, 
X.  S.,  on:.     See  also  Day;  Holiday:  Suxday. 

DIESTERWEG,  de'ster-vaK,  Friedkicii 
Adolf  Wilullm  (1700-1860).  A  noted  German 
educator.  He  was  born  at  Siegen.  Prussia, 
and  in  1  SOS- 11  studied  at  Herborn  and  Tubingen. 
He  taught  at  ^Mannheim  and  at  Worms  until 
1S13,  was  called  to  the  Model  School  at  Frank- 
fort, was  rector  of  the  Latin  school,  Eilbcr- 
feld.  and  in  1S20  became  director  of  the  new 
Teachers'  Seminary  at  Mors,  where  he  laid  the 
foundation  of  his  great  reputation  as  a  teacher 
and  educational  writer.  This  led  to  his  appoint- 
ment, in  1832,  as  director  of  the  Seminary  for 
City  Schools  in  Berlin,  from  which  post  he  re- 
tired iii  1847,  after  having  for  years  been  involved 
in  .serious  disagreements  with  the  authorities  re- 
garding his  reformatory  views  in  connection  with 
the  most  important  phases  of  higher  education. 
He  was  pensioned  by  the  Goverament  in  1850, 
and  thenceforth  propagated  his  ideas  only  by  his 
literary  efTorts.  He  was  elected  to  the  Prus- 
sian Diet  in  185S.  Diesterweg  stands  in  the 
foremost  rank  among  modern  educators,  and 
has  rendered  the  greatest  service  to  education 
by  his  training  of  teachers.  As  a  follower  of 
Pestalo/.zi,  he  aimed  at  making  every  subject 
of  instruction  a  means  of  education,  and  by 
his  ovn\  example,  as  well  as  through  his  writ- 
ings, has  exercised  a  far-reaching  influence  on  the 
development  of  his  method  in  the  various 
branches  of  instruction.  He  advocated  his  peda- 
gogical views  in  tlie  Rhciuische  BUittcr  fiir  Erzir- 
Ininfj  und  l'))trrric}it.  founded  by  him  in  1827, 
and  afterwards  also  in  the  PiidafjO(jisches  Jahr- 
buch,  which  he  established  in  Berlin  in  1851, 
Among  his  numerous  writings,  some  of  the  most 
noteworthy  are:  Das  piidagopische  Dcuischland 
(1836)  :  Sfreitfrafjen  auf  dem  Gebiete  dcr  Piida- 
gogik  (1837);  Lcitfaden  fur  den  Uuterricht  in 
der  Formlehre  (1845)  ;  Lehrhuch  der  mathema- 
ti^chen  Geographie,  etc,  (18th  ed.  1891)  :  lletho- 
disches  JTandbueh  fi'tr  den  Gesanitunferricht  im 
Rechnen:  and  several  other  standard  text -books. 

DIET  (OF.  dietc.  Fr.  dicte.  It.,  Port.,  Sp.  dieta, 
from  Lat.  diwta,  Gk,  dlatra,  diaita.  dayly  regi- 
men). The  food  substances  habitually  taken 
into  the  body,  so  as  to  repair  the  waste  of  tissue 
and  provide  for  growth  and  development.  The 
,  diet  of  different  human  races  is  qiiite  difl'erent  in 
character.  The  Eskimos,  the  Kirghiz,  and  cer- 
tain other  tribes  live  exclusively  on  meat.  On 
the  contrary,  the  THndus  and  others  subsist  al- 
most exclusively  upon  vegetables.  But  the  most 
intellectual  and  successful  of  the  human  races 
have  lived  on  a  mixed  diet.  In  health,  the  diet 
should  be  composed  of  both  easily  digested  food 
and  food  dilhcult  of  digestion,  to  be  varied  ac- 
cording to  the  amoimt  of  exercise  taken,  the  cli- 
mate,  and   the   occupation.      In   disease,   special 
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articles  of  food  must  be  chosen  according  to  the 
condition  of  organs  of  digestion  and  the  chemical 
changes  in  process. 

Diet  in  Health.  The  constituents  of  the  to- 
tal daily  diet  most  suitable  for  a  healthy  man 
of  average  requirements  and  doing  an  average 
amount  of  work  are  as  follows : 

Proteids 4  oz. 

Fats 2oz. 

Carbohydrates s 17  oz. 

Salt 1  oz. 

AVater 3  quarts. 

In  estimating  the  available  quantities  of  these 
nutrients  in  a  given  article  of  food,  it  is  of  course 
necessary  to  take  into  account  the  factor  of  di- 
gestibility.    See  Food. 

Diet  i:x  Ixstititions  for  the  Insane.  Dr. 
Austin  Flint,  of  New  York,  prepared  for  use  in 
tl>e  State  hospitals  for  the  insane  a  diet  list 
which  has  met  the  requirements  of  such  institu- 
tions for  7nany  years,  with  some  modifications 
according  to  special  indications  at  certain  sea- 
sons or  in  certain  localities,  and  supplemented 
with  special  diet  in  cases  of  special  need,  as  de- 
termined by  the  physicians  in  charge.  According 
to  this,  the  following  is  the  daily  allowance  for 
each  individual : 

Meat  with  hone,  inohidiug  salted  meats,  fresh  and 

salted  fish,  and  poultry 12  oz. 

Flour,  to  be  used  in  making  bread  and  in  cooking 
(may  in  part  lie  substituted  by  cornmeal  and 

macaroni) 16  oz. 

Potatoes 8  oz. 

Milk 8oz. 

Two  eggs 4  oz. 

Sugar 2  oz. 

Butter 2  oz. 

Cheese 2  oz. 

Rice,  hominy,  or  oatmeal IM;  oz. 

Beans  or  peas  (dried) IV2  oz. 

Coflee  (green) 1  oz. 

Tea  (black) 1^  oz. 

Diet  ix  Disease.  In  disease  the  activity  of 
digestion  is  generally  lessened,  and  there  is  a 
total  waste  or  loss  from  the  body  of  certain  tis- 
sue constituents  which  in  health  are  replaced  as 
rapidly  as  they  are  excreted.  In  chronic  disease 
the  preservation  of  nutrition  is  of  great  impor- 
tance from  the  start,  and  the  highly  nutritious 
foods  are  of  the  most  value,  varied  from  time  to 
time  as  strength  and  appetite  demand.  In  acute 
disease,  with  prostration,  withdrawal  of  nitro- 
genous food  is  generally  necessary,  together  with 
a  diminution  of  starches  and  sugars,  and  an  in- 
crease of  fat^.  In  acute  processes,  accompanied 
bv  inflammation,  as  well  as  in  fevers,  serious 
changes  occur  in  the  constitution  of  the  solids 
and  fluids  of  the  body.  Interstitial  fat  disap- 
pears :  muscles  become  pale  and  relaxed,  and 
their  contractibility  is  partially  lost :  digestion 
becomes  impaired  and  remains  either  feeble,  ah 
nonnal,  or  suspended:  food  is  imperfectly  pre- 
pared for  assimilation  and  enters  the  blood  in 
improper  condition  :  the  blood  suffers  alteration: 
the  urine  is  found  to  contain  an  increase  of 
urates  and  often  also  uric  acid:  the  excretion  of 
phosphates  is  increased,  and  that  of  chlorides  is 
diminished:  while  in  the  tissues  imperfect 
metamorphosis  occurs,  pathological  materials  be- 
ing stored  in  them,  together  with  waste  ]iroducts 
awaiting  elimination,  and  a  granular  disintegra- 
tion, or  parench^nnatous  degeneration,  may  fol- 
low. The  importance  of  a  properly  modified  diet 
is  obvious.  In  such  cases  milk  forms  the  best 
diet,  to  the  exclusion  of  all  other  food,  and  about 
six  ounces  of  milk  should  be  given  to  the  patient 
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everj'  two  or  three  hours,  unless  vomiting  be 
present.  Broths  and  soups  possess  very  small 
value  as  food,  but  may  be  given  in  addition  to  the 
proper  amount  of  milk  for  the  sake  of  variety, 
and  to  avoid  the  occurrence  of  a  disgust  for  milk. 
With  the  fall  of  temperature,  the  simpler  solids 
are  administered  by  degrees,  beginning  with  soft- 
cooked  eggs,  green  vegetables,  oysters,  etc.  Beef 
tea  is  of  very  slight  value,  and  in  no  case  should 
reliance  be  placed  upon  it  as  nourishment.  When 
patients  cannot  take  milk,  peptonized  combina- 
tions of  beef,  milk,  and  gluten  may  be  substituted 
for  it. 

In  disease  of  the  digestive  organs  skim-milk  is 
of  the  highest  value.  If  acute  and  confined  to 
the  stomach,  such  disease  is  best  combated  if  eas- 
ily digested  aliments  are  administered,  as  milk 
and  lime-water,  whey,  barley-water,  etc.  In 
chronic  affections  of  the  stomach,  with  feeble 
digestion  owing  to  deficiency  of  the  gastric  juice, 
the  following  articles  of  food  will  be  found  de- 
sirable :  boiled  rice,  tapioca,  arruwroot,  biscuits 
( crackers ) ,  and  f arinaceotis  vegetables.  Where 
fermentation  of  starchy  and  fatty  foods  occurs, 
these  must  be  omitted  from  the  diet,  and  in  their 
stead  acid  fruits  and  vegetables,  such  as  apples, 
peaches,  tomatoes,  tamarinds,  oranges,  etc., 
should  be  eaten.  In  intestinal  indigestion  and 
summer  diarrhoea,  starches  and  fats  should  be 
omitted  from  the  dietary,  and  milk,  eggs,  animal 
broths,  broiled  beefsteak,  oysters,  and  fresh  fish 
are  suitable.  Habitual  constipation  due  to  tor- 
por of  the  muscular  layer  of  tlie  intestine  may  be 
relieved  by  a  diet  of  cereals,  whole-wheat  bread, 
fruits,  and  green  vegetables,  with  liberal  quanti- 
ties of  water. 

In  many  diseases  particular  diets  are  requisite. 
In  diahefts.  for  example,  all  sugar  and  sugar- 
producing  food  must  be  withheld,  while  animal 
food  and  fats  must  be  administered  in  abundance. 
Water  must  be  drunk  freely.  Saccharin  must  be 
substituted  for  sugar.  The  patient  may  therefore 
take  meat  soups;  fresh  fish,  lobsters,  and  crabs; 
fat  meat,  poultry,  kidneys,  sweetbreads,  ham, 
tongue,  sausage,  and  all  kinds  of  game ;  pickles, 
sardines,  olives,  celery ;  gluten  bread,  gluten 
rolls,  gluten  mush,  almond  bread  and  cakes,  bran 
cakes ;  all  green  vegetables,  nuts,  acid  fruits, 
cream  custards,  cheese,  jellies,  ice-cream  (made 
with  saccharin),  tea  and  coflFee,  buttermilk,  kou- 
miss, skim-milk,  red  wine,  in  moderation ;  min- 
eral waters.  All  flour  must  be  carefully  avoided. 
In  Bright's  disease,  the  patient  must  avoid  over- 
feeding, and  must  take  easily  assimilated  food 
that  leaves  a  small  amount  of  nitrogenous  waste 
material.  He  may  take  soup  made  of  arrowroot, 
milk,  and  rice,  tapioca,  or  vermicelli;  fresh 
whitefish,  raw  oysters  and  clams;  very  little  red 
meats ;  chicken,  game,  fresh  pork,  bacon  and 
ham;  eggs  sparingly;  wheat  bread,  hominy, 
oatmeal,  gruels,  toast;  green  vegetables,  well 
cooked ;  mushrooms,  rhubarb ;  simple  puddings 
of  milk  and  rice  or  of  bread ;  stewed  fruits, 
laxative  raw  fruits,  fruit  jellies;  milk,  kou- 
miss, barley  -  Avater,  buttermilk,  and  mineral 
waters;  very  Aveak  tea.  In  fubcrcvlosis  the 
patient  should  eat  as  much  as  can  be  digest- 
ed, mostly  of  fatty  and  nitrogenous  foods,  taking 
food  between  meals  and  at  bed-time,  and  thus  re- 
ceiving some  food  everA'  three  hours  during  the 
day.  He  may  take  soups;  fresh  fish  and  oysters; 
all  meats  not  sra'oked  or  salted,  except  pork; 
eggs  in  all  forms  except  fried ;    breads  with  an 


abundance  of  butter;  all  green  vegetables,  no 
loots,  no  potatoes;  fats  and  olive  oil;  fruits, 
cheese,  farinaceous  desserts ;  milk,  cream,  cocoa, 
koumiss,  Vichj'  water,  lemonade,  mineral  waters, 
and  stimulants  as  ordered  by  the  physician.  It 
is  imperative  that  food  prepared  for  invalids 
should  be  well  cooked.  The  ta.ste  and  appetite 
are  not  trustworth}-  guides  in  sickness,  but  odors, 
flavors,  and  dainty  serving  should  be  considered. 
Food  should  be  served  very  hot  or  very  cold ; 
seasoning,  except  with  salt,  should  in  general  be 
avoided;  and  small  quantities  should  be  offered 
at  a  time,  with  scrupulous  care  that  utensils  and 
linen  be  clean. 

See  the  general  article  Food  and  the  special 
articles  on  the  more  important  animal  and  veg- 
etable foods,  such  as  ^Meat;  Fisii;  Bread,  etc. 
See  also  ]Meat  Extbact. 

DIET  (etymology  same  as  preceding).  A 
name  at  present  applied  to  the  legislative  bodies 
in  the  German  States,  to  the  provincial  assem- 
blies in  Austria,  and  to  the  Hungarian  Parlia- 
ment. These  assemblies  are  called  in  German 
Landtag.  The  German  Imperial  Parliament  bears 
the  name  of  Reichstag,  which  word,  when  applied 
to  the  representative  assembly  of  the  old  German 
Empire  (Holy  Roman  Empire)  figures  in  English 
works  as  Diet.  The  federal  assembly  of  the  Ger- 
manic Confederation  (Biuidesrat)  is  also  styled 
Diet  in  English.  The  word  Diet  is  also  applied  to 
the  representative  assemblies  in  the  old  kingdom 
of  Poland  and  other  countries.  The  Diet  of  the 
Holy  Roman  Empire  was  made  up  of  the  Elec- 
toral College  (q.v.),  the  princes  of  the  Empire, 
spiritual  and  temporal,  and  the  delegates  of  the 
free  Imperial  cities.  The  princes,  save  in  the 
matter  of  electing  the  Emperor,  had  the  same 
rights  as  the  Electoral  College.  The  powers  of 
the  free  Imperial  cities  were  quite  limited,  and 
were  not  even  formally  recognized  until  1648. 
Each  of  the  three  colleges  voted  separately. 
When  they  agreed  on  a  measure  it  was  submitted 
to  the  Emperor  for  ratification  or  for  rejection, 
but  he  had  no  power  to  modify  it.  No  measure 
affecting  the  welfare  of  the  Empire  could  be 
passed  without  the  assent  of  the  Diet.  The  regu- 
lar meetings  were  held  twice  a  year,  usually  in 
some  chief  town  of  the  Empire.  After  the  close 
of  the  Thirty  Years'  ^^'ar  the  power  of  the  body 
declined,  though  it  continued  to  hold  its  meetings 
at  Ratisbon  down  to  the  dissolution  of  the  Holy 
Roman  Empire  in  1806.  Consult:  Bryce,  The 
Holy  Roman  Empire  (London,  1871)  ;  Waitz, 
Deutsche  Terfassungsgcschichfe  (6  vols.,  Berlin, 
1865-96)  ;  Turner.  The  Germanic  Constitution 
(New  York,  1888). 

DIETEEICI,  de'tc-re'tse.  Friedricii  (1821 
— ).  A  German  Orientalist,  born  in  Berlin.  He 
studied  at  the  universities  of  Halle  and  Berlin, 
traveled  extensively  in  the  East,  and  in  1S.')0  was 
appointed  professor  of  Semitic  literature  in  the 
University  of  Berlin.  He  has  won  particular  dis- 
tinction by  his  researches  in  the  Arabic  language 
and  literature.  The  long  list  of  his  published 
works  include;  Alfthajj  Carmen  Grammatiruni 
Jtictore  Ibn  Malik  cum  Commentario  Ibn  Alcil 
(18-51);  Motanahii  Carmina  cum  Commentario 
Wahidii  (1858)  ;  Die  Philosophic  dcr  Araher  im 
neunfcn  uiid  zehnten  Jahrhundert  nach  Christns 
(1876)  ;  and  Die  Abhandlungen  der  Ichican  Es- 
Safa  in  Aum-ahl   (1883-86). 
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DIETERICI,  IvAKL  Fkiedrkii  Wiliielm 
{1790-1S59).  A  German  political  economist.  He 
Avas  an  engineer-geographer  in  Bliicher's  army 
from  1813  to  1815,  was  engaged  in  the  Ministry 
of  Public  Instruction,  became  professor  of  politi- 
cal science  in  the  University  of  Berlin,  and  in 
1844  Avas  placed  at  the  head  of  the  statistical 
bureau.  He  published  a  number  of  important 
works  on  political  economy  and  statistics,  among 
Avhich  may  be  mentioned:  De  Via  et  Ratione 
(Economiam  PolHicam  Docendi  and  Sfatistische 
I'ebersichf  der  iciclitigsfcn  Ocrienstunde  des  Ter- 
Jychrs  und  Verbrauchs  im  preussischen  Staat  und 
iin  deutschen  ZoUverhand  (1838). 

DIETRICH,  de'triK,  Augusi-e  Edgakd  (1S46 
— ).  A  French  author,  born  at  Xancy.  From 
an  early  age  he  took  a  special  interest  in  the  Ger- 
]nan  language  and  literature,  and  was  the  first  to 
translate  two  of  ^lax  Xordau's  works  into  French 
under  the  following  titles:  Les  mcuso)igcs  con- 
venfio)iueIs  de  notre  cii'iUsation  (1886)  and  Le 
mill  du  siccle  (1890).  He  contributed  to  many 
French  and  foreign  revicAvs,  such  as  La  Revue  du 
Xord,  La  Jeune  France,  and  Le  Messager  de 
Viennc,  and  translated  Lady  Blennerhasset's 
Madame  dc  Siael  et  son  temps  (1890).  His 
original  publications  include  Les  maitresses  de 
Louis  XV.  ( 1881 )  and  Rouget  de  Lisle  et  la  Mar- 
seillaise (1882).  He  also  edited  the  Poesies  de 
Jacques  Richard    (1885). 

DIETRICH,  de'triK  (also  DIETRICI  and 
DIETRIC Y ) ,  Chrlstiax  Wiliielm  Erxest 
(1712-74).  A  German  artist,  born  at  Weimar. 
As  an  artist  he  was  but  mediocre.  His  claim  to 
distinction  is  that  of  an  administrHtor.  In  1746 
he  was  made  inspector  of  art  galleries,  in  1763 
director  of  the  manufactory  of  porcelain  at  Meis- 
sen, and  in  1765  professor  of  the  Academy  of 
Dresden.  In  these  capacities  he  did  excellent 
service. 

DIETRICH  OF  BERN.  The  name  under 
Avhich  Theodoric  the  Great  (q.v. )  apjjears  in 
German  heroic  legends :  by  Bern,  his  capital, 
Verona  is  to  be  understood.  With  a  not  unusual 
disregard  of  all  historical  truth,  Dietrich  Avas 
brought  into  connection  Avith  the  traditions  of 
Attila,  or  Etzel.  According  to  these  legends, 
Dietrich  is  said  to  liaA^e  fled  from  Italy  before 
Otacher  (Odoacer),  or  Ernianerich,  and  to  haA-e 
met  Avith  a  hospitable  reception  from  Etzel. 
After  many  years  he  regained  possession  of  his 
kingdom.  Dietrich  appears  in  the  second  part 
of  the  Xihelungenlied,  at  Etzel's  Court,  and  is 
praised  Avith  special  predilection.  There  AAcre  nu- 
merous other  poems  in  Avhich  Dietrich  was  the 
central  figure,  but  only  late  Aversions  of  these 
poems  have  come  doAATi  to  us.  Consult  Heinzel, 
Ueher  die  ostgotische  Heldensage  (Vienna,  1889). 

DIETRICHSON,  de'triK-son.  Lorextz  Hex 
KiK  Segelcke  (1834 — ).  A  XorAA-egian  author, 
born  at  Bergen.  He  became  professor  extraordi- 
narA-  at  the  UniA'ersity  of  (i^hristiania  in  1875 
and  has  done  much  to  encourage  the  arts  and  in- 
dustries of  XorAvay  and  SAA'eden.  Among  his  nu- 
merous Avorks  are:  Olof  Liljekrans  (1858): 
Stories  of  Travel  (1875-77)  ;  Didactic  Poetrx)  in 
the  Xorth  (18G0)  :  The  Art  of  Wood  Sculpture 
in  ?voricag  (1879);  Manners  and  Customs 
(1887)  ;    and  others  on  kindred  subjects. 

DIETRICH  VON  NIEM,  de'triK  fon  nem. 
See  XiEM,  Dietrich  vox. 


DIETSCH,  dech,  Heixuicii  Rudolf  (1814- 
75).  A  German  philologist,  bom  at  Mylau.  In 
1847-62  he  Avas  one  of  the  editors  of  the  Xeue 
Jahrbiicher  fiir  Philologie  und  Pddagogilc.  He 
published  a  valuable  edition  of  the  complete 
Avorks  of  Sallust  (2  vols.,  1843-46;  4th  ed. 
1874)   and  a  Yersuch  iiber  Thucydides  (1865). 

DIETZ,  dets,  Feodor  (1813-70).  A  German 
historical  and  battle  painter,  born  at  Xeunstetten. 
Baden,  He  first  studied  under  Rudolf  Kuntz  in 
Karlsruhe,  then  at  the  Munich  Academy  ( 1833- 
30)  under  Clemens  Zimmermann  and  under 
Philip  Foltz,  Avhom  he  aided  in  the  decoration  of 
the  ncAV  royal  palace.  His  first  independent  effort, 
"Death  of  ^lax  Piccolomini"  (1835),  noAV  in  the 
Karlsruhe  Gallery,  attracted  great  attention.  He 
spent  three  years  in  Paris,  Avhere  he  AAas  influ- 
enced by  Horace  Vernet,  and  studied  for  a  short 
time  under  Alaux.  In  1839  he  Avas  awarded  the 
great  gold  medal.  He  Avas  appointed  Court 
painter  at  Karlsruhe,  but  returned  to  ^lunich, 
Avhere  he  produced  his  best  Avork.  He  took  part 
as  a  volunteer  in  the  campaigns  of  1848-49  in 
SchlesAvig-Holstein,  and  in  1862  Avas  made  pro- 
fessor of  the  ncAvly  created  School  of  Arts  at 
Karlsruhe.  He  died  AA'hile  serAing  in  the  Franco- 
Prussian  War  of  1870.  His  Avork  Avas  often 
theatrical,  but  is  clear  in  composition  and  spir- 
ited in  treatment.  Among  his  best  AA'orks  are  the 
foUoAving:  '"Xocturnal  RevicAv"  ( 1853 ),  received 
Avith  general  favor  and  acquired  by  Xapoleon 
III. ;  "The  Destruction  of  Heidelberg  by  General 
Melas"  (1856),  his  masterpiece,  in  the  Gallery 
at  Karlsruhe :  '"Flight  of  an  American  Family 
Across  the  Susquehanna,"  an  interesting  roman- 
tic genre  piece,  Paris  Exposition,  1867 :  "Blii- 
cher's March  to  Paris"  (1868),  in  the  Xational 
Gallery  in  Berlin. 

DIEU  ET  MON  DROIT,  dye  a  mox  drAvii 
( Fr.,  God  and  my  right ) .  The  battle-cry  of  Rich- 
ard I.  at  the  battle  of  Gisors  (1195),  signifying 
that  he  was  not  subject  to  France,  but  oAAcd  his 
power  to  God  alone.  The  King  AAas  A'ictorious 
over  the  French,  and  the  battle-Avord  Avas  adopted 
as  the  motto  on  the  coat-of-arms  of  England.  Ed- 
Avard  III.  reviAed  the  motto  in  1340. 

DIEULAFOY,  dye'la'fwii',  Georges  ( 1840—) . 
A  French  physician.  He  Avas  born  in  Toulouse, 
and  studied  in  Paris.  In  1886  he  AA-as  appointed 
professor  of  pathology  at  the  uniA'ersity  in  that 
city,  and  in  1890  he  became  clinical  professor  at 
the  Hotel  Dieu.  In  the  publication  entitled  De 
Vaspiration  pneumatique  souscoutanee,  methode 
de  diagnostic  et  de  traitement  (1870)  he  rec- 
ommended the  method  of  puncturing  the  thorax 
discoA'ered  by  Van  den  Corput  in  1857,  for  the 
treatment  of  pleurisy.  Another  important  Avork 
is  the  Manuel  de  pathologic  interne  (2  vols., 
1882).  His  investigations  on  appendicitis  at- 
tracted Avide  attention  in  medical  circles. 

DIEULAFOY,  il.vRCEL  Auguste  (1843—).  A 
French  engineer  and  archaeologist,  born  in  Tou- 
louse. While  in  Persia  in  1885,  he  discoAered  at 
Susa  the  remains  of  the  palaces  of  Darius  I.  and 
Artaxerxes.  He  brought  back  to  France  a  quan- 
tity of  Aery  A'aluable  specimens  of  Persian  archi- 
tecture, Avhich  liaAe  a  special  department  in  the 
Louvre,  and  published  an  interesting  account  of 
his  discoAcries  in  the  Avork  entitled  L'art  an- 
tique de  la  Perse  (1884-89.  5  vols,  in  4).  His 
Avife.  J.vxe  Pact-E  Rachel  Mxyke  (1851 — ).  ac- 
companied her  husband  in  these  journeys  and  as- 
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sisted  him  materially.  Her  works  include  La 
Perse,  la  Chaldee  et  la  ISusinne  (1886).  She 
■was  made  a  member  of  the  Legion  of  Honor. 

DIEZ,  dets.  Friedricii  Christian  (1794- 
1876).  A  C4erman  philologist  and  founder  of  the 
scientific  study  of  Romance  philology.  He  was 
horn  and  educated  at  Giessen.  served  in  tlic  War 
of  Liberation,  and  later  took  a  supplementary 
<-ourse  in  philologj'  at  G<)ttingen.  In  1830  he 
was  called  to  the  chair  of  Romance  philology  at 
Ronn.  The  works  respectively  entitled  Die 
Poesie  der  Troubadours  (1826;  2d  ed.  1883)  and 
Lehen  und  ^Yerke  der  Troubadours  (2d  ed.  1882) 
soon  made  him  widely  known.  These  and  the 
standard  publication  entitled  Grammafik  der 
rcmanischen  Sprachen  (5th  ed..  1882;  Engl, 
trans.  by  Cayley,  1863)  and  Etymologisches 
'\Vorfe7-buch  der  roniaiiischcn  ^praehen  (5th  ed. 
by  von  Scheler,  1887;  Eng.  trans,  by  Donkyn) 
obtained  recognition  even  among  the  Romance 
nations  as  works  of  basic  importance.  They  are 
written  in  a  clear  and  concise  style,  and  in  them 
the  author  has  given  to  the  world  a  classic  ex- 
ample of  the  historical  and  comparative  method 
of   investigation. 

DIFFERENCE.     See  Identity. 

DIFFERENCE,  :Method  of.     See  Induction. 

DIFFERENCE  (OF..  Fr.  difference,  Lat.  dif- 
ferentia, from  differre,  to  differ,  from  dis-,  apart 
-f-  ferre,  to  bear) .  In  heraldry,  an  addition  to  or 
alteration  in  an  escutcheon  to  mark  a  distinction 
between  the  coat-of-arms  of  two  closely  related 
persons  whose  shields  would  otherwise  be  the 
same.  Though  generally  confounded  with  marks 
of  cadency  (q.v. ),  difTerences  have,  in  strict  us- 
age, a  totally  different  function — the  former  be- 
ing employed  to  distinguish  brotliers  and  their 
descendants  after  the  death  of  the  father,  the 
latter  while  he  is  still  alive.  Differences  in  this 
limited  sense  may  consist  either  of  a  chief  added 
to  or  a  bordure  placed  round  the  plain  shield 
borne  by  the  head  of  the  house ;  or  should  the 
shield  exhibit  any  of  the  ordinaries,  as  the  bend, 
fess,  or  pale,  the  difference  may  be  indicated  by  an 
alteration  in  the  lines  of  the  ordinary.  The  prox- 
imity of  the  bearer  to  the  head  of  the  house  is 
indicated  by  the  character  of  the  line  by  which 
the  differencing  chief,  or  bordure,  or  ordinary  is 
marked  off  from  the  field,  the  following  being  the 
order  usually  observed :  the  first  or  eldest 
brother  on  the  death  of  his  father  inherits  the 
pure  arms  of  the  house;  the  second  brother,  if 
the  difference  is  to  consist  of  a  bordure,  carries  it 
plain;  the  third,  ingrailed:  the  fourth,  invect- 
ed :  the  fifth,  embattled;  etc.  Other  modes  of 
differencing  have  been  invented  by  heralds,  and 
are  not  unknown  to  practice,  such,  for  example, 
as  changing  the  tinctures  either  of  the  field  or  of 
the  principal  figures,  of  which  Nisbet  gives  many 
famous  examples;  altering  the  position  or  num- 
ber of  the  figures  on  the  shield:  adding  different 
figures  from  the  mother's  coat  or  from  lands,  and 
the  like.  Where  the  cadet  is  far  removed  from 
the  principal  family,  if  the  field  be  of  one  tinc- 
ture, it  is  sometimes  divided  into  two,  the  charge 
or  charges  being  counter-changed,  so  that  metal 
may  not  lie  on  metal,  nor  color  on  color.  The 
confusion  between  dift'erences  and  marks  of 
cadency,  above  referred  to,  occurs  in  the  heraldic 
usage  of  England,  Scotland,  and  the  countries  of 
the  Continent.  In  France  the  cadets  of  the  House 
of  Bourbon  have  been  in  the  habit  of  continuing 


these  marks,  and  at  the  present  day  the  label  or 
lambel  is  to  be  seen  on  the  arms  of  all  the  mem- 
bers of  the  Orleans  family.  That  no  distinction 
between  what  we  call  marks  of  cadency  and  dif- 
ferences was  there  observed  is  further  apparent 
from  the  fact  that,  while  such  was  the  practice  of 
tlie  House  of  Orleans,  the  House  of  Anjou  car- 
ried a  bordure  gules,  and  that  of  Alengon  a  bor- 
dure gules  charged  with  eight  bezants.  In  Ger- 
many, according  to  Sir  George  ilacKenzie,  sev- 
eral branches  of  great  families  are  distinguished 
only  by  different  crests;  and  he  gives  as  the  rea- 
son that  all  the  sons  succeed  equally  to  the  hon- 
ors of  the  family.  In  Great  Britain  and  in 
France,  some  change  is  always  made  on  the  shield 
as  carried  by  the  head  of  the  house ;  but  the 
practice  even  of  good  heralds  has  been  so  irregu- 
lar as  to  bring  the  rule  very  nearly  to  what  ^lae 
Kenzie  holds  to  be  the  correct  one — that  every 
private  person  should  be  allowed,  with  the  sanc- 
tion of  the  proper  authorities,  "to  make  what 
marks  of  distinction  can  suit  best  with  the  coat 
which  his  chief  bears."    See  Heraldry. 

DIFFERENCE.  In  mathematics,  difference 
usually  means  the  excess  of  one  quantity  over 
another  of  the  same  kind,  and  this  is  its  mean- 
ing in  arithmetic.  In  higher  mathematics,  how- 
ever, it  is  used  in  connection  with  series  and 
functions  in  a  special  sense.  Consider  the  follow- 
ing systems : 

Given  series         4,  7,  11.  18,  31,  54,  92.  151,  238, .  .  . 

First  ditTerences  3.  4,    7.   13,  23,  38,  59,    87 

Second       '•  1,  3,    6,   10,  15,  21,  28 

Third  "  2,    3,  4,     5,    6,     7 

Fourth       "  1,    1,    1,    1,     1,  .  .  . 

The  law  of  formation  is  not  obvious  in  the  first 
series,  but  by  subtracting  its  successive  terms 
and  forming  the  first  differences,  repeating  the 
process  and  forming  the  second  differences,  and 
repeating  it  again  for  the  third  differences,  a 
series  is  found  whose  law  of  formation  is  obvious. 
Beginning  with  7,  the  sixth  term  of  the  third  dif- 
ferences, me  ninth  term  of  the  given  series  is  evi- 
dently 238.  The  general  formula  for  the  ?)th 
term   of   such  a  series   is 

_L    /             1  >  ,     ,    ( «.  —  1 )  ( n  —  2 ) 
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in  which  a,  b,  c  ...  represent  respectively  the 
fi.rst  term  of  the  several  series.  The  sum  of  « 
terms  is  expressed  thus: 

n{n  —  1 ) 
Sfl   =  na  + TTiy •  ?>  + 


1-2 

n(n—  1 )  ( H  —  2 ) 


c  + 


1.-2-3 

Certain  calculating  machines  (q.v.),  particularly 
the  difference  engine,  are  constructed  on  this 
principle.  Out  of  the  method  of  differences  arose 
the  calculus  for  finite  differences.  (See  Calcu- 
T.i's. )  Pierre  Ravmond  de  Montmort  (1678- 
1719).  Francois  Nicole  (1683-1758),  and  Brook 
Taylor  (1685-1731)  were  pioneers  in  this  subject. 

DIFFERENCE,    Specific,    or    DIFFEREN- 
TIA.    See  Predicaijles. 

DIFFERENCE  OF  LATITUDE.     See  Lati- 
tlde. 

DIFFERENCE      OF     LONGITUDE.        See 
Longitlde. 


DIFFERENTIAL    CALCULUS. 
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DIFFERENTIAL  CAL'CULUS.  See  Cal- 
culus. 

DIFFERENTIAL  EQUATION.  See  Equa- 
tion. 

DIFFERENTIATION.     See  Calculus. 

DIFFERENTIATION.  In  biolog}-,  the  pro- 
cess by  which  the  body  becomes  more  complex 
by  becoming  different  in  its  different  parts.  Both 
phylogenetically  and  ontogenetically,  organisms 
begin  in  a  relatively  simple  state;  evolution  and 
individual  development  are  both  accompanied  by 
specialization  of  organs  and  division  of  labor 
among  the  various  parts  of  the  body. 

DIFFICULTY,  The  Hill.  An  impediment 
in  Christian's  journey  to  the  Celestial  City,  in 
Bunyan's  Pilgrim's  Progress. 

DIFFRACTION  AND  DIFFRACTION 
GRATINGS  (from  Lat.  cliff ringere,  to  break  in 
pieces,  from  dis-,  apart  +  frangcre,  to  break). 
When  shadows  are  cast  on  a  screen  by  allowing 
light  from  a  small  opening  or  source  to  pass 
an  opaque  body,  it  is  noted  that  the  shadows 
are  not  sharp,  as  would  be  expected  if  'light 
traveled  in  straight  lines.'  Thus,  if  light  from 
the'  sun  or  from  any  source  of  light  falls  upon 
a  large  opaque  screen  in  which  there  is  a  narrow 
slit;  and  if  there  is  placed  some  distance  from 
this  another  opaque  body  with  a  sliarp  edge  (e.  g. 
a  knife-blade)  parallel  to  the  slit,  the  shadow  of 
the  latter  cast  by  the  light  from  the  slit  will 
have  several  peculiarities.  Calling  the  geometri- 
cal shadow  tlie  region  where  there  would  be 
darkness  if  light  trav^eled  in  straight  lines,  it 
will  be  observed  that  the  actual  shadow  begins 
a  slight  distance  within  the  geometrical  one — in 
other  words,  the  light  is  bent  slightly  into  the 
latter;  further,  on  the  edge  of  the  geometrical 
shadow,  where  one  might  expect  uniform  illumi- 
nation, there  are  series  of  narrow  colored  bands, 
parallel  to  the  edge,  that  is,  there  is  first  a  strip 
brightly  illuminated  Avith  one  color,  then  an- 
other band  with  a  diflferent  color,  etc.,  the  colors 
merging  into  each  other;  at  a  distance  of  a  few 
millimeters  from  the  edge  of  the  shadow,  how- 
ever, the  field  is  uniformly  illuminated.  If  in- 
stead of  having  white  light  as  the  source,  a  col- 
ored flame  is  used.  e.  g.  light  from  a  flame  con- 
taining sodium,  the  bands  outside  the  geometri- 
cal shadow  become  simply  alternations  of  light 
of  the  colors  of  the  flame,  and  darkness.  This 
phenomenon  is  called  'diffraction,'  and  Avas 
first  observed  by  Grimaldi,  professor  in  the 
Jesuits'  College,  Bologna,  in  1665.  It  was 
studied  later  by  Xewton,  but  was  not  explained 
until  Fresnel  madf  his  classical  research  in 
1819.  Similarly,  if  light  from  a  pin-hole  open- 
ing falls  upon  any  opaque  object,  casting  a 
shadow  of  it  on  some  suitable  screen,  diffraction 
bands  may  be  observ^ed  outside  the  geometrical 
shadow,  following  the  general  contour  of  the 
latter;  and  the  light  enters  slightly  into  the 
shadow.  For  other  cases  of  diffraction,  reference 
should  be  made  to  some  treatise  on  Light.  One 
of  the  best  is  Preston's  TJworij  of  Light CLondon, 
1895). 

It  was  shown  by  Fresnel  that  diffraction  phe- 
nomena are  explained  by  the  fact  that  li^ht  is 
due  to  a  wave-motion  (see  Light)  ;  consequently, 
diffraction  is  possible  with  other  waves,  e.  g. 
those  in  air  which  produce  the  sensation  of 
sound. 


The  colors  of  the  feathers  of  many  birds  and  of 
'mother-of-pearl'  are  due  to  ditt"ra"ction ;  so  are 
the  colors  seen  when  one  looks  at  a  bright  light 
through  a  piece  of  thin  cloth.  If  a  great  number 
of  fine  scratches,  evenly  spaced,  are  made  on  a 
piece  of  glass,  or  on  a  polished  mirror,  there  is 
formed  a  'diffracting  grating.'  The  former  is 
called  a  'transmission'  grating;  the  latter,  a  re- 
flecting one.  If,  as  in  a  previous  experiment, 
Avhite  light  from  a  slit  in  an  opaque  screen  is 
allowed  to  fall  perpendicularly  upon  a  trans- 
mission grating,  the  slit  being  parallel  to  the 
scratches,  the  transmitted  light  will  be  broken  up 
into  spectra,  regularly-  spaced  on  both  sides  of 
the  line  drawn  from  the  slit  to  the  grating,  ex- 
cept in  the  direction  of  this  line.  Thus,  if  the 
transmitted  light  falls  upon  a  white  screen  paral- 
lel to  the  grating,  there  will  be  a  central  white 
spot,  and  on  each  side  of  this,  along  a  line  at 
right  angles  to  the  lines  on  the  grating,  a  suc- 
cession of  colored  spectral  bands.  This  spreading 
sidewise  of  the  light  is  due  to  its  diffraction 
through  the  narrow,  transparent  slits  between 
the  scratches;  and  the  dispersion  of  the  white 
light  is  occasioned  by  the  fact  that  the  amount 
of  diffraction  varies  with  waves  of  different 
wave-number,  i.  e.  with  different  colors  (see 
Light).  The  same  phenomena  are  observed  with 
reflection  gratings  if  the  screen  is  placed  on  the 
same  side  as  the  slit  of  light  and  provided  with 
an  opening  to  allow  the  light  to  fall  upon  the 
grating. 

Gratings  are  of  the  utmost  importance  in 
spectroscopy  (q.v.),  as  they  furnish  a  means  of 
measuring  the  wave-lengths  of  ether-waves.  They 
were  invented  and  first  used  by  Joseph  von 
Fraunhofer,  of  ]\Iunich,  in  1821.  To  be  of  value, 
gratings  must  be  ruled  with  the  scratches  at 
cxacthi  equal  intervals.  This  is  secured  by  plac- 
ing the  surface  to  be  ruled  on  a  platform,  which 
is  carried  forward  by  a  long  screw,  whose  thread 
is  perfectly  uniform,  and  by  having  a  diamond 
point  so  arranged  as  to  draw  lines  at  right 
angles  to  the  direction  of  the  screw.  By  means 
of  a  toothed  wheel  fastened  to  the  screw,  it  is 
turned  through  a  definite  proportion  of  one  com- 
plete revolution,  thus  carrying  the  platform  for- 
ward a  definite  distance ;  for  example,  if  the 
threads  of  the  screw  are  at  a  distance  1-I5th  of 
an  inch  apart,  and  if  tlie  toothed  wheel  has  1000 
teeth,  then  if  this  wheel  is  pushed  round  by  an 
amount  equal  to  one  tootli,  the  screw  will  turn 
through  I-lOOOth  of  a  complete  revolution,  and 
will  carry  the  platform  forward  I-I5,000th  of  an 
inch.  Then  the  diamond  is  drawn  across  the 
surface  of  the  grating,  making  a  groove;  it  is 
raised,  pushed  back  to  the  other  side  of  the 
grating,  dropped  down  and  again  drawn  across 
the  surface,  the  platform  in  the  interval  of  time, 
while  the  diamond  is  pushed  back,  having  been 
carried  forward  another  step.  The  process  is 
continued  until  as  many  lines  are  made  as  are 
desired.  Such  a  machine  is  called  a  'dividing' 
or  a  'ruling  engine.'  (See  Dividing  Exgixe.) 
The  most  perfect  gratings  now  in  use  have  been 
made  at  the  physical  laboratory  of  Johns  Hop- 
kins University,  where  Professor  Rowland  super- 
vised their  preparation.  His  gratings  have,  as 
a  rule.  15.000  lines  or  scratches  to  the  inch;  and 
the  grnting  surfaces  vary  from  two  inches  to  six 
in  width. 

To  use  gratings  ruled  on  plane  surfaces  for 
spectroscopic  purposes,   it   is   necessary  to  com- 
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bine  them  Avith  telescopes  and  collimators ;  but 
Professoi-  Rowland  has  shown  tliat  reliecting 
gratings  ruled  on  sjjhericalh'  concave  surfaces 
can  be  used  without  the  addition  of  lenses.  These 
'concave  gratings'  have  other  marked  advantages 
over  plane  ones  for  almost  every  spectroscopic 
purpose.  A  good  description  of  their  properties 
is  given  in  Preston's  Tlieory  of  Light  (London, 
1895). 

DIFFUSION  (Lat.  diffusio,  a  spreading  out, 
from  diffitndcre,  to  diflfuse.  from  dis-,  apart  + 
fundcre,  to  pour) .  The  gradual  dispersion  of  the 
particles  of  one  substance  among  those  of  an- 
other. 

Diffusion  of  Liquids.  If  sulphuric  acid  be 
carefully  poured  through  a  tube  into  the  bottom 
of  a  vessel  filled  with  water  colored  by  a  few 
drops  of  litmus  solution,  and  the  liquids  allowed 
to  remain  undisturbed,  the  acid  will  be  seen 
gradually  to  difluse  upward  into  the  water,  its 
progress  being  indicated  by  the  change  of  color 
of  the  litmus  from  blue  to  red.  After  a  suffi- 
ciently long  time  the  liquid  will  be  found  per- 
fectly homogeneovis ;  i.  e.  the  two  laj^ers  of  acid 
and  water  will  have  completely  intermixed,  form- 
ing a  dilute  solution  of  sulphuric  acid  of  uniform 
strength  throughout.  A  similar  process  would 
take  place  in  the  case  of  water  and  alcohol,  and, 
in  general,  in  the  case  of  any  pair  of  liquids 
that  are  at  all  capable  of  being  mixed  together. 
In  many  cases,  however,  the  rate  of  diffusion 
would  be  so  small  that  it  might  take  months 
and  even  years  before  the  solutions  would  be- 
come perfectly  homogeneous.  The  reason  of  this 
is  that  the  surface  of  separation  of  two  liquids 
is,  under  ordinary  circumstances,  comparatively 
very  small.  To  render  the  diffusion  more  rapid, 
the  surface  through  which  dilTusion  takes  place 
would  have  to  be  increased:  and  this  is  usually 
attained  by  stirring  the  two  liquids  with  the 
aid  of  some  solid  object,  as  a  glass  rod  or  a 
spoon.  Diffusion  itself,  however,  is  a  purely 
molecular  process ;  that  is  to  say,  it  involves 
the  motion  not  of  masses  of  liquid,  but  of  tnole- 
citles. 

Diffusion  of  Gases.  If  two  flasks  be  filled, 
one  with  hydrogen,  the  other  with  chlorine,  and 
connected  by  a  long  tube  fitted  into  their  necks  by 
means  of  coi'ks,  then,  in  whatever  position  the 
apparatus  be  placed,  it  will  be  found  that  the 
gases  mutiuilly  interpenetrate.  The  color  ot 
chlorine  will  in  this  case  enable  us  to  follow  by 
the  eye  the  course  of  the  diffusion.  When  the 
mixture  has  attained  its  permanent  state,  each 
of  the  gases  is  found  to  be  uniformly  diffused 
through  the  whole  containing  space,  precisely 
as  it  would  have  been  had  the  other  not  been 
present.  In  fact,  the  presence  of  a  second  gas 
seems  merely  to  affect  the  time  which  the  first 
takes  to  distribute  itself  evenly  throughout  the 
vessel,  but  in  no  other  way  to  influence  the  final 
result.  Dalton  long  ago  suggested  the  analogy 
of  the  passage  of  water  among  stones  in  the 
bed  of  a  river. 

The  molecules  of  cases  are  capable  of  passing 
through  solid  partitions,  which  would  prevent 
the  motion  of  masses.  The  phenomena  of  dif- 
fusion can  therefore  be  readily  investigated  by 
measuring  tlie  amounts  of  various  gases  passing 
in  a  given  interval  of  time  through  a  thin  layer 
of  bladder  or  other  membrane,  or  through  a  thin 
disk  of  plaster  of  Paris,  graphite,  or  biscuit-ware. 
The  velocity  of  diffusion  is  thus  found  to  be  in- 


versely 23i't)portional  to  the  density  of  the  gas 
experimented  upon.  That  lighter  gases  diffuse 
more  rapidly  than  heavier  ones  may  be  demon- 
strated as  follows:  A  glass  tube,  say  one  inch 
in  diameter,  and  two  or  three  feet  long,  is  closed 
at  one  end  with  a  diaphr;igm  of  plaster  of  Paris 
and  filled  with  hydrogen.  Its  open  end  is 
immersed  in  w.ater,  care  being  taken  not  to  wet 
the  diapliragm.  Two  processes  of  diffusion  will 
then  take  place  simultaneouslj-:  the  hydi'ogen 
will  diffuse  out  of  the  tube  into  the  atmosphere, 
while  the  constituent  gases  of  the  air  will  pass 
through  the  diaphragm  inward.  But  as  hydro- 
gen is  much  lighter  than  the  gases  of  the  air,  the 
velocity  with  which  it  escapes  is  greater  than 
that  with  which  the  others  enter,  this  being 
shown  by  a  rise  of  water  in  the  tube,  whose 
part  occupied  by  gas  w'ill  continue  to  decrease 
until  all  the  hydrogen  has  difl'used  out.  See,  also. 
Effusion. 

Diffusion  of  Sukstances  in  Solution.  Ac- 
cording to  modern  chemical  theory,  solid  sub- 
stances in  solution  exhibit  the  same  pheni)mena 
as  substances  in  the  gaseous  state.  Within  a 
given  volume  of  solution,  a  substance  exercises, 
for  instance,  precisely  the  same  pressure  ( osmotic 
pressure)  that  it  would  exercise  if  vaporized  and 
confined  within  a  vessel  whose  volume  is  equal 
to  the  volume  of  the  solution.  This  explains  the 
perfect  analogy  existing  between  the  phenomena 
of  diffusion  of  gases  and  the  phenomena  of  dif- 
fusion of  substances  in  solution. 

Diffusion  in  solution  was  discovered  in  1815 
by  Parrot,  and  was  later  (about  1850)  made 
the  subject  of  a  thorough  investigation  by 
Thomas  Graluim.  Shortly  aftenvards  Fick  suc- 
ceeded in  proving,  both  theoretically  and  experi- 
mentally, that  the  diffusion  of  dissolved  sub- 
stances follows  precisely  the  same  law  as  the  dif- 
fusion of  heat  (Fourier's  law).  Accordingly,  the 
amount  of  substance  traversing  a  small  distance 
within  the  solvent  is  proportional  to  the  area 
of  the  cross-section  through  which  the  difl'usion 
takes  place,  and  to  the  difference  in  concentra- 
tion at  the  two  ends  of  the  small  distance  tra- 
versed. The  rate  of  diffusion  in  a  given  solvent 
depends,  of  course,  also  upon  the  nature  of  the 
diffusing  substances,  and  upon  the  temjieratiire: 
at  higher  temperatures,  the  rate  of  diffusion  is 
considerably  greater  than  at  lower  ones.  In 
more  recent  years  Nernst  deduced  these  laws 
from  the  theory  of  osmotic  pressure.  The  fact 
that  sugar,  for  instance,  diffuses  in  solution 
much  more  rapidly  than  a  gas  whose  pressure  in 
different  parts  of  a  vessel  has  become  unequal, 
is  explained  by  the  fact  that  friction  in  liquids 
is  much  greater  than  friction  in  gases.  The 
laws  of  osmotic  pressure  permit  of  calculat- 
ing the  exact  amount  of  resistance  offered  by 
the  friction  of  the  solvent  to  the  diffusion  of  tlio 
dissolved  substance,  if  the  rate  of  diffusion  has 
been  determined  experimentally.  The  resistance 
is  found  to  be  enormously  great.  Thus,  in  the 
case  of  su.sar  difi'using  in  aqueous  solution,  the 
force  required  to  move  342  grams  at  the  rate  of 
one  centimeter  a  second,  at  the  tem))erature  of 
18°  Centitrrade,  is  equal  to  the  weight  of  4.700.- 
000,000  kilograms. 

The  components- of  substances  which  exist  in 
solutions  in  a  state  of  chemical  dissociation 
may  be  separated  by  diffusion,  for  each  of  those 
compounds  has  its  own  characteristic  rate  of  dif- 
fusion.    In  this  manner,   for  instance,   at  least 
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a  partial  separation  of  the  sulphates  making  up 
ordinary  alum  ma}'  be  ell'ected,  the  rates  of  dif- 
fusion of  the  sulphates  being  quite  difierent. 
This  does  not  apply,  however,  to  eleetrolj'tic 
dissociation.  (See  Dissociation.)  True,  the  ions 
of  electrolytes  possess,  of  themselves,  different 
capacities  for  diffusion;  thus,  in  a  solution  of 
hydrochloric  acid,  the  electro-positive  hydrogen 
ions  could  diffuse  much  more  rapidly  than  the  • 
electro-negative  chlorine  ions.  But  their  separa- 
tion by  diffusion  would  cause  one  part  of  the 
solution  to  become  charged  with  positive,  the 
other  with  negative,  electricity.  In  this  manner 
an  electro-static  attraction  would  be  established 
between  the  two  parts  of  the  solution,  by  the 
force  of  which  the  different  ions  would  again 
become  mixed.  In  processes  of  electrolysis,  how- 
ever, the  electi'o-static  attraction  just  mentioned 
is  counteracted,  and  then  the  products  of  electro- 
lytic dissociation  of  acids,  bases,  and  salts  can 
actually  be  separated.  See  Osmosis;  Solution; 
Colloids. 

Diffusion  of  Solids.  The  diffusion  of  solid 
substances  through  one  another  is  shown  by  a 
number  of  phenomena.  Not  to  speak  of  the  even 
distribution  of  hydrogen  gas  through  a  mass  of 
platinum  or  palladium,  the  surface  of  which  has 
been  exposed  to  the  gas — solid  carbon  is  known 
to  be  capable  of  passing  through  porcelain  and 
to  distribute  itself  evenly  in  a  mass  of  iron. 
Further,  solid  barium  sulphate  and  solid  sodium 
carbonate  have  been  shown  to  react  with  each 
other  chemically — a  process  which  could  hardly 
take  place  imless  the  molecules  of  the  two  sub- 
stances became  intimately  intermixed  by  dif- 
fusion. Finally,  experiments  have  been  carried 
out  on  the  diffusion  of  gold  into  lead  at  ordinary 
temperatures.  At  18°  C,  gold  has  been  found 
to  dift'use  upward,  and.  after  a  lapse  of  four 
years,  traces  of  gold  could  be  foimd  at  a  distance 
of  7  millimeters  from  the  surface  of  contact. 

DIGAMTHiA  (Lat..  Gk.  diyafifut.  irom  di-,di-, 
double  -f  ydfjLfM.  gamma).  The  name  given  by 
grammarians  not  earlier  than  the  first  century 
A.D.  to  Vau,  anciently  the  sixth  letter  of  the 
Greek  alphabet.  The  name  is  due  to  the  form, 
double  gamma,  f.  In  the  Ionic  alphabet  it  was 
lost  by  the  seventh  century  B.C.,  save  as  the  nu- 
meral 6;  the  Chalcidian  alphabet,  however,  re- 
tained it,  and  transmitted  it,  through  Cumse,  to 
the  Latins,  with  whom  it  lost  its  original  soxmd 
(approximately  our  w),  and  became  F.  Even 
where  it  had  ceased  to  be  written,  as  in  the  Ho- 
meric poems,  its  influence  can  be  detected,  and 
often  the  cognate  words  in  other  languages  than 
Greek  show  it,  e.g.  vinum  =   roTvos,  wine. 

DIGBY.  A  port  of  entry  and  popular  summer 
resort,  capital  of  Di^by  Coimtv,  Xova  Scotia,  on 
the  Bay  of  Fundy  (Map:  Xova  Scotia.  D  5).  It 
has  lumber  and  ship-building  industries,  a  long 
pier,  good  bathing,  boating,  and  fishing  facili- 
ties, and  a  special  reputation  for  a  variety  of 
small  herrings  or  pilchards.  knoA\'n  as  'Digby 
chickens,'  which  are  cured  for  export,  and  have 
a  high  flavor.  The  United  States  is  represented 
bv  a  consular  agent.  Population,  in  1801,  1381; 
in  1001.  1150. 

DIGBY,  Geokge,  second  Earl  of  Bristol  (1612- 
77).  An  English  legislator.  He  was  born  in 
Madrid,  was  a  member  of  the  Long  Parliament, 
and  was  one  of  the  foremost  opponents  of  Straf- 


ford. He  was  extremely  vacillating  by  nature, 
and,  after  figuring  as  a  champion  of  privilege, 
espoused  the  royal  cause.  In  the  Civil  War  he  was 
for  a  time  lieutenant-general  of  the  royal  army. 
During  the  Commonwealth  he  lived  in  France, 
where  he  rose  to  the  rank  of  lieutenant-general, 
but  was  subsequently  dismissed  because  of  a 
political  intrigue.  After  his  return  to  England 
he  was  the  accuser  of  Lord  Clarendon,  upon 
whom  he  endeavored  to  fasten  a  charge  of  high 
treason.  He  wrote  the  comedy  Elvira:  or,  The 
Worst  Xot  Always  True. 

DIGBY,  Sir  Ivenelm  (1G03-65).  An  English 
author  and  naval  commander.  He  was  born 
three  years  before  the  execution  of  his  father. 
Sir  Everard  Digby,  noted  as  one  of  the  gun- 
powder plot  conspirators.  At  the  age  of  fifteen 
he  was  entered  at  Gloucester  Hall,  Oxford. 
Leaving  the  imiversity  in  1020,  without  a  degree, 
he  traveled  abroad.  Returning,  he  was  knighted. 
In  1625  he  married  the  celeorated  Venetia  Stan- 
ley. In  1628  he  equipped  two  ships  at  his  ovm. 
expense,  and  sailed  on  a  privateering  expedition 
against  the  French  and  ^'enetians  in  the  iledi- 
terranean.  He  won  a  victory  in  the  harbor  of 
iskanderun.  In  1632,  on  the  death  of  Dr.  Allen, 
of  Gloucester  Hall,  Digby  inherited  his  collection 
of  books  and  manuscripts,  which  he  presented  to 
the  Bodleian  Library.  In  the  troubles  between 
King  Charles  and  Parliament,  Digby  took  the 
Royalist  side,  and  was  imprisoned  in  Winchester 
House,  but  in  1643  was  allowed  to  retire  to 
France.  After  Charles  I.  had  fallen,  Digby  re- 
turned to  England,  but  Parliament  forbade  him 
the  kingdom,  under  penalty  of  death.  Retiring 
to  the  Continent,  he  traveled  in  France  and 
Italy;  but  in  1655  he  was  again  in  England,  and 
was  in  frequent  attendance  at  the  Court  of  the 
Protector.  He  went  again  to  France,  and  busied 
himself  with  the  preparation  of  philosophical 
papers.  He  returned  to  England  in  1661,  and 
died  there.  His  works  are  numerous,  and  on  a 
great  variety  of  subjects,  comprising:  A  Con- 
ference with  a  Lady  About  Choice  of  Religion 
(Paris,  1638)  ;  Observations  on  Spenser's  Fairy 
Queen  (London.  16-14)  ;  A  Treatise  on  the  Soul, 
Proving  Its  Immortality  (Paris,  1644)  ;  Of  the 
Cure  of  Wounds  by  the  Ponder  of  Sympathy 
(London,  1658)  ;  and  Discourse  on  Vegetation 
(London,  1661),  etc.  The  Private  Memoirs  of 
Sir  K.  Digby,  etc..  Written  by  Himself,  were  pub- 
lished in  London  in  1827.  Consult:  "Journal  of 
the  Scanderoon  Voyage,"  in  Camden  Society  Pub- 
lications (London,  1868)  ;  and  Poems,  ed.  War- 
ner (London,  1877). 

DIGBY,  IvENELM  Henby  (1800-80).  An  Eng- 
lish writer.  He  was  born  in  Ireland,  graduated 
at  Cambridge  in  1819,  and  soon  afterwards  be- 
came a  convert  to  the  Roman  Catholic  Church. 
He  published  many  works,  chiefly  on  mediteval 
theology,  or  reflecting  the  spirit  of  the  Middle 
Ages.  The  list  includes:  Mores  Catholici :  or. 
Ages  of  Faith  (11  vols.,  1831-40)  ;  Compitum:  or. 
The  Meeting  of  the  Waj/s  at  the  Catholic  Church 
(7  vols.,  1848-54)  ;  The  Broad  Stone  of  Honor: 
or.  Rules  for  the  Gentlemen  of  England  (1822)  : 
and  Evenings  on  the  Thames  (2  vols.,  1860). 

DIG'-DIG'  or  DIK'-DIK'  (Arabic).  See 
Gazelle. 

DIGEST.  A  topical  arrangement  or  compila- 
tion of  legal  rules,  judicial  decisions,  or  statutes. 
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in  condensed  form;  particularly,  the  authorita- 
tive compilation  of  the  civil  law,  otherwise 
known  as  the  Pandects,  made  under  the  author- 
ity of  Justinian  ( 530-633 ) .  See  Civil  Law  ; 
Code;  Paxdects. 

In  English  and  American  law  the  term  is  ap- 
plied to  a  great  number  and  variety  of  legal 
works  of  reference,  ranging  from  such  encyclo- 
paedic collections  of  special  treatises  as  Bacon's 
and  Viner's  Abridgments  and  Coma's  Digest, 
to  the  alphabetical  arrangements  of  statutes  and 
of  case  law  which  have  monopolized  the  title  in 
recent  years.  The  former  kind  of  digest  was  a 
favorite  form  of  legal  authorship  in  the  earlier 
period  of  the  common  law,  and  several  of  these 
compilations — as  those  of  Statham  (about 
1470),  Fitzherbert  (1516),  Brooke  (1568),  and 
Rolle  (1668) — long  maintained  a  high  position 
as  legal  authorities.  The  earliest  of  these  are 
still  useful  as  containing  references  to  cases  as 
yet  buried  in  the  Year-Books  and  other  early 
reports.  As  authorities,  however,  they  have  all 
been  superseded  in  the  estimation  of  lawyers  by 
more   systematic   treatises. 

The  modern  digest  of  case  law  is  in  effect  an 
elaborate  index  to  the  enormous  collections  of 
judicial  decisions  in  which  the  common  law  of 
Great  Britain  and  of  the  United  States  lies 
imbedded.  The  most  authoritative  of  the  Eng- 
lish digests  are  those  of  Fisher  and  Chitty.  Each 
American  State  has  one  or  more  of  such  compila- 
tions, of  which  Abbott's  Encyclopoedic  Digest  of 
New  York  decisions  is  perhaps  the  most  exten- 
sive and  complete.  There  are  also  digests  of 
the  Federal  reports,  of  the  United  States  statutes, 
and  a  comprehensive  compilation  of  all  the 
Federal  and  State  reports,  known  as  the  Century 
Digest.  The  plan  of  all  these  digests  of  case  law 
is  substantially  the  same,  consisting  of  an  alpha- 
betical arrangement  of  legal  titles,  under  which 
are  given  brief  statements  of  the  rule  or  doctrine 
enunciated  in  each  decision,  together  with  the 
title  and  location  of  the  case  in  which  the  deci- 
sion was  rendered.  (See  Abridgment;  Report.) 
Consult:  ^Vambaugh,  The  Study  of  Cases  (2d  ed.. 
Boston,  1894)  ;  Lindlcy,  "The  History  of  Law 
Reports,"  Law  Quarterly  Review  (London,  1885). 

DIGESTER.  A  name  originally  applied  to  a 
strong  boiler,  with  a  closely  fitting  cover,  in 
which  bones  or  other  animal  substances,  placed 
in  water,  could  be  raised  to  a  temperature  above 
the  boiling  point,  or  212°  F.  The  word  is  now- 
given  a  wider  meaning;  the  material  may  be 
placed  in  some  liquid  other  than  water,  and 
chemical  action  instead  of  heat  may  be  used  to 
effect  the  disintegrating  process.  The  digester, 
in  its  simplest  form,  was  invented  in  1681  by 
Denis  Papin  (q.v.),  a  French  scientist.  It  is 
made  of  iron  or  other  metal,  and  has  an  air-tight 
cover,  provided  with  a  safety-valve,  from  which 
steam  may  be  allowed  to  escape  when  the  pres- 
sure becomes  too  great.  The  increased  pressure 
to  which  the  contents  of  the  boiler  are  exposed 
raises  them  to  a  much  higher  temperature  than 
could  be  secured  in  an  open  vessel,  reaching  at 
times  400°  F.  At  such  a  temperature  bones  will 
dissolve.  In  its  modern  form,  the  Papin  digester 
is  put  to  much  wider  uses  than  the  mere  prep- 
aration of  soup  and  extraction  of  gelatin  from 
bones,  for  Avhich  it  was  originallv  intended.  One 
application  of  the  invention  is  the  lard  or  grease 
tank,  which   is   an  essential   feature  of  a   large 


modern  slaughter-house.  Into  such  tanks  the 
carcasses  of  animals  too  poor  for  the  regular 
market  and  the  entrails  and  grease-yielding  otlal 
of  other  animals  are  thrown.  Steam  is  applied, 
which  resolves  the  contents  of  the  tank  into  fat; 
water,  which  contains  much  soluble  matter  iu 
solution;  and  mud,  containing  earthy  and  solid 
particles,  the  contents  arranging  themselves  iu 
layers,  from  top  to  bottom,  in  the  order  named, 
according  to  their  specific  gravitj'.  The  tank  is 
usually  a  vertical  cylinder,  with  a  perforated 
false  bottom,  which  holds  the  charge  and  at  the 
same  time  allows  the  water  of  condensation  to 
percolate  into  the  lower  chamber.  There  is  a 
discharge  hole  at  the  bottom  for  removing  the 
residuum,  and  a  number  of  try-cocks  are  ar- 
ranged along  the  sides,  by  means  of  which  the 
level  of  the  fats  and  water  may  be  ascertained. 
There  may  be  two  discharge  cocks;  through  the 
higher  one  the  floating  fat  may  be  decanted  and 
through  the  lower  one  the  water  may  be  dra\ATi 
off,  as  the  contents  and  state  of  the  process 
require.  In  some  forms  of  digesters,  like  those 
for  treating  garbage,  the  water  and  grease  may 
be  drawn  off  together,  and  separated  afterwards. 
The  solid  matter,  called  tankage,  may  be  pressed 
or  dried,  or  both,  and  is  oftentimes  utilized  for 
various  purposes. 

A  familiar  example  of  a  chemical  digester  is 
the  apparatus  for  extracting  tannin  from  nut- 
galls  by  means  of  ether.  The  nut-galls  arc 
placed  in  a  vessel  saturated  with  ether;  the 
volatile  extract  falls  into  a  closed  vessel  placed 
below  and  connected  by  means  of  a  pipe  with  the 
top  of  the  other  vessel,  to  prevent  the  escape  of 
the  ether. 

DIGESTION  IX  Animals.     See  Food. 

DIGESTION  (Lat.  digest io,  from  diyerere,  to 
digest)  IN  Plants.  The  process  by  which  foods 
are  rendered  fit  for  absorption,  conduction,  or 
assimilation  (qq.v. ).  Foods  are  sometimes  in- 
soluble in  water,  or,  Avhen  soluble,  need  to  be 
altered  to  make  them  more  readily  diffusible  or 
usable.  Since  no  substances  can  be  absorbed 
except  in  solution  in  water,  and  since  protoplasm 
and  cell-Avalls  offer  resistance  to  the  movement 
of  foods  having  large  molecules,  digestion  is 
necessary. 

There  are  no  special  digestive  organs  in 
plants  corresponding  to  the  alimentary  tract 
of  animals,  and  comparison  of  leaves  to  the 
stomach  is  entirely  misleading.  Digestion  may 
occur  outside  the  plant  body  to  make  foods 
soluble  and  prepare  them  for  absorption.  Or  it 
may  occur  in  the  interior  of  any  cell  of  any 
organ,  though  it  is  naturally  most  active  in 
those  cells  which  contain  the  largest  quantities 
of  foods  that  are  to  be  rendered  available  for 
growth  and  repair.  In  both  cases  digestion  is 
accomplished  by  the  protoplasm.  Doubtless  the 
protoplasm  may  act  directly,  but  in  most  cases 
it  digests  foods  by  secreting  enzymes  (q.v.)  to 
do  the  work.  Enzymes  may  be  produced  in  all 
the  cells  of  an  organ,  e.  g.  in  leaves,  tubers,  the 
mycelium  of  a  fungus;  or  in  certain  cells,  free 
of  reserve  food,  e.  g.  nasturtium  and  other  Cru- 
ciferrc;  or  in  definite  groups  of  cells  constitut- 
ing a  gland  (q.v.).  e.  g.  garden  nasturtium;  or 
in  a  glandular  epidermis,  e.  g.  on  the  embryo 
of  grasses;  or  in  superficial  glands,  o.  g.  saxi- 
frage and  insectivorous  plants.  (See  Secre- 
tion.) 
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Each  piomiueut  food  is  acted  upon  by  a  par- 
ticular enzyme  adapted  to  transform  it.  The 
following  table  shows  the  principal  sorts  of  plant- 
foods,  the  enzymes  by  which  they  are  digested, 
and  the  most  important  products  formed. 

I.  Cabbohydkates 

Enzyme  Product 

I  maltose 
i  dextrin 

.  inula.se levuloise 

.  cytase a  variety  of  sugar 

i  iirlucose 
Saccharose  invertase J  fructose 

Maltose  gluca.-se glucose 

Pectins pectase pectic  acid 
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Food 
Starch diastase 

Inulin 

Cellulose 


Albumins  ) 
Globulins! 


(  peptones  and 
(  Anally  amides 


II.     Photeids 
tryjisiu 

III.     Otheu  Foods 
Glycerides  (fats) lipase j  f^f^i^ 

„,         . -,                                          1  •  1  glucose  and  va- 

Glucosides emuls.n {  Sous  substances 

Some  of  the  more  prominent  examples  of  di- 
gestion may  be  mentioned.  \Yhen  a  fungus  lives 
upon  or  in  a  dead  or  living  body,  it  secretes 
enz^Tues  which  digest  such  of  the  substances  it 
comes  in  contact  with  as  it  can  attack ;  these 
may  then  be  absorbed  and  used  for  its  nourish- 
ment. During  the  day  the  leaves  of  green  plants 
form  carbohydrates  faster  than  they  can  be  car- 
ried away,  and  a  portion  is  stored  temporarily 
in  the  chloroplasts  (q.v. )  as  starch-granules. 
Later,  and  especially  during  the  night,  when  no 
food  is  formed,  these  starch-grains  are  digested 
and  transferred  to  places  of  use  or  permanent 
storage.  Toward  spring  potatoes  lose  their 
mealiness  w'hen  cooked,  and  become  gummy  and 
sweetish  on  account  of  the  digestion  of  starch 
into  sugar  by  diastase.  When  the  shoot  starts 
to  grow  the  process  is  hastened.  In  the  germina- 
tion of  spores  and  seeds,  the  stored  foods,  usually 
starch,  oils,  and  proteids,  are  digested  by  appro- 
priate enzymes,  and  the  materials  thus  made 
available  for  the  growing  parts. 

DIGESTION,  CoiiPAKATiA'E  Physiology  of. 
See  Alimextary  System,  Evolittion  of. 

DIGESTION,  Organs  ais-d  Process  of,  in 
Max.  The  process  of  digestion  is  one  of  the  chief 
of  those  organic  functions  directly  concerned  in 
maintaining  the  life  of  the  individual,  inasmuch 
as  it  is  that  through  which  the  animal  is  enabled 
to  receive  aliment,  and  to  prepare  it  to  be  appro- 
priated by  the  various  organs  of  the  body.  The 
general  expression,  'function  of  digestion,'  in- 
cludes several  minor  or  subordinate  processes. 
According  to  INIilne  Edwards,  the  acts  of  the  di- 
gestive function  may  be  classed  as  follows :  ( 1 ) 
The  prehension  of  the  food ;  ( 2 )  its  mastication ; 
(3)  its  insalivation;  (4)  its  deglutition;  (5) 
its  chymification  or  stomachal  digestion;  (6)  its 
chylification  or  intestinal  digestion;  (7)  defeca- 
tion; and  (8)  the  absorption  of  the  chyle.  Be- 
fore examining  these  acts  in  succession,  and  the 
mechanism  by  which  each  is  effected,  we  must 
have  clear  conceptions  regarding  the  classifica- 
tion of  food,  the  quantity  of  food,  and  other 
allied  subjects,  which  are  discussed  in  the  article 
Foon;  and  we  must  likewise  have  some  knowl- 
edge of  the  causes  of  those  sensations  which  we 
call  huiifjer  and  thirst,  which  are,  or  ought  to  be. 
our  natural  guides  rewarding  the  periods  for 
taking  food  and  the  quantity  to  be  taken.  The 
immediate  cause  of  ordinary  hunger  cannot  be 


exph»ined;  but  that  it  is  due  to  some  peculiar 
condition  of  the  gastric  mucous  membrane 
seems  probable  from  the  fact  that  the  sensation 
continues  after  division  of  the  pneumogastric 
nerves,  from  which  the  stomach  mainly  derives 
its  nervous  fibres,  if  we  correctlj-  interpret  the 
feelings  of  the  animals  on  which  the  experiments 
were  made.  In  extreme  hunger,  the  sufierer  com- 
plains of  a  sense  of  sinking,  which  is  referred  to 
the  region  of  the  stomach,  while  general  faint- 
ness  and  sometimes  considerable  pain  ai'e 
present.  Hunger,  or  the  want  of  food  which 
occasions  it,  may  be  diminished  by  rest,  sleep, 
or  any  cause  that  retards  the  general  change 
which  is  perpetually  going  on  in  all  the  tissues 
of  the  body.  Tobacco  and  alcohol  tend  to  limit 
the  disintegration  of  the  tissues,  and  thus  to 
keep  of}'  or  diminish  hunger.  When  the  sensa- 
tions of  extreme  hunger  aie  not  relieved  by 
food,  the  body  begins  to  feed  upon  its  own  tis- 
sues, and  the  symptoms  of  starvation  (q.v.) 
begin  to  manifest  themselves.  The  period  at 
wliich  death  occurs  from  abstinence  varies 
greatly  in  different  animals — young  animals 
always  dying  sooner  than  older  ones.  In  man, 
total  privation  of  food  usually  causes  death  in 
about  a  week ;  but  if  a  little  drink  be  allowed,  • 
life  is  considerably  prolonged.  Thirst  is  depen- 
dent upon  a  peculiar  condition  (probably  imdue 
dryness)  of  the  mucous  membrane  of  the  upper 
part  of  the  digestive  tube.  The  thirst  in  febrile 
afTections  is,  however,  probably  due  to  the  morbid 
state  of  the  blood. 

We  now  proceed  to  the  consideration  of  the 
different  acts  of  which  the  digestive  function  is 
made  up. 

( 1 )  In  the  act  of  prehension,  man  and  the  other 
vertebrates  employ  the  hands  or  anterior  ex- 
tremities and  mouth,  the  lips  and  anterior  teeth, 
and,  to  a  certain  extent,  the  tongaie.  The  prehen- 
sion of  fluids  is  effected  in  two  ways ;  sometimes 
the  liquid  is  poured  into  the  mouth,  and  is 
allowed  to  fall  dovax  the  throat;  in  other  cases, 
the  tongue  is  used  after  the  fashion  of  a  piston, 
being  drawn  within  the  mouth  so  as  to  exhaust 
the  anterior  part  of  that  cavity,  and  fluids  are 
thus  forced  to  enter  by  atmospheric  pressure. 

(2)  Mastication  is  effected  in  the  cavity  of  the 
mouth  by  means  of  the  teeth  (q.v.),  or,  in  their 
absence  in  some  animals,  by  hardened  surfaces 
that  perform  tlieir  functions.  The  upper  jaw  is 
immovable ;  but  the  lower  jaw,  with  its  teeth, 
is  capable  of  moving  in  all  directions  by  means 
of  powerful  muscles.  It  is  by  the  varied  move- 
ments of  the  lower  teeth  against  the  upper, 
through  the  action  of  these  muscles,  that  the  food 
is  broken  down  or  masticated.  This  operation  is 
very  important,  since  the  more  the  food  is  broken 
down  the  more  easily  will  it  mix  with  the  saliva 
and  other  fluids  which  participate  in  the  diges- 
tive process. 

(3)  Insalivation  is  effected  by  the  admixture 
of  the  secretions  of  the  three  pairs  of  salivary 
glands  (the  parotids,  the  submaxillaries,  and  the 
sublinguals)  and  of  the  buccal  mucus  with  the 
triturated  food.  (See  Gland.)  The  common 
saliva  is  a  colorless,  turbid,  viscid,  inodorous,  and 
tasteless  fluid,  which,  after  standing  for  some 
time,  deposits  a  layer  or  pavement  epithelium 
(see  Epitiielifm)  and  nnicus  corpuscles.  In  the 
normal  state,  its  reaction  is  alkaline,  but  the 
degree  of  alkalinity  varies,  and  is  greatest  during 
and  after  meals.     Saliva  does  not  contain  more 
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than  five  or  six  parts  of  solid  constituents  to  995 
or  994  parts  of  water,  the  most  important  in- 
•iredient  being  an  organic  matter  termed  ptyciUn. 
and  sulphocyanide  of  potassium,  neither  of  which 
substances  occurs  in  any  other  solid  or  fluid  of 
the  body.  Tlie  daily  quantity  of  saliva  secreted 
by  an  adult  man  is  estimated  at  about  48  ounces, 
but  the  activity  of  the  salivary  glands  is  depen- 
dent upon  various  influences  and  conditions. 
Thus,  movement  of  the  lower  jaw,  as  in  masticat- 
ing, speaking,  or  singing,  increases  the  secretion; 
as  also  do  acrid  and  aromatic  substances,  and 
dry,  hard  food;  while  the  use  of  moist  and  soft 
food  is  accompanied  by  a  scanty  secretion.  The 
uses  of  saliva  in  reference  to  digestion  are  partly 
mechanical  and  partly  chemical.  The  moistening 
of  the  dry  food  by  the  saliva  serves  the  double 
purpose  of  adapting  it  for  deglutition  and  of 
separating  the  particles,  and  tluis  allowing  them 
to  be  more  freely  acted  on  by  the  other  digestive 
fluids;  moreover,  from  its  viscidity,  it  lubricates 
the  bolus  of  food,  and  thus  facilitates  degluti- 
tion ;  and  it  is  probably  also  subsei'vient  to  the 
sense  of  taste.  The  great  chemical  use  of  the 
saliva  is  to  convert  the  amylaceous  (or  starchy) 
portion  of  the  food  into  glucose  or  grape-sugar, 
and  thus  to  promote  its  absorption. 

(4)  Deglutition  is  the  act  by  which  the  food  is 
transferred  from  the  mouth  to  the  stomach.  The 
pharynx,  or  cavity  into  which  the  mouth  leads, 
takes  so  slight  a  part  in  the  digestive  process, 
that  we  need  scarcely  allude  to  any  anatomical 
details  connected  with  it.  It  is  sufficient  to 
observe  that  between  it  and  the  mouth  is  the 
pendulous  or  soft  palate,  which  is  a  movable 
muscular  partition  that  separates  the  two  cavi- 
ties during  mastication.  As  soon,  however,  as 
the  latter  act  is  accomplished,  and  the  bolus  is 
pressed  backward  by  the  tongue,  the  soft  palate 
is  drawn  upward  and  backward,  so  as  to  permit 
the  passage  of  the  food  into  the  pharynx.  The 
bolus  or  pellet  of  food  having  arrived  near  the 
oesophagus  or  gullet  ( which  is  continuous  in- 
teriorly and  posteriorly  with  the  pharynx),  is 
driven  into  it  by  the  action  of  certain  muscles, 
which  almost  surround  the  pharynx,  and  are 
termed  its  constrictor  muscles.  All  voluntary 
action  ceases  as  soon  as  the  food  is  pressed  back- 
ward by  the  tongue  into  the  pharrax.  It  is 
impossible  to  recall  the  pellet,  and  it  is  neces- 
sarily carried  on  (without  even  our  cognizance) 
into  the  stomach.  On  receiving  the  food  forced 
into  its  upper  extremity  by  the  action  of  the 
constrictor  muscles  of  the  pharynx,  the  oesopha- 
gus is  dilated  (for  it  usually  lies  in  a  collapsed 
state,  with  its  walls  in  contact,  or  nearly  so)  ; 
this  contact  of  the  pellet  with  its  mucous  mem- 
brane causes  its  muscular  walls  to  contract,  and 
the  food  is  thus  driven,  by  a  series  of  these  con- 
tractions, into  the  stomach.  The  act  of  degluti- 
tion is  now  completed.  , 

(5)  Stomachal  digestion  or  chymification  is  the 
next  process  to  be  considered.  The  whole  of  the 
alimentary  canal  (Fig.  1)  below  the  diaphragm 
(q.v. ),  or  great  muscular  partition  which  sepa- 
rates the  cavity  of  the  chest  from  that  of  the 
abdomen  or  belly,  possesses  the  following  charac- 
teristics, in  relation  to  structure:  The  stom- 
ach, the  small  intestine,  and  the  large  intes- 
tine are  all  lined  by  mucous  membrane,  have  a 
muscular  coat,  consisting  of  two  sets  of  distinct 
fibres — namely,  circvilar  fibres  which  surround 
the  tube  or  viscus  after  the  manner  of  a  series 
Vol.  VI.— G. 
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of  rings,  and  longitudinal  fibres  running  in  the 
same  direction  as  the  intestine  itself — and  are 
invested  with  a  serous  membrane,  the  peritoneum 
( see  Serous  ^Iembranes  ) ,  which  at  the  same 
time  retains  the  viscera  in  their  proper  position, 
and  permits  their  necessary  movements. 

The  human  stom- 
ach is  an  elongated 
curved  pouch,  hnng 
almost  immediately 
b  el  o  w  the  d  i  a  - 
phragm,  and  having 


the   form   of 
pipe.        It 


bag- 
very 


dilatable  and  con- 
tractile, and  its 
function  is  to  retain 
the  food  until  it  is 
duly  acted  upon  and 
dissolved  by  the  gas- 
tric juice,  which  is 
secreted  by  glands 
lying  in  its  inner 
or  mucous  coat,  and 
then  to  transmit  it, 
in  a  semi-fluid  or 
pulpy  state,  into 
the  duodenum.  Its 
average  capacity  is 
about  five  pints.  The 
parts  of  it  which 
have  received  special 
names  are  the  great- 
er curvature  ( Fig. 
I)  ft,  the  lesser  cur- 
vature, upon  its  up- 
per border,  and  the 
cardiac,  c,  and  py- 
loric, d,  extremities. 
The  mucous  mem- 
bi'ane,  or  lining  coat 
of  the  stomach,  is 
thick  and  soft,  and 
lies  in  irregular 
folds,  in  consequence 

of  the  contraction  of  the  muscular  coat,  unless 
when  the  organ  is  distended  with  food.  On 
opening  the  stomach,  and  stretching  it  so 
as  to  remove  the  appearance  of  folds,  we 
perceive  even  with  the  naked  eye,  but  better 
with  a  lens,  numerous  irregular  pits  or  de- 
pressions, irregular  in  shape,  and  averaging 
about  1 -200th  of  an  inch  in  diameter.  To  see 
them  properly,  the  mucus  with  which  they  are 
filled  must  be  washed  out  (Fig.  2,  A).  These 
pits  are  so  shallow  as  not  to  dip  into  the  mucous 
membrane  to  a  greater  extent  than  one-sixth  or 
one-eighth  of  the  thickness.  The  rest  of  the 
thickness  is  chiefly  made  up  of  minute  tubes, 
running  parallel  to  one  another,  and  vertically 
to  the  surface  of  the  stomach  ( Fig.  2,  B ) .  These 
are  the  gastric  tubes  or  glands  which  secrete  the 
gastric  juice  from  the  blood  in  the  capillaries 
which  abound  in  the  mucous  membrane.  They 
pass  in  twos,  threes,  or  fours  from  the  bottom  of 
each  pit,  and  usually  subdivide  into  several 
tubes,  which,  after  running  a  more  or  less  tortu- 
ous course,  terminate  in  blind  or  closed  extremi- 
ties. These  tubes  are  filled  with  epithelial  cells, 
whose  contents  are  composed  of  granules,  with 
which  oil-globules  are  often  mixed,  and  each  tube 
is  invested  with  capillaries,  which  usually  run 
in  the  direction  of  its  long  axis.     In  the  pyloric 


Fig.  1.    HUMAN  ALIME!«TART 
CAXAL. 

a,  oesophagug;  ft,  stomach;  c, 
cardiac  oriticrt ;  d,  pylorus;  e, 
small  intestine;  f,  biliary  duct;  g, 
pancreatic  duct;  b,  ascending 
colon;  j,  transverse  colon;  j,  de- 
scending colou;  i,  rectum. 
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or  duodenal  end  of  the  stomaoh,  these  tubes  (at 
least  in  the  dog  and  several  other  animals  whose 
stomachs  have  been  carefully  examined  in  a  per- 
fectly fresli  state)  are  considerably  wider  than 
those  which  we  have  described,  and  differ  from 
them   also   in   other   respects;    and   hence   some 


9^*    *  ^^^^ 
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Fig.  2. 
A,  inner  surface  of  the  stomach,  showing  the  cells  after 
the  uiucus  has  been  washed  out,  magnified  25  diameters. 
B,  stomach-tube  from  the  middle  of  the  human  stomach, 
magnified  about  150  diameters;  a,  wall  of  the  tube,  lined 
with  large  oval  nucleated  cells;  b,  the  same  cells  isolated; 
c,  nucleated  cells  of  columnar  epithelium,  occupying  the 
upper  parts  of  the  tubes;    d,  blind  extremity  of  the  tube. 

physiologists  believe -that  while  they  collectively 
secrete  the  gastric  juice,  one  set  may  secrete  the 
acid  tluid  and  the  organic  matter  termed  pepsin, 
and  the  other  mucus;  the  free  acid  and  the  pep- 
sin are,  as  we  shall  shortly  see,  the  two  essential 
constituents  of  the  gastric  juice. 

When  food  is  introduced  into  the  stomach,  three 
special  phenomena  are  induced  in  that  viscus: 
( 1 )  Certain  movements  dependent  on  the  muscu- 
lar coat ;  { 2 )  the  mucous  membrane  is  altei'cd  in 
appearance;  and  (3)  gastric  juice  is  secreted. 
Each  of  these  phenomena  requires  a  brief  notice. 

On  killing  an  animal  while  the  act  of  digestion 
is  going  on,  and  at  once  laying  open  its  abdomen, 
we  find  that  the  stomach  is  in  a  contracted  state, 
firmly  embracing  its  contents,  and  Avith  both  its 
orifices  so  closed  as  to  prevent  the  escape  of  the 
food,  tliis  contraction  being  due  to  the  stimula- 
tion of  the  musctilar  coat  by  the  food.  If  we 
examine  the  movements  of  the  stomach  during 
digestion,  which  we  can  do  either  by  exposing  the 
stomach  of  a  living  animal,  or  by  sending  a 
magneto-electric  current  through  this  organ  in 
an  animal  just  killed,  we  perceive  that,  in  the 
cardiac  half  or  two-thirds,  the  movements  are 
extremely  slow,  the  muscular  coat  apparently 
contracting  on  the  food,  and  progressively  send- 
ing it  toward  the  pylorus ;  while  in  the  pyloric 
end  of  the  stomach  the  movements  are  more 
energetic  and  rapid,  resembling  the  peristaltic  or 
vermicular  movement,  which  we  shall  presently 
describe  as  occurring  in  the  intestinal  canal. 
When  the  transverse  constriction  has  reached  the 
firmly  shut  pylorus,  a  relaxation  lasting  about 
a  minute  ensues,  followed  by  a  repetition  of  the 
circular  contractions.  The  movements  which 
these  contractions  impress  upon  the  food  have 
been  described  in  the  following  terms:  "The  food 
entering  the  cardiac  end  of  the  stomach,  c,  turns 
to  the  left,  descends  into  the  splenic  extremity 


and  follows  the  great  curvature  toward  the 
pyloric  end,  d.  It  then  returns  in  the  course  of 
the  smaller  curvature,  and  makes  its  appearance 
again  at  the  cardiac  aperture  in  its  descent  into 
the  great  curvature  to  perform  similar  revolu- 
tions. These  revolutions  are  effected  in  from  one 
to  three  minutes."  This  account,  given  by  Dr. 
Beaumont,  is  based  on  the  observations  which 
he  made  in  the  stomach  of  Alexis  Saint  ^lartin, 
a  Canadian,  with  a  fistulous  opening  into  the 
stomach.  (See  Beaumoxt. )  Dr.  Brinton,  how- 
ever, adopts  a  modified  view,  which  is  probably 
the  correct  one.  He  supposes  that  the  semi-fiuid 
food  entering  at  c  (Fig.  3),  the  cardiac  orifice, 
goes  in  the  directions  marked  a,  partly  along  the 
greater  and  partly  along  the  lesser  curvature ; 
and  that  these  two  currents  of  food  meet 
at  the  closed  pylorus,  when  they  are  both 
reflected  into  the  direction  h,  forming  a  cen- 
tral or  axial  current,  occupying  the  real  axis  of 
the  stomach,  which  unites  the  two  apertures. 
The  mutual  interference  of  these  currents  at 
their  borders  causes  a  uniform  admixture  of  the 
various  substances  composing  them,  while  the 
reflection  of  the  upper  and  lower  currents  into 
one  another  insures  an  equal  contact  of  all  the 
mass  with  the  secreting  surface  of  the  mucous 
membrane. 


Fig.  3.  Diagram  to  show  the  general  direction  of  movement 
impressed  ou  the  semi-fluid  food  in  the  stomach. 

aa.  the  hemispherical  or  surface  current,  carrying  the 
semi-fluid  food  toward  the  closed  pylorus,  where  it  is  re- 
flected into  b.  the  central  current,  which  unites  the  cardiac 
(c)  and  pyloric  (d)  openings. 

Tlie  changes  in  the  mucous  membrane  are 
mainly  the  following:  The  inner  surface  of  the 
healthy  fasting  stomach  is  of  a  paler  pink  tint 
than  after  the  introduction  of  food,  and  while  in 
the  latter  case  the  reaction  of  the  moisture  on 
the  surface  is  very  acid,  in  the  former  it  is 
neutral,  or  even  alkaline.  Dr.  Beaumont  found 
(in  the  case  of  Alexis  Saint  Martin)  that,  on  the 
introduction  of  food  into  the  stomach,  the  ves- 
sels of  the  nmcous  membrane  became  more  in- 
jected, and  that  its  color  changed  from  a  pale 
pink  to  a  deep  red.  A  pure,  colorless,  and  slightly 
viscid  fluid,  Avith  a  well-marked  acid  reaction, 
was  then  observed  to  distill  from  the  surface  of 
the  membrane,  and  to  collect  in  drops,  which 
trickled  down  the  walls,  and  mixed  with  the  food. 

That  the  gastric  juice,  which  is  the  term  ap- 
plied to  the  acid  fluid  which  Dr.  Beaumont  saw 
exuding  from  the  mucous  membrane,  and  which 
is  secreted  or  formed  in  the  gastric  tubes,  which 
we  have  already  described,  is  capable  of  exerting 
a  solvent  action  on  food,  is  proved  by  numerous 
experiments.  It  was  first  ascertained  by  Reau- 
mur (1752),  who  obtained  some  of  this  fluid  by 
making  animals  swallow  sponges  with  a  string 
attached,  by  which  he  could  withdraw  them.  He 
thus  showed  that  alimentary  substances  out  of 
the  body  were  altered  by  this,  fluid  in  the  same 
manner  as  they  are  changed  in  the  stomach,  and 
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disproved  the  favorite  tlieoiy  of  that  period, 
which  ascribed  all  the  changes  which  the  food 
underwent  in  the  stomach  to  a  species  of  tritura- 
tion. The  subject  of  artificial  digestion,  or  di- 
gestion out  of  the  body,  has,  since  that  period, 
been  carefully  investigated  by  many  observers, 
and  there  is  now  no  doubt  that  the  changes 
which  the  food  undergoes  in  the  stomach  are 
essentiall}^    chemical,    and    not    mechanical. 

Two  years  before  Beaumont's  experiments.  Dr. 
Prout  had  ascertained  not  only  that  an  acid  fluid 
is  secreted  by  the  gastric  mucous  membrane  of 
rabbits,  hares,  horses,  dogs,  etc.,  during  diges- 
tion, but  that  the  acid  is  the  muriatic  or  hydro- 
chloric acid,  and  it  was  supposed  that  the  sol- 
vent action  of  the  gastric  juice  was  due  to  this 
source.  But  experiments  showed  that  the  solvent 
action  is  not  due  simply  to  the  acid  of  the 
gastric  juice,  and  that  the  latter  must  contain 
some  other  ingredients  which,  either  alone  or  in 
combination  with  the  acid,  can  exercise  this 
power.  It  was  then  discovered  that  the  addition 
of  <a  portion  of  tlie  gastric  mucous  membrane  to 
water  acidified  with  hydrochloric  acid  produced  a 
perfect  digestive  fluid,  due  attention  being  paid 
to  the  temperature,  which  should  be  kept  at 
about  100°  F.,  or  about  the  normal  temperature 
of  the  interior  of  the  animal  body.  Later  observa- 
tions showed  that  we  can  obtain  from  the  gastric 
mucous  membrane  the  special  organic  matter 
on  which  its  digestive  power  depends,  and  to  this 
substance  the  name  of  pepsin  has  been  given. 
The  two  essential  elements  of  the  gastric  juice  are, 
then:  (1)  A  free  acid,  which  in  some  cases  seems 
to  be  hydi'ochloric  alone,  and  in  others  a  mixture 
of  hydrochloric  and  lactic  acids;  and  (2)  an 
organic  matter,  which  is  found  on  analysis  to 
be  highly  nitrogenous,  and  to  be  allied  to  the 
albuminates,  and  which  we  term  pepsin.  The 
best  analysis  of  hinuan  gastric  juice  is  that  made 
by  Schmidt  of  Dorpat.  who,  in  18.53,  had  an  excel- 
lent and  rare  opportunity  of  examining  it  in  the 
case  of  an  Esthonian  peasant,  Catharine  Kiitt, 
aged  thirty-five  years,  and  weighing  about  118 
pounds,  in  whom  there  had  existed  for  three  years 
a  gastric  fistula  or  opening,  three  or  four  lines 
in  diameter,  imder  the  left  breast,  between  the 
cartilages  of  the  ninth  and  tenth  ribs.  The  in- 
troduction of  dry  peas  and  a  little  water  into 
the  stomach  through  the  opening  (even  in  the 
morning,  on  an  empty  stomach)  occasioned 
the  secretion  of  from  five'  to  seven  ounces  of  a 
clear  limpid  fluid  with  an  acid  reaction,  which, 
however,  was  much  less  strong  than  Schmidt 
had  observed  in  previous  experiments  on  the  gas- 
tric juice  of  dogs  and  sheep,  in  which  he  had 
artificially  established  similar  fistulous  openings. 
The  following  table  gives  the  mean  of  two  anal- 
yses of  the  gastric  jviice  of  Catharine  Kiitt,  Avith 
corresponding  mean  results  of  the  same  fluid  in 
the  sheep,  a  purely  herbivorous  animal,  and  in 
the  dog,  a  purely  carnivorous  animal : 


Watpr 

Solid  constituents 

Pepsin 

Hydrocliloric  acid 

Chlorides  of  sodium,  etc. 
Phosphates 


Human 

Sheep's 

Dopr'a 

gastric 

gastric 

p-astric 

juice 

juice 

juice 

994.40 

98G.15 

971.17 

.5.00 

13.85 

28.83 

3.20 

4.20 

17.51 

0.20 

1..% 

2.70 

2.08 

6.00 

5.88 

0.12 

2.09 

2.74 

The  only  impurity  that  could  aff"ect  these  anal- 
yses is  the  saliva  that  possibly  might  have  been 
swallowed. 

The  quantity  of  the  gastric  juice  secreted  in 
twenty-  four  hours  was  determined  by  Bidder  and 
Schmidt  (Die  ^'crdallungss(iffe,  etc.)  in  the 
sheep  to  be  one-eighth,  and  in  the  dog  one-tenth 
of  the  weight  of  the  body.  If  the  latter  ratio 
were  true  for  men,  a  man  of  140  pounds'  weight 
would  secrete  about  14  pounds  of  this  fluid  daily. 
In  the  case  of  Catharine  Kiitt,  the  mean  daily 
quantity  amounted  to  no  less  than  31  pounds,  or 
to  more  than  a  fourth  part  of  the  weight  of  her 
body.  On  this  calculation,  a  man  of  140  pound.s 
weight  would  daily  secrete  37  pounds  of  gastric 
juice. 

The  uses  of  this  fluid  in  reference  to  digestion 
are  clear.  It  serves  not  only  to  dissolve,  but  also 
to  modify  the  nitrogenous  elements  of  the  food 
(such  as  albumen,  fibrin,  casein,  and,  in  short,  all 
animal  food  except  fat,  and  the  blood-forming 
portion  of  vegetable  food),  converting  them  into 
new  substances,  termed  peptones,  which,  al- 
though they  coincide  in  their  chemical  composi- 
tion, and  in  many  of  their  physical  propertie3, 
with  the  substances  from  which  they  are  derived, 
difl'er  essentially  from  them  in  their  more  ready 
solubility  in  water,  and  in  various  chemical  rela- 
tions. Thus,  albumen  is  converted  by  the  gastric 
juice  into  albumen-peptone,  fibrin  into  fibrin- 
peptone,  etc.  According  to  the  investigations  of 
Meissner,  the  albuminates  are  simultaneously  de- 
composed or  broken  up  into  peptones  and  sub- 
stances which  he  terms  parapcptones,  which  lat- 
ter are  not  further  changed  by  the  action  of  the 
gastric  juice,  but  are  converted  into  peptones  by 
the  action  of  the  pancreatic  juice,  with  which 
they  come  in  contact  in  the  duodenum. 

All  the  best  observers  agree  that  the  gastric 
juice  exerts  no  apparent  action  on  the  non-nitrog- 
enous articles  of  food — namely,  the  fats  and  the 
carbohydrates  (sugar,  starcli,  etc.)  ;  as,  how- 
ever, the  fats  exert  a  favorable  influence  on  the 
digestion  of  nitrogenous  matters,  it  is  probable 
that  they  undergo  some  slight,  although  not  ap- 
preciable, modification.  Gelatin  and  the  gelat- 
inous tissues  are,  are  far  as  is  known,  the  only 
nitrogenous  articles  of  food  which  are  not  con- 
verted into  peptones  and  parapcptones  by  the 
action  of  the  gastric  juice. 

Although  the  main  object  of  the  gastric  juice 
is  to  dissolve  the  albuminates,  etc.  (e.g.  the  con- 
tents of  the  ogg,  flesh,  cheese,  etc.),  it  appears 
from  the  experiments  of  Lehmann,  Schmidt,  and 
others,  that  it  cannot  dissolve  the  quantity  neces- 
sary for  the  due  nutrition  of  the  organism.  Ac- 
cording to  Lehmann,  gastric  juice  can  only  dis- 
solve one-twentieth  of  its  weight  of  coagulated 
albumen,  while  Schmidt  makes  the  quantity  as 
low  as  one-forty-fifth.  Xow,  since  a  dog  secretes 
about  one-tenth  of  its  weight  of  gastric  juice 
daily,  it  would  only  be  able — even  taking  Lch 
mann's  estimate,  wliich  is  more  than  twice  as 
high  as  Schmidt'.s — to  digest  five  parts  of  dry 
or  coagulated  albumen  for  every  1000  parts  of  its 
weight ;  but  a  dog,  in  order  to  keep  in  condition 
on  an  exclusive  flesh  diet — and  this  is  its  natural 
food — should  take  50  parts  of  flesh,  containing 
10  parts  of  dry  albuminates,  for  every  1000  parts 
of  its  weight.  Hence  its  gastric  juice  only  suf- 
fices for  the  digestion  of  half  the  albuminates 
necessary  for  nutrition — a  result  which  is  in 
accordance   with   the   observed   fact   that   a   con- 
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siderable  portion  of  the  albuminates  enters  tlie 
duodenum  in  an  undissolved  state,  and  which 
will    be    explained    when    we    consider   the    part 


Fig.  4.  The  und.-r  ^-.jnaL  .■  of  the  stomach  and  liver,  which 
are  raised  to  show  the  duodenum  and  pancreas. 

St,  stomach;  p.  its  pvloric  end:  7,  liver;  ^,  gall-bladder; 
d  duodenum,  extendins  from  the  pyloric  end  of  the  stom- 
ach to  the  front,  where  the  superior  mesenteric  artery  {sm) 
crosses  the  intestines;  pa,  pancreas;  sp,  spleen:  a,  abdo- 
minal aorta. 

which  the  intestinal  juice — the  fluid  secreted  by 
the  various  glands  lying  in  the  mucous  membrane 
of  the  small  intestine — takes  in  the  digestive 
process.  On  comparing  the  experiments  made  on 
dogs  with  those  made  on  Catharine  Kiitt,  it  ap- 
pears that  in  the  human  subject  the  gastric  di- 
gestion of  the  albuminates  is  much  more  imper- 
fect than  even  in  the  dog. 

The  process  of  gastric  digestion  is  slow.  Ac- 
cording to  Beavunont's  researches  on  Alexis  Saint 
Martin,  the  mean  time  required  for  the  digestion 
of  ordinary  animal  food,  such  as  butcher's  meat, 
fowl,  and  game,  was  from  two  hours  and  three- 
quarters  to  four  hours. 

Frerichs  and  Bon- 
ders maintain  that  the 
absorption  of  the  pep- 
tones commences  in  the 
stomach  :  but  the  view 
generally  adopted  is, 
that  the  albuminates, 
■  tc.  Avhich  are  con- 
irted  into  peptones, 
are  for  the  most  part 
taken  up  by  the  lac- 
teals.  The  rapidity 
with  which  aqueous 
solutions  of  iodide  of 
potassiiun,  the  alka- 
line carbonates,  lac- 
tates, citrates,  etc., 
pass  into  the  blood, 
and    thence    into    the 

urine,       saliva,       etc., 
Fig  5.  Vertical  and  longitndi-    |^Q.^^.g     ^^^^^     ^j^g     ^]^. 
nal  section  of  the  small  intestine  e  n    ■  i  i. 

fnthVlower  part  of  the  jejunum,  sorption  of  fluids  must 
showing  the  general  arrange-  take  place  very  short- 
ment  of  its  coats.  ^v  after  thev  are  swal- 

a,  vilh;   b.  intestinal  tubes  or  ,•        ,  v     , , 

lollicles  of  Lieberkuhn;  c,  sub-  lowed,  and  there  is 
mucous  areolar  tissue;  ^.  circu-  little  doubt  tliat  the 
lar  muscular  fibres;  e,  longitu-  blood-vessels  (capilla- 
dinal  muscular  fibres.  .  r    xi         i  i 

ries)    of   the   stomach 

constitute  the  principal  channel  through  which 
they  pass  out  of  the  intestinal  tract  into  the 
blood.  As  the  veins  of  the  stomach,  which  are 
formed  by  the  union  of  these  capillaries,  con- 
tribute to  form  the  portal  vein  (see  Circula- 
tion), the  absorbed  matters  pass  directly  to  the 
liver,  and  probably  stimulate  it  to  increased  se- 
cretion  (Fig.  4). 
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(6)  We  must  now  follow  the  progress  of  the 
semi-fluid  mass.  laiowTi  as  the  chyme,  from  the 
stomach  into  the  small  intestine,  and  notice  the 
changes  which  are  collectively  impressed  upon  it, 
and  are  known  as  chylifi cation  or  intestinal  di- 
gestion. But  before  we  can  satisfactorily  do  this, 
we  must  say  a  few  words  re- 
garding the  intestinal  mucous 
membrane,  with  its  various 
glands,  etc.,  and  on  the 
changes  which  take  place  in 
it  during  digestion. 

The    mucous    membrane    of 
the   small   intestine   resembles 
that  of  the  stomach  in  so  far 
as  it  is  of  considerable  thick- 
ness, and  consists  in  a  great 
measure   of  laterally  grouped 
tubes.     Tlie  reader  is  referred 
to    Fig.    5,    which   exhibits   a 
section   of  the   mucous   mem- 
brane of  the  small  intestine  in 
the    dog.      The    tubes,    which 
form   the    great   mass    of    the 
middle  portion  of  the  section 
marked  h,  are  commonly  called 
the    follicles    of    Lieherkuhn, 
although   they  were   first   de- 
scribed by  Brunner.    They  are 
straight,    nearly    uniform    in 
diameter  throughout  their  en- 
tire  length,    and   are   parallel 
to    one    another,    and    perpen- 
dicular to   the    inner   surface 
of  the  small  intestine  on  which 
they  open.     Nothing  is  known 
of  the  exact  nature   of   their 
secretion ;    but   in   association 
with  the   secretions   of  other  glands,  they  com- 
bine to  yield  the  intestinal  juice  whose  charac- 
ters and  uses  will  shortly  come  under  our  notice. 
The  projecting  bodies  marked  a  in  the  figure  are 
termed  the  villi :    they  are  minute  processes  of 
the   mucous    membrane    of    the    small    intestine, 
and  obviously  serve  to  increase  to  a  great  extent 
the    amount    of    absorbing    mucous    membrane. 
They  first  appear  in  the  duodenum,  where  they 
seem  to  develop  themselves  as  elongations  of  the 
partitions  between  the  cells  or  pits   into  which 
the  tubes  open.     Comparatively  scanty  in  num- 
ber at  first,  they  become  very  numerous   (cover- 
ing the  whole  surface)  in  the  further  part  of  the 
duodenum  and  the  rest  of  the  small   intestines, 
giving  to  the  mucous  membrane  a  velvet-like  or 
pilous    appearance ;     they    finally    cease    at    the 
ileo-cfecal  valve,  which   forms  the  boundary  be- 
tween the   small   and   large   intestine.      In   man, 
they   are   conical    in    shape,    and   measure    from 
one-forty-fifth    to    one-sixtieth    of    an    inch    in 
length.    They  vary  much  in  shape  and  size  in  the 
lower  mammals  and  in  birds.      (In  carnivorous 
animals,  as  the  dog,  they  are  longer  and  more 
filiform  than  in  man. ) 

The  structure  of  a  villus  (Fig.  6)  is  somewhat 
complicated,  but  we  must  endeavor  to  explain  it, 
because,  without  tolerably  accurate  knowledge 
on  this  point,  no  one  can  understand  how  most 
of  the  essential  elements  of  food  (the  albumi- 
nates and  fatty  matters)  make  their  way  from 
the  intestine  to  the  blood.  Each  villus  is  pro- 
vided with  an  abundant  set  of  capillaries,  which 
doubtless  absorb  fluid  matters,  which  thus  find 
their  wav  directlv  from  the  bowels  into  the  blood 


Fig.  6.  Two  villi, 
denuded  of  epitheli- 
um, with  the  lacteal 
vessels  in  their  inte- 
rior. 

a,  limitary  mem- 
brane of  the  villus; 
h,  basis  of  the  same; 
c.  dilated  blind  ex- 
tremity of  the  lac- 
teal; d,  trunk  of  the 
same. 
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( Fig.  7 ) .  A  single  artery  enters  its  base,  and 
passing  up  its  centre,  divides  into  a  capillary 
plexus,  Avhich  almost  surrounds  the  villus  imme- 
diately beneath  the  mucous  membrane.  From 
these  arise  small  veins,  which  usually  pass  out  of 


Fig.  7.  Vertical  section  of  the  coats  of  tlie  small  intes- 
tine, showing  the  capillaries  and  the  beginnings  of  the 
portal  vein.  The  arteries  are  not  seen,  not  having  been 
penetrated  by  the  injection  which  has  been  thrown  into 
the  portal  vein. 

a,  vessels  of  the  villi ;  h.  those  of  the  tubes  or  follicles  of 
Lieberkuhn  ;  c,  those  of  the  muscular  coat. 

the  villus  in  two,  three,  or  more  trunks,  and 
contribute  to  form  the  portal  vein.  See  Circu- 
lation. 

The  villus  also  contains  in  its  interior  one  or 
more  lacteals,  which  are  vessels  with  club-shaped 
clo-sed  extremities,  which  absorb  the  chyle  from 
the  intestine.  Their  milk-white  appearance, 
when  they  are  filled  with  chyle,  suggests  the 
origin  of  their  name.  The  tissue  which  occupies 
the  cavity  of  the  villus,  in  which  the  lacteals  are 
imbedded,  and  which  supports  the  capillary 
plexus,  is  in  a  great  measure  made  up  of  nuclei 
and  granules,  except  at  the  free  extremity,  where 
a  vesicular  structure,  resembling  very  minute  fat- 
globules,  is  apparent. 

There  is  alnmdant  evidence  that  the  function 
of  the  villi  is  connected  with  absorption,  and 
mainly  with  the  absorption  of  chyle:  (1)  The 
villi  exist  only  in  the  small  intestine,  where  the 
absorption  of  food  chiefly  goes  on.  (2)  They 
are  most  developed  in  that  part  of  the  intestine 
where  chyle  is  first  formed.  (3)  They  are  tur- 
gid, enlarged,  and  opaque  during  the  process  of 
chylification,  and  small  and  shrunken  in  animals 
that  have  been  kept  fasting  for  some  time  before 
death. 

In  addition  to  the  villi,  the  mucous  membrane 
of  the  small  intestine  presents  numerous  trans- 
verse folds,  which  are  termed  tlie  valvulce  con- 
niventes,  from  their  valvular  form  and  from 
their  movements  under  water  resembling  the 
winking  motion  of  the  eyelids  (Fig.  8).  Each 
fold  passes  round  three-fourths  or  more  of  the 
gut;  and  in  the  lower  part  of  the  duodenum,  and 
in  the  jejuniun  (the  parts  in  which  they  are 
most  fully  developed),  they  are  often  more  than 
half  an  inch  in  depth ;  further  on  they  diminish 
in  depth,  length,  and  number,  and  in  the  lowest 
part  of  the  ileum  they  can  scarcely  be  traced. 
Their  object  clearly  is  to  increase  the  extent  of 
the  absorbent  mucous  membrane. 


In  addition  to  Lieberkuhn's  follicles  or  tubes, 
which  exist  in  the  whole  of  the  smaller  intestine, 
there  are  other  glandular  or  secreting  structures, 
imbedded  in  the  submucous  tissue  of  certain  por- 
tions of  the  intestinal  tract,  which  require  con- 
sideration. These  are:  (1)  Brunner's  glands 
(q.v. ),  which  occur  only  in 
the  duodenum;  (2)  solitary 
glands,  which  seem  to  occur 
in  all  parts  of  the  intestines, 
both  small  and  large ;  and  ( 3 ) 
Peyer's  glands,  which  are  usu- 
ally confined  to  the  ileiun. 

Briorner's  glands  are  most 
abimdant  at  the  pyloric  end 
of  the  duodenum.  In  struc- 
ture they  resemble  the  pan- 
creas, their  ultimate  elements 
being  bunches  of  vesicles,  from 
which  minute  ducts  arise, 
which  coalesce  and  form 
larger  ducts,  through  which  Fm  8.  Small  intes- 
,,    '^  ,.     '    .  °      1     •    .        tme    distended     and 

the  secretion  is  poured  _  into  hardened  by  alcohol, 
the  duodenum.  It  is  believed  and  laid  open  to  show 
that  they  secrete  a  fluid  simi-    tiie  valvule    conm- 

^  \  (.*n  LPS 

lar  to  the  pancreatic  juice.  The 

solitary  glands  occur  in  all  parts  of  the  intestine, 
but  are  perhaps  more  numerous  in  the  jejunum 
than  elsewhere.  Each  gland  is  a  simple  mem- 
branous flask-shaped  vesicle,  the  neck  correspond- 
ing to  the  surface  of  the  intestine,  while  the 
rounded  base  lies  in  the  submucous  tissue.  The 
neck  presents  no  opening,  and  how  the  contents, 
which  consist  of  nuclei  and  granular  particles, 
are  discharged  into  the  intestine  is  not  clearly 
known.  As  we  never  see  them  larger  than  a 
mustard-seed,  we  may  presume  that  on  attaining 
that  size  they  burst.     Peyer's  glands    (Fig.   9) 


Fig.  9.  Vertical  section  through  a  patch  of  Peyer's  glands 
in  the  dog. 

,'j,  villi ;  b,  tubes  of  Lieberkuhn ;  c,  submucous  tissue, 
with  the  glands  of  Peyer  imbedded  in  it;  d,  muscular  and 
Iieritoneal  coats ;  e,  apex  of  one  of  the  glands  projecting 
among  the  tubes. 

are  apparently  mere  aggregations  of  solitary' 
glands,  forming  oval  patches  in  the  ileum.  These 
])atches  vary  in  size  and  number,  being  largest 
toward  the  c.Tecum,  where  their  long  diameter 
sometimes  measures  three  or  four  inches,  and 
smallest  toward  the  jejunum,  where  their  num- 
lier  varies  from  fifteen  to  tAventy,  or  even  more. 
Xothing  certain  is  known  regarding  the  uses  of 
these  solitary  or  aggregated  glands ;  but  as  thev 
ire  largest  during  the  digestive  process,  we  must 
infer  that  they  are  in  some  way  connected  with 
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that  function.  Possibly  the  peculiar  odor  of 
the  fseces  may  he  due  to  their  secretion.  In 
typhoid  or  enteric  fever,  and  in  phthisis,  these 
glands  become  ulcerated,  which  probably  occa- 
sions the  diarrhoea  so  common  in  tliese  diseases. 

Brunner's  glands  are  much  more  developed  in 
the  herbivora  than  in  the  carnivora :  Peyer's,  on 
the  other  hand,  are  most  developed  in  the  latter. 
We  have  endeavored,  in  the  preceding  sen- 
tences, to  give  the  reader  some  idea  of  the  com- 
plicated structure  of  the  mucous  and  submucous 
coat  of  the  small  intestines;  we  now  proceed  to 
notice  the  chief  uses  of  the  muscular  coat  of  the 
intestine.  This  coat,  as  has  been  already  men- 
tioned, consists  of  two  layers  of  muscular  fibres 
— namely,  circular  and  longitudinal  fibres,  of 
which  tlie  former  lie  next  to  the  submucous  coat. 
The  peristaltic  or  vermicular  action,  by  which 
the  substances  which  enter  the  duodenum  from 
the  stomach  are  moved  onward,  is  due  to  this 
muscular  coat.  A  person  who  has  once  seen  the 
abdomen  of  an  animal  laid  open  immediately 
after  death  will  have  a  better  idea  of  the  nature 
of  this  movement  than  can  be  afforded  by  any 
description.  It  commences  about  the  pyloric 
third  of  the  stomach,  whence  successive  wave- 
like movements  are  propagated  through  the 
entire  length  of  the  intestinal  canal.  It  is  the 
rapid  succession  of  these  alternate  contractions 
and  relaxations  that  impels  the  intestinal  con- 
tents onward,  and  occasions  those  movements 
which,  from  their  resemblance  to  the  writhings 
of  a  worm,  have  been  termed  vermicular.  It  is 
very  probable  that  the  rapidity  of  this  movement 
varies  in  different  individuals — those  persons, 
for  example,  whose  bowels  act  twice  daily  hav- 
ing a  more  rapid  vermicular  motion  than  those 
in  whom  the  act  of  defecation  occurs  only  once  in 
the  twenty-four  hours. 

We  have  now  to  consider  the  effects  produced 
on  the  chyme  by  the  different  fluids  with  Avhieh 
it  becomes  mixed  in  the  small  intestine.  These 
fluids  are:  (1)  The  bile:  (2)  the  pancreatic 
juice;  and   (3)   the  intestinal  juice. 

The  bile  (q.v.)  is  a  faintly  alkaline  or  neutral 
fluid  containing  two  essential  constituents,  one  of 
which  is  of  a  resinous  nature,  while  the  other  is 
a  pigment.  The  resinous  constituent  is  not  pre- 
cisely identical  in  all  kinds  of  bile,  but  it  gen- 
erally consists  of  a  soda  salt  whose  acid  is  either 
glycocholic  or  taurocholic  acid,  or  of  a  mixture 
of" these  salts.  Strecker,  to  whom  we  are  mainly 
indebted  for  our  knowledge  of  the  chemistry  of 
the  bile,  states  that  in  most  mammals  the  resin- 
ous constituent  merely  differs  in  the  varying 
proportions  in  which  the  taurocholates  and  gly- 
cocholates  are  intermixed,  the  fomier  usually 
preponderating.  According  to  Lehmann,  the 
resinous  constituent  amounts  to  at  least  75  per 
cent,  of  the  solid  residue.  The  bile  pigment  oc- 
curs in  the  bile  of  different  animals  under  two 
forms — namely,  as  a  brown  and  as  a  green  pig- 
ment, the  latter  probably  only  differing  from  the 
former  in  being  more  highly  oxidized.  There 
has  never  been  a  case  in  which  physiologists  have 
had  an  opportunity  of  directly  observing  the 
quantity  of  bile  that  is  secreted  by  the  human 
subject,  and  all  our  information  on  this  subject 
is  derived  from  observations  on  animals  in  which 
the  common  bile-duct  (see  Liver)  has  been  tied 
and  a  flstulous  opening  estaldished  into  the  gall- 
bladder. If  the  same  proportion  of  bile  to  bodily 
weight  holds  good  in  man  as  in  the  dog,  a  man 
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weighing  140  pounds  would  secrete  daily  about 
five  pounds  of  bile.  All  observers  agree  that  the 
amount  of  the  biliary  secretion  varies  directly 
with  the  quantity  of  food;  and  as  animals  with 
biliary  fistulae  ( in  whom  all  the  bile  escapes 
externally,  instead  of  making  its  way  into  the 
duodenum)  usually  have  voracious  appetites, 
experiments  on  this  point  are  easily  made.  There 
is  great  discrepancy  of  opinion  as  to  how  soon 
after  a  meal  the  bile  flows  most  abundantly  into 
the  intestine.  According  to  Kulliker  and  Miiller, 
whose  experiments  were  made  on  dogs  fed  only 
once  a  day,  very  little  bile  is  secreted  in  the  first 
and  second  hour  after  a  meal,  more  in  the  third, 
fourth,  and  fifth,  the  maximum  being  sometimes 
attained  in  the  fifth,  sometimes  not  till  the 
eighth  hour. 

Numerous  and  somewhat  discrepant  views  have 
at  different  times  been  advanced  regarding  the 
functions  of  this  flviid;  we  shall  here  notice  only 
those  functions  which  are  connected  with  diges- 
tion. One  use  that  has  been  ascribed  to  it  is 
to  neutralize  in  the  small  intestine  the  acid 
chyme  which  emerges  from  the  stomach.  But  the 
bile  can  contribute  little  or  nothing  to  the  neu- 
tralization of  the  free  acid,  because,  in  the  first 
place,  the  bile  is  very  slightly  alkaline,  and  often 
perfectly  neutral :  and,  secondly,  because  the 
chyme  in  the  intestine  is  still  acid  after  the  ad- 
mixture of  the  bile.  Again,  the  bile  has  been  as- 
serted to  possess  a  special  solvent  action  on  the 
chyme;  but  none  of  the  ordinary  constituents  of 
the  latter  seem  to  be  essentially  changed,  even 
when  digested  for  a  long  time  with  fresh  bile. 
Again,  much  importance  has  been  attached  to  the 
antiseptic  action  of  the  bile  on  the  contents  of 
the  intestinal  canal,  in  favor  of  which  view  it  is 
alleged  that  when  no  bile  is  poured  into  the  in- 
testine the  fvTces  have  a  putrid  odor,  as  is  some- 
times observed  in  patients  with  jaundice,  and  as 
was  noticed  by  Frerichs  in  animals  in  which  the 
common  bile-duct  had  been  tied.  Another  use 
that  has  been  assigned  to  the  bile  is  that  it  exerts 
a  stimulating  action  on  the  intestinal  walls,  and 
thus  acts  as  a  natural  purgative;  and  in  support 
of  this  view  it  may  be  mentioned  that  jaundice 
(in  which  the  bile  does  not  flow  into  the  intes- 
tine) is  often  accompanied  by  extreme  constipa- 
tion, and  that  purified  ox-gall,  taken  either  in 
the  form  of  pill  or  enema,  produces  an  undoubted 
purgative  action.  But  the  main  use  of  the  bile 
seems  to  be  to  promote  the  digestion  of  fatty 
matters ;  and  it  accomplishes  this  end  not  so 
much  by  any  solvent  chemical  action  on  the 
fats  (wiiich  at  most  is  extremely  slight),  as  by 
a  peculiar  physical  action  both  on  the  fats  and 
on  the  intestinal  walls,  disintegrating  the  former 
and  impressing  on  the  latter  (by  moistening  the 
villi)  a  peculiar  condition  which  singularly  fa- 
cilitates the  absorption  of  fatty  matters.  This 
view'  is  fully  confirmed  both  by  direct  experi- 
ments out  of  the  body  and  by  comparing  the  rela- 
tive qualities  of  fat  that  are  retained  in  the  body 
and  applied  to  the  purposes  of  life  by  animals 
with  biliary  fistulous  openings  and  by  healthy 
animals. 

The  pancreatic  fluid  which  is  poured  into  the 
duodenum  at  the  same  spot  with  the  bile  (see 
Fig.  1)  is  a  colorless,  clear,  somewhat  viscid 
and  ropy  fluid,  devoid  of  any  special  odor,  and 
exhibiting  a  strong  alkaline  reaction.  This  fluid, 
as  yielded  by  different  dogs  with  permanent 
fistulous  openings,  varies  considerabh^  in  chem- 
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ical  composition,  the  collective  solid  constituents 
ranging  from  1.5  to  2.3  per  cent.,  the  organic 
matters  from  0.9  to  1.6,  and  the  mineral  matters 
from  0.02  to  0.75. 

The  most  abundant  and  important  of  the  .solid 
constituents  is  a  peculiar  substance  termed  pan- 
creatine, or  pancreatic  diastase  or  ferment,  in 
combination  with  soda,  to  which  this  fluid  owes 
its  principal  chemical  and  physiological  prop- 
erties. Calculating  from  the  quantity  of  pan- 
creatic juice  secreted  by  dogs  of  known  weight, 
we  may  infer  that  a  man  weighing  140  pounds 
secretes  daily  about  10  ounces  of  this  fluid. 

One  of  the  chief  uses  of  the  pancreatic  juice 
in  relation  to  digestion  is  to  convert  into  sugar 
the  amylaoeous  or  starchy  matters  which  have 
escaped  the  action  of  the  saliva  and  have  passe^l 
imchanged  into  the  duodenum.  It  possesses  this 
property  in  a  far  higlier  degree  than  the  saliva, 
and,  as  might  be  expected  in  reference  to  this 
use,  the  pancreas  is  found  to  be  much  more  de- 
veloped in  herbivorous  than  in  carnivorous  ani- 
mals. Bernard,  the  representative  of  the  modern 
school  of  physiology  in  France,  claims  for  this 
fluid  another  important  function — he  believes 
that  he  has  proved  that  it  is  solely  by  the  action 
of  this  secretion  that  the  fat  is  reduced  to  a  con- 
dition in  which  it  can  be  absorbed  and  digested: 
that  is  to  say,  that  it  is  decomposed  into  glycerin 
and  a  fatty  acid.  (See  Fats.)  This  view  has, 
however,  not  been  generally  accepted,  and  it 
seems  probable  that  although  the  change  de- 
scribed by  Bernard  takes  place  when  fat  and 
pancreatic  juice  are  simply  mixed  together  in  a 
test  tube,  it  does  not  actually  take  place  in  the 
intestine,  the  acid  gastric  juice  probably  acting 
as  an  interfering  agent.  An  attempt  has  lately 
been  made  by  Corvisart  and  INIeissner  to  prove 
that,  like  the  gastric  juice,  this  fluid  can  dissolve 
albuminous  matters :  but  this  view  cannot  he  sub- 
stantiated. Considering  the  large  quantity  of 
pancreatic  fluid  which  is  yielded  in  twenty-four 
hours,  Schmidt,  who  has  made  the  digestive 
juices  the  subject  of  his  special  study,  is  of  opin- 
ion that  the  function  of  this  fluid  is  not  so  much 
to  promote  the  conversion  of  starch  into  sugar  as 
for  the  purpose  of  diluting  the  chyme,  and  for 
reconverting  the  soda  (which  in  the  ]iancreas  has 
been  separated  from  the  chlorine  of  the  chloride 
of  sodium,  and  has  combined  with  the  pancrea- 
tine) into  chloride  of  sodium.  He  shows,  from 
numerical  calculations,  that  more  than  half  of 
the  chloride  of  sodium  existing  in  the  blood 
which  circulates  through  the  pancreas  is  broken 
lip  into  hydrochloric  acid  and  soda,  of  which  the 
former  is  separated  by  the  gastric  glands,  while 
the  latter  unites  with  the  pancreatine.  ^Meeting 
again  in  the  duodenum,  the  hydrochloric  acid  and 
the  soda  reimite  and  re-form  chloride  of  sodium, 
which  is  again  absorbed  and  reenters  the  circu- 
lation. This  is  perhaps  one  of  the  most  singular 
decompositions  and  reunions  occurring  in  the 
animal  body. 

Of  the  last  of  the  fluids  poured  into  the  in- 
testine and  cooperating  in  the  digestive  process, 
the  intestinal  juice,  we  know  comparatively  lit- 
tle. It  is  the  aggregate  secretion  of  the  vari- 
ous glands  which  we  have  described  as  occurring 
in  the  walls  of  the  small  intestine.  It  is  a  color- 
less, or  sometimes  yellowish,  ropy,  viscid  fluid, 
which  is  invariably  alkaline.  We  are  not  aware 
of  any  special  characteristic  constituent  in  it, 
such  as  occurs  in  the  other  chylopoietic  fluids. 


Its  daily  quantity  is  probably  nine  or  ten  ounces. 
It  seems  to  unite  in  itself  the  leading  properties 
of  the  pancreatic  and  gastric  juices;  that  is  to 
say,  it  resembles  the  former  in  converting  starch 
into  sugar,  and  the  latter  in  dissolving  flesh  and 
other  albuminous  bodies. 

We  shall  conclude  this  part  of  the  subject  with 
a  few  remarks  on  the  chemical  composition  of 
the  contents  of  the  siuall  intestine.  On  laying 
open  the  gut  we  usually  find  a  semi-solid  ad- 
mixture of  imperfectly  digested  and  indigestible 
substances,  and  of  the  constituents  of  the  diges- 
tive fluids  in  a  more  or  less  changed  condition. 
The  reaction  of  this  mass  varies  in  different  parts 
of  the  canal,  and  in  some  measure  with  the  na- 
ture of  the  food.  Thus,  the  contents  of  the  stom- 
ach always  redden  litmus  paper,  whatever  kind 
of  food  has  been  taken ;  the  duodenal  contents  are 
also  always  acid,  but  in  a  far  less  intense  degree ; 
in  the  jejunum  we  meet  with  only  a  faint  acid  re- 
action, which  altogether  disappears  in  the  ileum ; 
while  in  the  c:pcum,  and  sometimes  in  the  lower 
part  of  the  ileum,  an  alkaline  reaction  occurs. 
After  a  purely  animal  diet  the  acid  reaction  dis- 
appears shortly  below  the  duodenum  ;  while,  after 
the  sole  use  of  vegetable  food,  it  may  sometimes 
be  traced  even  to  the  cr?cum.  As  a  general  rule 
the  contents  of  the  large  intestine  are  alkaline. 

In  consequence  of  the  rapid  absorption  that 
goes  on  along  the  intestinal  surface,  we  meet 
with  a  comparatively  small  amount  of  soluble 
matters  in  these  contents.  Among  these  soluble 
matters  we  often  find  glucose  (or  grape-sugar), 
which  seems  to  owe  its  origin  to  the  metamor- 
phosis of  starch,  and 
not  to  sugar  having 
been  present  in  the 
food;  for  after  sac- 
charine food  has  been 
taken  we  rarely  meet 
with  it  in  any  quan- 
tity in  the  small  in- 
testine, its  absorption 
taking  place  with 
great  rapidity.  In 
the  alcoholic  extract 
of  these  contents  we 
can  almost  always 
find  evidence  of  the 
presence  of  biliary 
constituents.  In  the 
duodenum,  and  for  a 
little  way  beyond  it, 
we  find  glycocholic  and 
taurocholic  acid ;  de- 
scending a  little  far- 
ther they  rapidly  dim- 
inish, till  we  find  the 
products  of  their  dis- 
integration ;  while  in 
the  large  intestine 
little  more  than  a 
trace  of  these  prod- 
ucts can  be  detected.  These  chemical  observa- 
tions confirm  the  experiments  of  Schmidt,  which 
show  that  nearly  half  the  bile  which  is  poured 
into  the  duodeniun  is  decomposed  before  it 
reaches  the  middle  of  the  small  intestine. 

(7)  We  have  now  arrived  at  the  seventh  stage 
of  the  digestive  process — that  of  defecation.  The 
line  of  demarcation  between  the  small  and  large 
intestine  is  verv-  obvious,  and  by  the  peculiar  ar- 
rangement of  the  ileootpcal  valve    (see  Fig.   10) 


Fig.  10. 

rapcum  inflated,  dried,  and 
opened  to  sliow  the  arrange- 
ment of  tlie  valve. 

a,  termination  of  the  ileum: 
b.  ascendins  colon:  <".  ea?eiim; 
d,  a  transverse  construction 
jirojeotinp:  into  the  cfficum;  o  f. 
lips  of  the  valve  separating 
the  small  from  the  large  intes- 
tine; ff.  the  vermiform  appen- 
dix of  the  cfficum. 
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matters  are  allowed  to  pass  forward  with  facil- 
ity, while  regurgitation  is  impossible.  (For 
anatomical  details  regarding  the  large  intestine, 
we  may  refer  to  the  articles  Alimentary  Caxal; 
Cecum;  and  Colox.)  The  contents  of  the  large 
intestine  differ  very  materially  from  those  which 
we  have  been  considering  in  the  last  paragraph, 
and  constitute  the  fa>ces.  They  are  more  solid 
and  homogeneous,  and  are  often  molded  into  a 
definite  shape  by  the  cells  of  the  colon.  The  only 
essential  change  which  the  contents  undergo  in 
this  part  of  their  course  is  that  they  increase 
as  they  pass  onward  in  solidity,  in  consequence 
of  the  absorjition  of  lluid  from  them  by  the  mu- 
cous membrane.  They  are  propelled  forward  into 
the  rectum  by  the  vermicular  action  which  has 
been  already  described.  Here  they  accumulate, 
being  preA'ented  from  escaping  by  the  contraction 
of  the  sphincter  muscle — a  band  of  strong  muscu- 
lar fibres  surrounding  and  closing  the  gut  at  its 
lower  extremity.  The  act  of  defecation,  or  of  ex- 
pulsion of  the  faeces  from  the  rectum,  is  effected 
partly  by  the  muscular  fibres  of  that  part  of  the 
intestine  which  are  stimulated  to  contraction  by 
a  certain  degree  of  distention,  and  which  are  to 
a  certain  extent  under  the  influence  of  the  Avill, 
and  partly  by  the  simultaneovis  contractions  of 
the  abdominal  muscles  and  of  the  diaphragm, 
which,  by  reducing  the  antero-posterior  and 
transverse  diameters  of  the  abdominal  cavity, 
compress  the  intestinal  canal  in  such  a  manner 
as  greatly  to  assist  the  expulsive  action  of  the 
rectum.  These  forces,  or  some  of  them  (for  usu- 
ally the  detrusive  action  of  the  muscular  fibres 
of  the  rectum  is  sufficient),  overcome  the  passive 
contraction  of  the  sphincter,  and  the  act  of  def- 
ecation is  the  result.     See  F.eces. 

(8)  The  absorption  of  the  chyle  forms  the  com- 
pletion of  the  digestive  act.  The  coats  of  the 
intestines  contain  two  perfectly  distinct  sets  of 
vessels — one  tlirough  which  blood  circulates,  and 
the  other  containing  a  milky  or  transparent 
fluid,  chyle,  or  lymph,  which,  after  a  somewhat 
circuitous  route,  is  poured  into  the  blood.  We 
have  already  referred  to  the  fact  that  fluids  are 
absorbed  from  the  stomach  and  intestine  by  the 
veins  and  capillaries  of  the  mucous  membrane ; 
Ave  now  proceed  to  notice  the  mode  in  which  the 
A'essels  of  the  second  kind — the  lacteals — act  as 
absorbing  agents.  The  lacteals  are  merely  a  por- 
tion of  the  gi'eat  lAinphatic  system  of  the  body, 
Avhich  will  be  described  in  a  future  article.  ( See 
Lymphatics.)  They  commence,  as  has  been 
previously  mentioned,  in  the  villi,  and  possibly 
also  in  the  intervening  raucous  membrane ;  and 
when  an  animal  is  killed  while  the  digestive 
process  is  going  on.  they  have,  in  consequence 
of  their  being  distended  with  chyle,  the  peculiar 
white  or  milky  appearance  which  procured  for 
them  their  name  of  v<isa  lactea,  from  their  dis- 
coverer, Asellius,  in  1622.  They  pass  in  great 
numbers,  and  in  a  reticulated  arrangement,  be- 
tween the  layers  of  the  mesentery,  the  portion  of 
peritoneum  (q.v.)  Avhich  surrounds  the  gut  and 
retains  it  in  its  proper  position.  After  passing 
through  the  mesenteric  glands,  where  their  con- 
tents seem  to  become  more  highly  organized,  they 
make  their  way  to  the  right  side  of  the  aorta 
in  the  lumbar  region,  where  they  finally  dis- 
charge themselves  into  an  elongated  pouch, 
termed  the  reccpfdculnm  chj/li.  From  this 
pouch  the  thoracic  duct,  containing  the  chyle, 
passes   upward  along  the  vertebral  column   till 


it  reaches  the  level  of  the  arch  of  tlie  aorta,  be- 
hind which  it  runs  to  the  left  side  and  discharges 
its  contents  into  the  subclavian  vein,  close  to  its 
origin  with  the  internal  jugular,  its  orifice  l)eing 
protected  by  two  valves.  The  nature  of  these 
contents  has  been  already  described  in  the  article 
Chyle.  This  chyle  is  in  reality  incipient  blood, 
which  has  been  formed,  as  we  have  already  seen, 
from  the  food,  and  has  been  absorbed  from  the 
intestine  by  the  lacteals.  We  have  now  traced 
it  to  its  entrance  into  the  general  circulation, 
and  it  only  remains  for  it  to  pass,  in  conjunction 
with  the  venous  blood  with  which  it  is  mixed, 
through  the  lungs,  in  order  to  be  converted  into 
new  and  perfect  arterial  blood,  fit  for  the  highest 
processes  of  oi'ganization. 

.DIGGER.  A  collective  term,  without  ethnic 
significance,  formerly  applied  to  a  number  of  In- 
dian tribes  in  central  California  and  the  adjacent 
jiortion  of  Nevada,  probably  from  their  root-dig- 
ging habit  or  from  their  'dugout'  dwellings.  See 
SnosiioxEAX  Stock. 

DIGGER-WASP.     See  :MrD-WASP. 

DIGGES,  digz.  Sir  Dudley  (1583-1639).  An 
English  diplomatist  and  jurist.  He  was  born  at 
Barham,  Kent,  the  son  of  Tliomas,  and  gradu- 
ated at  Oxford  in  1601.  In  1018  he  went  to  Rus- 
sia, and  in  1020  to  Holland  as  special  ambassa- 
dor, but  later  fell  into  disfavor  through  liis  inde- 
pendent opinions.  He  was  author  of  Rights  and 
Privileges  of  the  Subject  (1042)  and  The  Com- 
plcat  Ambassador  (10.55).  He  sat  in  Parliament 
for  Tewkesbury  from  1624  to  1026,  and  for  Kent 
in  1028.  His  "son  Dudley  (1013-43),  a  devoted 
royalist,  was  the  author  of  The  Vnlawfulnesse  of 
Subjects  Taking  tip  Arms  Against  Their  Sover- 
aigne   (1643). 

DIGGES,  Leoxard  (? — c.1571).  An  English 
mathematician.  He  was  educated  at  Oxford  and 
v.as  the  author  of  Tectonicon  (1550),  on  measur- 
ing land,  etc.:  Puntomctria :  A  Geometrical  Prac- 
tise (1571);  and  A  Prognosticatioyi  Everlasting 
(1553-56),  an  astrological  work. 

DIGGES,  Thomas  (?— 1595).  An  English 
mathematician,  the  son  of  Leonard.  He  was  edu- 
cated at  Cambridge  and  entered  Parliament  in 
1572.  He  constructed  the  alterations  and  forti- 
fications of  Dover  Harbor,  served  in  the  Low 
Countries  in  1593-94,  and  Avas  interested  in  a 
search  for  the  dominions  of  the  great  'Cam  of 
Cathaia.'  in  the  Antarctic  seas.  He  edited  his 
father's  Pantometria  and  a  great  many  treatises 
on  science  and  military  engineering. 

DIGKGORY.  An  awkward  serAant.  in  Gold- 
smith's She  Stoops  to  Conquer.  He  begs  Hard- 
castle  not  to  upset  his  graA'ity  during  the  ordeal 
of  Avaiting  on  table  by  telling  the  story  of  the 
"Ould  Grouse  in  the  (>un-Room." 

DIGHTON  ROCK.  A  greenstone  boulder  near 
Dighton,  ]\Iass..  bearing  an  inscription  Avhich  ha-« 
been  much  discussed  by  antiquarians.  A  draw- 
ing of  the  inscription  Avas  made  by  Dr.  Danforth 
in""  1680,  another  by  Cotton  Mather  in  1712, 
and  others  in  1730. '1708.  1788,  1790,  1807.  and 
1812.  In  1830  the  Rhode  Island  Historical  So- 
ciety made  a  careful  study  of  the  inscription. 
Avhich  Avas  interpreted  by  R'afu  (Antiquitates 
Americance,  Copenhagen.  1845.  pp.  357-60)  as 
Xorse'.  The  rock  AAas  reexamined  by  Dr.  Hofl'man 
for  the  Bureau  of  Ethnology  in  1886,  and  the 
inscription    AA^as    reproduced    and    discussed    by 
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Mallery  in  the  tenth  annual  report  of  tlic  bureau 
(1888-80,  lip.  85,  7(52,  and  pi.  liv.).  The  inscrip- 
tion is  now  nearly  obliterated.  It  was  probably 
an  Indian  petroglyph. 

DIGIT,  dij'it  (Lat.  digitus,  finger).  A  term 
applied  to  the  ten  symbols  of  number,  0,  1,  2, 
.  .  .  9.  Thus,  305  is  said  to  be  a  number  of 
three  digits.  Early  races  Avere  accustomed  to 
indicate  numbers  by  their  iingers,  and  finger-reck- 
oning (see  Finger  St:mbolism)  played  a  great 
part  in  mediiPval  computation ;  hence  the  name 
digit.  Originally  the  term  was  applied  more 
generally  to  the  nine  numbers,  1,  2,  ...  9, 
and  it  has  also  been  applied  to  the  characters 
themselves.  The  tenn  occurs  in  a  Mork  attrib- 
uted to  Boethius,  and  was  common  throughout 
the  ^liddle  Ages,  the  numbers  10,  20,  .  .  . 
90  being  called  'articles,'  and  combinations  of 
articles  and  digits  being  called  'composites.'  As- 
tronomers use  the  term  digit  to  signify  a  twelfth 
part  of  the  diameter  of  the  sun  or  moon,  and 
speak  of  an  eclipse  of  seven  digits,  meaning  that 
seven-twelfths  of  the  diameter  is  covered.  See 
Numerals. 

DIGITALIN,  dij'i-tfi'lin  (from  Xeo-Lat.  digi- 
ialis).  One  of  the  glucosides  foimd  in  the  leaves 
of  the  foxglove  (Digitalis  purjiurca) ,  growing  in 
Europe.  It  is  a  crystalline  substance  sparingly 
soluble  in  water  and  in  ether,  and  constitutes  one 
of  the  active  principles  of  digitalis.  The  com- 
mercial HonioUc's  Digitali)!,  or  Oitevciuw's  Digi- 
taliii,  consists  largely  of  digitalin  and  is  used  in 
France  as  a  substitute  for  digitalis  leaves.  The 
substance  known  as  Nativelle's  Digitalin  consists 
principally  of  digitoxin,  another  poisonous  glu- 
coside. 

DIGITALIS,  dij'i-ta'lis  (Lat.  digitalis,  per- 
taining to  the  finger,  from  digitus,  finger;  in 
allusion  to  the  shape  of  flowers).  A  genus  of 
plants  of  the  natural  order  Scrophulariaceae 
(Linne),  tribe  Digitalea?,  natives  chiefly  of  the 
south  of  Europe  and  western  and  middle  Asia, 
characterized  by  .i  five-cleft  calyx,  campanulate, 
ventricose  corolla,  upper  lip  reflexed.  capsule  two- 
celled,  flowers  in  showy  racemes.  One,  the  com- 
mon foxglove  {Digitalis  purpurea) ,  is  a  native 
of  Great  Britain,  and  is  very  abundant  in  some 
parts  of  the  country,  its  large  purple  flowers 
often  giving  a  gay  appearance  to  dry  banks  and 
steep  liills.  The  purjjle-flowered,  white-flowered, 
and  yellow-flowered  varieties  are  cultivated  in 
America.  Digitalis  purpurea  is  much  A'alued  in 
medicine.  The  leaves  of  the  second  year's  growth 
are  the  parts  used.  They  are  narcotic  and  poi- 
sonous. The  leaves  have  a  disagreeable  smell 
when  fresh  and  a  bitter,  naiiseous  taste,  and  are 
violently  emetic  and  cathartic;  but  when  dried 
and  administered  in  small  doses  they  are  diu- 
retic, and  therefore  sometimes  useful  in  dropsy; 
and  are  still  more  valuable  on  account  of  their 
power  over  the  action  of  the  heart  and  the  circu- 
lation of  the  blood,  and  are  used  in  some  diseases 
of  the  heart,  in  the  second  stage  of  pneumonia. 
in  cardiac  weakness  from  collapse,  and  as  the 
antidote  in  aconite  poisoning.  Digitalis  owes  its 
efficiency  to  various  alkaloids  and  other  sub- 
stances, some  crystalline,  known  as  digitalin, 
digitalein,  digitoxin,  digitonin.  and  digitin.  Digi- 
toxin, probably,  is  the  actively  poisonous  agent. 
Digitalin  fulfills  all  the  offices  of  digitalis  in  in- 
fluencing the  heart  and  the  circulatory  system, 
and  is  less  dangerous.    But  the  drug  should  never 


be  given  except  by  a  physician,  who  can  under- 
stand in  which  cases  it  is  applicable.  In  some 
cases  of  heart  disease  it  is  fatal.     In  some  cases 


FOXGLOVE. 

it  has  a  cumulative  action  with  fatal  results. 
The  ofl[icial  preparations  of  digitalis  are  a  tinc- 
ture, an  infusion,  a  fluid  extract,  an  abstract,  a 
solid  extract,  and  the  powdered  leaves. 

DIGITIGRADA,  dij'i-ti-gra'da  (Neo-Lat. 
noni.  pL,  from  Lat.  digitus,  finger,  toe  +  gradi, 
to  walk).  In  the  zoological  system  of  Cuvier, 
one  of  the  tribes  of  Carnivora,  distinguished  by 
walking  on  the  toes  alone,  the  heel  not  touching 
the  ground.  The  word  is  no  longer  used  as  the 
name  of  a  group,  but  in  the  adjective  form  de- 
scribes those  animals  which  walk  wholly  on  the 
toes  as  opposed  to  'plantigrade'  or  walking  on  the 
whole  sole  of  the  foot.  ]\Iost  mammals  are  more 
or  less  completely  digitigrade. 

DIGITORIUM:,  dlj'i-to'rl-um.  See  Piano- 
forte. 

DIGNE,  de'ny'  (Lat.  Dinia,  Gall,  din,  fort). 
The  capital  of  the  Department  of  Basses- Alpes, 
France,  on  the  Bleone,  60  miles  northeast  of  Mar- 
seilles (INIap:  France,  N  7).  It  occupies  a  pic- 
turesque situation  upon  a  mountain  slope,  and  is 
encircled  by  walls,  but  its  streets  are  narrow, 
crooked,  and  steep.  It  contains  a  cathedral,  a 
handsome  modern  lycoe.  and  a  public  library. 
Among  its  chief  manufactures  are  articles  of 
leather,  and  it  has  a  trade  in  dried  fruits,  honey, 
wax,  woolen  and  linen  cloth,  kid-skins,  etc.  In 
the  neighborhood  there  are  several  hot  saline 
springs,,  temperature  104°  F.    Of  Dinia,  w^hich  is 
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mentioned  by  Pliny,  nothing  remains.  It  is 
known  that  it  enihiacccl  Christianity  at  an  early 
period,  and  has  given  title  to  a  bishop  since  the 
year  340.  In  1029  a  ])lague  reduced  the  popula- 
tion of  Di<j;ne  from  10,000  to  1500.  Topulation, 
in  1891,  7201:  in  1901,  7238. 

DIGNITY.  In  English  law,  a  title  of  honor 
or  nobility.  Such  titles  are  regarded  as  a  species 
of  property,  and  are  classified  by  Blackstone 
as  incorporeal  hereditaments,  Avhich,  on  the 
death  of  the  owner,  pass,  like  the  rest  of  his  real 
estate,  to  his  heir  and  not  to  his  personal  repre- 
sentative. Like  lands,  also,  dignities  are  lield 
of  the  Cro\\Ti,  to  which  they  revert  by  escheat  on 
the  failure  of  heirs,  whereupon  they  may  be 
granted,  like  escheated  lands,  to  another.  The 
English  law  recognizes  also  a  species  of  inferior 
dignity,  as  knight,  sergeant-at-law,  and  esquire, 
which  are  not  generally  inheritable.  A  superior 
dignity,  or  title  of  nobility,  may  be  employed  in 
legal  proceedings  without  the  surname  of  the 
bearer,  and  in  early  English  law  the  omission 
of  the  title  or  'addition'  of  a  party  in  a  suit  was 
sufficient  ground  for  the  abatement  of  the  action. 
See  Xobility;  Title. 

DIGNITY  AND  IMPUDENCE.  A  Mell- 
known  painting  by  Landseer.  in  the  National 
Gallery,  London,  representing  two  dogs,  a  grave 
hound  and  an  impertinent  terrier. 

DI'GONETJ'TISM.  This  phenomenon  has  been 
observed  in  butterflies  by  Scudder.  It  is,  stated 
briefly,  the  result  of  summer  dormancy  in  the 
larva  or  of  prolonged  life  in  the  pupa.  Owing 
to  this  prolongation  of  life  in  their  preparatory 
stages,  all  the  butterflies  of  one  and  the  same 
brood  do  not  appear  in  the  same  season,  but  a 
portion  of  the  brood  flies  the  next  year.  Thus 
the  butterflies  belated  one  year  fly  and  inter- 
breed with  their  nephews  and  nieces  instead  of 
their  brothers  and  sisters.  This  is  advantageous 
to  the  species,  since  it  prevents  too  close  in-and- 
in  breeding. 

DIHEDRAL  ANGLE.     See  Axgle. 

DIJKSTRA,  dik'stra.  ^YALIXG  (IS2I— ).  A 
Erisian  poet,  born  at  Vrouwen  Parish  ( Prov- 
ince of  Friesland) .  By  his  poetic  works,  in  which 
he  shows  some  similarity  to  Fritz  Renter,  he  has 
greatly  contributed  to  the  extension  of  the  Fri- 
sian language  and  literature.  These  include: 
Doaitse  met  de  noardsce  balke  (3d  ed.  IS75)  ; 
Be  siJi-eren  7-inlelbel  (3d  ed.  1887)  ;  In  doaze 
fol  aide  snypstiaren  (in  collaboration  with  van 
der  Meulen,  2d  ed.  1882)  ;  Fi-iskc  ivinterjoune- 
nocht  (5  vols.,  1861-76).  In  all  these  produc- 
tions the  poet  exhibits  a  profound  knowledge  of 
the  national  life  and  a  rich  fund  of  humor. 

DIJON,  de'zhox'  (Lat.  Castrinn  Divionense) . 
A  town  and  seat  of  a  bishopric,  capital  of  the  De- 
partment of  Cote  d'Or,  France,  formerly  capital 
of  the  old  Duchy  of  Burgundy  (!Map:  France, 
L  4).  Dijon  occupies  a  delightful  situation  in  a 
fertile  plain  on  the  right  bank  of  the  Ouche,  and 
at  the  base  of  the  vine-clad  hills  which  produce 
the  famous  Burgundy  wines.  211  miles  southeast 
of  Paris  by  rail.  The  environs  are  exceedingly 
beautiful.  Dijon  is  surroimded  by  old  walls, 
originally  having  five  gates  ;  the  ramparts,  plant- 
ed with  trees,  have  been  converted  into  fine  boule- 
vards and  promenades.  The  town  is  for  the  most 
part  well  and  regtilarly  built  of  freestone,  and 


the  streets  are  spacious  and  clean.  Among  the 
public  buildings,  which  are  numerous  and  impos- 
ing, the  chief  are  the  cathedral,  a  massive  Gothic 
structure,  dating  from  the  thirteenth  centurj-, 
with  a  tall  wooden  spire,  above  300  feet  high; 
the  Church  of  Xotre  Dame,  a  noble  specimen  of 
Gothic  architecture;  the  Church  of  Saint  Michel, 
with  a  splendid  Eenaissance  front;  the  theatre, 
a  handsome  building  with  a  fine  Corinthian  por- 
tico; and  the  palace  of  the  dukes  of  Burgundy, 
now  used  as  the  town  hall.  This  last-mentioned 
edifice  is  exceedingly  interesting,  and,  modernized 
as  it  is  on  the  exterior,  its  internal  decorations 
still  survive  in  their  pristine  beauty.  The  mu- 
seum is  rich  in  monuments  of  the  INIiddle  Ages, 
and  contains  a  library  of  70.000  volumes  and  900 
manuscripts.  Dijon  is  the  seat  of  a  university 
v.ith  three  faculties — laAV,  science,  and  letters — 
and  possesses,  in  addition,  a  royal  college,  a  theo- 
logical seminary,  a  botanic  garden,  and  an  acad- 
emy of  art.  The  manufactures  consist  of  woolen 
cloth,  blankets,  hosiery,  leather,  vinegar,  chemical 
products,  etc. ;  and  there  are  salt  refineries,  distil- 
leries, and  breweries,  but  the  town  is  mainly  de- 
]iendent  on  its  trade  in  the  wines  of  Burgundy. 
Population,  in  1901,  70.428.  Dijon  dates  from 
Roman  times.  It  came  into  the  possession  of  the 
BurgTindians  in  the  fifth  century,  and  from  them 
passed  to  the  Franks.  In  the  ninth  centtiry  it  was 
ruled  by  comits  of  its  own,  under  the  suzerainty  of 
the  bishops  of  Langres.  In  the  eleventh  century 
it  was  united  to  the  Duchy  of  Burgundy,  of  whicn 
it  became  the  capital,  and  the  usmil  residence  of 
the  dukes,  who  rebuilt  and  greatly  enlarged  and 
improved  it.  On  the  death  of  Charles  the  Bold, 
1477,  it  was  annexed  to  the  Crown  of  France  by 
Louis  XI.  Dijon  is  the  birthplace  of  Bossuet,  the 
elder  Crebillon,  and  Jouffroy,  the  sculptor. 

DIKE,  or  DYKE  (AS.  die,  Icel.  dJk.  MHG. 
Ucli.  Gcr.  Tcich,  pool;  probably  connected  ulti- 
mately with  Gk.  Tetxos,  teichos,  wall).  In  geol- 
ogy, a  relatively  thin  body  of  igneous  rock  occur- 
ring between  the  separated  walls  of  a  fissure. 
It  differs  from  vein,  which  it  resembles  in  form, 
in  having  originated  by  the  intrusion  and  con- 
solidation of  molten  material,  and  not  by  the 
deposition  of  minerals  from  solution.  Dikes  are 
usually  inclined  at  considerable  angles  from  the 
horizontal,  and,  when  the  adjacent  rock  has  de- 
cayed, they  project  above  the  surface  like  walls 
of  masonry.  They  vary  in  width  from  a  few 
inches  to  hundreds  of  feet,  the  larger  dikes  some- 
times extending  a  distance  of  many  miles ;  they 
reach  downward  to  unknoA^ni  depths.  Proof  of 
their  igneous  origin  is  foiuid  in  the  great  changes 
which  the  strata  forming  their  walls  have  suf 
fered  by  the  intense  heat.  Limestone  in  contact 
with  dikes  is  changed  to  crystalline  marble : 
shale  is  hardened  to  slate,  or  by  the  development 
of  new  minerals  becomes  schist;  and  bituminous 
coal  asstimes  the  character  of  anthracite.  While 
of  wide  occurrence,  dikes  are  especially  frequent 
in  regions  of  crustal  folding  and  volcanic  dis- 
turbance. They  are  often  found  traversing  the 
sides  of  volcanoes,  where  they  originate  during 
eruptions  by  fissuring  of  the  cone  and  filling  of 
the  cracks  with  lava.  The  consolidation  of  igne- 
ous rocks  in  the  form  of  dikes  develops  peculiar 
features  of  strticture,  and  this  fact  has  been  used 
by  some  authorities  as  the  basis  of  a  rock  class 
kno'mi  as  'dike  rocks.'  See  Geology;  Igxeous 
Rocks;  Volcano. 
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DIKE.  An  embankment  of  earth,  most  com- 
monly one  used  to  reclaim  or  protect  lands  sub- 
ject to  flooding  or  formed  in  land-drainage  opera- 
tions. The  term  is  sometimes  applied  to  low 
earth  dams,  generally  such  as  are  auxiliary  to 
the  main  dam,  foi-ming  an  artificial  resem'oir  by 
closing  minor  outlets  from  the  natural  basin. 
See  Dams;    Drainage;    Levees. 

DFKE  {Gk.AlKv).  The  embodiment  of  jus- 
tice in  C4reek  mythology.  She  is  the  daughter  of 
Zeus  and  Themis,  and,  with  her  sisters,  Eunomia 
(Order)  and  Irene  (Peace),  is  reckoned  among 
the  Horn?.  Like  the  Erinnyes,  tlie  avengers  of 
wrong,  she  is,  unlike  them,  also  the  rewarder  of 
virtue. 

DIKE,  dik,  Samuel  Warren  (1839—  ).  An 
American  Congregational  clergyman,  prominent 
as  an  agitator  for  reform  in  the  laws  of  divorce. 
He  was  born  at  Thompson,  Conn.  He  graduated 
at  Williams  College  in  186.3  and  at  Andover 
Theological  Seminary  in  1866.  In  1881  he  be- 
came corresponding  secretary  of  the  Divorce  Re- 
form League  (now  called  the  National  League 
for  the  Protection  of  the  Family),  which  he  or- 
ganized. His  writings  are  mostly  in  exposition 
and  defense  of  the  principles  of  the  league. 

DIKEL'OCEPH'ALUS  (Xeo  Lat..  from  Gk. 
BiKeWa,  dilcelht,  mattock  +  xe^aX^,  kephale, 
head).  A  genus  of  Upper  Cambrian  trilobites  of 
the  family  Olenidse.  The  carapace  is  broad  and 
flat,  the  head  broadly  lunate,  eyes  elongate  reni- 
form,  glabella  short,  thorax  broad  and  flat,  with 
nine  segments  and  low  axis,  and  pygidium  large, 
expanded,  and  fl.at,  with  a  sharp  triangular  spine 
at  each  posterior  lateral  corner.  The  best-known 
species,  Dikelocephalus  Minnesotensis,  with  a 
length  of  three  to  eight  inches,  is  very  common 
in  certain  yellow  shales  of  the  Upper  Cambrian 
in  Wisconsin  and  Minnesota.  A  number  of  other 
species  from  the  Cambrian  and  Lower  Ordovician 
of  Europe  and  Xorth  America  have  been  incor- 
rectly placed  in  this  genus,  Avhich  is  considered 
generally  as  the  index  fossil  of  the  Upper  Cam- 
brian,  or  Potsdam   horizon.     See  Olexus  ;   Tri- 

LOBITE. 

DIKOA,  de-kc/a.  A  fortified  town  of  the  old 
kingdom  of  Boniu,  in  Central  Africa,  now  in- 
cluded in  the  German  colony  of  Karaerun  (Map: 
Africa,  F  3).  It  is  situated  about  25  miles  south 
of  Lake  Chad.  Its  population  is  estimated  at 
from  15.000  to  25,000. 

DILAPIDATION  (Lat.  dilapidatio,  from  di- 
lapidarc,  to  waste,  from  Lat.  di-,  apart  +  lapi- 
dare,  to  throw  stones,  from  lapis,  stone).  In  the 
English  law  this  arises  where  a  rector,  vicar,  or 
other  incumbent  of  an  office  of  the  established 
Church  of  England  destroys,  pulls  down,  or  al- 
lows to  fall  into  decay  for  want  of  repair,  his 
residence  or  any  other  buildings  belonging  to  his 
spiritual  living:  or  commits  or  allows  any  injury 
or  waste  upon  the  lands,  woods,  or  other  inheri- 
tance of  the  Church.  The  liability  is  solely  for 
preservation  of  the  property,  and  not  for  any- 
thing in  the  way  of  ornament.  See  Benefice; 
Repairs;  Waste. 

DILE'MI.  The  name  of  a  Persian  dynasty. 
See  Samani  and  Dilemi. 

DILEMMA  (Lat.  dilemma,  from  Gk.  di\7]fifj.a, 
conclusion  from  two  propositions,  from  Si-,  di-, 
double  -f-  \T]fj./xa,lem.ma,  proposition,  f rom  Xa^/Sd- 
iXLv,      hniihaiu'iii,  to  take).     A  true  dilemma  is 


defined  by  Whately  as  "a  conditional  syllogism 
with  two  or  more  antecedents  in  the  major,  and 
a  disjunctive  minor."  One  form  of  it  is  repre- 
sented in  the  following  scheme:  If  A  is  B,  C  is 
D,  and  if  F  is  G,  C  is  D;  but  either  A  is  B  or 
F  is  G,  hence  C  is  D.  There  being  two  mutually 
exclusive  propositions  in  the  minor  premise,  a 
person  must  admit  one  or  the  other,  and  is  then 
caught  between  the  'two  horns  of  the  dilemma.' 
See  Logic. 

DILETTANTE,  dil'et-tan'te  or  de'let-tiin'ta 
(It.,  pres.  part,  of  dilettare,  to  delight).  A  term 
in  its  original  sense  synonymous  with  an  ama- 
teur, or  lover  of  the  fine  arts.  It  has,  however, 
come  into  use  as  suggesting  somewhat  the  trifler, 
the  dabbler  in  any  or  all  of  those  arts  which,  if 
seriously  pursued,  make  for  civilization  and  true 
culture.  The  dilettante,  however,  may  serve  a 
good  purpose,  and  often  does,  by  interesting  him- 
self in  the  consei-vation  of  objects  of  art.  See 
Dilettante  Society. 

DILETTANTE  SOCIETY.  A  body  of  noble- 
men and  gentlemen  by  whose  exei'tions  the  study 
of  antique  art  in  England  has  been  largely  pro- 
moted. The  society  was  founded  in  1734,  and 
held  its  meetings  at  the  Thatched  House  Tavern 
in  Saint  James  Street.  It  was  in  its  beginnings 
simply  an  amateur  club,  its  object  being  to  com- 
bine social  and  friendly  intercourse  with  the 
cultivation  of  artistic  knowledge  and  the  gratifi- 
cation of  artistic  tastes.  But  its  funds  having 
accumulated  to  a  large  amount,  its  members 
resolved,  in  1764,  to  fit  out  an  expedition  for  the 
purpose  of  collecting  details  and  drawings  of  the 
most  remarkable  artistic  monuments  of  an- 
tiquity. The  persons  selected  for  carrying  out 
this  important  undei'taking  were  Mr.  Chandler, 
of  Magdalen  College,  Oxford,  the  editor  of  the 
Marmora  Oxoniensis;  Mr.  Revett  and  Mr.  Stew- 
art, the  authors  of  the  magnificent  work  on 
Athenian  antiquities ;  and  Mr.  Pars,  a  talented 
young  artist.  Having  spent  two  years  in  Greece, 
they  returned  in  1766,  bringing  with  them  the 
materials  for  the  two  splendid  volumes  on  the 
antiquities  of  Ionia,  which  were  published  at 
the  expense  of  the  society.  Architecture  had 
been  the  first  object  of  their  inquiries,  but  their 
attention  was  now  turned  to  sculpture,  which 
Avas  then  at  the  lowest  ebb  in  England.  A  series 
of  the  finest  antique  statues,  bas-reliefs,  and 
busts  was  selected  and  engraved  with  the  great- 
est care.  This  work  appeared  in  180!),  with  dis- 
sertations by  Payne  Knight.  In  1811  a  second 
architectural  exploring  party  was  dispatched  by 
the  society  to  Asia  ]Minor,  consisting  of  Mr. 
(afterwards  Sir  William)  Gell,  Mr.  Bedford, 
and  IMr.  Gandy.  Two  volumes  were  issued,  one 
in  1817  entitled  The  Unedited  Antiquities  of  At- 
tica, and  a  second  on  Antique  Sculpture  in.  1835. 
For  these  spirited  exertions  in  their  behalf,  the 
public  have  been  indebted  to  a  club  of  some  sixty 
private  gentlemen.  In  1777  Sir  Joshua  Rey- 
nolds, \\ho  was  at  that  time  painter  to  the  Dilet- 
tante Society,  began  his  famous  portraits  of  the 
members,  which  consist  of  two  groups  of  seven 
persons  each.  Among  his  subjects  were  Henry 
Dundas,  Lord  Mulgrave,  Payne  Gallwey,  and 
Stanhope. 

DILIGENCE  (Fr.,  from  Lat.  diligentia,  at- 
tentiveness,  from  diliffere,  to  love,  choose,  from 
di-,  apart  +  lef/ere,  to  choose).  A  name  used  in 
France    for    a    public    conveyance    resembling    a 
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stage-coach.  It  was  a  huge,  strong-built  vehicle, 
with  4  broad  wheels,  weighing,  with  its  load, 
about  5  tons,  and  was  drawn  by  4  stout  horses,  at 
the  rate  of  about  0  miles  an  hour.  It  consisted  of 
3  chief  compartments;  the  front,  called  the 
coupe,  for  3  persons;  the  second,  called  the  in- 
terieur,  for  6  persons;  and,  lastly,  the  rotonde, 
entered  from  behind,  for  0  persons.  Aloft,  in 
front,  was  the  hanquette,  where  the  conducteur 
was  seated;  and  behind  this,  imderneath  a  thick 
leather  covering,  passengers  were  sometimes  hud- 
dled among  luggage  and  goods,  with  little  regard 
to  their  comfort.  All  the  places  in  the  body  of 
the  vehicle  were  numbered,  and  assigned  in  the 
order  of  booking.  Usually  an  effort  was  made  to 
be  booked  early,  in  order  to  secure  corner  places. 
In  booking,  it  was  customary  to  pay  only  a  por- 
tion of  the  fare,  called  qrrhes  (earnest  money) ,  the 
remainder  being  paid  at  the  end  of  the  journey. 
The  driver  being  concerned  only  with  the  horses, 
the  entire  management  of  the  vehicle,  including 
the  charge  of  the  drag  or  break,  devolved  on  the 
conducteur,  a  personage  dressed  in  a  blue  cloth 
jacket  and  cap,  and  having  a  badge  on  his  breast 
indicative  of  his  digiiity.  The  system  of  dili- 
gences has  become  obsolete  since  the  development 
of  railways,  but  the  memory  of  the  diligence  will 
long  survive  in  literature. 

DILKE,  dilk.  Charles  Wextw'ORTII  (1789- 
18G4).  An  English  critic  and  antiquary.  He  grad- 
uated at  Cambridge,  was  for  many  years  an  offi- 
cial in  the  navy  pay-office,  and  from  1830  to  1846 
edited  the  Athenceum,  of  which  he  had  in  the  for- 
mer year  become  proprietor.  In  1846-49  he  man- 
aged the  Daily  Xeivs.  He  was  a  friend  of  Keats, 
Hood,  Leigh  Hunt,  Barry  Cornwall,  and  Lamb, 
and  between  1847  and  1864  wrote  for  the  Athe- 
naum  a  number  of  valuable  literary  essays,  col- 
lected as  Papers  of  a  Critic  (2  vols.,  187.5). 

DILKE,  Sir  Charles  Wentworth  (1810-69). 
An  English  promoter  and  politician,  born  in 
London  and  educated  at  Cambridge.  He  was  a 
zealous  promoter  of  the  great  International  Ex- 
hibition of  1851 ;  and  was  one  of  the  English 
conmiissioners  of  the  New  York  Industrial  Ex- 
hibition of  1853.  He  was  also  one  of  the  five 
royal  commissioners  for  the  exhibition  of  1862, 
and  was  shortly  afterwards  knighted.  In  1865 
lie  was  a  memlier  of  Parliament,  and  in  1869 
representative  of  England  at  the  Saint  Peters- 
burg Horticultural  Exhibition. 

DILKE,  Sir  Charles  Wentworth  (184.3—). 
An  English  politician  and  author,  born  at  Chel- 
sea, the  grandson  of  Charles  Wentworth  Dilke 
(q.v.).  He  graduated  at  Cambridge  in  1866, 
traveled  extensively  in  the  United  States,  Canada, 
and  the  P>ritish  countries  in  the  East;  and  em- 
bodied his  observations  in  Greater  Britain:  A 
Recotfl  of  Travel  in  English-Speaking  Countries 
Durina  tmC-GJ  (1868)."  He  represented  Chelsea 
in  Parliament  from  1868  to  1886,  was  Under-Sec- 
retary of  State  for  Foreign  Affairs  from  1880  to 
1882,  and  was  president  of  the  Local  Government 
Board  from  1882  to  1885.  Always  a  radical  in 
politics,  he  was  fiercely  attacked  in  the  seventies 
because  of  his  avowed  republicanism.  Among  the 
reform  measures  carried  by  him  was  the  one  secur- 
ing the  municipal  franchise  for  women.  In  1884 
he  was  prominent  as  chairman  of  the  Royal  Com- 
mission on  the  Housing  of  the  Working  Classes. 
In  February,  1886,  a  Mr.  Crawford  secured  a 
divorce  from  his  wife,  naming  Sir  Charles  Dilke 


as  co-respondent ;  the  case  was  spoken  of  and 
known  as  the  Crawford  Scandal.  Pending  the 
trial  and  after  it  was  known  that  Sir  Charles  was 
implicated,  he  was  elected  member  of  Parliament 
for  Chelsea,  it  being  understood  that  he  would 
resign  if  the  final  outcome  of  the  trial  seemed  to 
his  constituents  to  warrant  it.  He  did  not  re- 
sign. At  the  trial  the  charges  against  him  were 
sustained  and  the  divorce  was  granted.  He  re- 
tired from  public  life,  but  reentered  it  in  1892, 
since  which  time  he  has  sat  in  Parliament  for  the 
Forest  of  Dean.  Sir  Charles  Dilke  succeeded  his 
father  and  grandfather  as  proprietor  of  the  Athe- 
nceuni,  and  became  the  owner  of  Xotes  and  Que- 
ries. Besides  the  works  already  mentioned,  he 
published  The  Present  Position  of  European-  Poli- 
tics (1887)  :  Problems  of  (Ireater  Britain  (1890), 
and  The  British  Empire  (1898). 

DILKE,  Lady  Emilia  Frances  Strong  (1840 
— ).  An  English  author,  born  at  Ilfracombe. 
She  was  privately  educated,  became  a  contributor 
to  the  katurduy  Review  in  1864, -and  subse- 
quently was  for  many  years  fine-art  critic  of  the 
Academy.  In  addition  to  numerous  articles  in 
English  and  French  periodicals,  she  published 
The  Renaissance  of  Art  in  France  (1879),  a  biog- 
raphy of  Lord  Leigltton  (1881,  in  Dumas's 
"Modern  Artists  Series")  ;  Art  in  the  Modern, 
State  (1884)  ;  French  Painters  of  the  Eighteenth 
Century  (1899);  and  French  Architects  and, 
Sculptors  of  the  Eighteenth  Century  (1900). 
She  was  married  first  to  the  Reverend  ilark  Pat- 
tison  (q.v.),  and  later  to  Sir  C.  W.  Dilke  (q.v.). 

DILL  (AS.  dile,  OIIG.  tilli,  Ger.  Dill,  from 
Dutch  dille;  origin  obscure),  Anethum.  A 
genus  of  plants  of  the  natural  order  Umbelliferte, 
having  compound  umbels  without  general  or  par- 
tial involucres.  Dill  (A)iethum  or  Peucedanum 
graveolens)  is  an  annual  or  biennial  plant,  which 
grows  wild  in  grain-fields  in  tlie  East  and  in  the 
countries  around  the  ]\Iediterranean.  It  is  quite 
hardy  in  Great  Britain,  and  is  cultivated  to  some 
extent  in  the  United  States.  It  has  from  a  very 
early  period  been  in  general  cultivation  as  an 
aromatic,  stimulant,  and  carminative.  It  has  a 
stem  one  to  four  feet  high,  bearing  at  top  a  flat 
umbel  of  ten  to  thirty  rays ;  the  leaves  much 
divided,  and  the  final  segments  thread-like.  It 
has  strong,  peculiar  aromatic  smell  and  taste; 
the  leaves  and  fruits  are  extensively  used  for 
flavoring  pickles,  sauces,  etc.  The  fruit  (dill- 
seed)  is  used  in  medicine,  chiefly  for  relief  of 
flatulence  in  infants,  and  is  administered  in  the 
form  of  dill  water  in  the  preparation  of  which 
oil  of  dill  is  employed— a  pale-yellow  essential 
oil,  on  w^hich  the  properties  of  the  plant  depend, 
and  which  is  obtained  by  distillation.  Sowa  dill 
(Anethum  soiva),  now  considered  as  identical 
with  the  preceding,  is  a  native  of  Bengal,  and  is 
much  cultivated  in  the  East  Indies  for  its  fruit, 
which  is  variously  used  in  medicine  and  flavor- 
ing. It  is  a  common  ingredient  in  curries.  The 
plant  much  resembles  common  dill,  but  its 
flavor  is  stronger. 

DILLE'NIUS,  or  DIL'LEN,  Johann  .Iakou 
(1687-1747).  A  German-English  botanist.  He 
was  born  at  Darmstadt,  Germany.  After  holding 
a  professorship  at  the  L^niversity  of  Giessen  he 
went  to  England  (1721),  and  Avas  in  charge  of 
the  celebrated  Sherard  Botanical  Gardens  at  El- 
tham  for  several  years.  In  1728  he  was  ap- 
pointed  professor   of   botany   at   Oxford,   where 
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he  remained  until  his  death.  His  work  on 
mosses,  entitled  Hifitoria  Muscorum  in  qua  cir- 
citer  Hexceniw  Species  Veteres  et  Novce  ad  sua 
Genera  Relntw  Descrihuntur  (1741;  reprinted, 
1811),  was  long  accepted  as  the  standard  au- 
thority on  the  subject.  It  -was  profusely  and 
handsomely  illustrated,  and  treated  the  subject 
in  a  most  comprehensive  manner.  Consult 
Schilling,  Johann  Jakob  Dillenius  (Hamburg, 
1888). 

DILLENBURG,  dil'lcn-boorG.  The  capital  of 
the  circle  of  Dill,  Hesse-Nassau,  Prussia,  pic- 
turesquely situated  on  the  Dill,  21  miles  south- 
west of  ^larburg.  It  has  interesting  associations 
of  William  of  Orange,  the  liberator  of  the  Nether- 
lands, in  the  Wilhelmsthurm,  130  feet  high, 
occupying  the  site  of  Dillenburg  Castle,  in  which 
he  was  born  in  1533.  A  statue  of  Bismarck, 
erected  in  1898,  is  also  a  feature  of  the  town. 
Iron-mining  is  the  chief  industry  and  a  mining 
school  is  one'  of  the  principal  educational  institu- 
tions.    Population,  in  1900,  4470. 

DILLINGEN,  dll'llng-en.  A  town  of  Bavaria, 
on  the  Danube,  24  miles  northwest  of  Augsburg. 
Its  principal  buildings  are  the  palace,  the  royal 
gymnasium  and  Latin  school,  a  Capuchin  mon- 
astery, a  Franciscan  nunnery,  a  deaf  and  dumb 
asylum,  and  several  hospitals  (Map:  Germany, 
D  4).  The  university,  founded  in  1540,  and  one 
of  the  chief  seats  of  the  Jesuits,  was  suppressed 
in  1804.  There  are  manufactures  of  cutlery  and 
twine.  Population,  in  1890,  5775:  in  1900.  6077. 
In  the  ]Middle  Ages  the  town  was  the  seat  of  the 
counts  of  Dillingen,  and  from  1286  until  1803, 
when  it  came  into  the  possession  of  Bavaria,  it 
belonged  to  and  was  the  residence  of  the  bishops 
of  Augsburg. 

DILLINGHAM,  \Villi.\m  Paul  (1843—). 
An  American  lawyer  and  politician,  born  at 
Waterbury,  Vt.  He  was  admitted  to  the  bar  in 
1867,  was  Secretary  of  Civil  and  Military  Affairs 
of  Vermont  from  1874  to  1876,  a  member  of  the 
Lower  House  of  the  Vermont  Legislature  in  1870 
and  1884,  and  of  the  Senate  in  1878  and  1880.  In 
1888-90  he  was  C4overnor  of  the  State,  and  in 
1900  was  elected  to  the  United  States  Senate 
to  take  the  seat  of  Justin  S.  Morrill  (q.v. ),  de- 
ceased. 

DILLMANN,  diPman,  Chkistiax  Friedrich 
August  (1823-94).  A  German  Orientalist  and 
theologian.  He  was  born  at  Illingen.  Wiirttem- 
berg,  and  educated  at  Tiibingen,  where,  in  1852, 
he  became  lecturer.  In  1854  he  became  professor  of 
Oriental  languages  at  Kiel,  and  in  1854  accepted 
a  call  to  a  professorship  of  Old  Testanxent  e.xegesis 
at  Giessen.  He  succeeded  Hengstenberg  as  profes- 
sor of  Old  Testament  exegesis  at  the  Lfniversity 
of  Berlin  in  1869,  and  in  1877  was  elected  a  mem- 
ber of  tile  Royal  Academy  of  Sciences.  He  is 
noted  chiefly  for  researches  in  the  Ethiopic  lan- 
guage, of  which  he  published  a  grammar  (1857) 
and  a  dictionary  (1865).  His  other  publications 
include  a  commentary  on  Exodus  and  Leviticus 
(3d  ed.  1897)  and '  one  on  Genesis  (6th  ed. 
1892).  He  was  president  of  the  Fifth  Interna- 
tional Oriental  Congress  of  1881.  whose  proceed- 
ings he  published   (1882). 

DIL'LON,  John  MSSl— ).  An  Irish  politi- 
cian and  agitator.  He  was  born  in  Dublin,  the 
son  of  .Tohn  Blake  Dillon  (1816-66),  who  was 
a  prominent  member  of  the  Young  Ireland  Party. 
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Dillon  was  educated  at  the  Catholic  Univer- 
sity of  Dublin  and  the  Royal  College  of  Sur- 
geons of  Ireland.  He  early  identified  himself 
with  the  Parnellite  movement,  and  in  1880 
was  returned  for  Tipperarj-.  In  Parliament  he 
soon  became  prominent  for  the  violence  of  his 
language,  while  his  connection  with  the  "Plan  of 
Campaign'  (q.v.)  led  to  his  imprisonment  in 
1888  and  1891.  From  1883  to  1885  he  was  ab- 
sent from  political  life  on  account  of  ill  health; 
but  in  the  latter  year  he  was  elected  for  East 
Mayo,  and  was  reelected  in  1892,  1895,  1897,  and 
1900.  He  succeeded  Justin  McCarthy  as  chair- 
man of  the  Irish  Nationalist  Party  in  1896,  and 
held  this  position  until  1899. 

DILLON,  Joiix  Forrest  (1831 — ).  An 
American  lawyer.  He  was  born  at  Northampton, 
Montgomery  County,  N.  Y.,  and  early  in  life  set 
tied  in  Iowa,  where  he  successively  became  State 
Prosecuting  Attorney  (1852-58),  judge  of  the 
Supreme  Court  of  Iowa  (1863-69),  and  judge  of 
the  United  States  Circuit  Court,  Eighth  Judicial 
District  (1869-79).  In  1879  he  came  to  New 
York  City,  where  he  was  appointed  professor  of 
real  estate  and  equity  jurisprudence  at  Columbia 
Law  School,  with  which  institution  he  remained 
for  three  years.  During  the  past  fifteen  years 
he  has  become  prominently  known  as  a  railroad 
lawyer,  and  is  now  associated  as  general  or  con- 
sulting counsel  with  the  ^Manhattan  Elevated 
and  Union  Pacific  railroad  companies,  and  with 
the  Western  Union  Telegraph  Company.  His 
works  include:  Removal  of  Causes  frbm  titate  to 
Federal  Courts ;  and  Lau:s  and  Jurisprudence  of 
England  and  America. 

DILOLO,  de-lr/16,  Lake.  A  small  lake  in  Por- 
tuguese West  Africa,  near  the  southern  boundary 
of  the  Congo  Free  State,  situated  in  latitude  11° 
30'  S.,  longitude  22°  30'  E.  Its  altitude  is  about 
4700  feet.  It  lies  on  the  waterslied  between  the 
river  systems  of  the  Congo  and  the  Zambezi,  with 
both  of  which  it  may  be  connected.  Lake  Dilolo 
was  discovered  by  Livingstone  in  the  beginning 
of  1854.     It  abounds  in  hippopotamuses  and  fish. 

DILTHEY,  dePti,  Wii.helm  (1834—).  A 
German  philosopher.  He  was  born  at  Biebrich 
on  the  Rhine,  and  was  educated  at  Heidelberg 
and  Berlin.  He  occupied  the  chairs  of  philosophv 
at  Basel  in  1866,  Kiel  in  1868,  Breslau  in  lS7i, 
and  Berlin  in  1882.  In  his  principal  work,  Ein- 
leitung  in  die  Geistesicissenscliaften  (1883),  he 
endeavors  to  furnish  a  rational  basis  for  the 
sociological  and  historical  sciences,  by  elimi- 
nating the  element  of  metaphysics  and  substi- 
tuting therefor  psychology  as  a  primary  factoi'. 

DIL'UENTS  (from  Lat.  diluerc.  to  wa>li 
away,  from  di-,  apart  +  lucre,  to  wash).  Medi- 
cines whose  purpose  is  to  dilute  tlie  blood  and 
increase  the  quantity  of  the  excretions  generally. 
The  simplest  and  best  of  diluents  is  pure  water: 
but  all  watery  fluids,  such  as  lemonade,  soda- 
water,  beer,  infusions,  tea.  etc..  may  be  regarded 
as  coming  luider  this  designation. 

DILU'VIUM  (Lat.  flood,  from  diluere,  to 
wash  away).  A  name  formerly  given  by  geolo- 
gists to  those  strata  which  they  believed  to  have 
been  formed  by  the  deluge,  and  more  particularly 
to  the  boulder  clay.  When  the  adjective — di- 
luvial— is  employed  by  modern  writers,  it  is  to 
eharncterizc  those  accumulations  of  gravel  or 
angular    stones    formed    during    the    Pleistocene 
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period.  The  term  is  little  used  by  modern 
^^Titel^s,  except  peihaps  in  Germany. 

DI'MAN,  Jeremiah  Lewis,  D.D.  (1831-81). 
An  American  Congregational  theologian.  He  was 
born  in  Bristol,  R.  I.,  and  died  in  Providence, 
where  he  had  been  professor  of  history  and 
political  economy  in  Bro^^^l  University  (his  alma 
mater)  since  18G4.  He  was  an  able  preacher 
and  orator,  and  is  remembered  by  his  posthumous 
publications,  The  Theistic  Argument  (1881),  and 
Orations  find  Essays  ( 1881).  For  his  biography, 
consult  Caroline  Hazard    (Boston,   1887). 

DIMANCHE,  de'maNsh',  Moxsieur.  A  mer- 
chant in  ]\Ioliere's  Don  Juan,  who  unsuccessfully 
attemj^ts  to  collect  his  bills.  The  term  is  in  use 
in  France  as  the  synonym  for  a  dun. 

DIME  (OF.  disnie,  Lat.  decimus,  tenth,  from 
decern,  ten).  In  the  United  States,  a  silver  coin 
whose  value  is  ten  cents — that  is,  one-tenth  of  a 
dollar. 

DIMENSIOIf  (Lat.  dimensio,  from  dimctire, 
to  measure  off.  from  di-,  apart  +  metiri,  to  meas- 
ure). In  geometry,  a  line,  whether  straight  or 
curved,  has  one  dimension,  viz.  length;  a  plane 
surface  has  two,  length  and  breadth;  and  a 
solid  has  three,  length,  breadth,  and  thickness. 
In  algebi-a,  the  term  dimension  is  applied  in 
much  the  same  sense  as  degree,  to  express  the 
number  of  literal  factors  contained  in  a  product. 
Thus  X-,  xy,  2ab  are  said  to  be  of  two  dimen- 

a'bc 
sions ;   oif,  x-y.    of  three ;   and  so  on.     In 

physical  measurements  the  power  to  which  the 
unit  (q.v.)  of  measure  enters,  determines  the 
dimension  of  the  e.xpression.  The  form  of  any 
material  body  may  be  described  in  terms  of  at 
least  three  dimensions,  hence  the  space  in  which 
these  forms  or  figures  exist  is  usually  regarded 
as  tri-dimensional.  However,  the  possibility  of 
the  existence  of  a  space  having  more  than  three 
dimensions  has  been  discussed.  The  possibility 
of  such  space  is  conceivable  and  such  an  hypoth- 
esis is  of  service  to  the  mathematician  in  ex- 
plaining analytic  phenomena.  Since  points,  lines, 
and  surfaces,  in  general,  generate  by  their  mo- 
tion lines,  surfaces,  and  solids,  respectively,  it 
may  be  inferred  that  some  movement  of  a  figure 
of  three  dimensions  can  generate  a  figure  of  four 
dimensions.  Analytically  it  is  only  necessary  to 
imagine  four  parameters  or  coordinates  belonging 
to  each  point  of  four-dimensional  space,  or  five 
in  five-dimensional  space,  and  so  on,  in  order 
to  develop  a  system  of  analysis  as  logical  in  it- 
self as  that  of  only  three  dimensions.  Figures 
to  represent  some  features  of  four-dimensional 
bodies  have  been  imagined.  See  Chasles  ;  Char- 
ACTEKTSTic :  and  Geometry. 

DIMENSIONS.  All  physical  quantities,  such 
as  force,  energy,  electric  intensity,  magnetic 
poles,  etc.,  admit  of  mathematical  expression  in 
terms  of  the  elementary  ideas  of  physics.  Thus, 
all  mechanical  quantities  can  be  expressed  in 
terms  of  mass,  length,  and  duration  of  time. 
All  electrical  and  magnetic  qviantities  can  be  ex- 
pressed in  terms  of  mass,  length,  duration  of 
time,  and  the  'inductivity'  of  matter  for  electric 
or  magnetic  forces.  (See  Ei.ectricity.)  Thus, 
velocity  is  defined  as  the  limiting  value  of  Aa?  to 
A^  where  At  is  the  distance  traversed  in  the 
time  A^;  consequently  velocity  involves  the  idea 
of   a    number   of    units    of    length    divided   by    a 
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number  of  time-units:   its  'dimensions'  are  said 

L  -1 

to  be    ™    or  LT    .    If,  therefore,  on  any  system 

of  units,  e.g.  the  C.G.S.  system  (q.v.),  the 
numerical  value  of  a  certain  velocity  is  V,  its 
value  on  a  system  of  units  in  which  the  unit  of 
length  is  ten  times  as  large  as  in  the  former 
system  would  be  V/10.  Similarly,  acceleration 
or  the  rate  of  cliange  of  velocity  with  reference 

to    the    time    has    the    dimensions  ( ™ )  -^  T    or 

LT  .  Force  is  measured  by  the  product  of 
acceleration  and  mass;  its  dimensions  are  there- 
fore MLT-'- 

In  the  following  table  are  given  the  dimen- 
sions of  various  mechanical  quantities: 

Acceleration L  T~' 

Force M  L  T  -== 

Pressure ML"^  T"' 

Work      \  MT=T-  = 

Energv  / ^^  ^   ^ 

Moment  of  force M  L=  T-  = 

If  K  and  yu  are  written  for  tlie  dimensions  of 
electric  and  magnetic  inductivity.  the  dimen- 
sions of  electric  and  magnetic  quantities  have 
the  following  values.  In  'the  first  column  are 
given  the  electro-static  system  of  imits;  in  the 
second,  the  electro-mag-netic.     ( See  Electricity.  ) 

Electric  quantity  L^  M  -  T "'  K  *  or  L  ^  M  ^  yu."^ 
Electric  current  L  ^  M^  T  "'  K  ^  or  L  ^  M  ^  T"'  /*  ^ 

Magnetic  pole L  ^  M  '  T  "  V  - 

Electric   resistance L  T  ~^  /f 

Electro-motive  force  L^M^T"'  K"^ 

or L^M'T">^ 

Electric  capacity. .  .LK L~*  TV"' 

The  dimensions  of  any  one  physical  quantity, 
however  expressed,  must  be  identical ;  and  there- 
fore,  choosing  electric  current 

Li  Mi  T~=  K*  =  L5  M*  T~'  [T^-  or  LT""'  = 

[i^'Kr^.  Hence /iK  =  L~iT~i 
This  means  that,  although  the  dimensions  of 
neither  electrical  nor  magnetic  indvictivity  are 
known  in  terms  of  length,  mass,  or  time,  the 
product  of  the  two  has  the  dimensions  L  ~-  T  ^5 
i.e.  the  same  dimensions  as  the  square  root  of 
the  reciprocal  of  a  velocity. 

It  should  be  noted  that  work  and  moment  of 
force  have  the  same  dimensions ;  but  there  is 
a  difference  in  this  respect,  in  work  the  element 
of  distance  is  in  the  direction  of  the  force,  while 
in  moment  of  force  tlie  element  of  distance  is  at 
right  angles  to  the  direction  of  the  force.  This 
might  be  indicated  by  calling  X  and  Y  the  di- 
mensions of  length  in  directions  at  right  angles 
to  each  other;  in  which  case  force  has  the  dimen- 
sions MXT  -" ;  work,  MX=T  -- ;  moment  of  force, 
MXYT-^- 

In  any  equation  connecting  physical  quanti- 
ties, it  is  evident  that  the  dimensions  of  the 
quantities  on  the  two  sides  of  the  equation  must 
be  identical ;  for  a  mass  cannot  equal  a  length, 
etc.  This  fact  is  often  useful  either  in  verifying 
general  conclusions  or  in  predicting  the  con- 
nection between  various  quantities.  The  subject 
of  dimensions  is  thoroughly  treated  in  Daniel's 
Text-Book  of  the  Principles  of  Physics  (London, 
1894)  ;  Maxwell,  Heat  (London.  1891)  ;  Everett, 
The  C.  G.  8.  System  (London,  1875). 
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DIMID'IA'TION  (Lat.  dimidiatio,  a  halving, 
from  dimidiarc,  to  halve,  from  dimklius,  half, 
from  dl-,  apart  +  medius,  middle).  In  heraldry, 
a  mode  of  marshaling  (q.v. )  arms  followed  chief- 
ly before  quartering  and  impaling  came  into 
use,  and  retained  to  Some  extent  in  Continental 
heraldry.  It  consists  in  cutting  two  coats-of- 
arms  in  half  by  a  vertical  line,  and  uniting  the 
dexter  half  of  the  one  to  the  sinister  half  of  the 
other. 

DIMIN'UEN'DO  (It.,  diminishing).  A  term 
in  nuisic,  meaning  to  diminish  in  loudness.  Di- 
minuendo can  be  applied  to  a  single  note,  when 
it  is  a  long  note,  as  well  as  to  a  jiassage  of  many 
notes ;  but  the  diminuendo  on  a  single  note  can 
be  executed  only  on  wind  instruments,  or  on 
stringed  instruments  played  with  a  bow.  Di- 
minuendo is  so  nearly  of  the  same  meaning  as 
decrescendo  that  it  is  frequently  marked  with 
tiie  same  sign,  thus:    ii=» 

DIMINUTION  (Lat.  diminutio,  derninutio, 
from  dcmi)iuerc,  to  lessen,  from  de,  down  +  min- 
iirre,  to  make  small,  from  minor,  less).  In  music, 
the  repetition  of  a  theme  in  such  a  manner  that 
each  note  of  the  original  theme  is  reduced  to  one- 
half  or  one-quarter  of  its  original  value.  Diminu- 
tion occurs  most  frequently  in  tlie  stretta  of  the 
fugue,  but  also  in  the  free  style  of  writing.  For 
diminution  of  intervals,  see  Interval. 

iJiMINUTIONS.  A  word  indiscriminately 
used  in  heraldry  for  differences,  marks  of  ca- 
dency, and  brisures. 

DIMINUTIVE  (Fr.  diminutif,  ML.  diminu- 
tiriis,  from  Lat.  deininutiviis,  diminutive,  from 
deminutus,  p.p.  of  deminuere,  to  lessen).  A 
form  of  words,  chiefly  of  substantives,  in  which 
the  primitive  notion  has  become  lessened  or  di- 
minished, as  hillock  =:  a  little  hill.  With  little- 
ness is  associated  the  idea  of  neatness,  and  also 
of  needing  protection ;  hence  diminutives  are 
used  as  terms  of  endearment ;  sometimes  they  im- 
ply contempt.  There  is  perhaps  no  language  with- 
out diminutives ;  and  the  most  common  method  of 
formation  is  by  the  addition  of  a  syllable.  The 
commonest  of  the  English  diminutive  affixes  are 
ock,  kin,  el,  or  le,  which  are  of  Germanic  origm, 
and  et  or  let,  of  classical  origin;  as  in  bullock, 
lamhkin,  kernel  (little  corn),  lancet.  The  ter- 
mination ling,  or  rather  ing,  was  originally  pat- 
ronymic. 

IJnuinutives  often  occur  in  projjer  names; 
Pcrkia  is  the  diminutive  of  Peter,  Jenkin  of 
John.  These  have  settled  down  into  permanent  and 
distinct  names;  but  in  the  language  of  fondness 
and  familiarity,  Charles  becomes  Vharley;  John, 
Johnny;  etc.  In  Lowland  .Scotch,  this  form  of 
diminutive  is  not  confined  to  proper  names,  but 
is  applied  to  every  object,  animate  or  inanimate 
— luddic,  horsie,  ici/ic,  firic.  Sometimes  one 
«iiniiniitive  aflix  is  joined  to  another,  as  las- 
aock,  lassockie;  and  in  expressions  like  'A  ivee, 
loee  hit  horsikie,"  the  diminution  is  carried  to 
the  fifth  degree.  It  is  principally  in  the  mouths 
•f  the  people  and  in  friendly  familiarity  that 
these  diminutive  forms  are  most  common.  Italian 
is  remarkable  in  this  respect,  esjjecially  the  Tus- 
can dialect.  Casa,  house,  becomes  cusarella,  little 
house,  and  cnsarellinu,  pretty  little  house;  from 
fratello.  brother,  which  is  itself  a  diminutive  of 
the  Latin  f rater ,  children,  it  is  said,  may  be  heard 
forming  such  fond  nam«'s  as  fratellintteciettinetto. 
The  atlection  of  the  Germans  expresses  itself  large- 
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ly  in  this  form:  vater,  father,  becomes  vuterchen, 
dearfather ;  and  even  thepronoun  du,t\\o\i,  is  made 
into  duchen  and  duli.  Some  of  the  Low  German  dia- 
lects are  even  richer  than  German  in  diminutives. 
Diminutives  are  not  confined  to  nouns;  whitish 
is  the  diminutive  of  the  adjective  white;  and 
tipple,  scribble,  dandle,  are  examples  of  diminu- 
tive verbs.  Opposed  to  diminutives  are  aug- 
mentatives,  which  abound  in  the  Romanic  lan- 
guages, especially  in  Italian  and  Spanish,  and  ex- 
press not  only  largeness,  but  coarseness  and  vul- 
garity: casotta,  in  Italian,  a  large  house;  caral- 
luccio,  a  worthless  house ;  hombracho,  in  Spanish 
(from  hombre) ,  a  fat,  robust  man. 

DIMITRI  RUDIN,  de'rae'tre'  roo'den'.  A 
novel  by  Turgenyeff  (1855).  It  deals  with  the 
misfortunes  of  a  Eussian  would-be  cosmopolite. 

DIMITY  (ML.  dimitum,  Gk.  dl/iiros,  dimitos, 
dimity,  from  di-,  di-,  double  -j-  /xItos,.  mitos, 
thread).  The  name  originally  applied  to  a  stout 
figured  cotton  fabric,  used  chiefly  for  bed-hang- 
ings. The  figure  or  stripe  is  raised  on  one  side 
and  depi'essed  on  the  other,  so  that  the  two  faces 
present  reversed  patterns.  It  is  commonly  white, 
or  of  a  single  color;  bvit  variegated  dimities  are 
made,  the  pattern  and  the  groimd  being  of  dif- 
ferent colors.  The  name  is  also  applied  to  a  fine 
cotton  fabric  for  dresses,  which  sometimes  re- 
sembles the  coarser  kind  in  that  the  figure  or 
stripe  is  reversible,  being  raised  on  one  side  where 
it  is  depressed  on  the  other. 

DIM'MESDALE,  Arthur.  A  powerfully 
dra^vn  character  in  Hawthorne's  Scarlet  Letter. 
He  is  a  clergyman  of  intense  sensitiveness,  living 
a  blameless  life,  but  tormented  by  the  conscious- 
ness of  his  concealed  sin  formerly  committed  with 
Hester  Prynne. 

DIMOCK,  dim'ok,  or  DYMOKE.  A  Lincoln- 
shire family  which  has  held  the  feudal  title, 
'Champion  of  England,'  since  1377.  See  Corona- 
tion. 

DIMORPHISM.  ( 1 )  In  plants.  See  Leaves  ; 
Pollination.  (2)  In  animals.  See  Polymor- 
phism ;  Evolution. 

DIMORPH'ODON  (Neo-Lat..  from  Gk.  5//xo/9- 
^os,  diniorphos,  two  -  formed  +  oSdv  odon, 
Ionic  for  bSovs,  odous,  tooth).  The  oldest 
known  genus  of  the  Ornithosauria,  allied  to  the 
pterodactyl  and  rhamphorhynchus,  and  found 
fossil  in  the  Lower  Liassic  rocks  near  Lyme 
Regis,  in  the  south  of  England.  The  head  is 
large  and  the  jaws  are  armed  with  two  kinds  of 
teeth — those  in  the  anterior  half  of  the  jaws  are 
large,  irregularly  arranged,  and  spreading,  while 
those  in  the  posterior  portions  of  the  jaws  are 
small  and  closely  set.  Both  pairs  of  legs  are 
long  and  slender,  and  the  fifth  fingers  of  the  fore 
limbs  are  greatly  elongated,  to  furnish  support 
for  the  membranous  wings.  Dimorphodon  is  the 
earliest  known  vertebrate  animal  that  possessed 
the  power  of  flight,  and  it  antedated  the  earliest 
known  bird,  Archiropteryx,  of  the  Kimeridgian 
or  Upper  Jurassic,  by  almost  the  entire  epoch  of 
the  Jurassic  period.  See  Ornithosauria  ;  Ptero- 
dactyl. 

DIMORPHOUS.     See  Isomorphism. 

DIMS'DALE,  Thomas  (1712-1 800 ) .  An  Eng- 
lish  ))liysician.  grandson  of  Robert  Dimsdale,  one 
of  tlie  companions  of  William  Penn  on  his  first 
voyage  to  America,  in  1G82.  He  was  bom  at 
Theyden-Gernon,  was  educated  at  Saint  Thomas's 
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Hospital,  and  practiced  medicine  at  Hertford. 
His  worlv  upon  inoculation,  entitled,  The  Present 
Method  of  Inoculation  for  the  Smallpox,  was  first 
published  in  1767,  and  was  subsequently  frequent- 
ly reprinted.  His  fame  as  an  inoculator  for  the 
smallpox  spread  rapidly,  and,  at  the  invitation 
of  the  Empress  Catharine,  he  in  1768  visited 
Saint  Peter.sburg  to  inoculate  the  Empress  and 
.several  of  her  family.  For  this  service  he  re- 
ceived a  Slim  equivalent  to  $50,000,  and  an  annu- 
ity, besides  other  valuable  gifts.  In  1784  he 
made  another  voyage  to  the  Continent,  and  visit- 
ed the  courts  of  Saint  Petersburg.  Vienna,  and 
Berlin.  His  medical  works  include:  Thoughts 
on  General  and  Partial  Inoculation  (1776)  ;  Ob- 
servations on  the  Plan  of  a  Dispensary  and  Gen- 
eral Inoculation  (1780);  Tracts  on  Inoculation 
(1768  and  1781). 

DIM'YA'RIA.     See  Lamellibranchiata. 

DFNAH.  The  daughter  of  Jacob  and  Leah. 
According  to  Genesis  xxxiv.  she  was  violated  by 
Shechem,  the  son  of  Hamor,  a  Hivite  ruler.  An 
alliance  Avith  the  sons  of  Jacob  was  proposed  and 
accepted,  on  condition  that  Shechem's  people  be 
circumcised.  Before  their  wounds  were  healed, 
liowever,  they  were  treacherously  murdered  by 
Simeon  and  Eevi,  brothers  of  Dinah.  For  this 
deed  Jacob  rebuked  his  sons.  Originally  the  two 
brothers  were  apparently  slain  themselves,  as 
the  curse  upon  them  in  Genesis  xlix.  shows.  It 
is  generally  assumed  by  modern  Bible  scholars 
that  Dinah  is  the  eponjnn  of  an  Israelitish  clan 
whose  absorption  by  marriage  in  the  city  popula- 
tion of  Shechem  was  avenged  by  the  kindred 
tribes  of  Simeon  and  Levi  with  a  ruthlessness 
to  which  their  own  dissolution  was  afterwards 
traced.  The  author  seems  to  have  regarded  the 
Hivitcs  as  uncircumcised.  This,  however,  may 
he  due  to  ignorance  of  the  customs  of  an  earlier 
population  that  had  completely  disappeared.  See 
Circumcision. 

DINAH,  Aunt.  The  wealthy  aunt  of  Walter, 
in  Sterne's  Tristram   Shandi/. 

DINAN,  dc'niiN'  (Gall.,  fortress  on  the  water, 
from  its  situation  on  the  Ranee).  A  town  in  the 
Department  of  Cotes-du-Xord,  France,  pictur- 
esquely situated  on  the  Ranee,  30  miles  north- 
west of  Rennes,  and  14  miles  south  of  Saint  Malo 
(Map:  France,  E  3).  It  .stands  on  the  summit 
of  a  steep  hill  of  granite,  with  the  Ranee  flowing 
tlirough  a  valley  250  feet  below  and  crossed  by 
fi  fine  stone  A'iaduct  130  feet  high  and  810  feet 
long.  The  town  is  surrounded  liy  old  walls, 
pierced  by  four  gates,  and  Avas  formerly  defended 
by  a  strong  mediaeval  castle,  still  in  an  excellent 
state  of  preservation,  and  part  of  which  has  been 
converted  into  a  prison.  In  the  older  district 
the  streets  are  crooked,  narrow,  and  steep,  many 
of  the  buildings  being  crazy  constructions  of 
wood ;  but  in  some  parts  its  overhanging  houses, 
and  arcades  resting  on  carved  granite  pillars, 
present  many  architectural  features  attractive 
io  antiquarian  and  artist.  The  Cathedral  of  Saint 
Sauveur  is  a  peculiar  but  beautiful  building,  the 
north  side  being  in  the  Gothic,  the  south  in  the 
Romanesque  style.  In  .the  north  transept  an  in- 
.■scription  points  out  where  the  heart  of  Bertrand 
Dugiiesclin  is  buried.  Dinan  has  an  interesting 
museum.  Its  industries  include  the  manufacture 
of  fine  linen,  of  sailcloth,  cotton  and  woolen  goods, 
beet-root,  sugar,  etc.  It  has  also  some  barge- 
building  yards,  and  its  position  near  the  head 
rif  naviaatiou  on  the  Ranee  favors  a  good  coasting 


and  inland  trade,  by  which  its  products  are 
widely  distributed.  Population,  in  1891,  10,444; 
in  1901,  10,534.  Dinan  dates  from  the  Roman 
period;  the  chief  event  in  its  long  history  was 
the  siege  by  the  English,  under  the  Duke  of  Lan- 
caster, in  1359. 

DINANT,  de'nilN'  (Gall.,  fortress  on  the 
water,  from  its  situation  on  the  Meuse ) .  A  town 
of  Belgium,  in  the  Province  of  Namur,  situated 
on  the  JMeuse,  17  miles  by  rail  from  Namur 
(Map:  Belgium,  C  4).  The  most  notevs'orthy 
buildings  of  Dinant  are  the  Church  of  Notre 
Dame,  an  ancient  and  richly  decorated  Gothic 
structure,  and  the  town  house,  once  the  palace  of 
the  princes  of  Liege.  Dinant  has  several  mills 
for  sawing  marble,  paper-mills,  breweries,  tan- 
neries, factories  for  the  production  of  metal  Avare, 
and  glass-Avorks.  In  the  Middle  Ages  Dinant  Avas 
famous  for  its  copper  Avare.  It  is  noAV  noted  for 
its  gingerbread.  Dinant,  Avhich  dates  from  the 
sixth  century,  has  suffered  greatly  from  frequent 
sieges.  In  1466  Philip,  Duke  of  Burgundy,  at- 
tacked it  Avith  a  strong  force,  and  droAvned  a 
large  number  of  its  inhabitants  after  the  tOAvn 
Avas  taken.  In  1554  and  1675  it  was  taken  and 
plundered  by  the  French.  Popvilation,  in  1900, 
about  8000. 

DINAPUR,  de'nil-poor^  An  important  mili- 
tary station  in  the  Patna  district.  Province  ot 
Behar,  British  India,  on  the  right  bank  of  the 
Ganges,  10  miles  above  Patna  (Map:  India,  D  3) . 
It  contains  spacious  barracks.  In  1857  it  Avas  the 
scene  of  the  mutiny  of  three  Sepoy  regiments. 
Population,  in  1891,  44,419;  in  1901,  33.699. 

DI'NAR.  One  of  the  so-called  Kufic  corns, 
of  gold.  Avith  a  A^alue  of  about  .$2.60.  Tlie  name 
itself  is  a  corruption  of  the  Latin  denarius  (q.v. ) . 

DINAR'CHUS  (Gk.  Aelvapxos,  Deinarehos) 
( c.361-291  B.C. ) .  A  Greek  orator,  born  in  Corinth. 
Going  early  to  Athens,  he  studied  Avith  Deme- 
trius Phalereus  and  Theophrastus,  and  became  a 
Avriter  of  speeches.  Of  these  there  Avere  many, 
but  only  three  are  extant.  Until  the  removal  of 
the  greater  orators  he  Avas  inconspicuous,  and  al- 
AA'ays  mediocre,  enjoying  some  faA'or  chiefly  be- 
cause of  lack  of  rivals.  His  most  successful 
period  Avas  that  of  the  governorship  of  Demetrius 
Phalereus.  after  AA'hich  he  retired  as  an  exile 
to  Chalcis,  returning  to  Athens  in  B.C.  292.  For 
his  speeches,  consult:  Matzner  (Berlin,  1842)  ; 
Thalheim  (Berlin,  1887)  ;  and  Blass,  Attische 
Beredsamheit    (Leipzig,  1887-93). 

DINARD,  de'nilr',  or  DIN  ARD- SAINT 
ENOGAT,  saN'ta'n6'ga^  The  capital  of  a  can- 
ton in  the  Department  of  Ille-et-Vilaine,  France, 
on  the  estuary  of  the  Ranee,  opposite  Saint 
]\Ialo  and  Saint  SerA^an.  It  is  the  most 
fashionable  sea-bathing  resort  in  Brittany,  and 
is  a  picturesque  modern  toAvn,  situated  on  a 
rocky  promontory  commanding  beautiful  vieAvs. 
It  has  elegant  villas  and  summer  cottages,  a  fine 
sandy  beach,  Avell-appointed  bathing  establish- 
ments, a  casino,  an  American  and  English  colony, 
and  is  greatly  frequented  by  foreign  tourists. 
Saint  Enogat,  part  of  the  cantonal  toAvn,  is  an 
ancient  A'illage,  three-quarters  of  a  mile  to  the 
nortliAA'est,  Avith  a  fine  bathing-beach  on  the  bay 
of  Saint  INIalo.     Population,  in  1901,  4787. 

DINARIC  RACE,  dt-nar'ik  (from  theDinaric 
Alps).  A  name  ajiplied  by  Deniker  to  the  dark, 
short-headed,  tall  people   (reputed  tallest  in  the 
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world)  along  or  near  the  coast  of  the  northern 
Adriatic,  especially  in  Bosnia,  Dalmatia,  and 
Croatia ;  also  in  Rumania,  Yenetia,  among  the 
Slovenes,  the  Ladinos  of  the  Tyrol,  the  Romansch 
of  Switzerland,  and  in  parts  of  France.  Stature, 
1.68  ni.  to  1.72  m.  average:  cephalic  index,  85-86; 
brown  or  black  wavy  hair,  dark  eyes,  straight 
eyebrows,  long  faces,  delicate  aquiline  noses, 
tawny  skin.  Consult :  Deniker,  Races  of  Man 
(London,  1900)  ;  Ripley,  Races  of  Europe  (New 
York,  1899). 

DINAR'ZADE.  In  the  Arabian  yicjhts,  the 
sister  of  Scheherazade,  whose  husband  purposed 
to  strangle  his  bride  at  daybreak.  Dinarzade 
spends  her  nights  in  the  bridal  chamber,  and 
just  before  every  dawn  demands  another  story. 
thus  interesting  the  Sultan  and  causing  him  to 
forego  his  intention. 

DINCKLAGE  -  CAMPE,  diijk'la-ge-kan/pe- 
Emmy  vo.N  (1823-91).  A  tJerman  novelist.  She 
was  born  on  the  family  manor  at  Canipe.  Han- 
over. She  traveled  extensively  in  Europe  and 
also  visited  the  United  States  "(1880).  Her  fine 
powers  of  observation  and  the  poetic  beauty  of 
her  descriptions,  particularly  of  the  Ems  region, 
in  which  she  lived,  won  for  her  the  title  'Die 
Dichterin  des  Emslandes.'  Her  novels,  tales,  and 
romances,  several  of  which  have  been  translated, 
include:  Tolle  (lesehichten  (1870);  Emskind- 
liilder   (1881)  ;  Jung  Alarich's  Bratit   (1890). 

BINDINGS,  din-dingz'.  Tiik.  A  portion  of 
the  British  colony  of  the  Straits  Settlements 
(q.v.),  consisting  of  the  small  island  of  Pangkor, 
off  the  western  coast  of  the  IVIalay  Peninsula, 
and  a  portion  of  Perak  (q.v.)  (Map:  Burma, 
D  6). 

DINDORF,  din'dOrf.  Lidwig  August  (1805- 
71).  A  German  classical  philologist  of  dis- 
tinction. His  abilities,  however,  were  somewhat 
overshadowed  by  the  genius  of  his  elder  brother, 
VVilhelm  (q.v.).  He  was  born  in  Leipzig,  Jan- 
uary .3,  1805.  and  studied  under  Gottfried 
Hermann.  In  182.3  he  l)egan  his  literary  activity 
by  publishing,  with  full  critical  commentary, 
Xenophon's  ^i/mposium  and  A  fiesilntis.  From 
this  time  to  his  death  he  kept  almost  equal  pace 
\vith  his  lirother  in  editing  critic;il  texts,  al- 
though he  centred  his  attention  cliietly  on  the 
historians.  He  published  editions  of  TInici/dides 
(1824),  Xenovhon  (1853-0()),  Diodorus  Siciiliis 
(last  ed.,  1867-68),  Pausanias  (1845),  Pohjbius 
(1866-68),  Dio  Casshis  (1863-65).  Zonaras 
(1868-75).  the  collection  of  Ilistorici  Grceci 
Minores  (1870-71).  For  the  Corpus  i^cript.  His- 
iorke  Byzantinw  he  edited  Johanvrs  Malalas 
(1831)  and  the  r7(ro»(Vo«  Paschale  (1832).  He 
also  published  editions  of  Tlrsiod  and  Euripides 
(1825),  and,  with  his  brother  and  K.  B.  Hase, 
prepared  a  revised  edition  of  Stcphanus's  The- 
saurus Grcecce  TAiifiufP  (Paris,  1831-65).  Con- 
sult: Bursian,  Geschichfe  der  klassischen  Phi- 
lolof/ie  in  Deutschhind  (Munich.  1883)  :  AUge- 
meine  deutsche  Bioc/r.,  vol.  v.  (Leipzig,  1877). 

DINDORF,  WiiiiELM  (1802-83).  A  German 
critic  and  pliilologist.  He  was  l)orii  in  Leipzig, 
studied  at  the  university  there,  and  early  com- 
pleted (vols,  vii.-xiii.,  1820-34)  Invernizzi's  edi- 
tion of  Aristophanes,  and  himself  ])re])ared  a 
much  smaller  edition  of  that  poet  (2  vols.,  1827). 
From  1828  to  1833  he  was  professor  of  the  his- 
tory of  literature  in  tlie  University  of  Leipzig. 
Vol.  VI.— 7. 


In  1833  he  resigned  his  university  post,  and  from 
that  time  was  for  nianj'  years  an  important  con- 
tributor to  the  republication  of  Stephanus's  The- 
saurus Linfjuit:  (Jreecie  (Paris,  1832-65).  He 
edited  all  of  the  Greek  dramatic  poets  separately, 
and  prepared  a  collective  arrangement  in  his 
Poetw  IScenici  Gneci  (1830).  His  Metra  jEs- 
chyli,  Sophoclis,  Euripidis  et  Aristophanis 
(1842)  is  a  valuable  study,  and  his  lexicons  to 
Sophocles  (1870)  and  .Eschylus  (1873-76)  are 
useful.  For  the  Corpus  of  writers  of  the  Byzan- 
tine period,  of  which  Niebuhr  was  general  editor, 
he  edited  several  historians,  including  Procopius. 
In  1846-51  he  published  a  notable  edition  of 
Demosthenes  ( 9  vols. ) .  He  is  to  be  ranked 
among  the  leading  Hellenic  scholars  of  recent 
times. 

DIN'DYME'NE  (Lat.,  from  dk.Aivdvfx-ni"/). 
Tile  by-name  of  CybelCj  from  Mount  Dindyinus 
in  Phrygia,  which  was  sacred  to  the  goddess. 

DINGELSTEDT,  ding'cl-stet,  Franz  von 
(1814-81).  A  German  poet,  dramatist,  and  nov- 
elist, born  at  Halsdorf,  Hesse,  June  30,  1814.  He 
won  popular  favor  but  shocked  official  Germany 
by  his  liberal  Liedcr  eincs  kosmopoUtischen 
yachticiichters  (1841).  His  Gedichte  (1845) 
were  less  oftensive  and  more  poetic.  His  pecu- 
liar, somewhat  frivolous,  manner  of  dealing  with 
serious  problems  is  shown  in  his  later  sketches 
of  travel  (Das  Wanderhuch,  1847)  and  his 
society  novel.  Die  Amazonc  (1868).  He  adapted 
I\Ioliere  and  Shakespeare  to  the  German  stage, 
wrote  Htudien  und  Kopien  naeh  Shakespeare 
(1858)  and  a  successful  tragedy,  Das  Haus  der 
Barneveldt  (1851).  He  won  great  success  as  a 
theatrical  director  at  Munich.  Weimar,  and 
Vienna,  was  ennobled  in  1867,  and  made  baron  in 
1876.     He  died  in  Vienna,  May  15,  1881. 

DINGLE,  dln'g'l.  A  .seaport,  the  most  west- 
erly town  in  Ireland,  in  Coimty  Kerrj%  39  miles 
west-northwest  of  Killarney  (Map:  Ireland, 
A  4).  It  lias  an  antique  aspect,  some  of  the 
houses  having  been  I)uilt  in  the  sixteenth  century, 
in  the  Spanish  style,  with  stone  balconies,  etc. 
The  chief  exports  are  corn  and  l)utter  to  Liver- 
pool. Dingle  was  incorporated  in  1585.  Popula- 
tion, 2000.' 

DINGLE,  den'gla.  A  town  of  Panay.  Philip- 
pines, in  the  Province  of  Iloilo,  situated  21  miles 
north  of  Iloilo.  There  are  gold  deposits  in  the 
vicinity.  Dingle  was  founded  in  1825.  Popula- 
tion, in  1898,  11,000. 

DING'LEY,  Nelson,  Jr.  (1832-99).  An 
American  Congressman  and  journalist.  He  was 
born  in  Durham,  Maine,  graduated  at  Dart- 
mouth in  1855,  and  in  the  following  year  became 
proprietor  of  the  Lewiston  Journal,  of  which  he 
was  also  editor  for  twenty  years.  From  1862 
to  1873  he  served  in  the  State  Legislature,  being 
Speaker  in  1863  and  1864,  and  in  1874-75  was 
Governor.  From  1881  iintil  his  death  he  was 
in  Congress,  where  he  was  prominent  as  a  spe- 
cialist in  tariff  legislation,  and  was  the  framer 
of  the  tariff  law  of  1897,  which  bears  his  name. 

DINGLINGER,  ding'ling-er.  Joiiann  Mel- 
CHioR  (1665-1731).  A  German  goldsmith  and 
jeweler.  He  was  born  at  Biberach.  and  in  1693 
settled  at  Dresden.  Here  he  became  a  favorite 
with  Augustus  the  Strong  and  also  with  Peter 
the  Great,  who  twice  availed  himself  of  his 
hospitality    while    on    ;i    visit    to    Dresden.      His 
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principal  Avorks,  including  '"The  Court  of  the 
Grand  ^logul,"  a  splendid  table  service  consist- 
ing of  more  than  130  figures  (1701-08);  the 
"Bath  of  Diana"  (1720),  the  tea  service  in  gold, 
enamel,  and  ebony:  and  the  "Joys  of  Life."  are 
preserved  in  the  Dresden  iluseum  and  in  the 
Hermitage  at  Saint  Petersburg.  They  are  dis- 
tinguished by  great  excellence  of  workmanship. 

DINGO,  din'go  (native  Australian  name). 
The  wild  dog  of  Australia  (Canis  dingo),  re- 
markable not  only  for  being  the  only  species  of 
dog  existing  both  wild  and  domesticated,  but 
also  for  being  the  only  carnivorous  placental 
mammal  in  Australia.  Some  writers  have  re- 
garded the  dingo  as  an  example  of  the  domestic 
dog  run  wild,  but  the  occurrence  of  its  remains 
in  the  Quaternary  strata  of  Australia,  and  even 
in  cavern  deposits  of  Pleistocene  time,  seems 
to  make  any  such  position  untenable,  though 
it  is  not  impossible  that  the  dingo  may  have  been 
brought  to  Australia  by  man  when  he  first  set 
foot  on  that  continent.  The  improbability  of 
Australia  |)ossessing  a  native  placental  mammal 
of  such  large  size,  and  the  fact  that  it  is  not 
found  in  Tasmania  or  Xew  Zealand,  lend  force 
to  the  belief  that  it  is  a  dog  of  Asiatic  origin 
brought  to  Australia  by  the  aborigines,  and 
there  become  partly  feral.  With  the  advance  of 
civilization,  the  dingo,  like  the  native  races  to 
which  it  is  a  companion,  has  gi'adually  disap- 
peared from  large  parts  of  southern  and  eastern 
Austi-alia,  and  its  numbers  are  elsewhere  steadily 
decreasing.  As  it  is  a  serious  menace  to  flocks 
of  sheep,  the  settlers  have  everywhere  made  war 
upon  it,  and  its  complete  extermination  as  a  wild 
animal  is  not  improbable.  Its  local  extermina- 
tion, however,  has  more  than  once  been  followed 
by  so  great  an  increase  of  grass-eating  marsu- 
pials, upon  which  it  preyed,  that  sjieeial  efforts 
have  been  necessary  to  kill  them  off  in  turn. 

The  dingo  is  about  two  and  one-half  feet  in 
length  and  somewliat  less  than  two  feet  high. 
The  ears  are  rather  large  and  erect,  and  the  tail 
is  bushy.  The  color  varies  from  pale  brown 
to  black,  tawny  shades  being  common.  Windle 
says  an  average  skull  measures  302  millimeters 
in  length  and  172  millimeters  in  width.  The 
dingo  does  not  bark  or  growl  in  its  wild  state, 
but  utters  wolfish  howls,  especially  at  night. 
Tame  dingos.  placed  among  other  dogj,  how- 
ever, soon  learn  to  bark.  They  are  great  hmiters, 
pursuing  their  prey  in  packs,  sometimes  reaching 
80  or  100  in  number,  and  running  with  the  head 
carried  high  and  the  ears  erect.  They  kill,  when 
opportunity  offers,  more  than  they  can  possibly 
use:  are  cunning  and  courageous:  and  themselves 
afford  good  sport  for  a  pack  of  hounds. 

The  dingo  is  domesticated  by  the  native  Aus- 
tralians in  all  parts  of  the  continent,  the  pup- 
pies being  found  in  hollow  trees  and  similar 
places  where  the  female  dingos  make  their  lairs. 
They  are  A'ery  kindly  treated,  and  are  not  only 
affec'tionate  and  faithful  companions,  but  are  of 
the  greatest  use  to  the  natives,  by  assisting  them 
in  finding  opossums,  rats,  snakes,  and  lizards 
for  food.  Nevertheless  the  black  fellows  hunt, 
kill,  and  eat  the  wild  dingoes.  disembowelin£r 
and  then  roasting  the  carcass  whole  in  the  earth 
under  a  fire.  Consult:  Smyth.  The  Aboripincs 
of  Victor  ill  (^Melbourne.  1878)  :  Wheelwright, 
Bush  Wcnnlerinfis  (London.  1805).  See  Dor,; 
and  Plate  of  Wolves  axd  Dogs. 


DINGRAS,  den-griis'.  A  town  of  Luzon, 
Philippines,  in  the  Province  of  llocos  Norte.  11 
miles  southeast  of  Laoag.  It  is  situated  in  a 
fertile  plain,  surrounded  by  mountains,  which  is 
subject  to  inundations.  Dingras  was  founded 
in  1598.     Poi)ulation,  in  1898,  12,000. 

DING'WALL.  A  royal  burgh,  the  county 
town  of  the  united  counties  of  Ross  and  Cro- 
marty, Scotland,  at  the  head  of  the  Cromarty 
Firth,  11  miles  northwest  of  Inverness  (Map: 
Scotland.  D  2).  It  lies  low,  amid  rich,  fertile, 
and  well-wooded  ground,  at  the  entrance  to  the 
beautiful  valley  of  Strathpefler.  the  famous  sul- 
phurous springs  of  which  are  five  miles  to  the 
west.  A  short  canal  brings  vessels  drawing  nine 
feet  of  water  up  to  the  town.  Its  prosperity 
depends  on  aariculture.  Population,  in  1891, 
2283:  in  19017  2519.  Near  Dingwall  is  a  vitri- 
fied fort,  on  a  conical  hill,  and  there  are  traces  of 
an  ancient  castle  where  the  Earls  of  Eoss  held 
their  courts. 

DIN'IAS  (Lat.,  from  Gk.  Aew'os,  Deinias) 
and  DERCYLOilS  (Lat.,  from  Gk.  AepKvWlg, 
Derkyllis} .  Characters  in  an  old  Greek  novel,  in 
twenty-four  books,  now  lost,  entitled  Incredible 
Things  in  Thiile,  by  Diogenes  Antonius,  a  Syrian 
of  the  second  century  b.c.  The  work  served  as  a 
source  for  various  later  authors. 

DINICHTHYS,  dt-nik'this  (Neo-Lat..  from 
Gk.  8eiv6c,  deinoft,  terrible  -\-  Ix^vc,  ichthys.  fish ) . 
A  genus  of  fossil  dipnoan  fishes  of  large  size 
belonging  in  the  order  Arthrodira,  and  found  in 
the  uppermost  Devonian  and  Lower  C-iirboniferous 
rocks  of  North  America,  and  less  commonly  in 
Europe.  The  body  is  estimated  to  have  had  a 
length  of  15  to  18  feet,  but  few  traces  of  other 
portions  than  the  hea\y  armor-plates  of  the 
head  and  anterior  part  of  the  trunk  have  been 
observed.  The  general  form  is  similar  to  that 
of  Coccosteus.  with  which  it  is  quite  closely 
related.  The  head  was  often  over  three  feet  in 
width  and  four  or  more  feet  long,  and  the  bones 
of  the  skull  were  heavy  plates,  well  joined  to- 
gether to  form  a  solid  dorsal  head-shield.  The 
eyes  v.ere  of  large  size,  as  indicated  by  the  form 
of  the  orbital  notches  in  the  margin  of  the  head- 
shield.  The  dentition,  which  resembles  that  of 
the  modern  Protopterus.  was  very  formidable. 
It  consisted,  in  the  upper  jaw.  of  two  large  an- 
terior triangular  teeth  that  functioned  as  in- 
cisors, and  two  lateral  oblong  plates  with  sharp 
enameled  cutting  edges.  The  lower  jaws  are 
very  strong  and  have,  at  their  anterior  ends, 
prominent  sharp  teeth  that  interlock  with  those 
of  the  upper  jaw,  and  behind  these  the  upper 
edges  of  the  jaws  are  liardened  by  enamel  and 
sharpened  to  form  very  efficient  smooth  or  den- 
ticulate cutting  edges,  that  nuist  have  engaged 
with  the  corresponding  sharp  edges  of  the  upi^er 
jaw  in  a  shear-like  motion.  The  plates  of  the 
ventral  surface  of  the  head  and  those  of  t\\e 
anterior  part  of  the  trunk  resemble  the  cor- 
responding plates  in  the  genus  Coccosteus,  and 
there  is  a  hinge-joint  between  the  head-plates 
and  the  body-plates. 

The  larger  number  of  these  fossils  have  been 
found  in  the  I'pper  Devonian  Cleveland  shale  of 
Ohio,  from  which  formation  they  were  originally 
described  by  Prof.  .T.  S.  Newberry.  The  best- 
Icnown  species  are  Dinichthys  Hertzeri  and  Di- 
nichthys  terrelli.  Consult:  Newberry.  "The 
Palaeozoic  Fishes  of  North  America,"  Monograph 
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of  the  U)iited  States  Geological  Survey,  vol.  x:ri. 
(Washington,  1800)  ;  Dean,  Fishes,  Living  and 
fossil  (>ve\v  York,  1S93)  ;  Dean,  "Contributions 
to  the  Anatomy  of  Diniehthys,"  etc.,  in  Trans- 
actions of  the  yeiv  York  Academy  of  Sciences, 
vol.  XV.  (1896):  vol.  xii.  (1894);  and  vol.  xvi. 
(1898).     See  Luxgfisu. 

DINIZ  DA  CRTJZ  E  SILVA,  de  nez'  da 
krooz  e  sel'va.  A^"toxio  ( 1731-99) .  A  Portuguese- 
poet,  born  in  Lisbon.  He  is  considered  one  of  the 
revivers  of  the  poetry  of  Portugal,  and  has  been 
given  the  name  of  tlie  'Portuguese  Pindar.'  The 
works  of  Diniz  are  full  of  local  color,  and  his 
odes  are  really  fine.  0  Hyssope  { 1802,  and  fre- 
quently since)  has  been  translated  into  English 
and  French.  His  collected  works  are  entitled 
Poesias  (1807-17). 

DIN'KA  (native  name  Jyeng).  The  largest 
negro  tribe  of  the  Egyptian  Sudan,  living  on 
both  sides  of  the  White  Nile  between  latitudes  12° 
and  6°  X.  They  live  chiefly  from  their  numerous 
herds  of  cattle.  The  men  go  perfectly  naked, 
and  botli  sexes  extract  the  two  upper  incisor  teeth. 
Being  brave  warriors,  they  furnish  the  best  ma- 
terial for  the  Sudanese  regiments.  The  most 
complete  grammar  of  their  language  is  that  of 
Mitterrutzner  (Brixen,  1866).  On  their  man- 
ners and  customs,  consult  Schweinfurth.  In  the 
Heart  of  Africa,  translated  by  Frewer  (London. 
1873)  ;  Kaufniann,  Schilderungen  aus  Central 
Afrika   (Brixen,  1862). 

DINKARD,  den-kard'  (Pahlavi  Dinkarf,  acts 
of  religion).  A  collection  of  facts  concerning 
the  Zoroastrian  religion,  compiled  shortly  after 
the  ilohammedan  conquest  of  Persia. 

DIN'MONT,  Daxdie.  An  eccentric  border 
farmer  in  Scott's  Guy  Manuering.  An  upland 
sheep-raiser  of  the  author's  acqviaintance  named 
Willie  Elliot,  of  Millburnholm,  was  probably  the 
original  of  the  character. 

DINO    COMPAGNI,    de'no   kom-pa'nye.      See 

COMPAGM,   DiXO. 

DINOCERAS,  di-n6s''er-as.    See  Tixocekas. 

DINOC'RATES  (Lat.,  from  Gk.  AeivoKpdrrjs, 
Deinokraies) .  A  Greek  architect  of  the  time  of 
Alexander  the  Great.  According  to  Vitruvius,  he 
visited  the  camp  of  Alexander  with  letters  of  in- 
troduction, but  was  unable  to  secure  an  audience. 
Relying  upon  his  athletic  figure,  he  at  length 
decked  himself  in  the  costume  of  Heracles,  with 
lion's  skin  and  club,  and  thus  attracted  the 
notice  of  the  King.  He  then  proposed  to  Alex- 
ander to  car\-e  the  huge  mass  of  Movmt  Athos 
into  a  human  figure,  holding  a  city  in  one  hand 
and  a  vessel  of  water  in  the  other.  The  work 
was  never  attempted,  but  Dinocrates  was  taken 
into  the  faA'or  of  the  King,  and  employed  as 
architect  in  the  fovmdation  of  Alexandria.  He 
was  also  employed  by  the  Ephesians  in  the  re- 
construction of  the  Temple  of  Diana  (q.v. ).  The 
story  that  he  designed  a  temple  of  Arsinoe,  wife 
of  Ptolemy  II.,  Philadelphus,  in  which  an  iron 
statue  of  the  Queen  was  to  be  held  suspended  by 
a  loadstone  roof,  is,  on  chronological  grounds,  im- 
possible. 

DINOR'NIS  (Xeo-Lat.,  from  Gk.  SeivSr,  dci- 
nos.  terrilde  +  6pvii  amis,  bird).  A  genus  of  gi- 
gantic, recently  extinct,  ratite  birds,  the  t.Aiiical 
noas,  taken  as  the  type-genus  of  the  family  Di- 
nornithida>.     See  ]\Ioa  :  Extixct  Animals. 
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pi'NOSAU'RIA  (Xeo-Lat..  from  Gk.  Suvbs, 
deinos,  terrible  -p  aavpos,  saiiros,  lizard).  An 
order  of  fossil  reptiles,  found  only  in  rocks  of 
Mesozoic  age,  and  containing  some  of  the  most 
wonderful  and  bizarre  land  animals  that  have 
ever  lived.  In  general,  the  dinosaurs  present 
the  same  reptilian  characters  as  do  the  croco- 
dilians  and  pterosaurians,  which  have  been  de- 
rived from  the  same  original  stock, 
and  within  the  order  the  form  is  so 
variable  that  it  is  difficult  to  find 
reliable  distinctive  characters.  The 
more  primitive  genera  can  scarcely 
be  distinguished  from  the  general- 
ized crocodiles,  others  resemble  the 
rhynchocephalians,  others  the  ptero- 
saurians. and  still  others  are  far 
removed  by  specialization  along  jjar- 
ticular  lines  and  afford  most  re- 
markable and  extravagant  forms. 
The  closest  living  allies  of  the  dino- 
saurs are  the  crocodiles  and  the 
ratite  birds  (ostrich,  etc.),  which, 
with  the  more  primitive  dinosaurs, 
were  probably  descended  from  a 
common  ancestral  stock  in  early 
Triassic  times. 

The  skeleton  of  dinosaurs  pre- 
sents some  variations  from  that  of 
other  reptiles.  The  cranium  has 
two  temporal  vacuities,  the  vertebrae  tooth  (fourth) 
are  usually  double  concave,  though 
several  anterior  vertebrae  in  the 
more  primitive  genera  may  be  con- 
cave on  the  posterior  surface  onlj'; 
the  sacrum  is  usually  of  three  or 
five  fused  vertebrie.  but  the  normal 
reptilian  number,  two,  is  found  in  /  foramen*^'^ ' 
the  primitive  forms.  The  pelvis  is  ' 
of  bird-like  structure,  often  with  anterior  and 
posterior  elongation  of  the  elements.  The  limbs 
are  fitted  for  locomotion  on  land ;  the  forward  pair 
is  often  reduced  in  size  so  that  locomotion  is  bi- 
pedal. Reduction  of  the  number  of  toes  on  the  hind 
feet  to  three  is  common.    In  some  gigantic  genera 


TOOTH   OF    DI- 
PLODOCrS. 

Section  of 
m  a  xi  11  a  ry 
bone  of  £>)- 
plodocus  lon- 
gus,  showing 
functional 


i  n  position 
and  five  .suc- 
cessional 
teeth  (2,  3,  4, 
.5,  6)  in  dental 
cavity;  a, 
outer  wall; 
b,  inner  wall; 


SKULL  OF  OLAOSAUBrS  AXXECTE.NS. 

the  tail  was  unusually  strong  and  with  the  hind 
limbs  formed  a  tripod  support  for  the  animal, 
which  was  thus  enabled  to  raise  its  head  to  a 
height  sometimes  of  thirty  feet  above  the  ground, 
and  to  overlook  the  vegetation  of  the  marshes  in 
which  it  wallowed.  The  dentition  of  dinosaurs 
is  fitted  for  both  carnivorous  and  herbivorous 
food.  Beak-like  structure  of  the  jaws  is  com- 
mon. The  teeth  are  often  implanted  in  sockets 
and  in  some  genera  they  appear  in  successional 
series.  The  head  of  dinosaurs  is  usually  dispro- 
portionately small,  and  tlie  brain  is  always  of 
very  small  size  and  low  degree  of  convolution, 
indicating  an  inferior  grade  of  intelligence  in 
these  animals.  In  some  forms  with  small  head, 
long  neck,  heavy  body   and   hind   quarters,  and 
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long  heavj-  tail,  where  the  hinder  part  of  the 
body  overbalances  by  far  the  forward  portion,  as 
in  Brontosaurus,  Diplodoeus,  Scelidosaurus,  and 


SKULL  OF  CERATOSAURUS. 

Skull  of  Ceratosaurns  nesirornis:  a,  nasal  opening;  li, 
horn  core;  c,  anteorbital  opeuiug  (tilled  with  matrix 
stone);  cl,  orbit  (ditto);  e,  lower  temporal  fossa  (ditto);  t, 
transverse  bone. 

Stegosaurus,  the  neural  ganglion  in  the  sacrum 
is  many  times  larger  than  the  cephalic  ganglion 
or  brain,  a  condition  necessitated  by  the  great 
mass  of  the  body  tliat  must  be  innervated  from 
the  sacral  ganglion  in  these  animals. 

Tn  habits  the  dino- 
saurs were  terrestrial, 
and  often  amphibious, 
and  the  structure  of 
the  tail  in  some  gen- 
era indicates  its  use 
as  a  swimming  organ. 
Some  were  of  grace- 
ful, bird-like  action, 
walking,  running,  or 
leaping  on  their  three- 
toed  hind  limbs.  Otli- 
ers  were  heavy,  clumsy 
beasts,  walking  or 
crawling  on  their  sol- 
idly built  four  legs. 
Dinosaurs  vary  great- 
ly in  size.  The  small- 
est are  of  the  size  of 
a  chicken.  The  largest 
are  the  greatest  land 
animals  ever  known  to 
have  existed,  witli 
lengths    of    00    to    70 


CEPHALIC  AND  SACRAL  GANGLIA. 

Drawings  of  casts  showing 
the  expansions  of  the  spinal 
cord  of  Stegosaurus  ungula- 
tus.  (1)  Cast  of  neural  cavity 
of  sacrum:  a,  anterior  end;  jj, 
posterior  end  at  exit  of  neural 
canal  in  last  sacral  vertebra  ; 
f,  f,  f",  foramina  between  the 
sacral  vertebra-.  (2)  Cast  of 
brain-cavity  of  same  animal: 
c,  cerebral  hemispheres;  ch, 
cerebellum;  m,  medulla;  ol,  ol- 
factory lobes;  on,  optic  nerve: 
op,  optic  lobes. 


feet,  heights  of  10  to 
20  feet,  and  weights  estimated  to  have  varied 
from  20  to  25  tons.  Dinosaurs  appeared  in 
the  early  Triassic  time,  and  during  the  Juras- 
sic and  Cretaceous  periods  they  ruled  the  land, 
but  toward  the  end  of  the  Cretaceous  they  began 
to  decline,  and  they  finally  gave  way  to  the  early 
mammals.  The  remains  of  the  latest  members 
of  the  order  are  found  in  the  uppermost  forma- 
tions of  the  Cretaceous,  namely  the  Laramie 
group  of  western  America.  Their  remains  have 
been  found  in  the  Mesozoic  rocks  of  Europe, 
southern  Asia,  South  Africa,  Xorth  Australia. 
North  and  South  America,  and  the  most  noted 
localities  whence  they  have  been  obtained  are 
those  of  Bernissart  in  Belgium,  and  the  Eocky 
^fountain  region  of  Xorth  America.  The  order 
Dinosauria  is  divided  into  three  suborders,  some 
of  the  peculiarities  of  which  are  here  oriven.  They 
are  tlie  Sauropoda,  Theropoda,  and  Predentata. 

SArROPon.\.     This  is  the  most  primitive  group 
of  dinosaurs,  resembling  the  crocoililes  and  rhvn- 


chocephalians  in  the  structure  of  its  skeleton  and 
the  proportions  of  its  parts.  It  includes  the 
gigantic  herbivorous  genera:  Atlantosaurus, 
Cetiosaurus,  Brontosaurus  (q.v.),  and  Diplodo- 
eus (q.v.),  with  very  small  head,  long  neck, 
heavy  trunk  supported  on  strong  plantigrade 
live-toed  fore  and  hind  limbs  of  equal  size,  and 
with  a  heavy  long  tail.  The  teeth  are  long. 
•  spatulate,  and  spreading.  The  bones  are  solid 
and  heavy,  and  the  pubis  is  simple.  This  group 
is  mostly  of  Triassic  and  Jurassic  age. 

Theropoda.  Carnivorous  dinosaurs  with  cut- 
ting teeth  in  sockets.  Their  skeletons  are  of 
rather  delicate  construction  and  their  vertebrae 
and  limb-bones  are  hollow.  Their  five-toed  fore 
limbs  are  of  small  size  and  apparentlj-  of  little 
use  as  locomotory  organs,  but  their  three-toed 
hind  limbs  are  strong  and  the  toes  are  furnished 
with  prehensile  claws.  These  dinosaurs  were 
digitigrade  and  they  walked  as  do  birds  or  leaped 
as  do  the  kangaroos.  The  jjelvic  bones  are  elon- 
gated. Examples  of  this  suborder  are  Anchi- 
saurus  and  Ceratosaurus  (qq.v.).  Hallopus,  a 
leaping  dinosaur  from  the  Jurassic  of  Colorado, 
and  the  bird-like  Compsognathus,  one  of  the 
smallest  dinosaurs,  from  the  Jurassic  litho- 
graphic limestones  of  Solenhofen,  Bavaria,  also 
belong  in  this  division. 

Peedektata.  Here  are  included  the  most  spe- 
cialized and  hence  the  most  extravagantly  formed 
of  dinosaurs.  They  ^^ere  all  herbivorous  ani- 
mals that  walked  on  either  four  or  two  feet. 
Some  of  them  undoubtedly  ran  with  great 
rapidity  on  their  hind  legs,  using  the  tail  as  a 
balance  after  the  manner  of  certain  modern 
lizards.  In  all  of  them  the  pelvis  is  provided 
with  a  postpubis,  a  character  found  in  no  other 
1  eptiles,  but  constant  in  the  birds ;  and  the 
ilium  and  ischium  are  elongated  and  variously 
modified.  Another  distinctive  character  is  the 
presence  of  a  predentary  bone  on  the  anterior 
end  of  the  mandible  which  has  a  beak-like  tip. 
Accordingh',  the  teeth  are  absent  from  the  front 
of  the  jaws  and  are  restricted  to  the  posterior 
portions.  The  teeth  are  compressed,  have  crenu- 
lated  edges,  and  they  are  frequently  rei^laced  by 
successional  teeth.  The  Predentata  comprise 
three  divergent  lines  of  descent — Stegosauria, 
Ceratopsia,  Ornithopoda. 

Stegosauria.  In  form  these  dinosaurs  re- 
semble most  closely  the  Sauropoda.  Their  ver- 
tebra? are  all  biconcave,  their  heads  are  very 
small,  and  the  hinder  parts  of  their  bodies  are 
enormously  developed.  Many  of  them  were 
armored.  Omosaurus,  from  the  Upper  Jurassic 
of  England,  has  strong  dorsal  spines;  Polacan- 
thus.  of  the  English  Wealdon,  has  the  lumbar- 
sacral  region  inclosed  in  solid  armor-plate ; 
Scelidosaurus,  of  the  English  Lower  Lias,  has  a 
row  of  small  vertical  plates  along  the  dorsal 
line.  The  exti'eme  of  ornamental  armor  is  seen 
in  Stegosaurus  (q.v.)  from  the  L'pper  Jurassic 
of  Colorado  and  Wyoming,  which  has  a  row  of 
heavy  large  triangular  bony  plates  extending 
from  the  back  of  the  head  along  the  back  to  the 
tip  of  the  tail. 

Ceratopsia.  This  group  includes  the  horned 
dinosaurs,  land  reptiles  of  gigantic  size  and 
formidable  appearance,  which  were  evolved  in 
late  ^lo^ozoic  time  after  the  dinosaur  race  had 
begun  to  decline.  They  are  probably  highly  spe- 
cialized descendants  from  the  Stegosaurian  race. 
Their    remains    have   been    found    in    the    Upper 
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Cretaceous  rocks  of  Europe,  but  tlie  best  material 
has  come  from  the  Laramie  group  of  Wyoming 
and  Colorado.  The  prominent  feature  of  tliese 
animals  is  the  large  size  of  the  head.  In  Tri- 
ceratops  (q.v.),  which  attained  a  length  of  25 
feet,  the  bead  has  a  length  of  G  feet,  and  it  is 
provided  with  three  formidable  horns,  and  with 
a  broad  posterior  expansion  or  crest,  formed 
from  the  parietal  bones,  that  projects  some  dis- 
tance over  the  neck.  The  jaws  have  strong  beaks 
in  front  and  two-rooted  teeth  in  their  posterior 
portions.  The  skeletons  of  these  dinosaurs  are 
heavily  built,  the  bones  are  solid,  the  five-toed 
fore  limbs  and  the  tliree  or  four- toed  hind  limbs 
are  about  equal  in  size,  the  feet  were  digitigrade, 
and  the  toes  were  hoofed  like  those  of  a  rhi- 
noceros. The  body  was  protected  by  a  thick 
hide,  sometimes  armored  with  bony  plates,  and 
the  tail  was  smaller  than  in  any  other  dinosaurs. 
The  best-known  genera  are  Agathanmus,  Tri- 
ceratops   ( q.v. ) ,  and  Sterrholophus. 

Ornitiiopod.^.  These  are  the  most  bird-like 
of  the  dinosaurs,  with  small  five-toed  fore  limbs, 
and  well-developed  three-toed  hind  limbs.  All 
the  limb-bones  are  hollow.  They  were  iinarmored, 
herbivorous  animals  with  bipedal  walking,  run- 
ning, or  leaping  motion.  Iguanodon  (q.v.),  of 
the  Belgian  Jurassic,  with  a  lengtli  of  20  feet,  is 
perhaps  the  best-known  genus.  Claosaurus  or 
Thespesius  (q.v.),  from  the  North  American  Cre- 
taceous rocks,  attained  a  length  of  35  feet. 
Hadrosaurus  (q.v.),  from  the  Laramie  group, 
liad  a  spoon-bill  beak,  like  that  of  Ornithorhyn- 
chus.  Here,  also,  belongs  Nanosaurus,  the  small- 
est known  dinosaur,  which  was  .scarcely  as  large 
as  a  domestic  fowl,  found  in  the  Upijer  Jurassic 
rocks  of  Colorado. 

Fossil  remains  of  dinnsauis  are  to  be  .seen  only 
in  the  larger  museums  of  the  country.  The 
American  Museum  of  Natural  History  in  Cen- 
tral Park,  New  York  City,  has  the  finest  series 
of  skeletons,  many  of  which  are  accompanied  by 
water-color  restorations  of  these  animals.  Other 
museums  where  dinosaurs  may  be  seen  are  the 
United  States  National  Museum  at  Washington, 
Peabody  Museum  of  Yale  I'niversity,  Carnegie 
Museum  at  Pittsburg,  where  a  complete  skele- 
ton of  Diplodocus  is  mounted,  the  Field  Colum- 
bian Museum  at  Chicago,  and  the  museum  of  the 
University  of  Wyoming  at  Laramie. 

Bibliography.  Marsh,  "The  Dinosaurs  of 
North  America,"  Annual  Report  of  the  United 
»S7«/p.9  Geological  Siirveit.  vol.  xvi.,  part  i. 
(Washington,  1806)  ;  Lucas,  Animals  of  the  Past 
(New  York.  1901)  :  Woodward,  Outlines  of  Ver- 
tebrate Pfihroiitology  for  Students  of  Zoology 
(Cambridge,  1808)  ;  Hatcher,  "Diplodocus, 
Marsh,  Its  Osteology-,  etc."  Memoirs  of  the  Car- 
negie Mvseum,  a-oI.  i.  No.  1  (Pittsburg,  1901); 
Beecher,  "The  Eeconstruction  of  a  Cretaceous 
Dinosaur.  Claosaurus  annectens.  Marsh,"  Trans- 
firfinns  of  the  Connecticut  Academy  of  f^ciences, 
vol.  xi.  (New  Haven,  1002).  See,  also.  Anciii- 
SAURUS ;  Bro^'tosaurus  ;  Ceratosaurus  ;  Diplo- 
docus ;    Hadrosaurus  ;    Megalosaurus  :    Stego- 

SAURUS;   TlIESPESTIS  ;   TrICERATOPS. 

DI'NOTHE'RIUM  (Neo-Lat..  from  Gk.Sax'is, 
deinos.  lorrible  +  Orjplov  therioii.  beast,  diminu- 
tive of  0-rip.  thcr,  wild  beast).  A  genus  of  fossil 
proboscidenns  allied  to  the  modern  ole)ihant  and 
the  extinct  mastodon  and  of  which  fragmentary 
remains    have    been    found    in    the    Miocene    and 


Pliocene  rocks  of  Europe.  No  complete  skeleton 
has  yet  been  found.  The  skull,  which  is  essen- 
tially elephantine,  is  longer,  lower,  and  tapers 
more  in  front  than  does  that  of  the  modern 
elephant.  The  structure  of  the  nasal  bones  and 
of  the  front  of  the  cranium  indicates  that  the 
animal  had  a  proboscis,  which  was  not,  however, 
so  prominent  an  organ  of  prehension  as  is  that 
of  the  elephant.  The  molar  teeth  resemble  those 
of  the  mastodon  in  structure,  though  they  are 
smaller  and  have  fewer  transverse  ridges  on  the 
crowns.  The  upper  incisors,  which  attain  to 
such  great  developments  of  tusks  in  the  mastodon 
and  elephant,  are  absent  in  the  dinotherium,  but 
tlie  lo\\er  incisors,  together  with  the  fused  ends  of 
the  mandibles,  are  turned  downward  and  back- 
ward to  form  a  pair  of  strong  tusks,  comparable 
with,  though  not  at  all  analogous  to,  those  of 
the  walrus.  The  bones  which  have  been  found 
associated  with  these  dinotherium  skulls,  and 
which  probably  belong  to  individuals  of  the  same 
genus,  are  of  massive  build  like  those  of  other 
proboscidea,  and  indicate  that  the  dinotherium 
lived  in  about  the  same  habitats  of  dense  forests 
with  soft  yielding  ground  as  do  the  modern 
elephants,  and  that  it  Avas  not  an  amphibious 
animal,  as  was  for  a  long  time  supposed.  The 
largest  species  of  dinotherium  lived  in  Pliocene 
time  and  rivaled  in  size  the  mastodon  and  mam- 
moth. The  skulls  of  this  genus  are  found  quite 
abundantly  in  the  Miocene  deposits  of  central 
Europe,  in  the  Lower  Pliocene  of  India  and  the 
Upper  Pliocene  of  Greece,  and  are  often  asso- 
ciated with  remains  of  the  rhinoceros.  No 
dinotherium  remains  have  yet  been  found  in 
America.  See  Elephant;  Mammoth;  Masto- 
don. 

DINTER,  din''ter,  Gustav  Friedrich  (1760- 
1831).  A  German  pedagogue  and  author,  born 
at  Borna.  He  studied  theology  and  pedagogy 
at  Leipzig;  held  several  pastorates,  Avas  ap- 
pointed director  of  the  Teachers'  Seminary  at 
Dresden  in  1707,  and  became  professor  of  the- 
ology at  the  University  of  Konigsberg  in  1822. 
He  was  liberal  in  his  religious  views,  and  prac- 
tical in  his  methods  of  education.  His  lectures 
and  writings  were  distinguished  bj'  remarkable 
clearness  of  exposition.  The  seminary  at  Dres- 
den flourished  vmder  his  management.  He  w^as 
a  prolific  author  and  wrote  more  than  sixty 
distinct  works.  They  include:  Die  vorzUglich- 
sten  Regeln  der  Katechetik  (1802;  13th  ed. 
1862);  Mahcina,  ein  Buch  fur  MUtter  (1818: 
5th  ed.  I860)  ;  Unterredungen  iiber  die  Haiipt- 
stiicke  des  lutheranischen  Katechismus  (1806- 
23;  frequently  reprinted). 

DIN'WIDDIE,  Robert  (c.1690-1770) .  A  Co- 
lonial Governor  of  Virginia.  He  was  born  in 
Scotland;  was  for  some  time  a  clerk  in  the 
customs  service,  Avas  appointed  surA-eyor  of  cus- 
toms for  the  Colonies,  and  in  1752  came  to 
Virginia  as  Lieutenant-GoAernor.  He  imme- 
diately busied  himself  Avith  plans  for  the  French 
and  Indian  War,  then  impending,  and  in  1753 
sent  Washington  to  demand  the  AA-ithdrawnl  of 
French  traders  and  soldiers,  Avho  had  established 
themseh-es  on  land  claimed  by  Virginia.  In  1755 
lie  helped  the  expedition  sent  against  forls 
Duquesne,  Niagara,  Frontenac,  and  Crown  Point. 
He  Avas  in  continual  conflict  Avith  the  Colonial 
Legislature,  which  persistently  refused  to  A-ote 
adequnte  funds  for  carrying  on  the  Avar,  and  in 
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consequence  he  advocated  the  imposition  of  an 
arbitrary  poll  tax  by  Parliament.  This,  combined 
with  his  arrogance,  his  avarice,  and  his  inde- 
cision, made  him  unpopular,  and  led  to  his  recall 
in  1758. 

DI'O  CAS'SIUS  COC'CEIA'NUS  (Gk. 
Aluv  Kdcrcriof  KoKKrjiai'dg,  Dion  Kassios  Kok- 
keianos)  (c.l50-23.>) .  A  celebrated  Greek  his- 
torian. He  was  born  at  Nicaea,  in  Bithynia.  He 
held  various  high  offices  of  State  under  the  Ro- 
man emperors,  vras  twice  consul,  and  enjoyed  the 
intimate  friendship  of  the  Emperor  Alexander 
Severus.  He  is  best  known  by  his  History  of 
Rome,  in  eighty  books,  from  the  arrival  of  ^neas 
in  Italy  to  a.d.  229,  of  which  only  twenty-four 
(36-60,"^  covering  the  years  B.C.  68  to  a.d.  47) 
have  reached  us  fairly  complete.  The  others  are 
known  to  us  onlj'  from  fragments  and  the 
abridgment  made  by  Xiphilinus  in  the  eleventh 
century.  Dio's  high  position  gave  him  free  ac- 
cess to  the  national  archives,  and  as  an  author- 
ity on  some  points — especially  on  the  imperial 
epoch  of  Roman  history — his  work  is  of  consider- 
able value.  He  wrote  on  the  model  of  Thucydides, 
to  whom,  indeed,  he  is  far  inferior,  both  in  vigor 
of  judgment  and  acuteness  of  criticism;  yet 
many  passages  of  his  History  might  he  quoted 
as  among  the  best  samples  of  the  rhetoric  of 
the  age  in  which  he  lived.  Dio  died  at  Nicaea, 
about  A.D.  235.  Tlie  History  is  best  edited  by 
Boissevain    (Berlin,  1895-1901). 

DFOCESE  (OF.  diocise,  diocese,  Fr.  diocese, 
Lat.  dioecesis,  from  Gk.  diolKr](ng,  dioikesis,  ad- 
ministration, from  SioiKeip,  dioikein,  to  keep 
house,  from  did,  dia,  through  -f-  oIkeiv,  oikein,  to 
inhabit,  from  oIkoq,  oikos,  house,  Lat.  vicus, 
village,  Skt.  vis,  house).  In  the  Roman  Catholic 
and  Anglican  churches,  a  district  committed  to 
the  pastoral  care  of  a  bishop.  The  term  was 
used  in  the  civil  administration  of  the  later 
Roman  Empire,  which  Constantine  divided  into 
thirteen  districts  called  dioceses,  and  these  again 
into  one  hundred  and  twenty  provinces. 
When  the  Church  had  developed  her  episcopal 
organization  and  received  the  recognition  of  the 
State,  it  modeled  her  territorial  divisions  on 
those  of  the  civil  administration.  This  adapta- 
tion appears  to  have  been  completed  by  the  end 
of  the  fourth  century.  There  developed  an  exarch 
or  patriarch  in  each  of  the  great  dioceses,  and  a 
metropolitan  or  primate  in  each  province,  the 
word  irapofKia,  or  parish,  being  applied  to  what 
we  now  call  a  diocese.  At  a  later  period  the 
word  diocese  was  transferred  to  the  territory  of 
a  bishop's  jurisdiction,  and  the  word  patriarchate 
used  for  the  ancient  diocese.  In  the  Eastern 
Churches  the  civil  term  eparchy  is  used  to  this 
day  for  a  diocese.  At  the  present  time  dioceses 
of  the  Church  of  Rome  are  erected  by  the  Pope  in 
consistory.  Before  the  erection  of  a  diocese,  ad- 
ministrative districts  not  formally  so  constituted 
are  styled  prefectures  apostolic  and  vicariates 
apostolic.  Dioceses  are  created  in  the  Church 
of  England  by  act  of  Parliament.  In  the  Ameri- 
can Episcopal  Church  new  dioceses  are  created  by 
primary  conventions  of  the  clergy  and  laity  of 
the  district,  and  are  then  admitted  into  union 
with  the  general  convention  by  vote  of  that  body. 

DFO  CHRYSOS'TOMXJS  (Lat.,  from  Gk. 
XpvffOffTOfiog,  chrysosfomos.  golden-mouthed,  from 
Xpv(r6g,  chrysos,  gold  +  a-rS/ia,  stoma,  mouth). 
An  eminent  Greek  rhetorician.     He  was  born  at 


Prusa,  in  Bithynia,  toward  the  middle  of  the 
first  century  a.d.  His  father,  Pasierates,  paid 
great  attention  to  his  education,  which  was  also 
enriched  by  travel.  Dio,  after  residing  for  some 
time  in  his  native  town,  came  to  Rome,  where, 
however,  he  had  the  misfortune  to  excite  the  sus- 
picion of  the  Emperor  Domitian,  and  was  in 
consequence  obliged  to  flee.  On  the  accession  of 
Nerva,  a.d.  96,  he  retui'ned  to  Rome,  and  was 
honorably  received.  Nerva's  successor,  Trajan, 
held  Dio  in  the  highest  estimation,  even  per- 
mitting him  to  ride  beside  himself  in  the  im- 
perial chariot.  His  excellent  disposition  pro- 
cured him  many  friends,  while  his  remarkable 
powers  of  oratory  excited  universal  admiration. 
He  died  at  Rome  about  a.d.  117.  Dio  left  a 
veiy  great  number  of  orations,  of  which  eighty 
are  still  extant  in  whole,  with  fragments  of  fif- 
teen others.  They  discuss  questions  in  politics, 
morals,  and  philosophy,  and  are  written  in  good 
Attic  Greek.  According  to  Niebuhr,  he  was  "the 
first  writer  after  Tiberius  that  greatly  con- 
tributed toward  the  revival  of  Greek  literature." 
Good  editions  of  Dio's  orations  are  those  of 
Reiske  (Leipzig,  1784),  Emperius  (Brunswick, 
1844),  and  Dindorf   (Leipzig,  1857). 

DIOCLES,  di'6-klez.     See  Cissoid. 

DIOCLES  (Lat.,  from  Gk.  Aw/cX^f,  Diokles) . 
A  Syracusan  demagogue  of  the  fourth  century 
B.C.,  noted  for  his  code  of  laws.  He  was  a 
democratic  leader,  and  his  code,  which  con- 
tinued in  force  until  the  Roman  Conquest,  tend- 
ed to  popular  sovereignty.  His  failure  to  bury 
the  dead,  after  his  vain  attempt  to  raise  the 
siege  of  Himera,  resulted  in  his  banishment  in 
B.C.  408. 

DIOCLETIAN,  di'6-kle'shon,  Baths  of. 
Baths  at  Rome,  built  by  Diocletian  and  Max- 
imian,  opened  in  a.d.  306  and  still  used  at  the 
time  of  Theodoric.  Tlie  ruins  were  converted  into 
a  Carthusian  monastery,  and  the  tepidariinn  into 
the  Church  of  Santa  Maria  dei  Angeli,  by  Michel- 
angelo; a  circular  hall  at  the  southwest  corner 
of  the  outer  wall  was  made  into  the  Church  of 
San  Bernardo  in  1594.  The  cloisters  of  the 
monastery  are  now  used  as  a  temporary  museum. 

DIOCLETIAN,  Gaius  Aurelius  Valerius 
DiocLETiANUS.  A  Roman  Emperor  (a.d.  284- 
305).  He  was  born  of  humble  parents  in  Dal- 
matia  (a.d.  245).  He  adopted  a  military  career, 
and  sei^ved  with  distinction  under  Aurelian  and 
Probus,  accompanied  Carus  on  his  Persian  cam- 
paign, and  finally,  on  the  murder  of  Numerianus 
having  been  discovered  at  Chalcedon,  he  was  pro- 
claimed Emperor  in  284  by  the  army  on  its 
homeward  march.  The  suspected  assassin  of 
Numerianus,  the  prefect  Arrius  Aper,  he  slew 
with  his  own  hands,  in  order,  it  is  alleged,  to 
fulfill  a  prophecy  communicated  to  him,  while 
still  a  lad,  by  a  Druidess  of  Gaul,  that  he  should 
accede  to  a  throne  as  soon  as  he  had  killed  an 
aper  (wild  boar).  In  285  Diocletian  com- 
menced hostilities  against  Carinus  (the  joint 
Emperor  along  with  the  deceased  Numerianus), 
who,  although  victorious  in  the  decisive  battle 
that  ensued,  was  murdered  by  his  own  officers, 
thus  leaving  to  Diocletian  the  undisputed  su- 
premacy. His  first  years  of  government  were 
so  molested  by  the  incursions  of  barbarians  that, 
in  order  to  repel  their  growing  aggressiveness, 
he  took  to  himself  a  colleague — namely,  Max- 
imian — who,    under   the   title    of    Augustus,    be- 
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came  joint  Emperor  in  280.  Diocletian  re- 
served for  himself  charge  of  the  eastern  half  of 
the  Empire,  and  gave  the  western  to  Maximian. 
tStill  the  attacks  of  the  barbarians  continued  as 
formidable  as  ever.  The  Empire  was  menaced  by 
the  Persians  iix  the  east,  by  the  Germans  and 
other  barbarians  in  the  west;  and  in  order  to  pro- 
vide for  its  permanent  security,  Diocletian 
subjected  it  to  a  still  further  division.  In  292 
Constant ius  Chlorus  and  Galerius  were  pro- 
claimed as  Ca?sars,  and  the  distribution  of  the 
Roman  Emjiire  was  now  fourfold,  Diocletian 
taking  the  east,  with  Nieomedia  as  his  seat  of 
government ;  ]\Iaximian,  Italy  and  Africa,  with 
Milan  as  his  residence ;  Constantius,  Britain, 
Gaul,  and  Spain,  with  Treves  as  his  headquar- 
ters; Galerius,  Illyricum  and  the  entire  valley 
of  the  Danube,  with  Sirmium  as  his  imperial 
abode.  It  was  upon  his  colleagues  that  most  of 
the  burden  of  engaging  actively  in  hostilities 
fell,  as  Diocletian  seldom  took  the  field  in  per- 
son. Among  the  conquests,  or  rather  recon- 
quests,  that  were  made  under  his  rule,  may  be 
euumerated  that  of  Britain,  which,  after  main- 
taining independence  under  Carausius  and  Al- 
lectus,  was,  in  296,  restored  to  the  Empire;  that 
of  the  Persians,  who  were  defeated  and  compelled 
to  capitulate  in  298  ;  and  that  of  the  Marcomanni 
and  others  of  the  northern  barbarians,  who  were 
driven  beyond  the  Roman  frontier.  Diocletian, 
after  twenty-one  years'  harassiMg  tenure  of  gov- 
ernment, desired  to  pass  the  residue  of  his  days 
in  tranquillity.  On  May  1,  305,  accordingly,  he 
abdicated  the  imperial  throne  at  Nieomedia,  and 
compelled  his  colleague  Maximian  (much  against 
the  latter's  will)  to  do  likewise  at  Milan.  Diocle- 
tian sought  retirement  in  his  native  province 
of  Dalmatia,  and  for  eight  years  resided  at 
Salona  (now  Spalato),  devoting  himself  to  philo- 
sophic reflection,  to  rural  recreation,  and  to 
horticultural  pursuits.  Two  years  before  his 
abdication  he  was  instigated  by  his  colleague 
Galerius  to  that  determined  and  sanguinary 
persecution  of  the  Christians  for  which  liis  reign 
is  chiefly  memorable.  He  died  in  313.  Consult 
Mason,  The  Persecution  of  Diocletianus  ( London, 
1876). 

DIODATI,  de'o-dti'te.  Giovanni  (I57G- 
1649).  A  Swiss  Reformed  theologian.  HeAvasborn 
at  Geneva,  of  a  noble  Italian  family  which,  having 
accepted  the  RefornSation,  was  driven  from  home 
by  persecution.  His  progress  in  letters  was  so 
rapid  that  Beza  caused  him  to  be  appointed  pro- 
fessor of  Hebrew  in  Geneva  at  the  age  of  twenty- 
one.  He  became  a  pastor  of  the  Reformed  Church 
there,  and  in  1609  professor  of  theology.  About 
this  time  he  endeavored  to  spread  the  doctrines 
of  the  Reformation  in  Venice  and  other  cities  of 
Italy,  but  without  success.  In  1614  he  went  to 
Nimes,  where  he  preached  for  three  years,  and 
in  1618  he  was  sent  to  the  Synod  of  Dort,  to  rep- 
resent tlie  Genevese  Church.  Here  his  talents 
were  so  highly  estimated  that  he  was  one  of  the 
divines  appointed  to  draw  up  the  articles  of  the 
synod.  He  died  at  Geneva  in  1649.  Diodati  was 
a  somewhat  intolerant  Calvinist,  but  as  a  preach- 
er he  was  eloquent,  persuasive,  and  conscien- 
tious. His  Italian  translation  of  the  Bible — the 
one  still  generally  used  among  the  Italian  Prot- 
estants— appeared  in  1607;  his  Frencli.  in  1644. 
Among  his  other  works  may  be  mentioned  his 
Annotatioties  in  Biblin   (1607)  ;  De  Fictitio  Pon- 


tificiorum  Purgatorio   (1G19)  ;  and  De  lusta  Se- 
cessione     lieforinatorum     ah'    Ecclesia     Romana 

(1628).     For  his  life,  consult  Eugfene  de  Bude 

(Geneva,  1869). 

DI'ODOIlirS  (Lat.,  from  Gk.  ^L65(^po<:),  sur- 
named  SicuLUS.  A  Greek  historian,  born  at 
Agyrium,  in  Sicily.  He  flourished  in  the 
times  of  Caesar  and  Augustus — the  latest  date 
to  which  he  refers  is  B.C.  21 — traveled  in 
Asia  and  Europe,  and  lived  a  long  time  in 
Rome,  collecting  the  materials  of  his  great  work, 
the  compilation  of  which  occupied  thirty  years. 
This  work,  the  Library  {Bi^XioOt^ki]) ,  was  a 
universal  history,  in  forty  books,  from  the  be- 
ginning to  B.C.  60-59.  It  was  divided  by  the 
author  into  three  parts.  The  first  six  books  con- 
tain an  account  of  the  mythical  history  of  all 
known  nations  down  to  the  time  of  the  Trojan 
War;  the  second  (books  7  to  17)  cover  the  period 
from  the  Trojan  War  to  the  death  of  Alexander; 
the  third  (books  18  to  20)  extended  to  Ctesar's 
Gallic  wars.  Only  books  1  to  5  of  the  first  part 
and  books  11  to  20,  containing  the  history  from 
the  expedition  of  Xerxes  to  the  war  against 
Antigonus,  are  preserved  entire;  of  books  21  to 
40  we  have  only  scanty  extracts  and  quotations 
by  other  writers.  Diodorus  took  Ephorus  for 
his  model,  and  set  to  work  on  his  history  with 
excellent  purpose;  but  the  annalistic  arrange- 
ment of  his  work  in  itself  was  wholly  unfitted 
for  so  comprehensive  a  history.  Furthermore, 
Diodorus  had  no  experience  in  practical  life  and 
military  training,  so  that  he  lacked  the  insight 
necessary  to  cany  out  his  undertaking;  his  style 
is  monotonous  and  wearisome,  and  he  was  almost 
wholly  without  critical  historical  judgment.  Yet 
his  work  is  valuable  for  its  contents,  and  replaces 
to  some  extent  the  lost  historians.  The  best 
edition  is  by  Dindorf,  revised  and  provided  with 
critical   apparatus  by  Vogel    (Leipzig,   1888-93). 

DICE'CIOUS  PLANTS.     .See  Dicecissi. 

DICE'CISM  (from  Gk.  di-,  di-,  double  + 
oIkoc,  oikos,  house ) .  Primarily  this  word  applies 
to  that  condition  in  plants  in  which  the  male 
and  female  organs  are  borne  by  different  indi- 
viduals. In  its  original  application,  however, 
it  referred  to  the  fact  that  in  some  seed-plants 
the  stamens  and  pistils  are  borne  by  separate 
individuals.  Dioecism  in  mosses  and  ferns,  there- 
fore, does  not  mean  the  same  thing  as  dioecism  in 
seed-plants.  In  the  mosses  and  ferns  it  refers 
to  the  fact  that  in  certain  species  one  gameto- 
phyte  (prothallium  in  ferns)  bears  the  anther- 
idia  and  another  the  archegonia.  In  .seed-plants 
it  refers  to  the  fact  that  one  sporophyte  produces 
the  stamens  (niicrosporophylls)  and  another 
produces  the  carpels  ( megasporophylls ) .  As 
thus  applied,  the  name  has  no  morphological 
significance ;  but  in  both  cases  it  refers  in  a 
sense  to  a  similar  physiological  condition.  If 
the  dioecism,  as  exhibited  by  mosses  and  ferns, 
be  strictly  traced  into  tlie  seed-plants,  it  is  dis- 
covered that  they  are  all  dioecious,  for  in  all  of 
them  the  male  cells  and  eggs  are  produced  by 
difTerent  gametophytes.  This  is  merely  a  result 
of  heteros]iory,  and  hence  heterosporous  plants 
are  essentially  dioecious,  if  considered  from  the 
standpoint  of  the  sex  organs. 

The  significance  of  the  dioecism  of  seed-plants 
is  not  clear,  although  many  see  in  it  a  condition 
which   secures   all   of   the   advantages   of   cross- 
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pollination.  On  the  other  hand,  it  is  in  general 
a  primitive  condition,  for  many  gyninosperms 
and  tlie  most  primitive  angiosperms  are  dioe- 
cious. Although  prevailinglj-  displayed  by  the 
more  primitive  groups  of  seed-plants,  it  is  by 
no  means  ■wanting  in  the  highest  groups,  so  that 
it  is  not  an  essential  indication  of  either  a  primi- 
tive or  a  derived  condition.  There  are  cases  in 
which  it  is  evident  that  the'  dioecious  habit  is  a 
derived  one,  since  in  the  stamen-bearing  flowers 
rudiments  of  the  carpels  may  be  found,  and  in 
the  carpel-bearing  flowers  rudiments  of  stamens 
often  occur.  It  is  evident  that  in  such  cases  the 
dioecious  condition  has  come  from  what  is  called 
the  bisporangiate  condition — i.e.  one  in  which 
the  two  sets  of  sporangia  occur  in  the  same 
flower.  Dioecious  flowers  are  necessarily  mono- 
sporangiate ;  but  flowers  may  be  monosporangiate 
and  3'et  both  kinds  of  flowers  may  occur  upon  the 
same  individual.  The  monosporangiate  and  dioe- 
cious conditions  are  therefore  not  synonjTuous. 

DIOGENES,  dl-6.j'e-nez  (Lat.,  from  Gk.  Aio- 
ydfrjc)  (c.412-323  B.C. ) .  A  cynic  philosopher.  He 
was  a.  native  of  Sinope,  in  Pontus.  His  father, 
Icesias,  a  banker,  \\as  convicted  of  debasing  the 
coinage,  and  his  son,  being  implicated  in  the 
matter,  was  obliged  to  leave  Sinope.  On  coming 
to  Athens  he  attached  himself  to  Antisthenes, 
by  whom,  however,  his  first  advances  were  re- 
pelled. In  spite  of  his  inhospitable  reception, 
Diogenes  renewed  the  attempt  to  find  favor  with 
Antisthenes :  but  though  driven  away  by  blows, 
his  perseverance  at  last  prevailed,  and  Antis- 
thenes. moved  with  compassion,  consented  to 
admit  him  as  a  pupil.  Diogenes  now  plunged 
into  the  extreme  of  austerity  and  self -mortifica- 
tion. His  clothing  Avas  of  the  coarsest,  his  food  of 
the  plainest,  and  was  provided  by  the  pity  of  the 
Athenians.  His  bed  was  the  bare  ground,  wheth- 
er in  the  open  street  or  under  the  porticoes.  On 
one  occasion,  in  default  of  a  better  place,  he  took 
lip  his  residence  temporarily  in  a  huge  jar,  irWos, 
in  the  IMetroiim,  that  thereby  he  might  show  his 
contempt  of  ordinary  men.  His  eccentric  life 
did  not,  however,  cost  him  the  respect  of  the 
Athenians,  who  admired  his  contempt  of  com- 
fort and  allowed  him  a  wide  latitude  of  comment 
and  rebuke.  Practical  good  was  the  chief  aim  of 
his  philosophy;  for  literature  and  the  fine  arts 
he  did  not  conceal  his  disdain.  He  laughed  at 
men  of  letters  for  reading  the  sufl'erings  of  Odys- 
seus while  neglecting  their  own;  at  musicians 
who  spent  in  stringing  their  lyres  the  time  which 
would  have  been  much  better  employed  in  making 
their  own  discordant  natures  harmonious ;  at 
savants  for  gazing  at  the  heavenly  bodies,  while 
sublimely  incognizant  of  earthly  ones ;  and  at 
orators  who  studied  how  to  enforce  truth  but  not 
how  to  practice  it.  He  was  seized  by  pirates  on 
a  voyage  to  .Egina,  and  carried  to  Crete,  where 
he  was  sold  as  a  slave.  When  asked  what  busi- 
ness he  was  proficient  in,  he  answered.  "In  com- 
manding." He'  was  purchased  by  a  certain  Xeni- 
ades  of  Corinth,  who  recognized  his  worth,  set 
him  free,  and  made  him  tutor  to  his  children. 
It  is  here  that  he  is  said  to  have  had  his  famous, 
but  probably  mythical,  interview  with  Ale.x- 
ander  the  Great.  The  King  opened  the  conversa- 
tion with,  "I  am  Alexander  the  Great."  to  which 
the  philosopher  answered,  "And  I  am  Diogenes 
the  Cynic."  Alexander  then  asked  him  in  what 
wav  he  could  serve  him,  to  which   Diogenes  re- 


joined, "You  can  stand  out  of  the  sunshine." 
Alexander  is  said  to  have  been  so  struck  with  the 
Cynic's  self-possession  that  he  went  away  re- 
marking, "If  I  were  not  Alexander,  I  should 
wish  to  be  Diogenes."  Diogenes  died  at  Corinth 
in  B.C.  323,  according  to  tradition,  on  the 
same  day  with  Alexander  the  Great.  Diogenes 
was  wholly  concerned  with  practical  wisdom,  and 
established  no  system  of  philosophy.  Certain 
literary  works  were  early  attributed  to  him,  but 
were  recognized  as  spurious  even  in  antiquity. 
Consult  Hermann.  Zur  Geschichte  una  Kritik  des 
Diogenes  von  Sinope  (Heilbronn,  1860)  ;  Zeller, 
Philosophie  der  Griechen,  vol.  i.    (1889). 

DIOGENES,  LAi:RTirs.  A  Greek  writer,  a 
native  of  Laerte,  in  Cilicia.  He  flourished  ap- 
parently about  the  beginning  of  the  third  cen- 
tury A.D.  The  details  of  his  life  are  not 
known  to  us.  His  chief  work.  Lives  of  Philoso- 
jihers,  in  ten  books,  is  a  history  of  Greek  phi- 
losophy from  its  beginnings.  Diogenes,  however, 
lacked  the  ability  to  handle  his  subject,  and  his 
interest  lay  rather  in  collecting  biographical 
anecdotes  and  selecting  passages  from  the  works 
of  his  predecessors  than  in  undertaking  a  critical 
account  of  the  development  of  philosophic 
thought.  Furthermore,  he  drew,  not  from 
original  works,  but  from  compendia  and  his- 
tories, especially  from  the  writings  of  Diodes, 
Nicias,  and  Favorinus.  Yet  his  work  has  pre- 
served many  vahiable  facts  of  which  otherwise 
we  should  be  ignorant.  Especially  interesting 
are  the  three  letters  of  Epicurus  to  Herodotus, 
P\i:hocles,  and  ^lenceceus,  quoted  in  book  10. 
Tlie  authenticity  of  the  second  letter,  however,  is 
questioned.  Diogenes  also  composed  epigrams, 
some  of  which  are  quoted  in  his  larger  work. 
The  Lives  are  edited  bv  Cobet  (Paris,  1850, 
1862). 

DIOGENES  OF  AP  OLLO'NIA.  A  Greek 
philosopher,  a  pupil  of  Anaximenes  and  a  con- 
temporary of  Anaxagoras,  who  flourished  in 
Athens  in  the  first  half  of  tlie  fifth  century  B.C. 
He  believed  air  to  be  the  source  of  all  being,  and 
all  other  substances  to  be  derived  from  it  by  con- 
densation and  rarefaction.  He  also  recognized 
an  intelligent  principle,  but  did  not  distinguish 
between  mind  and  matter.  Consult  Zeller, 
Philosophic  der  Griechen,  vol.  i.   (Leipzig,  1892). 

DIOGENES  CRAB.      See  Hermit-Crab. 

DI'OGE'NIA'NUS  (Lat..  from  Gk.  Aioye- 
veiavdc,  Diogeneianos) .  A  Greek  grammarian 
of  Heraclea,  who  lived  in  the  middle  of  the  sec- 
ond centurj^  a.d.  His  epitome,  in  five  books, 
of  the  collection  of  glosses  compiled  by  the  Alex- 
andrian grammarian  Pamphilus,  about  a  cen- 
tury before,  is  believed  to  have  been  the  basis  of 
the  lexicon  of  Hesychius.  A  portion  of  the  work, 
containing  a  collection  of  proverbs  made  by  him, 
is  ]ireserved  in  an  abridged  form  in  the  Parcemi- 
ographi  Grccei,  edited  by  von  Leutsch  and 
Schneidewin. 

DI'OGNE'TUS  (Lat..  from  Gk.  Atbyvi/roz) . 
Epistle  to.  A  Greek  Christian  work,  of  \u\- 
known  authorship,  commonly  included  among 
the  Apostolic  Fathers  (q.v. ).  but  properly  be- 
longing to  the  apologetic  literature  of  the 
early  Church.  In  the  Strasshurg  manuscript, 
our  sole  authority  for  the  text,  which  was 
destroyed  by  fire  in  1870,  the  work  was  attrib- 
uted to  .Tustin.  but  it  is  improbable  that  he  was 
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its  author.  The  lack  of  external  testimony  to 
the  Epistle  renders  the  question  of  its  date  a 
difficult  one.  If  we  could  be  sure  that  the  "Diog- 
netus,"  to  whom  it  is  addressed,  was  the  teacher 
of  Marcus  Aurelius,  the  problem  would  be  easier. 
But  of  this  we  are  by  no  means  certain.  Some 
extreme  critics  liave  conjectured  that  the  work 
is  a  fifteenth-century  forgery.  Others,  with  much 
greater  probability,  assign  it  to  the  second,  or  the 
early  part  of  the  third  century.  In  view  of  internal 
resemblances,  some  have  inclined  to  the  opinion 
that  it  proceeds  from  the  same  author  as  the  re 
cently  recovered  Apology  of  Aristides,  wliich  was 
written  before  a.d.  150.  Date  and  authorship, 
however,  remain  matters  of  conjecture.  The  last 
two  chapters  are  evidently  a  later  addition,  and 
from  a  diii'erent  liand. 

The  Epistle  is  an  excellent  product  of  Christian 
thought  and  Avriting,  evangelical  in  character, 
dignified  in  tone,  and  clothed  in  language  which 
is  at  times  almost  of  poetic  beauty.  Its  contents 
are  determined  by  the  questions  Diognetus  has 
asked,  e.g.  what  god  the  Christians  worship,  why 
they  despise  death,  what  is  the  explanation  of 
their  mutual  love,  and  why  their  new  life-motive 
did  not  sooner  enter  the  world.  In  replying  to 
these  inquiries,  the  author  shows  special  famil- 
iarity with  Pauline  and  Johannine  teaching. 
He  sets  forth  Christianitj^  on  its  practical  side, 
placing  emphasis  upon  godly  living  rather  than 
upon  correct  dogmatic  belief.  Yet  he  combats 
with  vigor  the  errors  of  the  Jews  and  Greeks, 
very  much  after  th'e  fashion  of  the  Apology  of 
Aristides,  arguing  for  the  su])erior  rationality 
of  the  Christian  faith. 

For  the  Greek  text,  consult:  K.  Otto,  Corpus 
Apolof/ctarimi  Christianoruni,  ii.  (3d  ed.,  Jena, 
1879)  ;  for  the  text  with  Eng.  trans.,  Lightfoot, 
The  Apostolic  Fathers  (London,  1893)  ;  for  Eng. 
trans.,  A.  C.  Coxe,  The  Ante-Nieene  Fathers,  i. 
Consult  also,  in  general :  G.  Kriiger,  History  of 
Early  Christian  Literature  (trans.  Xew  York. 
1897)  ;  the  article  "Diognetus,"  in  Smith  and 
Wace,  Dictionary  of  Christian  Biography ;  Har- 
nack.  Chronologic  der  altchristlichen  Litteratitr, 
i.   (Leipzig,  1897). 

DI'OMEDE  ISLANDS.  A  group  of  three 
small  islands  situated  near  the  middle  of  Bering 
Strait,  in  about  latitude  66°  N.  and  longitude 
169°  W.,  forming  as  it  were  stepping-stones  be- 
tween the  nearest  points  of  Asia  and  North 
.America.  Thev  were  discovered  by  Bering  in 
1728. 

DI'OME'DES  (Lat..  from  Gk.  Aiofi-^Sr/c). 
Tlie  son  of  Tydeus  and  Deipyle,  and  King  of 
Argos.  He  plays  a  prominent  part  in  the  legend 
of  the  Trojan  War,  where  he  appears  as  the  com- 
panion of  Odysseus  in  many  adventures,  such  as 
the  bringing  of  Achilles  from  Scyros,  the  carry- 
ing ofV  of  tlie  horses  of  Rhesus,  and  the  theft  of 
the  Palladium.  He  is  also  prominent  at  the 
funeral  games  of  Patroelus,  where  he  is  victor 
in  the  chariot  race,  and  in  the  capture  of  Troy. 
Returning  to  Argos,  he  found  that  Aphrodite,  in 
revenge  for  the  wound  which  he  had  given  her  in 
a  battle  before  Troy,  had  caused  his  wife  to  be- 
come unfaithful.  In  grief  he  left  Argos,  and, 
according  to  the  later  tradition,  went  to  Italy, 
\^'here  lie  was  honored  in  a  number  of  the  south- 
em  cities,  as  "Metajiontnm  and  Thurii.  Arpi  in 
Apulia,  Canusiurti,  Brundisinm,  and  several  other 
towns  claimed  him  ns  their  founder.     According 


to  one  story  Athena  gave  him  immortality;  ac- 
cording to  another,  he  was  killed  bj^  the  Italian 
King  Daunus. 

DIOMEDES.  In  Greek  legend,  the  son  of 
Mars  and  Cyrene,  and  King  of  the  Bistones  in 
Thrace.  He  fed  his  mares  upon  the  flesh  of 
strangers,  imtil  Heracles  slew  him  and  brought 
his  mares  to  Eurystheus.  According  to  one 
story,  Heracles  threw  him  to  his  mares  to  be 
devoured. 

DIOMEDES.  A  Roman  grammarian  of  the 
fourth  century  .\.u. ;  author  of  Ars  Grannnatica, 
an  e.xtant  treatise  on  grammar.  The  work, 
which  is  in  three  books,  is  founded  on  the  same 
sources  as  the  Institutions  Grammaticce  of  Cha- 
risius,  and  is  valual)le  chiefly  for  its  quotations 
from  earlier  authorities  now  lost  and  for  its  com- 
ments on  literary  histor\^  contained  in  the  third 
book  and  borrowed  from  the  De  Poetis  of  Sue- 
tonius. The  text  is  printed  in  Keil's  edition  of 
the  Grammatici  Latini  (i.  298).  On  Diomedes's 
Latinitv,  consult  Paucker's  treatise  (Berlin. 
1883)." 

DIOMEDES,  Villa  of.  The  name  given  to 
one  of  the  villas  at  Pompeii  excavated  in  1771- 
74,  and  so  called  from  the  tomb  of  Marcus  Arrius 
Diomedes,  which  faces  it  on  the  opposite  side 
of  the  Street  of  Tombs.  It  was  an  extensive  and 
very  completely  appointed  establishment,  built 
apparently  before  the  time  of  Augustus.  The 
rear  portion  occupies  a  lower  level  than  the  front 
and  contains  a  colonnade  surrounding  a  garden. 
In  the  wine-cellar  beneath  the  colonnade  twenty 
skeletons  were  discovered  in  the  course  of  the 
excavation,  and  fourteen  in  other  parts  of  the 
house. 

DI'ON.  ( 1 )  A  Sicilian  noble  in  Shakespeare's 
Winter's  Tale.  (2)  Father  to  Euphrasia  in 
Beaumont  and  Fletcher's  Philaster. 

DION  (Lat..  from  Gk.  Alcop)  (c.410-354  B.C.). 
A  Syracusan.  son  of  Hipparinus,  the  brother-in- 
law  of  Dionysius  the  Elder,  and  a  pupil  of  Plato. 
His  lofty  character  secured  for  him  the  hostility 
of  the  King,  Dionysius  the  Younger,  and  in  B.C. 
366  he  was  banished.  His  property  was  con- 
fiscated, and  his  wife.  Arete,  was  given  to  another 
man.  Dion  retired  to  Athens,  wliere  he  lived 
several  years,  but,  desiring  to  free  his  country 
from  the  tyrant's  rule,  he  in  B.C.  356  returned  to 
Syracuse  with  a  small  force.  He  took  the  city 
and  expelled  Dionysius,  but  was  himself  shortly 
after  compelled  to  give  up  his  power  and  with- 
draw to  Italy.  Being  soon  recalled  by  popular 
vote,  he  was  assassinated  about  B.C.  354  by  one 
Calippus. 

DI'ON.ffi'A  (Lat.,  fem.  of  Dionceus,  pertaining 
to  Dione,  Gk.  Aiwvq.  Diane,  name  of  Venus).  A 
most  remarkable  insect-catching  plant  belonging 
to  the  order  Droseraceae.  The  single  species, 
Dionceamuscipiihi.  is  popularly  known  as  Venus's 
fly-trap  because  of  the  peculiarly  trap-like  fly- 
catching  organ  d"veloped  at  tlie  sinnmits  of  its 
leaves.  This  plant  is  a  small,  relatively  incon- 
spicuous, perennial  herb,  growing  native  in  bogs 
in  North  and  South  Carolina,  and  because  of  its 
interesting  habits  often  kept  in  greenhouses. 
From  the  midst  of  the  circlet  of  root-leaves 
arises  a  slender  scape  ten  to  twelve  inches  in 
height,  at  the  sununit  of  which  is  a  cyme  of  small 
white  flowers.  The  leaf  is  divided  into  two  parts, 
a  lower,  simple,  spatulate  portion,  above  which. 
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and  separated  by  a  narrow  restriction,  is  the 
Hy-trap.  This  organ  forms  the  bilobed  upper 
portion  of  the  leaf, each  lobe  of  which  is  reniform, 
with  the  edge  provided  with  spiny  bristles.  The 
lobes  hinge  upon  the  midrib  and  have  upon  their 
inner  surfaces  a  few  extremely  sensitive  hairs. 
When  these  hairs  are  irritated  by  an  insect  the 
lobes,  under  favorable  conditions  of  temperature, 
suddenly  close,  the  marginal  spines  catching  the 
insect  after  the  manner  of  a  steel  trap.  If  the 
insect  is  cauglit  the  trap  remains  closed  and.  by 
means  of  secretions  from  the  glandular  inner  sur- 
face of  the  lobes,  the  soft  parts  of  the  insect  are 
digested  and  elaborated  as  food  for  the  plant. 
After  digestion  and  absorption,  which  may  oc- 
cupy two  or  three  weeks,  have  been  completed 
the  trap  opens  and  only  the  chitinous  skeleton  of 
the  insect  remains.  If  the  insect  is  not  caught 
the  trap  opens  within  an  hour  or  so  and  is 
ready  for  the  next  trespasser.  A  single  leaf 
seems  to  be  capable  of  digesting  only  a  few  in- 
sects, after  which  its  vigor  diminishes;  it  re- 
sponds less  actively  to  excitation  of  the  glandu- 
lar surface  and  soon  dries  up  or  decays.  Consult 
Darwin,  Insectirorovf!  Plants  (New  York.  1892). 

DIONE,  di-o'ne  (Lat.,  from  Gk.  Aidvr]) .  A 
Titan  AAho  became  by  Zeus  the  mother  of  Aphro- 
dite, who  is  therefore  sometimes  called  Dionaea. 
John  Gav  wrote  a  pastoral  drama  under  this  title 
(1720).' 

DIONYSIA,    di'o-nish'i-a.      See    Greek    Fes- 

TIV.\LS. 

DI'ONYSI'ACA  (Lat..  from  Gk.  Awwo-ta/cd, 
Dionysiaka).  A  long  epic  in  forty-eight  books, 
l)y  the  Greek  poet  Nonnus,  of  Panopolis  in 
Egyjjt,  dating  probablj^  from  the  fifth  century 
B.C.  It  recounts  the  journeyings  of  Dionysus  in 
the  East,  and  is  one  of  the  chief  sources  for  the 
legends  concerning  the  god. 

DIONYSIUS,  di'6-nish'i-us  (Lat..  from  Gk. 
Aiovia-iog,  Dionysios) ,  surnamed  Thrax  ('the 
Tliracian').  A  Greek  grammarian,  native  of 
Alexandria,  who  taught  at  Rhodes  and  at  Rome 
in  the  first  century  B.C.  His  Ai't  of  Grammar 
CYexvT}  T pa/j./ji.aTLK'^)  is  the  foundation  of  all  subse- 
({uent  European  works  on  grammar.  The  best 
edition  is  that  of  tlhlig  (Leipzig,  1884). 

DIONYSIUS,  or  DINIZ,  de-nez'  (1261-1325). 
The  sixth  King  of  Portugal.  He  was  the  son  of 
Alfonso  III.  of  Portugal,  and  the  grandson  of 
Alfonso  X.  of  Castile,  and  was  born  October  9, 
1261.  He  succeeded  his  father  in  1279,  and  after 
some  difficulty  effected  a  compromise  with  the 
Pope  regarding  the  privileges  of  the  clergv".  In 
1299  Dionysius's  brother  rebelled,  but  was  soon 
subdued.  Later  Dionysius's  son,  jealous  of  a 
favorite,  raised  the  standard  of  rebellion.  By 
the  intercession  of  the  Queen-mother,  Isabel  of 
Aragon  (afterwards  canonized) .  war  was  avoided, 
and  the  son  was  allowed  to  exercise  a  powerful 
influence  over  the  policy  of  the  Government. 
The  reign  of  Dionysius  was  a  period  of  reform. 
The  administration  of  civil  and  criminal  justice 
was  changed  and  the  power  of  the  great  lords 
curbed.  Industry  and  commerce  were  fostered ; 
the  mines  were  made  a  fruitful  source  of  revenue, 
and  fortifications  were  built  in  more  than  forty 
places.  About  1288  a  university  was  founded 
at  Lisbon,  which  in  1308  was '  transferred  to 
Coimbra.  The  military  Order  of  Christ,  founded 
in  this  reign,  was  endowed  with  the  confiscated 
property  of  the  Templars.     Dionysius  was  one 


of  the  most  liberal  princes  of  his  time,  and  won 
the  title  of  the  "father  of  his  country.'  He  diet! 
January  7,  1325. 

DIONYSIUS  or  AL'EXAN'DRIA,  Saint, 

called  the  Great  (  ?-265).  An  early  Christian 
wiiter.  He  was  born  at  Alexandria  of  a  noble 
pagan  family,  but  was  an  early  convert  to  Chris- 
tianity, and  under  the  tutelage  of  Origen  became 
a  priest,  and  head  of  the  Alexandrian  catecheti- 
cal school  in  231.  In  248  he  became  Bishop  of 
Alexandria,  but  continued  to  hold  his  former 
position.  In  the  persecution  of  Decius  (250) 
lie  was  arrested  and  condemned  to  death,  but  was 
rescued  by  peasants,  and  remained  concealed  for 
a  year  in  the  Libyan  desert.  In  257  he  was 
again  exiled,  but  restored  three  years  later.  He 
was  a  voluminous  writer,  bvxt  most  of  his  works 
are  lost.  Such  as  remain  are  in  Migne,  Patrol. 
Grceca,  x.;  Engl,  trans,  in  Ante-Nicene  Fathers, 
vi.  Consult:  Forster.  De  Doctrina  et  Sententiis 
Dionysii  Magni  (Berlin,  1865)  ;  and  for  his  biog- 
raphy, consult  Dittricii  (Freiburg,  1867)  and 
PaufMorize   (Paris,  1881). 

DIONYSIUS  OF  HAL'ICARNAS'SUS.     A 

learned  critic,  antiquarian,  and  rhetorician.  He 
was  the  son  of  one  Alexander  of  Halicarnassus, 
and  was  born  probably  about  the  middle  of  the 
first  century  B.C.  He  came  to  Rome  at  the 
termination  of  the  civil  wars  (B.C.  29).  and  re- 
sided there  for  twenty-two  years,  familiarizing 
himself  with  the  language,  literature,  and  an- 
tiquities of  the  Romans.  His  death  occurred 
shortly  after  B.C.  7.  Dionysius's  most  valuable 
work  is  unquestionably  his  Antiquities  of  Borne, 
although  it  does  not  exhibit  the  finest  qualities 
of  his  mind.  The  author  was  an  admirable 
rhetorician,  but  had  very  little  political  discrimi- 
nation, and  no  perception  of  the  difference  be- 
tween a  myth  and  a  historic  fact.  Yet,  inas- 
much as  this  work  contains  a  mine  of  infor- 
mation about  the  constitution,  religion,  history, 
laws,  and  private  life  of  the  Romans,  it  will 
always  command  the  regard  of  scholars.  Of 
the  twenty  books  of  which  it  originally  con- 
sisted. Ave  possess  only  the  first  mine  in  a 
complete  form,  the  tenth  and  eleventh  nearly 
so:  and  of  the  rest,  only  a  few  fragments. 
The  first  edition  of  the  Greek  original  was  that 
by  Stephens  (Paris.  1546) ,  but  a  very  good  Latin 
version  was  published  as  early  as  1480.  Angelo 
Mai  published  (Milan,  1816)  a  collection  of  the 
fragments  of  the  lost  books  from  a  MS.  in  the 
library  at  Milan,  the  genuineness  of  which  has 
been  doubted.  The  rhetorical  and  critical  works 
of  Dionysius  are  of  the  highest  literary  merit. 
The  principal  are  his  Censitra  Vetenim  Scripto- 
rum,  his  Ars  Rhetorica,  and  his  De  Composidone 
Verbonim.  all  in  Greek.  The  complete  works 
are  edited  by  Usener  and  Rademacher  (Leipzig, 
1899)  :  a  good  edition  of  the  Antiquities  is  that 
of  Jacoby   (Leipzig,  1885). 

DIONYSIUS  THE  Ar'eop'agite.  A  member 
of  the  Court  of  Areopagus  (q.v. ),  at  Athens, 
converted  to  Christianity  through  the  preaching 
of  Paul  (Acts  xvii.  34).  Nothing  more  is  known 
about  him.  Eusebius,  on  the  authority  of  Diony- 
sius. Bishop  of  Corinth,  about  a.d.  175.  records 
that  he  was  the  first  Bishop  of  the  Church  of 
Athens,  and  a  much  later  historian  says  he  was 
martyred  there  in  the  reign  of  Doniitian.  Ac- 
cording to   still   another  tradition,   he  was   sent 
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by  Clement  of  Rome  into  Gaul  ( Paris ) ,  where 
lie  died  a  martyr  on  ^Nlontmartre.  There  is  evi- 
dent confusion  between  the  real  Dionysius  and 
Saint  Denis  ( q.v. ) ,  patron  saint  of  France,  who, 
according  to  Gregory  of  Tours,  founded  the 
Church  in  Paris  in  the  third  century.  For  this 
confusion  the  abbot  Hilduin  is  largely  responsible. 

In  the  sixth  century  we  meet  with  a  body  of 
writings  which  bear  the  name  of  Dionysius  Ar- 
eopagita.  Ecclesiastical  tradition  ascribed  them 
to  Paul's  Athenian  convert,  but  it  is  certain  that 
they  are  the  work  of  a  Christian  Neo-Platonist 
of  the  sixth  century.  The  first  of  these  works, 
entitled  TJie  Celestial  Hierarchy,  deals  with  the 
nine  orders  of  angelic  beings;  the  second,  The  Ec- 
clesiastical Hierarchy,  with  their  nine  earthly 
coimterparts.  Heaven  and  earth  are  thus  woven 
together  into  one  grand  structure  of  corresponden- 
cies, suggesting  the  later  system  worked  out  by 
Swedenborg  ( q.v. ) .  Through  these  graded 
hierarchies  God  communicates  Himself  to  man. 
The  treatise  on  Divine  Names  inquires  what  the 
names  which  have  been  given  to  the  Deity  can 
teach  us  respecting  His  nature  and  attributes. 
In  the  Mystic  Theology  the  author  transcends 
the  system  of  symbols  which  he  has  hitherto  em- 
]iloyed,  and  sets  forth  an  intuitiv^e  mysticism, 
the  soul's  rajsture  to  the  divine.  It  is  here 
especially  that,  through  the  pseudo-Diouysius, 
Neo-Platonic  and  Christian  mystics  are  brought 
into  one  line  of  historical  development,  for  it  can 
be  shown  that  our  author  drew  largely  from 
Plotinus  and  Proelus. 

The  pseudo-Dionysiae  writings  were  pi'obably 
])roduced  in  the  East.  Syria  and  Egypt  have 
been  conjectured  to  have  been  their  home.  Their 
influence  appears  in  the  system  of  the  great  doc- 
tor of  the  Eastern  Church,  John  of  Damascus.  In 
the  West  they  are  not  found  prior  to  Gregory  the 
Great  (sixth  century),  but  throughout  the  Mid- 
dle Ages  they  exerted  a  vast  influence  upon  the 
thought  of  Christian  Europe.  In  the  ninth  cen- 
tuiy  Hilduin,  abbot  of  Saint-Denis,  wrote  a  life 
of  Dionysius  which  gained  wide  currency,  and  not 
long  afterwards,  in  the  reign  of  Charles  the  Bald, 
the  learned  John  Scotus  Erigena  translated  his 
supposed  works  into  Latin.  In  this  more  acces- 
sible form  they  furnished  a  prolific  source  of 
inspiration  to  the  scholastic  theologians,  espe- 
cially Hugues  de  Saint-Victor  and  Thomas  Aqui- 
nas. The  Florentine  Platonists  of  the  fifteenth 
century  studied  them  with  ardor,  as  did  the  Eng- 
lish Himianists.  Colet  and  Grocyn.  Their  influ- 
ence is  plainly  traceable  in  Dante's  Divine  Com- 
edy. Laurentius  Valla  and  Erasmus  cast  doubt 
upon  the  prevalent  belief  that  these  writings  were 
from  tlie  pen  of  the  Athenian  Dionysius,  but 
their  authenticity  was  stoutly  defended  by  many 
writers,  and  is  still  maintained  here  and  there, 
in  spite  of  the  overwhelming  evidence  to  the 
contrary. 

The  works  of  pseudo-Dionysius  were  edited  by 
Corderius,  and  reprinted  in  Migne,  Patrol. 
fjfOEc,  iii.  and  iv.  (Paris,  1857) .  An  edition  of  the 
De  Cnclesfi  sen  Anpelica  Hierarchia  appeared  at 
Freiburg,  1 002.  For  an  English  translation,  con- 
sult J.  Parker.  The  IT'orA.s  of  Dionifsius  the  Are- 
opagife  (London.  1807)  :  also,  in  general,  the 
article  "Dionysius,"  in  Smith  and  Wace,  Dic- 
tionary of  Christian  Biography  (T^ondon,  1877- 
87)  ;  and  Hugo  Koch,  Pseado-Dionysins  Areopa- 
gifa  in  seinen  Beziehnngen  sum  IVeuplatonismus 
und  Mystericnivescn  (Mainz,  1900). 


DIONYSIUS  THE  Elder  (b.c.  431-367).  Ty- 
rant of  Syracuse.  He  was  born  in  a  private  sta- 
tion, and  began  life  as  a  clerk  in  a  public  oflice. 
He  fought  with  distinction  against  the  Carthagin- 
ians, with  whom  the  Syracusans  had  been  at  war 
since  B.C.  410.  After  the  loss  of  Agrigentum 
through  the  failure  of  the  Syracusan  generals  to 
relieve  the  town,  he  came  forward  as  the  accuser 
of  the  commanders,  and  succeeded  in  securing 
the  appointment  of  other  ollicers,  of  whom  he  was 
himself  one.  He  soon,  however,  supplanted  his 
colleagues,  and  made  himself  tyrant  of  the  city. 
This  was  in  B.C.  406.  He  had  already  provided 
himself  with  a  bodyguard  of  1000  men,  and  he 
now  strengthened  his  position  by  marrying  the 
daughter  of  Hermocratcs,  the  leader  of  the  aris- 
tocratic party.  The  time  from  this  latter  event 
to  B.C.  397,  when  the  next  war  with  Carthage 
began,  he  employed  in  still  further  strengthening 
and  extending  his  power  in  Sicily.  In  the  new 
war  with  Carthage  he  was  at  first  successful  in 
his  operations,  but  when,  in  B.C.  396,  fresh 
troops  were  sent  to  the  island,  he  found  himself 
blockaded  in  Syracuse  and  in  serious  danger  of 
being  deprived  of  his  power.  But,  a  pestilence 
breaking  out  in  the  Carthaginian  fleet,  the  tyrant 
seized  the  opportunity  to  surprise  the  eneiny's 
fleet  and  army.  He  was  shrewd  enough,  how- 
ever, not  to  push  his  advantage  too  far,  and 
turned  his  attention  next  to  those  Greeks,  espe- 
cially the  Greeks  in  lower  Italy,  who  were  still 
independent.  In  B.C.  392  he  was  interrupted  in 
his  plans  by  a  renewal  of  hostilities  on  the  part 
of  the  Carthaginians,  but  this  struggle  was  soon 
terminated  by  a  peace,  in  which  Carthage  recog- 
nized the  tyrant  as  ruler  of  a  large  part  of 
eastern  Sicily.  He  now  once  more  turned  to 
lower  Italy,  and  in  B.C.  387,  after  a  siege  of 
eleven  months,  captured  Rhegium.  Thus  the 
whole  southern  corner  of  Italy  came  under  his 
rule.  In  B.C.  383,  and  again  in  B.C.  379,  he 
found  himself  in  his  last  conflict  with  the 
Carthaginians,  who  on  both  occasions  tried  to 
attack  him  by  way  of  lower  Italy.  From  this 
time  till  his  death  in  B.C.  367,  he  ruled  without 
opposition.  His  influence  was  great  throughout 
the  Grecian  world.  In  B.c.  373  he  assisted  the 
Spartans  against  the  Athenians,  in  B.C.  369  he 
supported  the  Thebans,  who  were  then  invading 
the  Peloponnesus,  and  in  B.C.  368  his  troops  took 
part  in  the  Tearless  Battle  on  the  side  of  Sparta. 
As  a  ruler,  Dionysius  was  cruel  and  unscrupu- 
lous. He  did  much,  however,  for  the  material 
prosperity  of  Syracuse,  which  under  his  rule  be- 
came tlie  most  brilliant  of  Grecian  cities.  He 
sent  deputies  to  the  Olympic  games,  and  him- 
self contended  for  the  prize  of  tragedy  at  Athens, 
receiving  in  B.C.  367  the  first  prize  for  a  tragedy 
called  The  Ransom  of  Hector.  He  aimed  also  to 
have  a  literary  court,  and  attracted  thereto  at 
diflorent  times  the  lyric  poet  Philoxenus,  the 
pliilosopher  Aristippus,  and  Plato.  Consult: 
Holm,  Geschiehte  Siciliens.  vol.  ii.  (Leipzig. 
1874)  ;  Grote,  Hi.'itory  of  Greece  (vols.  x..  xi. 
London,  ]8.'S2-,53)  ;  and  Freeman,  History  of  Sic- 
ily  (vols.  iii.  iv.,  Oxford,  1891-04). 

DIONYSIUS  THE  Yoi'NfiER.  Tyrant  of 
Syracuse  after  the  death  of  his  father,  Diony- 
sius the  Elder,  in  B.C.  367.  He  began  his  rule 
peacefully,  at  the  age  of  twenty-eight,  but,  hav- 
ing been  from  motives  of  jealousy  neglected  by 
his  father,  he  was  entirely  unfitted  for  his  posi- 
tion.    His  kinsman,  Dion,  conceived  the  idea  of 
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improving  him  by  putting  him  under  the  instruc- 
tion of  Phito.  but  the  influence  of  the  historian 
Philistus  proved  to  be  stronger  than  that  of 
Plato:  Dion  was  sent  into  exile.  Plato  \vas  dis- 
missed, and  Dionysius  encouraged  to  pursue  a 
course  of  pleasure.  Afterwards  Plato  was  re- 
called to  Syracuse,  with  even  worse  results.  In 
B.C.  356  Dion  returned  to  Syracuse  at  the  head 
of  a  force  of  mercenaries,  and  Dionysius  was 
obliged  to  leave  Sicily.  He  retired  to  Locri  in 
Italy,  the  birthplace  of  his  mother,  Doris,  and 
ruled  there  despotically  imtil  R.c.  34(3.  when  he 
once  more  obtained  possession  of  the  Government 
at  Syracuse.  His  rule  was  so  oppressive  that 
the  Syracusans  finally  sought  aid  of  Corinth, 
and  Timoleon  was  sent  to  their  assistance.  Diony- 
sius was  shut  up  in  the  citadel  of  Syracuse 
and  compelled  to  surrender  B.C.  343.  He  was 
taken  to  Corinth,  where  he  remained  till  his 
death. 

DIONYSIUS,  Ear  of.  The  name  given  to 
one  of  the  Lantmniie  or  quarries  of  Syracuse, 
said  to  have  been  constructed  by  Dionysius  the 
Eld'M'.  The  cavern  is  so  arranged  that  all  sounds 
in  it  converged  to  one  point,  where  Dionysius 
was  said  to  have  a  secret  chamber,  in  which  he 
could  overhear  the  conversation  of  the  prisoners 
confined  in  the  quarries.  Though  the  cavern  is 
partially  filled  up.  it  still  possesses  remarkable 
acoustic  properties. 

DIONYSIUS,  Saixt,  Pope.  259-09.  He  was 
a  Greek  by  birth,  and  must  have  been  among 
the  most  distinguished  members  of  the  Church 
in  Rome,  even  before  his  elevation,  as  his  dis- 
tinguished namesake  of  Alexandria  addressed  to 
him  the  fourth  of  his  letters  on  baptism:  after- 
wards tlie  teaching  of  the  latter  on  the  Trinity 
was  reviewed  by  him  in  a  synod  held  in  262. 
and  was  the  occa-^ion  of  a  notable  letter  to  the 
EgA-ptian  churches.  His  day  in  the  calendar  is 
December  26. 

DIONYSIUS  EXIG'UUS  (Lat..  Dionysius 
the  Little).  A  learned  monastic  who  lived  in 
the  fifth  and  sixth  centuries.  The  epithet  of 
Exigtnis  is  mei'ely  a  term  of  hiimility.  used  by 
Dioysius  himself.'  Cassiodorus  (q.v.).  who  was 
his  fellow  pupil,  says  that  Dionysius  was  "a 
Scythian  by  birth,  but  wholly  Roman  in  other 
respects."  He  made  a  collection  containing  (1) 
the  first  fifty  canons  of  the  Apostles:  (2)  the 
canons  of  ten  councils :  (3)  thirty-eight  decretals 
of  the  popes,  from  384  to  498.  This  collection,  of 
which  there  were  two  redactions,  had  great  au- 
thority in  the  West.  Somewhat  changed,  it  was 
solemnly  promulgated  by  Charles  the  Great  in 
802.  (See  Caxon  Law.)  Dionysius  completed 
the  paschal  cycle  and  introdiiced  the  custom  of 
counting  the  years  from  the  birth  of  Christ.  (See 
Chroxolocy.)  He  died  before  555.  Various 
works  of  Dionysius  are  printed  in  Migne's  Pntro- 
logitB  Latince  Cursus  Completus.  vol.  Ixrsii.  But 
this,  as  well  as  the  earlier  editions,  is  uncritical 
and  incomplete.  Consult  Tardif.  Histoire  des 
sources  flu  droit  ennoiiique   (Paris.  1887). 

DIONYSIUS  PER'IEGETES  (Lat.,  from 
Gk.  AiowViof  TlfpL7ffnTr)<:)  ■  A  Greek  geographer, 
author  of  a  Greek  poem  in  1187  hexameters,  en- 
titled Tfjg  T/'/c  OiKoviifviic  TiepifiyTjaic,  A  Descrip- 
tion of  the  Hahitnble  World.  The  time  and 
place  of  his  birth  are  not  knoMU.  It  is 
probable,    however,    that    he    was    a     native    of 


L'harax.  in  S^^^«iana,  and  lived  in  the  latter  part 
of  the  third  or  the  beginning  of  tlie  fourth  cen 
tury,  A.D.  His  work  enjoyed  a  wide  jjopularity 
in  ancient  times,  and  was  translated  into  Latin 
by  Rufus  Festus  Avienus  and  by  Priscianus.  A 
Greek  paraphrase  and  scholia  and  a  valuable  com- 
mentary upon  it  by  Eustachius  are  still  extant. 
The  best  editions  of  the  Fcriegesis  are  those  by 
Bernhardy  in  (icographi  Graci  iliuores.  vol.  i. 
(Leipzig,  1S2S)  :  and  by  Miiller,  in  Geographi 
Crcrci  Minorcs,  vol.  ii.   (Paris,  1861). 

DI'ONY'SUS.     See  Bacchus. 

DIONYSUS,  Theatre  of.  The  oldest  known 
theatre  in  the  world,  on  the  slope  of  the  Acropolis 
at  Athens.  It  has  been  the  scene  of  excavations 
by  the  German  Architological  Institute  since 
1886.  The  results  of  the  researches  show  that, 
contrary  to  previously  accepted  belief,  no  perma- 
nent building  for  dramatic  representations  had 
existed  on  the  spot  until  about  B.C.  330.  when 
Lycurgus  erected  a  wall  with  wings  to  support 
temporary  wooden  decorations,  and  stone  seats 
were  provided  for  the  audience.  Later  changes 
were  made  in  the  stage,  but  the  existing  ruins 
still  leave  tlie  vexed  question  of  its  arrangement 
in  doubt. 

DI'ONY'ZA,  The  wife  of  Cleon.  Governor 
of  Tharsus,  in  Shakespeare's  Pericles.  In  the 
epilogue,  it  is  announced  that  she.  her  husband, 
and  iier  lionse  have  been  burned  by  the  populac-e, 
angry  at  lier  attempt  upon  the  child  of  Pericles. 

DIOON,  dl-r/on.     See  Cycadace.t:. 

DIOPHANTINE  ANALYSIS.  That  por- 
tion of  the  theory  of  indeterminate  problems 
which  seeks  rational  and  commensurable  I'oots 
of  equations  involving  the  squares  and  cubes  of 
the  unknown  quantity.  This  class  of  problems 
was  first  and  chiefly  treated  by  Diophantus. 
whose  name  tlie  method  bears.  Although  Dio- 
pliantus  gave  problems  involving  the  indetermi- 
nate linear  equations,  he  Mas  chiefly  interested 
in  solving  equations  of  the  second  degree:  e.  g. 
to  find  two  whole  numbers,  the  sum  of  whose 
squares  is  a  square:  or  to  find  three  square 
numbers  in  arithmetic  progression.  The  method 
of  Diophantus.  being  neither  concise  nor  definite, 
does  not  admit  of  a  brief  exposition.  The  follow- 
ing are,  however,  some  of  its  characteristics: 
(1)  His  quantitative  symbolism  was  limited  to 
that  of  one  unknown.  (2)  His  rules  of  operation 
are  the  common  axioms  of  adding  to  and  sub- 
tracting from  both  members  of  an  equation.  ( 3 ) 
He  showed  much  adroitness  in  selecting  the  un- 
known :  e.g.  so  as  to  avoid  afi'ected  quadrat ic~ 
or  complete  cubics.  (4)  He  also  showed  skill  in 
his  tentative  assumptions,  in  assigning  sepa- 
rately to  the  imknown  preliminary  values  which 
satisify  one  or  two  only  of  the  necessary  condi- 
tions: then,  from  its  failure  to  satisfy  the  re- 
maining conditions,  he  discovered  the  required 
number,  a  method  somewhat  analogous  to  the 
reguhj  falsi  (q.v.).  (5)  He  used  the  symbol  for 
the  unknown  in  difl'erent  senses,  which  amounted 
to  the  same  thing  as  substituting  one  unknown 
for  a  fimction  of  another.  (6)  He  made  some  n-e 
of  limits:  e.  g.  to  find  a  square  between  10  and 
11.  Diophantus  proceeds  thus:  No  square  lies 
between  40  and  44.  nor  between  90  and  99,  but 
169  lies  between  160  and  176.  These  number* 
l>eing  16  times  10  and  11.  respectively,  the  square 
between   10  and   11   is      -'//.       (7)    He  developed 
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the  use  of  syntliesis  (q.v. ).  (8)  He  sliowed  skill 
in  the  introduetiou  of  arbitrary  conditions:  e.  g. 
two  numbers  being  sought  such  tliat  the  cube 
of  one  is  greater  by  2  than  the  square  of  the 
other,  Diophantus  arbitrarily  assumes  that  the 
numbers  are  a?  +  1,  x  —  1.  The  strength  of  this 
analysis  does  not  consist  in  the  elegance  and  deti- 
niteness  of  the  metliod,  Init  in  tlie  consummate 
skill  with  which  Diophantus  makes  use  of  the 
above  devices.  Diophantus's  name  is  also  associ- 
ated with  the  following  theorem :  The  sum  of  the 
squares  of  any  three  integers  •  can  never  be  ex- 
pressed as  the  sum  of  two  such  squares.  Fermat 
first  jjroved  this  theorem  and  added  the  corol- 
lary: It  is  impossible  that  any  multiple  of  a 
prime  of  the  form  in — 1,  by  a  number  prime 
to  it,  can  either  be  a  square  or  the  sum  of  two 
squares,  integral  or  fractional. 

DIOPHANTINE     THEOREM.       See     Dio- 

PlIANTINE    AXAI.VSIS. 

DI'OPHAN'TUS  (Lat.,  from  Gk.  Ai6(f>avTog). 
A  distinguisiied  Greek  mathematician,  who  lived 
at  Alexandria  in  all  probability  in  the  second 
half  of  the  third  century.  He  is  called  the 
Father  of  Algebra,  although  he  speaks  of  that 
science  as  known  before  his  time.  It  is  not 
probable  that  he  knew  anything  of  tlie  Hindu 
algebra,  although  the  Orientals  were  quite  early 
familiar  with  his  work.  He  occupied  himself 
chiefly  with  a  class  of  problems  discussed  under 
DIOPHANTINE  Analysis  ( q.v. ) .  Of  his  three  works, 
(1)  on  arithmetic,  (2)  on  polygonal  numbers, 
(3)  the  porisms,  the  Aritlnnetica  consisted  origi- 
nallj'  of  thirteen  books,  only  six  of  which  are 
extant.  The  polygonal  numbers  may  have  been 
one  book  of  the  Aritlimetica,  and  the  Porismata, 
which  is  lost,  may  also  have  been  part  of  this 
greater  work.  The  best-known  editions  of  Dio- 
phantus's works  are  those  of  Bachet  de  Mezeriac 
(Paris.  1(>21)  ;  Schultz  (Berlin,  1822)  ;  and  Tan- 
nery (Leipzig,  181)3-0.5).  Consult:  Gow,  History 
of  flreek  Mathematics  (Cambridge,  1884)  ;  Nes- 
selmann,  Geschichte  der  Algebra  der  Griechen 
(Berlin.  1842);  Heath,  Diophantos  of  Alexan- 
dria   (London,   1885). 

DIOPSIDE  (Gk.  5/o;/'tr,  f7/op.5is,  view  through, 
fromSid,  dia,  through  +  6^ir,  ojisis,  view).  A 
variety  of  pyroxene  tliat  crystallizes  in  the  mono- 
clinic  system,  and  is  essentially  a  calcium  magne- 
sium silicate.  It  is  usually  wliite  or  light  gray, 
yellow,  or  green  in  color,  althougli  sometimes, 
owing  to  the  presence  of  iron,  it  is  dark  green 
and  nearly  bhick.  Diopside  is  a  common  mineral 
occurring  in  crystallin.e  limestone  and  dolomite, 
in  serpentine  or  igneous  rocks.  Transparent, 
oily,  green  crystals,  especially  those  from  Saint 
Lawrence  County,  N.  Y.,  have  been  found  suffi- 
ciently large  and  clear  to  be  cut  into  gems  weigh- 
ing from  n  to  8  carats  each.  A  variety  contain- 
'ng  chromium  that  is  deep  emerald  green  in  color 
has  l)eon  found  of  sufficient  size  for  small  gems. 

DIOPTOMETER  (Lat.  dioptra,  Gk.  Sidwrpa, 
leveling  instrument,  from  8id.  dia,  through  + 
oiTT--,  opt-,  visual  -|-  iiirpov.  metron,  measure). 
An  instrument  used  by  oculists  and  opticians  in 
measnring  directly  the  cun^ature  and  focal  length 
of  glasses  used  to  correct  defective  vision.  It  is 
based  on  the  principle  that  the  focal  length  of 
lenses  of  the  glass  usually  employed  is  very 
nearly   equivalent    to    one-hnlf   the    sums   of   the 


radii  of  curvature.  This  follows  from  the  for- 
mula that  -.  =  (/x  — 1)  -  -|-  -  J  where  f  is  the  prin- 
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cipal   focus,  the   index   of   refraction,   and   r 

and  s  are  the  radii  of  curvature  of  the  two  sur- 
faces. As  fi  is  approximately  1.5,  it  will  be 
seen  readily  how  easily  tlie  focal  length  can  be 
obtained  wlien  once  the  two  radii  of  curvature 
are  known.  The  dioptometer  is  a  simple  arrange- 
ment of  levers  by  means  of  which  the  curvature 
of  any  .spherical  surface  is  indicated,  and  the 
result  shown  in  diopters.  If  the  lens  is  plane, 
convex,  or  concave,  the  focal  length  is  obtained 
directly  by  inspection,  but  if  both  surfaces  of  the 
lens  are  curved,  the  algebraical  sum  of  the  two 
readings  nuist  be  taken. 

DIOPTER,  DIOPTRIC  SCALE.  The  unit 
adopted  by  ophthalmologists  in  measuring  the 
strength  of  lenses  used  in  the  correction  of  de- 
fective vision.  A  concave  or  convex  lens  with  a 
focal  length  of  one  meter  is  taken  as  the  unit, 
and  the  reciprocals  of  the  focal  lengths  supply 
the  numbers  which  are  assigTied  to  the  lenses. 
Thus  a  lens  with  a  focal  length  of  .5  meter 
would  be  designated  as  Number  2,  and  one  with  a 
focal  length  of  .1  would  be  a  Number  10.  The 
measures  are  the  same  wliether  the  lenses  are 
positive  (convex)  or  negative  (coiicave),  but  in 
the  former  case  the  +  sign  is  prefixed  to  the 
number,  while  in  the  latter  it  is  the  —  sign. 

DIOPTRICS.     See  Light. 

DI'ORA'MA.      See  Panorama. 

DrORITE  (from  (ik.  Btopi^eLu,  diorizcin.  to 
distinguisli,  from  5td,  dia.  tli rough  +  bpl^eu- 
horizein,  to  divide,  from  opoc .  horos,  boundary). 
An  igneous  rock  of  granitic  texture,  the  essential 
constituent  minerals  of  which  are  a  lime-soda 
feldspar  and  either  hornblende  or  dark  mica,  or 
both  of  tiiese  minerals.  Tlie  average  chemical 
composition  of  diorite  is  about  as  follows:  Silica, 
61  per  cent.;  alumina,  IG  per  cent.;  ferric  oxide, 

3  per  cent.;  ferrous  oxide,  5  per  cent.;  magnesia, 

4  per  cent.;  lime,  6  per  cent.;  soda,  3  per  cent.; 
potash,  2  per  cent.  Many  rocks  formerly  classi- 
fied as  diorites  are  now  by  many  writers  sepa- 
rated because  of  pecviliarities  of  texture  and  of 
manner  of  occurrence;  e.g.  kersantite,  campton- 
tite,  aphanite,  etc.  In  addition  to  lime-soda  feld- 
spar, hornblende,  or  mica,  diorites  may  contain 
quartz,  alkali  feldspar,  or  augite,  and  other 
minerals  in  smaller  quantities.  According  to  the 
presence  or  absence  of  quartz,  diorites  are  classi- 
fied as  quartz  diorites  or  diorites  proper.  Each 
of  these  groups  is  subdivided  into  mica  diorites, 
hornblende  diorites,  or  augite  diorites,  according 
as  mica,  hornblende,  or  augite  predominates 
among  the  darker  minerals.  Peculiarities  of  tex- 
ture alone  serve  to  distinguisli  quartz  diorites 
from  dacites  (q.v.).  and  diorites  from  andesites 
(q.v.),  the  composition  being  essentially  the 
same.  Chemically,  diorites  dift'er  from  granites 
chiefly  in  containing  less  silica  and  potash  and 
more  lime,  magnesia,  and  iron.  ^Nfineralogically, 
they  are  distin.guished  by  the  greater  abundance 
of  lime-soda  feldspar  and  by  the  darker  color, 
due  to  the  greater  abundance  of  mica  and  horn- 
blende. Diorite  is  often  quarried  for  use  as  a 
building-stone. 

DI'OSCO'REA'CE^  (Neo-Lat.  nom.  pL, 
named  after  the  Greek  physician  and  botanist 
Dioscorides) .       .\n     order    of    monocotvlednnous 
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twiuing  herbs  and  shrubs,  with  large  tubers  or 
rhizomes,  of  which  the  genus  Dioscorea  (see 
Yam)  is  the  type.  Some  species  bear  aerial 
tubers  in  the  axils  of  the  leaves,  as  the  air- 
potato,  one  of  the  species  of  yams.  There  are 
about  nine  genera  and  200  laiown  species.  The 
Uowers  are  small,  regular,  and  usually  dioecious. 
The  fruit  is  a  capsule  or  a  berry.  The  most 
important  plants  of  the  order  are  the  different 
species  of  Dioscorea,  or  yam.  a  number  of  which 
occur  in  the  United  States.  Black  bryony 
{Tarn us  communis)  is  a  representative  species  in 
the  European  flora.  Testudinaria  elephantipes, 
a  South  African  species,  sometimes  called 
clephant's-foot,  and  Hottentot's-bx'ead  ( q.v. ) ,  has 
a  large,  fleshy  rhizome,  with  a  rough  cracked 
bark,  which  is  used  as  food  by  the  Hottentots  in 
times  of  scarcity.  The  chief  genera  are  Diosco- 
rea, Tamus,  and  Testudinaria. 

DI'OSCOR'IDES  (Lat..  from  Gk.  Atoo-Ko/j/ST/c, 
Dioskoi-idCs) .  Pedanius.  A  Greek  physician. 
He  was  a  native  of  Anazarbus,  in  Cilicia,  and 
flourished  in  the  flrst  or  second  century  of  the 
Christian  era.  He  accompanied  the  Roman 
armies  as  physician  through  many  countries,  and 
collected  a  great  store  of  information  on  plants. 
In  his  great  work.  De  Materia  Meclica,  he  treats 
of  all  the  medicinal  substances  then  known,  and 
their  properties.  Two  spurious  works.  Alexiphar- 
maca  and  Tlieriaca,  assigned  to  him  by  Photius, 
are  by  a  later  Dioscorides  of  Alexandria.  During 
fifteen  centuries  Dioscorides  maintained  undis- 
jnited  authority  in  botany  and  in  materia  medica, 
an  authority  which  he  still  holds  among  the 
Turks  and  Moors.  The  best  edition  is  by  Spren- 
gel  (Leipzig,  1829).  T\\q  De  Materia  J/edico  was 
translated  into  Latin  at  an  early  date,  and  later 
into  all  the  vulgar  tongues  of  western  Europe. 
There  is  also  an  Arabic  translation. 

DIOS'POLIS  (Lat.,  from  Gk.  ^lb<T^^o\lc,  city 
of  Zeus"^ .  A  name  applied  to  several  cities  of 
antiquity.  For  Diospolis  in  Palestine,  see  Lydda; 
and  for  Egyptian  cities  of  the  same  name,  see 
Thebes. 

DIOS'PYROS.      See  Ebony  ;   Persimmon. 

DIOTIMA,  di'o-ti'nla  (Lat..  from  Gk.  Atort>a). 
The  ilantiuean  priestess  in  Plato's  Symposium, 
who  describes  in  figurative  language  the  doctrine 
of  Platonic  love. 

DIP  (AS.  dyppan.  dippan,  to  dip,  Goth,  daup- 
jan,  OHG.  tmifen,  Ger.  taufen,  to  baptize,  from 
AS.  dcop,  Icel.  djupr,  Goth,  diiips.  OHG.  tiof, 
Ger.  Hcf.  Engl,  deep) .  A  term  used  by  geologists 
to  denote  the  inclination  of  rocks  to  a  horizontal 
plane.  Stratified  and  schistose  rocks  are  seldom 
horizontal,  and  their  dip  may  vary  from  a  slight 
inclination  to  absolute  verticality.  The  amount 
of  dip  (expressed  in  degrees)  is  measured  by  a 
clinometer  (q.v.).  When  strata  have  been  up- 
raised into  dome-shaped  structures  which  have 
an  outward  slope  in  every  direction  from  a  cen- 
tral point  the  dip  is  called  'qua-qua-versal.' 

DIP  AV  ANSA,  de'pa-viin'sa  (Pali  dlpa, 
island  -f  ramsa.  lineage).  The  title  given  to  the 
oldest  chronicle  history  of  the  island  of  Ceylon. 
It  is  written  in  the  Pali  language  and  dates  from 
the  fourth  century  of  our  era.  An  account  is 
given  in  this  old  record  of  Buddha  and  the  his- 
tors"  of  Buddhism  in  Ceylon  down  to  the  year 
A.n.  302.  Like  the  other  Ceylonese  chronicle, 
the  ^lah.ivansa    (q.v.),  to  which   it   is  akin,  the 


Dipavansa  is  based  on  an  older  source.  A  record  is 
preserved  in  the  scholiast  on  the  Mahavansa  that 
King  Dhatusena  (a.d.  459-477)  caused  the  Dipa- 
vansa to  be  publicly  read  at  an  annual  festival 
held  in  honor  of  Mahinda,  the  apostle  who  intro- 
duced Buddhism  into  Ceylon.  The  text  of  the 
Dipavansa  has  been  edited  and  translated  by 
Oldenberg,  The  Dlpavamsa;  An  Ancient  Bud- 
dhist Historical  Record  (London,  1870)  ;  Geiger, 
Dipavainsa  und  Mahavahisa  (Erlangen.  1901). 

DIPHTHEIIIA,       or       DIPH'THERI'TIS 

(Neo-Lat.,  from  Gk.  dicpO^pa,  diphthera,  leather). 
An  acute  infectious  and  very  dangerous  disease, 
caused  by  the  Klebs-Liifiler  bacillus.  It  is  char- 
acterized by  an  inflamed  throat  in  which  a  false 
membrane  appears  on  the  mucous  membrane  in 
patches,  generally  first  on  the  tonsils,  and  then 
extending  down  to  the  larynx,  up  into  the  nasal 
passages,  and  into  the  mouth.  It  also  appears 
on  other  mucous  surfaces  and  upon  any  ulcer 
that  may  exist  elsewhere.  The  false  membrane  is 
formed  of  lymph,  which  exudes  upon  the  surface, 
together  with  mucus,  pus,  and  the  bacilli  named. 
The  mucous  membrane  is  congested  and  swollen, 
and  if  the  diphtheritic  exudation  be  rubbed  off, 
bleeding  occurs,  and  the  spot  is  very  tender.  The 
patient  is  very  weak  and  depressed,  suffers  from 
fever,  thirst,  nervousness,  insomnia,  and  loss  of 
appetite.  The  throat  is  painful  and  the  glands 
in  the  neighborhood  swell  and  are  tender.  Men- 
ingitis and  Bright's  disease  frequently  accom- 
pany diphtlieria,  and  paralysis  is  a  frequent  oc- 
currence during  or  a  few  weeks  after  the  attack. 
The  diagnosis  of  the  disease  is  not  always  easy, 
and  suspicious  cases  of  tonsilitis  are  quaran- 
tined, as  are  all  cases  of  undoubted  diphtheria, 
till  cultures  made  with  mucus  from  the  neigh- 
borhood of  the  tonsils  have  been  examined  micro- 
scopically for  the  bacilli  of  the  disease.  Besides 
separating  the  patient  from  the  rest  of  the  fam- 
ily by  removing  him  to  an  upper  room,  from 
which  carpets,  upholstered  furniture,  and  all 
cloth  hangmgs  have  been  removed,  provision 
must  be  made  for  the  nurse,  so  that  she  may 
change  her  clothing  and  disinfect  her  face,  hair, 
and  hands,  before  passing  through  the  house  for 
her  daily  airing  out  of  doors.  Quinine,  mercury, 
iron,  chlorate  of  potash,  and  alcoholic  stimulants 
are  used  by  various  physicians,  though  each  is 
condenmed  by  some.  The  hypodermic  injection  of 
diphtheria  antitoxin,  introduced  in  1894,  gives 
by  far  the  best  results,  as  stated  hereafter. 

History.  It  is  believed  that  an  epidemic  dis- 
ease which  existed  anterior  to  Hippocrates 
(C.460-.360  B.C.)  was  diphtheria.  The  malady  is 
described  by  Aretsus  of  Cappadocia  (c.lOO  a.d.) 
under  the  names  Ulcus  Si/riacum  and  Malum 
Egypticum.  Perhaps  the  earliest  modern  treat- 
ise upon  the  disease  was  that  by  Hecker.  de- 
scriptive of  the  epidemic  which  prevailed  in  Hol- 
land in  1337.  In  1517  diphtheria  of  malignant 
type  raged  in  Switzerland,  along  the  Rhine,  and 
in  the  Netherlands:  in  1557  it  was  epidemic  in 
France,  Germany,  Holland,  and  Spain.  In  1659 
it  had  reached  the  New  England  vStates  in  this 
coimtry.  In  1765  a  Scotch  physician.  Home,  en- 
deavored to  establish  the  fact  that  the  pharvn- 
geal  disease  now  called  diphtheria  was  different 
from  croup.  In  1771  Dr.  Samuel  Bard,  of  New 
York,  opposed  Home,  in  a  controversy,  publish- 
ing very  important  and  accurate  observations  re- 
garding   the    disease.      The    term    'putrid    sore 
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throat,'  given  to  the  disease  bj"  Dr.  John  Fother 
gill,  of  London,  in  1745,  remained  the  accepted 
name  in  English-speaking  countries  till,  in  1821, 
Bretonnoau,  of  Paris,  published  his  admirable 
and  extensive  observations  upon  the  disease 
and  gave  it  its  present  name.  Little  advance 
was  made  in  the  knowledge  of  diphtheria  after 
Bretonneau's  treatises  Avere  put  forth  until  the 
micro-organism  of  the  disease  was  isolated. 

Mortality.  The  control  of  diphtheria,  which 
has  been  epidemic  in  this  country  since  1857,  is 
largely  due  to  the  early  treatment  of  the  disease 
with  diplitheria  antitoxin,  together  with  system- 
atic isolation  of  cases.  While  occasional  clini- 
cians of  experience  and  ability  are  found  who 
actively  antagonize  the  theory  of,  and  deny  the 
good  results  from,  the  use  of  antitoxin,  the  great 
and  overwhelming  mass  of  evidence  in  its  favor 
continues  to  increase  year  by  year.  The  diph- 
theria committee  of  the  Clinical  Society  of  Lon- 
don published  in  its  report  for  1898  the  following 
results  of  inquiry  into  633  genuine  cases  of  diph- 
theria: The  total  mortality  in  these'  cases  was 
19.5  per  cent,  as  opposed  to  29.6  per  cent,  in  the 
non-antitoxin  control  series,  compiled  before  the 
introduction  of  antitoxin.  In  the  tracheotomy 
cases  the  mortality  amounted  to  36  per  cent.,  as 
opposed  to  71.6  per  cent,  in  the  non-antitoxin 
series.  Buchwald,  of  Munich,  reported  57.72  per 
cent,  of  deaths  in  cases  treated  without  anti- 
toxin, 28.93  per  cent,  of  those  treated  with 
antitoxin.  Kronlein,  of  Zurich,  reported  to  the 
Congress  of  German  Surgeons  in  1898  iipon  1773 
cases  of  diphtheria  observed  in  the  clinical  hospi- 
tals of  the  university  from  1881  to  1897.  The 
mortality  in  the  pre-antitoxin  period  was  39.9 
per  cent.,  against  12.5  per  cent,  in  the  antitoxin 
period.  In  the  operation  cases  (including  both 
tracheotomy  and  intubation  cases),  the  mortality 
Avas  66.1  per  cent,  under  the  old  regime,  and  35.6 
per  cent,  with  antitoxin.  In  the  cases  upon  which 
no  operation  was  done,  the  mortality  in  the 
pre-antitoxin  period  was  14.2  per  cent.,  against 
5.6  per  cent,  under  antitoxin.  In  all  the  437 
cases  occurring  in  the  antitoxin  period  the  Klebs- 
Lijffler  bacillus  was  demonstrated.  Dr.  A.  Jacobi, 
perhaps  the  most  eminent  clinical  authority  on 
the  disease  in  New  York,  sums  iip  the  facts 
proved  by  Knlnlein's  statistics,  as  follows  (Ticen- 
tieth  Century  Practice,  vol.  xvii..  New  York, 
1898)  :  "While  the  morbidity  of  the'  whole  dis- 
trict, city  and  country,  remained  unaltered  in  the 
antitoxin  period,  the  mortality  decreased  consid- 
erably, and  principally  in  the  first  years  of  life. 
While  previovxsly  to  the  institution  of  the  anti- 
toxin treatment  one-half  of  all  the  cases  demand- 
ed operation,  this  percentage  had  fallen  to  23.1 
per  cent,  since  that  time."  Dr.  H.  M.  Biggs  con- 
cludes from  extensive  experience  and  many 
researches  made  as  pathologist  of  the  Health 
Department  of  New  York  City,  that  "since  the 
introduction  of  antitoxin  treatment  the  mortality 
of  diphtheria  is  reduced  one-half;  its  course  is 
shorter  and  milder;  an  injection  made  within  the 
first  two  days  of  the  disease  reduces  the  mortal- 
ity to  5  per  cent.,  and  the  earlier  the  injection 
is  made  the  better  is  the  result.  Small  quanti- 
ties of  concentrated  serum  are  tolerated  by  very 
young  infants.  If  antitoxin  is  not  a  specific,  it 
is  certainly  the  best  remedy  in  our  possession 
against  diphtheria.  The  genuine  (that  is,  un- 
complicated bacillary)  cases  are  more  amenable 
to  its  favorable  influence  than  mixed  infections. 


It  has  no  secondary  elTects  on  the  heart,  kidneys, 
or  nerves.  Heart  failure  and  paralysis,  whenever 
observed,  are  caused  by  diphtheria,  not  by  anti- 
toxin." 

BAcrERiOLOGY  AXD  PATHOLOGY.  The  bacillus 
which  causes  diphtheria  was  discovered  in  1883 
by  Klebs,  and  in  1884  Loffler  published  the  re 
suits  of  his  careful  study  of  the  bacillus.  Boux 
and  Yersin  added  proof  to  the  dependence  of 
diphtheria  upon  this  bacillus,  and  the  names  of 
the.  first  discoverers  have  been  given  to  the  causa- 
tive micro-organism.  The  bacillus  is  from  2.5  to 
3  micromillimeters  long  and  about  one-fifth  as 
wide.  It  varies  in  shape,  being  straight  or 
slightly  curved,  with  rounded,  clubbed,  or,  more 
rarely,  pointed  extremities.  One  of  its  most 
marked  peculiarities  is  that,  when  treated  with 
Loffler's  alkaline  methylene-blue  solution,  it 
takes  an  iri'egular  stain,  being  darker  in  some 
parts  than  in  others.  This  peculiarity  is  ex- 
tremely valuable  in  identifying  the  organism. 
Artificially  the  bacillus  may  be  cultivated  on 
bouillon,  agar,  or  blood  serum,  but  it  grows 
most  rapidly  and  luxviriantly  on  glucose  broth 
serum  (Loffler's  blood  serum  mixture)  at  about 
body  heat.  Advantage  is  taken  of  this  in  deter- 
mining its  presence  in  doubtful  cases.  Thus,  if 
a  scraping  from  the  membrane  be  rubbed  over 
the  surface  with  blood  serum,  and  the  tube  con- 
taining the  same  be  placed  in  an  incubator  for 
from  twelve  to  sixteen  hours,  the  Loffler  bacillus, 
if  present,  so  outstrips  most  other  bacilli  in 
growth,  that  a  specimen  examined  with  the  mi- 
croscope shows  an  almost  pure  culture  of  diph- 
theria bacilli.  The  bacillus  is  not  motile,  does 
not  develop  spores  (see  Bacteria),  can  live  for 
months  in  the  dried  condition,  but  is  killed  by 
exposure  for  ten  minutes  to  58°  C,  moist  heat.. 
Various  other  bacteria  are  often  associated  with 
the  Loffler  bacillus  in  diphtheria.  Of  these,  the 
most  common,  and  at  the  same  time  most  im- 
portant, is  the  Streptococcus  pyor/enes.  This 
organism  is  probably  responsible  for  the  sup- 
puration of  the  glands,  for  the  broncho-pneu- 
monia, and  the  general  infection,  which  some- 
times occur  during  the  course  of  a  diphtheria. 

To  the  works  of  Weigert,  Wagner,  and  Oertel 
we  are  indebted  for  much  of  our  knowledge  of 
the  minute  changes  which  take  place  in  the  for- 
mation of  the  diphtheritic  membranes.  The 
diphtheria  bacilli  or  their  poisons  first  induce 
necrosis  of  the  more  superficial  cells.  This  is 
followed  by  a  more  extensive  coagulation  necro- 
sis, with  exudation,  the  whole  forming  the  well- 
known  false  membrane.  This  membrane  is  most 
common  on  the  mucous  membrane  of  the  tonsils 
and  adjacent  parts  of  the  pharynx,  but  may  ex- 
tend to  or  involve  any  portion  of  the  mucous 
membrane  of  the  throat,  mouth,  or  nose.  Among 
the  most  fatal  forms  of  diphtheria  are  those  in 
which  extensive  membranous  formation  takes 
place  in  the  nose  or  in  the  larynx,  the  latter 
sometimes  called  'membranous  croup.'  (See 
Croup.)  Diphtheritic  membranes  are  occasion- 
ally found  on  the  conjunctiva,  in  the  external 
auditory  canal,  the  mucous  membrane  of  the 
anus  and  genitals,  and  on  woimds  of  the  skin. 
Of  lesions  in  other  organs,  broncho-pneumonia  is 
not  uncommon,  and  some  cases  are  accompanied 
by  acute  parenchymatous  nephritis.  Of  later 
efTects,  the  most  common  and  important  is 
paralysis,  a  lesion  of  the  nature  of  a  multiple 
neuritis,  due  to  the  poison  of  the  disease.     The 
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changes  in  the  nerves  are  of  a  degenerative  char- 
acter, and  quite  similar  to  those  found  in  neu- 
ritis  from  alcohol   or   other  poisons.      See   Kel- 

RITI.S. 

Toxix  A>u  AxTiTOXix.  The  diphtheria  toxin 
has  been  isolated  by  Koux,  Yersin,  Brieger, 
FraenUel,  and  others,  by  filtration  of  cultures  of 
the  living  bacilli  through  porous  porcelain. 
A\'hile  ithas  not  yet  been  successfully  analyzed,  it 
appears  to  be  analogous  to  the  poisons  of  certain 
venomous  serpents.  Fraenkel,  Bchring.  Wer- 
nicke, Aronson.  Roux,  and  others  have  succeeded 
in  rendering  animals  immiuie  to  diphtheria  by 
the  use  of  inoculations  of  virulent  or  somewhat 
attenuated  cultures  of  diphtheria  toxin.  W.  H. 
Park,  of  New  York,  says  (in  Ticentieth  Century 
Practice)  :  "The  most  important  and  valuable 
results  are  those  which  have  been  obtained  by 
Behring.  in  conjunction  with  others,  who  showed 
tliat  tlie  blood  of  inunune  animals  contains  a 
substance  which  neutralizes  tlie  diphtheria  toxin. 
The  blood  serum  of  persons  who  have  recovered 
from  diphtheria  has  also  been  found  to  possess 
this  protective  ]noperty.  which  it  acquires  about 
a  week  after  tlie  beginning  of  the  disease,  and 
loses  again  in  a  few  months."  To  obtain  antitoxin 
for  therapeutic  purposes,  strong  toxin  obtained 
from  virulent  cultures  of  the  Klebs-Loffler  bacil- 
lus is  injected  into  the  bodies  of  young,  healthy 
horses.  At  the  end  of  two  months,  during  which 
time  increasing  doses  of  the  toxin  have  been 
given,  blood  is  dra^\^l  from  the  horses  and  tested 
for  antitoxin.  That  having  sufficiently  strong- 
antitoxin  is  retained  and  the  process  of  inocu- 
lating and  of  withdrawing  serum  is  repeated  for 
years,  allowing  thi'ce  months  of  each  year  as  an 
interval  of  freedom  from  inoculations.  The 
serum  obtained  is  sterilized  by  the  addition  of 
carbolic  acid  by  some  who  prepare  it,  but  Park 
considers  the  addition  of  any  antiseptic  as  un- 
necessary and  inadvisable.  The  antitoxic  serum 
is  used  hypodermically  as  eaily  as  a  diagnosis 
of  diphtheria  has  been  made,  in  dosage  of  from 
GOO  to  2000  units,  a  unit  being  equivalent  to  one 
cubic  centimeter  of  'normal  serum';  i.e.  of 
blood  serum  of  an  immunized  animal,  which  was 
made  so  efficacious  that  0.1  cubic  centimeter  an- 
tagonizes ten  times  the  mininnnn  of  diphtheria 
poison  fatal  to  a  guinea-pig  weighing  300 
grams,  or  about  ten  ounces  (Jacobi,  Tirentielh 
Centiiri/  Practice,  vol.  xvii..  New  Y'ork,  1898). 
8ee  AxTTTOXix:  Bacteria;  Immunity;  and 
Serum  Therapy. 

DIPHTHERIA  (in  Fowls).    See  Roup. 

DIPHTHERIA  (in  Pigs).  See  Swine 
Placue. 

DIPHTHONG  (Lat.  diphthongus.  Gk.  5t>- 
60770s,  (liplithongos.  diphthong,  from  di-,  (?i-. dou- 
ble -^  (p66yyoc,phtho)igos,  sound,  irom  ^04yyea6ai, 
phthengesthai,  to  utter).  A  term  used  to  denote 
two  A'owel  sounds  following  one  another  so  closely 
as  to  form  but  one  syllable,  as  in  out.  In  this 
combination  the  sound  is  really  composed  of  an 
a  as  heard  in  father,  and  a  it  as  heard  in  put. 
The  spelling  of  the  English  has  little  or  no  rela- 
tion to  the  pronunciation  in  this  matter.  In 
many  syllables  written  with  two  vowels,  only 
one  sound  is  heard,  as  in  hread.  The  single 
A'owel  letters,  again,  often  represent  a  diph- 
thongal sound :  thus,  tlie  long  soimd  of  i,  as  it 
is  called,  is  really  composed  of  the  sound  of  a 
as  heard  in  father  and  that  of  e  in  me;  and  tune 


is  pronounced  as  if  written  teuii,  or  rather  tyu7i. 
In  such  words  as  bread,  field,  the  vowels,  which 
are  now  monophthongs,  were  at  one  time  real 
diphthongs,  and  are  still  so  pronounced  in  many 
parts  of  England;  on  the  other  hand,  many 
diphthongs  in  modern  English  are  developed  from 
original  simple  vowel  sounds,  or  monophthongs ; 
thus  the  oil  in  mouse  is  derived  from  the  ti  of  old 
English  mils. 

DIP'LOCOC'CUS.     See  Bacteria. 

DIPLOD'OCUS  (Neo-Lat.,  from  Gk.  dnrXooc, 
diploos,  double  -|-  doKdc,  dokos,  beam ) .  A  gigan- 
tic fossil  reptile  of  the  order  Dinosauria,  sub- 
order Sauropoda,  found  in  the  Jurassic  rocks  of 
western  North  America.  Its  body  was  long  and 
low,  its  head  remarkably  small,  its  neck  very 
long,  trunk  short  and  deep,  and  the  tail  was  very 
long  and  quite  thick  at  the  base.  The  legs  were 
strongly  built  and  of  almost  equal  length,  indi- 
cating quadrupedal  locomotion,  and  the  feet  were 
armed  with  heavy  claws.  The  skull  was  high  and 
laterally  compressed  posteriorly,  with  a  long 
sloping  face,  and  with  large  orbits  situated  far 
back  on  the  sides.  The  jaws  had  weak,  slender, 
spreading  teeth  only  in  their  anterior  portions, 
all  the  premolars  and  molars  being  absent.  The 
vertebra  of  Diplodocus  are  of  great  interest  be- 
cause of  the  elaborate  systems  of  plates  and  but- 
tresses that  give  support  to  the  vertebral  pro- 
cesses and  thus  lend  great  strength  without  much 
increase  of  weight.  The  animal  appears  to  have 
been  herbivorous,  and  was  probably  aquatic,  liv- 
ing in  the  extensive  marshes  and  swamps  of  the 
Jurassic  seas  and  lowlands  that  probably  re- 
sembled those  of  the  modern  Amazon  and  Congo 
basins.  Some  figures,  based  upon  the  skeleton 
mounted  in  the  Carnegie  INIuseum  at  Pittsburg, 
express  more  clearly  the  immense  proportions  of 
this  ancient  reptile.  The  total  length,  from  tip 
of  nose  to  tip  of  tail,  was  about  60  feet,  and  its 
height  was  nearly  12  feet.  The  head  was  2  feet 
long,  only  one-thirtieth  of  the  length  of  the  body, 
and  the  neck  20  feet  in  length.  The  trunk,  from 
the  point  of  the  shoulder-blade  to  the  middle  of 
the  sacrum,  measured  13  feet,  and  had  a  depth  of 
7  to  8  feet,  and  the  tail  was  at  least  25  feet  long. 
The  animal  is  estimated  to  have  weighed,  when 
alive,  about  twenty  tons,  and  to  have  required 
a  daily  meal  of  at  least  500  pounds  of  vegetable 
food  such  as  the  twugs,  leaves,  and  succulent  stems 
of  plants  that  grew  in  the  waters  of  its  habitat. 
Consult:  Hatcher,  "Diplodocus,  Marsh,  Its  Os- 
teology, Taxonomy,  and  Probable  Habits,"  Me- 
»Hoir.s  of  the  Carnegie  Museum,  vol.  i..  No.  1 
(Pittsburg,  1901)  :  Lucas,  Animals  of  the  Past 
(New  York.  1901).     See  Dinosauria. 

DIP'LODUS.     See  Pleuracanthus. 

DIP'LOGRAP'TUS.     See  Graptolite. 

DIPLOMA  (Lat.,  from  Gk.  dlTrXcofia,  folded 
paper,  letter  of  recommendation,  from  8nr\6oc. 
diploos,  double).  A  term  used  by  the  ancients 
especially  to  indicate  letters  of  license  received 
from  the  Government.  It  originated  in  the  cus- 
lom  of  writing  such  documents  on  two  tablets  of 
wax  which  were  doubled,  or  on  writing  material 
which  was  folded.  Subsequently  the  term  was 
applied  to  all  old  imperial  and  ecclesiastical  acts 
and  grants,  public  treaties,  deeds,  letters,  wills, 
and  all  similar  instruments  that  were  drawn  up 
in  a  formal  manner  and  marked  with  a  seal  or 
other  peculiarities  for  identification.     The  term 
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is  now  restricted,  for  tlie  most  part,  to  instru- 
ments given  bj-  universities,  colleges,  and  other 
learned  societies  in  proof  of  the  holder's  having 
attained  a  certain  degree;  or  to  the  licenses  held 
by  professional  persons  as  an  essential  qualifica- 
tion to  the  practice  of  their  art.  While  the  old 
legal  significance  of  such  diplomas  has  largelj' 
lost  its  force,  they  are  yet  required  by  the  public 
as  a  protection  from  imposture  and  as  an  indi- 
cation of  some  qualification  in  the  art  professed. 
In  the  United  States  there  is  a  decided  tendency 
toward  bringing  all  such  diploma-conferring  bod- 
ies under  the  supervision  and  control  of  the 
State,  tluis  putting  them  upon  much  the  same 
j)lane  that  they  occupy  in  Continental  Europe. 
See  Charter.s  ;  Colleges,  American  ;  Diplo- 
5[.\Tics;  Degree;  Paleogr.^piiy :  Uxiver.sity. 

DIPLOMACY.  In  the  wider  sense,  the  art  or 
science  of  foreign  politics.  The  term  is,  how- 
ever, more  conunonly  employed  in  the  more  re- 
stricted meaning  of  the  art  of  managing  the  in- 
tercourse and  adjusting  the  relations  of  States  to 
one  another  by  negotiation.  Used  in  this  sense, 
the  word  is  of  modern  origin,  dating  back  only 
to  the  latter  part  of  the  eighteenth  century.  The 
art  and  the  processes  connoted  by  the  term,  how- 
ever, are  as  old  as  international  relations,  and 
cover  the  wliole  field  of  such  relations,  whether 
strictly  political  or  not.  The  principal  objects 
of  diplomacy  have  always  been  the  same — to  pre- 
serve the  independence  and  safeguard  the  security 
of  the  State,  or  to  secure  some  coveted  political 
advantage  over  other  States.  Subsidiary  to  these 
principal  objects  have  been  the  more  immediate 
purposes  of  preserving  certain  political  arrange- 
ments— -such  as  the  European  'balance  of  power' 
— intended  to  prevent  the  aggrandizement  of  cer- 
tain States  at  the  expense  of  others,  the  preven- 
tion of  general  wars,  and  the  securing  of  com- 
mercial advantages  to  the  subjects  of  trading  na- 
tions. Under  settled  political  conditions,  such 
as  now  exist  in  Europe  and  in  North  America, 
the  commercial  purposes  of  diplomacy  tend  to  be- 
come more  prominent  than  those  of  a  purely  po- 
litical character,  thougii  the  latter  ncAcr  lose 
their  supreme  importance,  and  are  never  far  in 
the  background  of  international  intercourse. 

The  methods  of  diplomatic  action  vary  accord- 
ing to  the  magnitude  of  the  interests  involved 
and  the  nature  of  the  emergency  which  calls  them 
into  play.  For  the  settlement  of  questions  vital- 
ly afl'ecting  several  States,  or  such  as  involve  the 
peace  of  a  continent,  or  the  general  policy  of  the 
great  powers  of  Christendom,  a  general  congress 
or  international  conference  may  be  summoned. 
Of  this  character  was  the  Congress  of  Westphalia, 
lield  in  1048  to  settle  the  issues  involved  in  the 
Thirty  Years'  War:  the  Congress  of  Vienna 
(  1814-15) ,  by  which  the  aflFairs  of  Europe,  thrown 
into  confusion  by  the  Napoleonic  wars,  \vere  re- 
adjusted: and  the  recent  Hague  Conference 
(1809).  held  at  the  instance  of  tlie  Czar  of  Rus- 
sia, for  the  promotion  of  the  peaceful  settlement 
of  international  differences  among  all  civilized 
States. 

Questions  of  less  general  importance,  arising 
among  two  or  more  States,  ai'e  inore  frequently 
settled  by  formal  treaties,  directly  negotiated  by 
the  regular  diplomatic  representatives  of  the 
States  affected,  thougii  these  may  also  be  con- 
sidered and  the  conflicting  claims  of  the  parties 
adjusted  by  joint  commissions  appointed  for  the 
purpose.  Where  these  claims  cannot  be  so  ad- 
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justed  by  negotiation,  resort  ma\'  be  had  to  a 
permanent  tribunal  of  arbitration,  like  that  es- 
tablished as  the  result  of  The  Hague  Conference 
above  referred  to,  or  by  arbitrators  agreed  upon 
by  the  parties  to  the  controversy.  Matters  of 
less  importance,  not  requiring  formal  adjudica- 
tion or  the  solemn  sanction  of  a  treaty,  are  com- 
monly dealt  with  in  informal  conferences  between 
the  foreign  offices  of  the  States  concerned,  and 
these  result  in  friendly  understandings  as  to  the 
policy  to  be  pursued  by  them. 

The  management  of  the  foreign  intercourse  of 
a  nation  is  one  of  the  chief  functions  of  the 
executive  head  of  the  State.  Formerly  it  was 
largely  performed  by  the  ruler  in  person,  but  it 
has  in  modern  times  pas.sed  into  the  hands  of  a 
class  of  officials  known  as  diplomatic  agents, 
tliough  the  most  important  of  these,  as  ambas- 
sadors, are  invested  with  an  extraordinary  de- 
gree of  dignity.,  from  the  fact  that  they  are  sup- 
posed to  represent  the  person  of  the  sovereign, 
and  not  merely  the  foreign  office  of  the  State  by 
which  they  are  accredited.  Under  modern  con- 
ditions, the  usual  instruments  of  diplomacy  are : 
( 1 )  The  principal  secretaries  of  State  for  for- 
eign affairs;  (2)  regular  diplomatic  agents  of 
various  grades,  ranging  from  ambassadors  to 
charges  d'affau-es;  (3)  occasional  embassies  or 
agents  of  diplomatic  intercourse  aupointed  for 
the  accomplishment  of  a  particular  purpose.  See 
Diplomatic  Agents. 

Prior  to  the  fifteenth  century  diplonuitic  inter- 
course was  conducted  almost  entirely  by  ambas- 
sadors and  other  agents  of  the  last-named  cla.ss. 
and  was  as  ineffective  as  its  irregularity  and 
lack  of  knowledge  would  lead  us  to  expect.  But 
with  the  estal)lishment  of  resident  legations  in 
that  century,  the  practice  of  diplomacy  was 
raised  to  a  fine  art,  which  rapidly  assumed  com- 
manding importance  in  Euro])ean  politics.  At  a 
period  when  international  relations  were  based 
on  personal  and  dynastic  interests,  and  when 
statecraft  was  another  name  for  intrigue,  the 
role  of  the  ambassador  Avas  second  in  importance 
only  to  that  of  the  sovereign.  Success  in  diplomacy 
turned  largely  upon  the  personal  qualities  of  the 
ambassador,  upon  smooth  and  engaging  manners, 
cunning,  and  astuteness,  and  was  thus  a  matter 
of  personal  influence.  Being  beyond  the  reach  of 
instructions,  he  occupied  a  position  of  great  in- 
dependence and  power.  There  was  no  diplomatic 
profession,  l)ut  the  great  posts  in  the  service  were 
sought  after  by  the  greatest  persons  in  Church 
and  State.  The  institution  by  all  the  great  pow- 
ers of  a  trained  diplomatic  service  in  the  last 
century,  and  the  astonishing  improvement  in 
methods  of  communication,  especially  in  the  use 
of  the  telegraph,  have  greatly  impaired  the  power 
and  importance  of  ambassadors,  and  have  tended 
more  and  more  to  reduce  them  to  the  position  of 
mere  intermediaries,  acting  under  instructions 
from  the  governments  which  they  represent. 

It  may  be  doubted  whether  diplomacy  can 
fairly  be  held  responsilile  for  the  dishonorable 
methods  with  which  tlie  term  has  come  to  be  asso- 
ciated. If  it  has  at  times  been  characterized  liy 
intrigue  and  deception,  by  the  absence  of  large 
views  and  generous  motives,  by  selfishness,  and  a 
disposition  to  sacrifice  the  interests  of  the  weaker 
to  the  stronger,  it  has  in  these  respects  only  too 
accurately  reflected  the  statesmanship  of  its  time. 
And  that  statesmanship  was  for  centuries  l)ased 
on   the   perfectly   just   supposition   that   'Europe 
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Avas  always  in  a  state  of  war.  overt  or  latent.' 
The  gradual  substitution  of  national  for  personal 
and  dynastic  interests,  which  the  last  centurj' 
has  witnessed,  has  at  once  given  a  more  pacific 
character  to  international  relations  and  a  more 
straightforward  and  business-like  tone  .  to  our 
diplomacy.  Xot  that  suspicion  has  entirely  dis- 
appeared from  the  one,  or  deception  from  the 
other,  but  they  have  become  the  exception  and  not 
the  rule. 

The  international  relations  of  States  with  which 
diplomacy  has  to  do  are  only  those  of  a  pacific 
character.  With  the  outbreak  of  war  diplomatic 
relations  come  to  an  end.  The  suspension  of  dip- 
lomatic intercourse  is  usually  a  preliminary  to  a 
declaration  of  war,  though  it  is  sometimes  em- 
ployed as  a  mild  means  of  coercion  of  a  weak 
State  by  a  more  powerful  one.  In  such  a  case  it 
may  be  regarded  as  a  strong  expression  of  dis- 
pleasure, which  may,  if  reparation  be  unduly  de- 
layed, result  in  the  use  of  force. 

The  usage  of  the  last  three  hundred  years  has 
resulted  in  the  general  adoption  of  French  as  the 
language  of  diplomatic  intercourse  in  Europe. 
The  recent  tendency  has  been  to  confine  this  to 
oral  intercourse,  written  instructions  and  other 
diplomatic  dispatches  being  usually  couched  in 
the  language  of  the  Government  employing  and 
transmitting  them. 

The  history  of  diplomacy  is  one  of  the  most 
interesting  and  important  chapters  in  the  polit- 
ical history  of  nations.  Its  voluminous  sources 
are  to  be  found  in  treaties,  in  the  correspondence 
of  ministers  of  State  and  ambassadors,  contained 
in  the  published  and  secret  archives  of  States,  and 
in  the  diaries  and  private  correspondence  of  a 
multitude  of  public  officials  and  courtiers.     See 

TXTERXATIOXAL  LaW  :  INTERNATIONAL  RELA- 
TIONS :  and  the  authorities  there  referred  to;  also 
!Moore,  A  Hundred  Years  of  American  Diplomacy 
(Xew  York,  1900)  ;  id..  History  and  Digest  of 
International  Arbitrations  (Washington)  ;  id.. 
The  Old  Diplomacy  and  the  New  (University  of 
Virginia,  1890)  ;  Bernard.  Four  Lectures  on  Stib- 
jects  Connected  with  Diplomacy  (London,  1868). 

DIPLOMACY.  An  adaptation  from  Sar- 
dou"s  Dora,  made  by  Bolton  and  SaA'ile  Rowe. 
and  produced  in  1878. 

DIPLOMATIC  AGENTS.  In  the  widest 
sense,  all  the  officers  to  whom  the  intercourse  of 
the  State  with  foreign  powers  is  committed.  As 
thus  employed,  the  expression  would  include  the 
Foreign  ^Minister,  or  Secretary  of  State  for  For- 
eign Affairs,  and.  in  the  United  States,  the  Senate 
in  the  exercise  of  its  constitutional  function  of 
approving  treaties  with  foreign  States,  as  well 
as  the  regular  and  occasional  representatives  of 
the  Government  abroad,  ilore  properly,  how- 
ever, it  has  reference  only  to  the  latter  class  of 
officials,  who,  under  instructions  from  the  home 
Government,  carry  on  its  intercourse  with  the 
powers  to  which  they  are  accredited.  Attention 
has  been  called  in  the  article  on  Diplomacy  to 
the  fact  that  for  many  centuries  the  diplomatic 
intercourse  of  States  was  carried  on  by  occa- 
sional embassies,  appointed  for  a  particular  pur- 
pose, and  that  it  was  not  until  the  fifteenth  cen- 
tury that  permanent  and  continuous  diplomatic 
relations  were  instituted  by  the  establishment  of 
resident  embassies.  By  far  the  greater  part  of 
the  international  intercourse  of  the  modem 
world  is  conducted  through  these  regular  diplo- 


matic channels,  though  occasional  embassies  are 
still  employed  for  special  occasions,  principally 
of  a  ceremonial  character,  and  the  Foreign  Office, 
or  Department  of  State,  of  one  Government  may, 
on  occasion,  communicate  its  views  directly,  by 
circular  or  otherwise,  to  the  corresponding  office 
of  foreign  States. 

The  transformation  of  diplomacy  in  the  last 
centurv'  from  the  art  of  applying  personal  influ- 
ence in  the  management  of  men,  to  the  more 
prosaic  and  worthy  art  of  managing  the  business 
of  the  State  with  foreign  nations,  has  necessi- 
tated a  corresponding  change  in  the  organization 
and  character  of  the  diplomatic  service.  The 
personal  qualities  of  shrewdness,  a  talent  for 
intrigue,  and  smoothness  of  address,  on  which 
the  old  diplomacy  was  based,  declined  in  im- 
portance, and  made  way  for  the  knowledge  of 
international  law,  of  history,  of  the  laws  and 
conditions  of  trade,  of  men  and  affairs,  which 
the  new  diplomacy  required.  Accordingly  the 
management  of  diplomatic  intercourse  has  in 
Europe  generally  passed  from  the  men  of  excep- 
tional gifts  or  exceptional  influence,  selected  at 
random  for  the  service,  to  a  professional  class  of 
trained  diplomatic  servants.  The  comparative 
isolation  of  the  United  States  hitherto,  and  the 
simplicity  of  her  foreign  relations,  have  delayed 
the  adoption  of  this  reform  in  her  diplomatic 
service,  but  the  new  conditions  resulting  from 
the  war  with  Spain  and  her  recent  extraoidinary 
commercial  expansion  indicate  that  a  similar 
change  in  the  character  and  organization  of  her 
diplomatic  service  cannot  be  much  longer  de- 
layed. 

Formerly  the  term  ambassador  was  applied  to 
all  accredited  diplomatic  agents,  and  it  is  some- 
times still  employed,  interchangeably  with  minis- 
ter, as  a  general  term  to  describe  such  agents 
of  whatever  rank.  But  the  title  is  now  strictly 
appropriate  of  only  one,  and  that  the  highest 
class  of  diplomatic  representatives.  The  process 
of  classification  began  before  the  close  of  the 
seventeenth  century,  but  did  not  receive  inter- 
national recognition  until  the  beginning  of  the 
last  century.  In  1815  the  eight  principal  powers 
represented  at  the  Congress  of  Vienna  agreed 
upon  a  gradation  of  diplomatic  agents,  who  were 
thenceforth  to  rank  as  follows :  ( 1 )  Ambassa- 
dors, legates  and  nuncios  of  the  Pope;  (2)  en- 
voys, ministers,  and  others  accredited  to  the 
sovereign ;  ( 3 )  charges  d'afi'aires  accredited  to 
the  department  of  foreign  affairs.  At  the  Con- 
gress of  Aix-la-Chapelle  a  further  distinction  was 
made  between  ministers  plenipotentiary,  who 
were  accorded  the  second  place,  and  ministers 
resident,  who  became  ■"an  intermediate  class  be- 
tween ministers  of  the  second  order  and  charges 
d'affaires."  As  the  rank  of  a  foreign  minister 
has  nothing  whatever  to  do  with  his  power  or 
with  the  facilities  afforded  him  for  transacting 
diplomatic  business,  or  with  the  immunities  en- 
joyed by  him,  but  is  a  mere  matter  of  precedence 
and  the  ceremony  of  courts,  the  United  States 
long  refused  to  recognize  the  classification  of  the 
European  powers  and  accredited  all  of  its  prin- 
cipal diplomatic  agents  as  ministers  plenipo- 
tentiary, i.e.  ministers  of  full  power  and  author- 
ity. In  1893,  however,  the  President  was  author- 
ized by  act  of  Congress  to  appoint  ambassadors 
of  full  rank  and  of  equal  grade  and  dignity  with 
those  which  should  be  accredited  by  foreign  pow- 
ers to  this  countrv.     In  accordance  with  this  act 
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the  United  States  is  now  represented  by  ambas- 
sadors at  the  courts  of  England,  Germany,  Italy, 
Austria-Hiingaiy,  and  Russia,  and  the  Rejjublic 
of  France.  In  addition  to  the  regular  diplomatic 
representatives  abo-ve  enumerated  a  State  may 
also  employ  agents  of  an  irregular  and  inferior 
sort  who  have  a  certain  qualified  diplomatic 
status,  as  officers  in  command  of  armed  forces 
in  foreign  territory,  commanders  of  ships  of  war, 
secret  agents  sent  on  diplomatic  errands,  com- 
missioners for  special  objects,  bearers  of  dis- 
patches, and,  under  exceptional  circumstances, 
consuls.  All  of  these  enjoy  some  of  the  privileges 
and  immunities  which  attach  to  the  exercise  of 
the  dii^lomatic  office. 

While  it  is  not  in  general  open  to  a  State  to 
refuse  to  receive  a  diplomatic  agent  from  an- 
other power,  it  may,  for  special  reasons,  object 
to  receive  a  particular  individual  in  a  diplomatic 
capacity.  If,  however,  the  grounds  for  such  ob- 
jection do  not  commend  themselves  to  the  State 
by  whom  the  minister  Avas  accredited,  it  maj',  as 
a  mark  of  its  disapproval,  leave  the  post  vacant 
for  a  considerable  time.  An  instance  of  this  was 
the  rejection  in  1885  of  a  minister  appointed  by 
President  Cleveland  by  the  Italian  and  Austrian 
governments  in  succession.  The  grounds  of  the 
objection  by  Italy  being  satisfactory,  another 
appointment  was  promptly'  made,  but  the  Aus- 
trian objection  being  regarded  as  frivolous  and 
unreasonable,  the  legation  at  Vienna  was  left 
in  the  hands  of  a  charge  d'aft'aires.  So,  too,  a 
State  may,  without  giving  international  offense, 
request  the  withdrawal  of  a  foreign  minister  who 
lias  rendered  himself  obnoxious  to  the  Govern- 
ment to  which  he  is  accredited,  or  may  even,  in  a 
serious  case,  peremptorily  dismiss  him.  This 
was  done  in  the  case  of  Lord  Sackville,  the  Brit- 
ish i\Iinister  to  the  United  States,  who,  on  the 
eve  of  the  Presidential  election  of  1888,  in  a 
private  letter  incautionsly  expressed  himself  on 
the  question  of  the  probable  relations  of  the 
Government  with  Gi'eat  Britain  in  the  event  of 
President  Cleveland's  reelection.  This  diplomatic 
indiscretion,  occurring  in  the  heat  of  a  Presi- 
dential campaign,  was  treated  by  the  American 
Government  as  an  open  and  intentional  affront, 
and  the  offending  minister  dismissed  without 
waiting  for  his  recall  by  his  Government.  Ob- 
viously, the  right  is  one  to  be  exercised  with  cau- 
tion, in  order  to  avoid  giving  offense  to  the  State 
by  A\hom  the  disgraced  minister  was  accredited. 

The  distinction  of  the  ambassadorial  office,  as 
the  direct  representative  of  a  sovereign  power, 
and  tlie  importance  of  the  duties  intrusted  to  it 
have  combined  to  invest  it  with  a  peculiar  sanc- 
tity. This  has,  in  modern  times,  taken  on  the 
form  of  a  privileged  status,  attended  with  certain 
ininuinities,  which  a  foreign  minister  enjoys  in 
tlie  countrj''  to  which  he  is  accredited.  These 
may  be  briefly  enumerated  as  follows:  (1)  Ex- 
emption of  the  minister  from  the  local  jurisdic- 
tion, both  civil  and  criminal.  (2)  Inviolability 
of  his  house,  his  papers,  and  goods  from  searcli 
and  seizure.  (3)  Exemption  of  his  personal  ef- 
fects from  imposts  and  taxation.  (4)  Liberty 
of  worship  for  himself  and  the  members  of  his 
family  and  suite.  (5)  A  qualified  exemption  of 
his  family  and  train  from  the  local  jurisdiction. 
These  immunities  are  generally  referred  to  the 
principle  of  exterritoriality,  the  domestic  juris- 
diction of  the  minister  being  supposed,  by  a  legal 
fiction,  to  go  with  him  and  to  exclude  the  local 


jurisdiction  of  the  State  to  which  he  is  accredited. 
(See  Asylum;  Exterritoriality.)  But  in  its 
modern  form  the  doctrine  is  more  properly  ex- 
plained on  principles  of  convenience  and  inter- 
national comity,  the  independence  of  the  minister 
and  the  inviolability  of  his  person,  his  family,  and 
property  being  essential  to  the  due  performance 
of  the  high  and  important  functions  with  which 
he  is  invested.  The  subject  is  fully  treated  in 
ancient  and  modern  treatises  on  international 
law  (q.v.).  Consult:  Hall,  Treatise  on  Interna- 
tional Law  (4th  ed.,  "London,  1895);  Woolsey, 
Introduction  to  International  Laic  (6th  ed..  New 
York,  1891)  ;  Moore,  Digest  of  the  International 
Law  of  the  United  l^tatcs  (Washington,  1903). 

DIPLOMATICS  (from  Lat.  diploma,  diplo- 
ma ) .  The  science  of  ancient  writings.  The  term 
is  less  used  than  the  more  convenient  and  descrip- 
tive term  paleography  ( q.v. ) . 

DIPLO'PIA.     See  Sight,  Defects  of. 

DIPLOP'ODA.      See   Chilogxatha. 

DIPH'ILUS  (Lat.,  from  Gk.  Ai<f>iXos) ,  of 
Sinope.  An  Attic  poet,  who  flourished  about  B.C. 
300;  a  contemporary  of  Meander.  He  is  supposed 
to  have  written  about  one  hundred  comedies,  of 
which  the  titles  and  fragments  of  about  fifty  are 
still  extant.  He  frequently  took  his  subjects 
from  common  life  and  mythology,  so  that,  though 
in  point  of  time  they  belonged  to  the  new  comedy, 
his  works  seem  to  have  had  more  of  the  character 
of  the  ^fiddle  Period.  The  Casina,  Comniorientes, 
Tidularia,  and  Rudcns  of  Plavitus  are  modeled 
on  plays  of  Diphilus,  and  Terence  borrowed  from 
his  ^vvaTroBrrjanovreg ,  in  the  Adelphi.  The  ex- 
tant fragments  of  his  works  are  collected  in 
Meineke,  Fragmenta  Coniicorum  Grwcorum,  vols, 
i.  and  iv.  (Berlin,  1839-57)  ;  and  in  Kock,  Conii- 
corum Atticoruni  Fragmenta,  vol.  ii.  (Leipzig, 
1884).  These  fragments,  and  the  judgments 
passed  on  Diphilus  in  antiquity,  have  led  to  the 
belief  that  he  was  one  of  the  most  gifted  poets  of 
his  age. 

DIPCE'NUS  AND  SCYLOLIS  (Lat..  from  Gk. 
AtKoivog,  Dipoinos,  and  2/c(5/vuf  Skyllis) .  Early 
Greek  statuaries,  Avhose  names  are  always  as- 
sociated. According  to  Pliny  the  Elder,  they 
were  born  in  Crete  about  B.C.  580.  Pausanias  in 
the  'EXXdSof  UepiZ/yr/aic,  or  Itinerartf  of  Greece, 
states  that  they  were  pupils  of  Daedalus.  Cer- 
tainly their  manner  was  that  traditionally  styled 
Daedalian,  which  prevailed  to  the  beginning  of 
the  fifth  century  B.C.,  as  the  result  of  the  marked 
development  in  sculpture  toward  accuracy  and 
expressiveness.  At  Sicyon  they  executed  statues 
of  the  gods,  intended,  apparently,  for  ornament 
in  architecture  rather  than  for  devotional  uses. 
]\Iany  works  by  them  existed  also  at  Ambracia, 
Argolis,  and  Cleona".  A  group  of  the  Dioscura- 
in  ebony  and  ivory  at  Argolis  is  of  particular 
interest  as  indicating  Dipoenus  and  Scyllis  as 
the  originators  of  gold  and  ivory  overlaying 
in  statuesque  art.  This  method  reached  its  per- 
fection in  tlie  chryselephantine  masterpieces  of 
Phidias.  Dipoenus  and  Scyllis  were  also  reputed 
to  have  been  the  first  famous  artists  in  marble. 

DIP'NOI  (Neo^Lat.  nom.  pi.,  from  Gk.  S<-. 
di-,  double  +  irvelv,  pnein.  to  breathe,  referring 
to  their  breathing  through  the  gills  and  the 
lungs).  The  lung-fishes,  a  group  of  fishes,  by 
some  zoologists  regarded  as  forming  an  entirely 
separate  class  of  vertebrates.     They  were  more 
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numerously  represeuted  in  past  ages  than  now, 
when  their  only  living  representatives  are  the 
genera  Ceratodus  (see  Barkamuxda),  Protop- 
terus  (see  Bichir),  and  Lepidosiren  (see  Mud- 
fish). Their  chief  pec-uliarity  is  in  the  organs 
of  respiration,  since,  in  addition  to  piscine  gills, 
they  have  either  one  or  two  liuigs  proper  to 
breathing  air.  They  have  bony  scales,  but  the 
skeleton  is  cartilaginous,  and  thtis  described  by 
Parker  and  Haswell:  "The  notochord  is  per- 
sistent, and  the  cranium  [see  Plate]  consists 
of  a  mass  of  cartilage  with  little  ossification, 
liut  with  the  addition  of  a  number  of  menibrant 
bones,  the  skull  is  autosii/Uc^  the  lower  jaw 
artictilating  with  a  palato-quadrate  process 
(pal),  corresponding  to  the  palato-quadrate 
of  the  dogfish,  but  immovably  fixed  to  the  side 
of  the  skull.  There  are  four  or  five  cartilaginous 
branchial  arches.  The  gills  are  covered  over 
liy  an  oi)erculuni.  The  structure  of  the  paired 
fins  is  on  a  totally  different  plan  from  that 
of  any  other  living  fish.  Tlie  fin,  pectoral  or 
pelvic,  as  the  case  may  be,  is  leaf-like,  or 
very  long  and  narrow,  and  the  skeleton  consists 
of  a  central  axis  in  the  form  of  a  slender, 
tapering,  jointed  rod  of  cartilage,  with  a  row  of 
smaller  jointed  rods  of  cartilage  on  either  side 
of  it.  This  form  of  fin-skeleton,  which  occurs 
in  certain  grotips  of  fossil  fishes,  as  well  as  in 
Dipnoi,  has  been  termed  the  archipterygium."  In 
respect  to  the  structure  of  the  soft  parts,  it  may 
be  noted  that  a  cloaca  is  present,  and  the  intes- 
tine contains  a  spiral  valve:  the  heart  is  more 
complicated  and  highly  developed  than  in  ordi- 
nary fishes,  and  a  pulmonary  artery  and  vein 
exist.  The  special  interest  in  this  group  arises 
from  the  belief  that  it  anciently  gave  rise  to  the 
class  of  ampliibians.  Consult :  Cope.  Origin  of 
the  Fittest  (Xew  York.  1886)  :  id..  Batrachia  of 
Xurth  America  (Washington.  1899)  :  Gadow, 
Amphibia  (London,  1901).  See  Lepiuosirex  : 
Stegocephaua  :  and  Plate  of  Dipnoi  and  Chi- 
:mjera. 

DIP  OF  THE  HORIZON.     See  Depres.sion. 

DIP  OF  THE  MAGNETIC  NEEDLE.     The 

angle  between  a  freely  suspended  magnetic  needle 
and  the  horizontal.  It  is  proportioned  to  the 
vertical  component  of  the  earth's  magnetism,  as 
compared  with  the  horizontal.  At  the  magnetic 
pole  the  needle  stands  vertical :  at  the  magnetic 
equator  it  is  horizontal.  Like  variation,  dip  has 
periodic  variations,  btit  they  are  of  less  magni- 
tude than  those  of  the  variation.  During  the 
past  three  hundred  years  the  dip  at  London  has 
changed  only  about  four  degrees,  and  the  daily 
inequalities  do  not  exceed  four  or  five  minutes. 
See  M.VGXETisM.  Terrestri.vl  :  and  Inclination. 

DIPO'LIA,  or  DI'IPO'IilA  (Lat..  from  Gk. 
ri  A'T6/m,  A'i~6/ia,  Ait—6/eia,  from  A'/',  Dii.  to 
Zeus  +  TTo/./eig,  polieus.  guardian  of  the  city, 
from  ir6?tc,  polis,  city).  An  ancient  Athenian 
festival  celebrated  annually  on  the  fourteenth 
day  of  the  month  Scirophorion  (June  to  July) 
to  Zeus  Polieus  (Zei>s  IloX/ei/s) .  the  protector  of 
the  city.  It  was  called  Biiphonia.  from  the  sacri- 
fice of  an  ox.  which  was  the  principal  feature  of 
the  celebration.  Grain  and  sacred  cakes  were 
laid  upon  the  altar  of  Zeus  on  the  Acropolis,  habits.  Dipi)ers  frequent  clear,  pebbly  streams 
When  the  ox.  brought  before  the  altar,  began  to  and  lakes,  feeding  chiefly  on  mollusks  and  on 
eat  the  grain,  he  was  felled  with  an  axe  by  the  aquatic  insects  and  their  larvo^,  which  they  seek 
priest,  who  at  once  fled,  throwing  away  the"  axe.  even  under  water,  diving  with  great  facility. 
This  was  then  arraigned  in  the  PrA-taneum.  and     and  moving  about  for  a  short  time  at  the  bot- 


coudemned  to  be  thrown  over  the  borders.  Con- 
sult ^lommsen,  Feste  der  Stadt  Athen  (Leipzig, 
1898). 

DIPPEL,  dip'pel,  Andreas  (1866 — ).  A  Ger- 
man singer,  born  in  Cassel.  He  was  originally 
connected  with  a  banking  firm  in  Cassel,  but 
studied  music  in  Berlin^  Milan,  and  Vienna,  and 
made  his  first  appearance  in  1887  in  Bremen  as 
Pilot  in  The  Flying  Dutchman.  Afterwards  he 
sang  in  opera  in  London.  Breslau,  Vienna,  and 
Bayreuth,  and  in  1890-92  and  1898-1901  in  the 
United  States.  In  1902-03  he  made  a  concert 
tour  in  the  United  States. 

DIPPEL,  .JoHANN  Konrad  (1673-1734).  A 
German  religious  enthtisiast  and  alchemist.  He 
was  born  near  Darmstadt,  August  10,  1673, 
studied  at  Giessen,  lectured  on  alchemy  in 
Strassburg,  but  was  expelled  for  alleged  dis- 
orderly conduct,  and  henceforth  led  a  wandering 
life.  From  1719  to  172.5  he  was  imprisoned  in 
the  Danish  fortress  at  Boruholm  for  his  incau- 
tious remarks  upon  the  Danish  Government: 
then  went  to  Sweden,  but  thence  he  was  banished 
through  the  influence  of  the  clergj-,  who  did  not 
like  his  views.  He  died  at  Berleburg,  April  25. 
1734.  He  was  the  discoverer  of  Dippel's  oil  and 
Berlin  blue.  His  writings  are  a  mixture  of  her- 
esy and  orthodoxy,  piety  and  rationalism.  Sca- 
eral  of  them  he  wrote  under  the  pseudonym 
Christianus  Democritus.  For  his  Life,  consult 
W.  Bender    (Bonn,  1882). 

DIPPEL'S  ANIMAL  OIL  (first  prepared  by 
J.  K.  Dippel  in  1711).  One  of  the  products  of 
the  destructive  distillation  of  bones.  In  the 
crude  state,  it  forms  a  thick  viscid  oil  of  a  brown 
color,  and  a  very  disagreeable  odor,  but  on  re- 
distillation it  may  be  obtained  limpid  and  color- 
less. When  taken  internally  in  moderate  doses 
it  acts  as  an  anti-spasmodic,  and  stimulates  the 
vascular  and  nervous  systems.  At  present,  how- 
ever, it  is  no  longer  used  in  medicine. 

DIP'PER.  A  common  name  for  the  constel- 
lation r/-.s((  Major  (q.v. ).    See  Charles's  Wain. 

DIPPER.       (1)     A    small,    somewhat    thrush- 
like bird  of  the  family  Cinclidse,  having  an  al 
most    straight,    compressed,    sharp-pointed    bill : 
compact,  waterproof  plumage,  and  extraordinary 
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torn  of  the  water.  Tliey  curry  their  rather  short 
tails  elevated  after  the  manner  of  wrens,  wliieh 
they  also  resemble  iia  tlieir  "frequent  beeks.'  or 
dipping  of  the  head  accompanied  with  an  up- 
ward jerking  of  the  tail.  The  cunnnon  European 
dipper,  water-ousel,  or  water-crow  (Viiichis  aqiut- 
iicus) ,  is  a  bird  smaller  than  any  of  the  British 
thrushes,  of  a  generally  dark-brown  color,  with 
throat  and  ujjper  part  of  breast  pure  white.  It 
is  found  chielly  in  hilly  or  moimtainous  districts, 
and  is  not  gregarious.  The  dipper  never  fails  to 
attract  notice,  as  it  sits  upon  some  stone  in  the 
midst  of  or  beside  the  stream,  its  white  breast 
rendering  it  cousjiieuous  as  it  repeats  the  move- 
ments from  which  it  derives  its  name.  It  builds 
a  very  curious  nest  of  interwoven  moss,  domed 
and  with  the  entrance  in  the  side,  usually  in 
some  mossy  bank  close  by  a  stream,  and  often 
near  or  under  a  cascade.  The  eggs  are  pure 
white.  The  assertion  that  tlie  dipper  walks  with- 
out apparent  muscular  effort  at  the  bottom  of 
the  water  is  incorrect;  its  feet  are  not  well 
formed  for  walking,  and  it  scrambles  about  under 
water  by  help  of  its  short  wings.  The  statement, 
also  often  made,  that  it  eats  the  spawn  of  salmon 
and  other  fishes,  in  the  belief  of  which  it  is  much 
persecuted  in  Scotland,  has  proved  erroneous. 
About  twelve  species  of  dipper  are  known,  one  of 
Mhich  (Ci»cliis  Mexic(uiits)  is  found  in  the  moun- 
tains of  western  Xorth  America  from  Alaska  to 
Mexico:  this  lacks  the  pure  white  under  parts  of 
the  European  species,  but  otherwise  resembles 
it  closely.  Its  habits  have  been  eloquently  de- 
scribed by  ]Muir,  in  "The  Humming-Bird  of  tlie 
C'alifornian  Waterfalls."  an  illustrated  article 
in  >icribner's  Monthly  (Xew  York,  1878).  Con- 
sult, also,  Keyser,  Birds  of  the  /?oc/.k'v  (Chi- 
cago. 1902). 
(2)   The  buffleliead.  or  spirit-duck.    See  Bufflk- 

JIEAD. 

DIPPING-NEEDLE.  If  a  magnetic  needle 
be  supi)orled  so  as  to  be  free  to  move  in  a  verti- 
cal plane,  at  most  places  on  the  earth's  surface, 
it  does  not  rest  in  a  horizontal  position,  but  has 
a  certain  amount  of  inclination.  If  the  vertical 
plane  in  which  the  needle  moves  is  the  magnetic 
meridian  of  the  place,  the  angle  between  the 
needle  and  the  horizontal  line  is  called  the  dip  or 
inclination  of  the  needle.  The  dip  of  the  mag- 
netic needle  at  any  place  can  be  ascertained  witli 
exactness  by  means  of  th^  dipping-needle.  It 
consists  of  a  graduated  ciixde  fixed  vertically  in 
a  frame,  which  can  be  revolved  on  a  horizontal 
graduated  circle.  This  last  is  supported  on  a 
tripod  furnished  with  leveling  screws.  At  the 
centre  of  the  vertical  circle,  there  are  two  knife- 
edges  of  agate,  supported  by  the  frame,  and 
parallel  to  the  plane  of  the  circle.  The  needle 
rests  on  these  knife-edges  by  means  of  two  fine 
polished  cylinders  of  steel,  which  are  placed 
accurately  at  the  centre  of  the  needle,  and  project 
at  right  angles  from  it.  The  needle  is  adjusted 
so  as  to  move  with  little  or  no  friction:  it  is 
so  balanced,  moreover,  that  before  it  is  magne- 
tized it  will  remain  indifferently  in  any  position: 
after  magnetization,  therefore,  the  dip  which  it 
shows  is  wholly  due  to  the  magnetic  influence  of 
the  earth. 

In  order  to  understand  how  an  observation  is 
niftde  \\'ith  the  dipping-needle,  we  must  regard 
the  directing  force  of  the  earth's  magnetism  ex- 
erted upon  the  poles  of  tlie  needle  in  any  vertical 


plane  in  which  it  may  happen  to  be,  as  resolved 
into  two  forces,  one  acting  at  right  angles  to  the 
plane,  and  the  other  acting  in  the  plane.  There 
being  a  corresponding  but  opposite  force  at  each 
pole,  we  have  thus  two  statical  couples  acting  on 
the  needle — one  tending  to  turn  it  at  right  angles 
to  the  plane  in  which  it  moves,  and  the  other 
tending  to  bring  it  round  to  a  position  in  the 
plane  such  that  the  needle  and  the  forces  of  the 
couple  may  be  in  a  line.  In  the  dipping-needle, 
the  mode  of  support  completely  neutralizes  the 
first  of  the  couples;  and  the  position  tliat  the 
needle  takes  in  any  ]>lane  is  due  wholly  to  the 
second.  AVhen  the  plane  of  the  needle  is  at  right 
angles  to  the  magnetic  meridian,  the  forces  of 
this  latter  couple  act  vertically,  and  bring  the 
needle  to  the  same  position.  This,  then,  gives  us 
the  means  of  determining  the  magnetic  meridian, 
for  we  have  only  to  bring  the  vertical  circle 
round  till  the  needle  stands  at  90°  to  put  it  in  a 
plane  at  right  angles  to  that  meridian;  and  then 
by  moving  the  vernier  on  the  horizontal  circle 
over  90°,  we  place  the  upper  circle  and  needle 
in  the  plane  of  the  magnetic  meridian.  The  dip- 
ping-needle thus  serves  the  purpose  of  a  declina- 
tion needle  (q.v. ).  In  bringing  the  needle  round 
from  the  plane  at  right  angles  to  the  magnetic 
meridian,  the  dip  is  less  and  less,  till  it  becomes 
least  in  the  plane  of  that  meridian.  We  might 
thus  also  find  the  magnetic  meridian,  for  it  is 
that  plane  in  which  the  dip  of  the  needle  is  least. 
When  the  needle  is  in  the  plane  of  the  magnetic 
meridian,  the  couple  which  acts  in  other  vertical 
planes  at  right  angles  to  them  disappears,  and 
the  whole  force  of  the  terrestrial  magnetism 
acts  at  each  pole  of  the  needle,  forming  a  couple 
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v.liieh  >wings  the  needle  round  till  it  stands  in  a 
line  with  itself.  The  degree  on  the  circle  then 
pointed  to  by  the  needle  is  the  dip  at  the  place  of 
observation.  Two  readings  are  necessary,  for  the 
reason  stated  under  the  Deounation  Needle. 
One  reading  is  taken,  the  needle  is  then  reversed 
so  as  to  change  its  supports,  and  then  a   second 
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reading  is  noted,  and  the  mean  of  the  t^vo  gives 
the  correct  reading.  The  position  of  the  needle 
when  the  dip  is  read  off  is  manifestly  the  same 
that  a  needle  suspended  in  air,  if  that  were  pos- 
sible, and  free  to  move  in  any  way,  would  finally 
assume.  In  resolving,  therefore,  the  total  direc- 
tive force  of  the  earth  as  we  have  done  above, 
Ave  must  keep  in  mind  that  it  always  acts 
parallel  to  the  direction  of  the  dipping-needle. 

The  direction  and  intensity  of  the  earth's  mag- 
netism may  be  roughly  represented  by  suj^jjosing 
that  there  is  a  magnet  at  the  centi'e  of  the  earth 
whose  length  is  very  small  in  comparison  with 
the  earth's  diameter,  and  which  makes  an  angle 
of  about  20  degrees  with  the  earth's  axis  of  rota- 
tion. A  line  passing  through  the  earth  coincid- 
ing with  the  length  of  the  magnet  would  mark 
the  north  and  south  magnetic  poles  on  the  sur- 
face of  the  earth.  The  magnetic  equator  would 
therefore  be  a  circle  around  the  earth  perpen- 
dicular to  the  magnetic  axis,  making  an  angle 
of  about  20  degrees  with  the  geographical  equa- 
tor. As  we  proceed  from  the  magnetic  equator 
towards  the  magnetic  poles,  the  amount  of  dip 
increases  from  zero  to  90  degrees,  and  there  is 
also  a  considerable  change  of  dip  from  time  to 
time  at  any  one  place.  The  dip  in  Paris  was 
75°  when  it  was  first  observed  in  1671,  and  from 
this  it  had  fallen  to  65°  18'  in  1885,  and  at  the 
present  time  is  about  65°.  See  Magnetism, 
Terrestrial;  Inclination. 

DIPRO'TODON  (Neo-Lat.,  from  Gk.  Si-^di-. 
double  -{-  ■npciToQ  protos,  first  +  65uv,  Ionic  for 
odo^s,  odous,  tooth).  An  extinct  herbivorous 
marsupial,  of  the  size  of  a  rhinoceros,  related 
to  the  kangaroos  and  phalangers,  and  found  fos- 
sil in  the  Pleistocene  deposits  of  Australia.  The 
skull  is  heavy,  about  three  feet  in  length,  and  has 
a  peculiar  dentition.  There  are  no  canine  teeth ; 
the  inner  pair  of  upper  incisors  are  enlarged, 
elongated,  and  chisel-shaped,  like  those  of  rodents. 
The  lower  incisors,  two  in  number,  are  likewise 
elongated  to  meet  those  of  the  upper  jaw.  and, 
like  these,  they  grew  from  persistent  pulps ;  i.  e., 
they  continued  to  grow  from  their  roots  as  they 
were  worn  away  at  their  crowns,  after  the  fashion 
of  the  incisors  of  rodents.  Another  related  but 
somewhat  smaller  genus.  Xototherium,  the  re- 
mains of  which  are  found  Avith  those  of  Diproto.- 
don,  has  a  very  similar  dentition.  These  two 
fossil  genera  are  the  giants  among  the  marsu- 
pials.   See  Marsupial. 

DIP'SACTJS.     See  Teasel. 

DIP'SAS  (Gk.  Sifdg,  venomous  snake,  whose 
bite  caused  intense  thirst,  from  difa,  dipsa, 
thirst).  A  genus,  or  family,  of  tropical  serpents 
— the  nocturnal  tree-snakes.     See  Tree-snake. 

DIPSOMANIA  (Neo-Lat.,  from  Gk.  S/i/'a, 
dipsa,  thirst  +  fiavia,  mama,  madness) .  A  va- 
riety of  periodic  insanity.  The  patient  mani- 
fests, during  certain  periods,  an  uncontrollable 
desire  for  alcoholic  liquors,  and  drinks  to  great 
excess,  while  during  the  intervals  he  abstains 
entirely  from  the  use  of  liquor  and  seems  men- 
tally sound.  The  dipsomaniac  is  not  a  drunk- 
ard, nor  a  'moderate  drinker.'  He  often  experi- 
ences a  positiA^e  aversion  for  the  smell  and  taste 
of  liquors,  but  Avhen  the  imperatiA'e  appetite 
seizes  him.  after  a  period  of  abstinence  and  of 
orderly,  refined,  and  irreproachable  conduct,  he 
abandons  himself  to  imrestrained  indulgence. 
Dipsomania  is  a  degenerative  insanity;  that  is, 


an  insanity  dependent  upon  an  hereditary  or 
acquired  constitutional  condition.  The  outlook 
for  recovery  is  bad. 

DIP'SOSAIT'RTJS  (Xeo-Lat..  from  Gk.  5/V«, 
dipsa,  thirst  -f-  aavpoQ,  sauros,  lizard).  A  small, 
remarkable  iguanid  lizard  (Dipsosaiirus  dor- 
sails)  of  the  Colorado  and  MohaA'e  deserts  and 
LoAA'er  California.     It  has  a  A'erA'  small  head,  a 
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conspicuous  ridge  of  keeled  scales  along  the  back, 
and  a  long,  compressed  tail.  It  is  sand-colored, 
with  obscure  blotches  on  the  sides,  and  the  sides 
and  legs  streaked  with  brownish  red.  It  is  a 
strict  A'egetarian,  feeding  AAholly  on  buds  and 
floAvers.  Its  nearest  ally  is  the  collared  lizard 
(q.v.). 

DIP'TERA  (Neo-Lat.  nom  pL,  from  Gk.  5(-- 
TEpog  dipt  eras,  tAA'o-Avinged,  from  di-,  di-,  double 
-|-  TTTEpov  pteron,  Aving).  An  order  of  insects, 
the  flies,  cliaracterized  prominently  by  the  de- 
velopment of  only  tAvo  Avings,  Avhich  are  the  front 
pair  and  membranous.  Avhile  the  posterior  pair  is 
represented  by  tAvo  small  central  rods  known  as 
halteres  or  "poisers:'  and  by  haAing  mouth-parts 
lifted  only  for  sucking  and  piercing,  but  not  for 
anaAvins:.  Their  metamorphosis  is  complete.  See 
Fly. 

DIP'TERTJS  (Neo-Lat.,  from  Gk.  Si-repoc, 
dipleros,  two-winged).  A  genus  of  fossil  dipnoan 
fishes  of  the  family  Ctenodontidae,  found  in  the 
Old  Red  Sandstone  of  the  Scottish  De\'onian.  The 
body  is  small,  rather  slender,  tapering  gradually 
toAvard  the  heterocercal  tail,  and  is  coA'ered  by 
circular  enameled  scales.  The  head  is  low  and 
blunt  anteriorly,  and  the  skull-bones  are  small 
and  numerous.  There  are  a  pair  of  pectoral  fins 
and  tAVO  dorsal  fins,  situated  posteriorly,  o]iposite 
the  pelA-ic  and  anal  fins,  and  all  of  these  haA-e 
their  bases  covered  for  a  considerable  distance 
Avith  the  enameled  scales  of  the  body.     See  Lxjyo- 

FISH. 

DIPTYCH,  dip'tik  (Lat.  dipti/cha,  nom.  pi. 
from  Gk.  5/n--i;xof,  diptychos,  folded  double,  from 
Si-,di-,  double  -hirrvx^,  ptyche,  iold,  from  vv-vaaea; 
ptyssein,  to  fold).  A  double  Avriting- tablet,  or 
tAA'o  Avriting-tablets  Avhich  could  be  folded  to- 
gether. Herodotus  speaks  of  such  a  tablet,  made 
of  Avood  and  covered  Avith  Avax.  It  was  in  the 
later  Roman  time,  hoAvever,  that  they  Avei-e  most 
used,  and  those  Avhich  haA-e  been  preserved  belong 
chiefly  to  the  period  Avhen  classical  Avas  merging 
into  mediaeval  life.  The  beautiful  carving  Avith 
AA'hich  they  are  often  coA'ered  on  the  outside,  con- 
sequently, represents  not  imfrequently  a  combina- 
tion of  classical  and  of  Christian  subjects.  lA'ory 
and  metal  Avere  sometimes  employed  fn  place  of 
Avood:  but  the  construction  Avas  always  the  same, 
the  Avax  Avith  tlie  Avriting  being  in  the  inside. 
Under  tlie  emperors,  diptychs  Avere  distinguished 
into  consular  and  ecclesiastical.  The  former, 
Avhich  Avcre  presented  by  the  consuls  and  other 
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magistrates  to  their  friends,  and  those  officially 
connected  with  them,  on  their  entrance  into  of- 
tiee,  were  inscribed  witli  their  names  and  bore 
their  j)ortraits.  The  ecclesiastical  diptychs.  on  the 
other  hand,  are  decorated  with  scenes  from  sacred 
history,  and  were  j^reserved  in  the  churches  as 
part  of  the  sacred  ornaments.  Those  that  exist 
are  of  various  sizes,  rareh*  exceeding  eight  inches 
by  four.     See  Tkiptycii. 

DIP'YLON  GATE  (Gk.  8i-v/.ov,  ivomdi-,di-, 
double  +  -V/.7/.  pylC.  gate).  The.  The  most  im- 
portant gate  in  ancient  Athens,  between  the  inner 
and  the  outer  Ceramicus.  It  consisted  of  two 
sets  of  double  gates,  separated  by  a  court.  From 
it  the  Sacred  \Yay  led  to  Eleusis.  The  dead  were 
buried  near  the  gate,  and  in  the  vicinity  a  num- 
ber of  beautiful  ancient  tombs  are  in  part  pre- 
served. Portions  of  its  foundations  and  remains 
of  the  walls  of  Themistocles  still  exist. 

DIRGE,  der'se  (Lat.,  from  Gk.  A/pw/,  Dirkc) . 
In  Greek  legend,  the  personification  of  a  fountain 
and  stream  at  Thebes.  Besides  the  fountain, 
there  was  the  grave  of  Uirce,  at  which  sacrifices 
for  the  dead  and  other  rites  were  performed. 
According  to  the  story,  Diree,  the  wife  of  Lycus, 
King  of  Thebes,  had  sorely  persecuted  Antiope, 
who  at  last  escaped  to  ilount  Cithiieron,  where 
her  twin  sons,  Amphion  and  Zethus,  had  been 
brought  up  by  a  herdsman  in  ignorance  of  their 
parentage.  Here  Dirce.  while  celebrating  the 
rites  of  Dionysus,  found  her.  and  ordered  Am- 
phion and  Zethus  to  liind  her  to  the  horns  of  a 
wild  bull,  that  she  might  be  dragged  to  death. 
They  were  about  to  execute  the  command,  when 
by  the  aid  of  the  herdsman  they  learned  their 
relationship  to  Antiope.  and  thereupon  inflicted 
upon  Dirce  the  punishment  she  had  designed  for 
their  mother. 

DIRCKS,  Hexry  (1800-731.  An  English  civil 
engineer  and  author,  born  in  Liverpool.  He  be- 
gan to  lecture  on  chemistry  and  electricity  in 
1827.  Afterwards  he  became  distinguished  as  a 
railway  and  minino-  engineer,  in  Avhich  capacity 
lie  made  several  inventions.  Tlie  unique  mechan- 
ical device  known  as  "Pepper's  Ghost'  was  in- 
vented 'oy  him,  and  described  in  the  work  entitled 
The  Gliost,  as  Produced  in  the  Spectre-Drama. 
PopularJy  Illustratinri  the  Marvellous  Optical 
Illusions  Ohtained  hy  the  Apparatus  Called  the 
Dircksian  Phantasmagoria  (18fi.3).  Another  in- 
teresting work  bv  him  is  the  Histon/  of  the 
Search  for  Self-Motive  Poner   (1801).  ' 

DIRECT  (Lat.  direct  us.  straight,  from  diri- 
(lere,  to  direct,  from  (/('-.  apart  +  rec/ere,  to 
guide),  and  RET'ROGRADE  (OF.  reirof/rade, 
Fr.  retrograde,  Lat.  refrogradus.  moving  back- 
ward, from  retro,  backward  +  gradi.  to  go).  In 
astronomy,  the  motion  of  a  planet  is  said  to  be 
direct  \\hen  the  planet  goes  forward  by  its  proper 
motion  in  the  zodiac  according  to  the  succession 
or  order  of  the  signs  (i.e.  from  west  to  east),  or 
when  it  aj^pears  to  do  so  to  an  observer.  On  the 
other  hand,  it  is  said  to  be  retrograde  wheu  it 
appears  to  go  the  contrary  way. 

DIRECTOR.  One  of  the  persons  cliosen  to 
act  as  a  board  of  managers  to  control  the  affairs 
of  a  business  corporation  or  joint-stock  company. 
Oflicers  acting  in  a  similar  cnpacity  for  eleemo- 
synary corporations  are  usually,  thouirh  not  neces- 
sarily, known  as  trustees.  Tlie  director  is  usu- 
ally a  stockholder  of  the  corporation  and  elected 


to  his  position  by  vote  of  the  stockholders,  the 
length  of  time  for  which  he  may  hold  his  office 
and  the  manner  of  his  election  being  determined 
by  the  by-laws  of  the  corporation. 

The  director  is  in  a  certain  sense  the  agent  for 
the  corporation.  He  represents  the  corporation 
and  not  its  stockholders,  and,  while  not  strictly 
a  trustee,  he  acts  in  a  fiduciarj'  capacity,  and  his 
responsibility  is  not  unlike  that  of  a  trustee.  At 
conuuon  law  the  director  is  under  no  personal 
liability  for  the  debts  or  obligations  of  the  cor- 
poration. He  is  liable  to  the  stockholders  in  an 
action  of  tort  for  gross  negligence  or  misfeasance 
in  office  resulting  in  loss  to  them.  He  is  prohib- 
ited from  using  his  position  of  trust  for  personal 
profit,  and  his  contracts  made  with  the  corpora- 
tion for  that  purpose  may  be  set  aside  on  appli- 
cation of  a  stockholder  to  the  courts. 

Generally  speaking,  the  directors,  acting  as  a 
board  or  through  properly  appointed  agents, 
have  authority  to  do  any  act  in  the  line  of  the 
legitimate  business  of  the  corporation  which  the 
company  may  itself  do  under  its  charter ;  but 
they  may  not  totally  change  that  business  nor 
dispose  of  what  is  essential  to  it  without  the 
consent  of  the  stockholders.  Yet  in  some  juris- 
dictions they  may  by  their  act  bind  the  corpora- 
tion to  do  acts  which  are  strictly  ultra  vires.  See 
Corporation. 

In  practice,  much  of  the  business  of  the  board 
of  directors  is  transacted  by  a  committee  of  its 
members,  usually  termed  an  executive  committee, 
whose  powers  are  defined  by  the  by-laws  of  the 
corporation  or  by  vote  of  the  board  of  directors. 
In  boards  of  bank  directors  in  England  a  dis- 
tinction is  made  l)etween  ordinary  and  extraordi- 
nary directors,  the  former  conducting  the  busi- 
ness in  its  details,  the  latter  having  little  to  do 
with  the  actual  business,  and  in  reality  being 
honorary  officers  who  allow  their  names  to  be 
used  to  benefit  the  undertaking  by  the  distinction 
attached  to  them  from  their  personal  or  financial 
position.  This  j^ractice  is  not  common  in  the 
United  States,  though  not  unknown.  The  disposi- 
tion of  the  profits  of  the  corporation  is,  under 
most  charters,  left  largely  to  the  directors.  Thus 
they  may,  if  they  choose,  apply  profits  to  the  ex- 
tension of  facilities  or  purchase  of  new  plant,  or 
other  improvements,  rather  than  to  dividends,  in 
their  discretion  and  without  a  vote  of  the  stock- 
holders. 

^lodern  statutes  have  increased  the  liability  of 
directors  of  corpoiations  to  an  extent  varying 
considerably  in  the  dift'erent  States  of  the  L^nited 
States.  A  provision  frequently  made  is  one  mak- 
ing directors  personally  liable  for  the  debts  of 
the  corporation  if  they  do  not  file  annually  with 
the  Secretary  of  State  a  report  upon  the  aflfaii-s 
and  business  of  the  corporation.  Under  the  spe- 
cial English  statutes  known  as  the  Joint  Stock 
Companies  Acts,  the  duties  and  responsibilities 
of  dii'ectors  are  verv'  clearly  defined.  It  is  pro- 
vided that  if  the  directors  of  a  company  declare 
a  dividend  when  the  company  is  known  to  them 
to  be  insolvent,  or  declare  a  dividend  to  pay 
which  would  to  their  knowledge  make  it  insol- 
vent, they  .shall  be  personally  liable  for  the  debts 
of  the  company  to  an  amount  equal  to  the  divi- 
dend declared  imder  such  circumstances;  in  the 
United  States  the  common  law  on  this  point 
generally  prevails. 

It  is  cusfomarA'  to  pay  directors  a  slight  fee 
for  their  services,  but  this  is  usually  insignificant 
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in  comparison  with  the  interests  involved:  usu- 
ally the  motive  of  the  director  in  taking  the  office 
is  the  prosijerity  of  the  concern  as  benetiting  him 
in  the  position  of  a  stockholder.  See  Corpora- 
tion ;  and  consult  the  authorities  there  re- 
ferred to. 

DIRECTORY  (Fr.  dircctoirc,  from  Lat.  di- 
rectorius,  serving  to  direct,  from  Lat.  dirigerc, 
to  direct).  The  name  given  to  the  executive  Gov- 
ernment in  France  from  October  28,  1795,  to 
November  9,  1799.  After  the  overthrow  of  the 
ultra-Jacobins,  the  moderate  Republicans  pro- 
mulgated a  new  constitution,  that  of  the  year 
III.,  which  provided  for  a  legislative  body  of  t.wt) 
councils.  The  Council  of  Five  Hundred  was  to 
propose  the  laws,  the  Covmcil  of  Ancients  was  to 
pass  on  them.  As  executive  head,  five  members, 
chosen  from  both  bodies,  were  to  act.  The  first 
five  Directors  chosen  were  Barras,  Carnot,  Rew- 
bell,  Lart'-veillere-Lcpaux,  and  Letourneur.  Each 
was  to  preside  for  three  months  at  a  time,  and 
one  had  to  retire  every  year.  Though  the  for- 
eign policy  of  the  Directory  was  successful  at 
first,  its  management  of  home  affairs  was  cor- 
rupt and  incompetent  in  the  extreme.  The  mem- 
bers formed  factions,  and  Barras,  Avith  his  asso- 
ciates Lareveillere  and  Rewbell,  succeeded  in 
ousting  the  other  two  Directors,  Carnot  and  Bar- 
tht'lemy,  who  had  succeeded  Letourneur.  by  the 
coup  d'etat  of  18th  Fructidor  (September  4, 
1797).  At  the  end  of  that  year  the  Directory 
consisted  of  Barras,  Ducos,  Gohier,  3Ioulins,  and 
the  Abbe  Sieyes ;  but  the  last  of  these  had  begim 
to  plot  against  the  Constitution,  and  the  military 
disasters  of  1799  furnished  a  pretext  for  its  over- 
throw by  the  coup  d'etat  of  the  18th  Brumaire 
(November  9.  1799) .  which  resulted  in  the  estab- 
lishment of  the  Consulate  (q.v. ),  with  Napoleon 
as  First  Consul.  Consult:  Granier  de  Cassa- 
gnac,  Histoire  dii  Direcfoire  (3  vols.,  Paris, 
1863)  :  Barante,  Histoire  dii  Directoire  (3  vols., 
Paris,  1S.>.5)  :  Pierre,  La  Terreur  sous  Je  Dircc- 
loire   (Paris,  1887).     See  France. 

DIRECTORY  FOR  THE  PUBLIC  WOR- 
SHIP OF  GOD.  A  code  of  regulations  which 
governs  public  worship  in  the  Cliurch  of  Scotland 
and  supplies  the  place  of  the  Anglican  Book  of 
Common  Prayer.  It  was  compiled  by  the  West- 
minster Assembly  in  1044,  by  order  of  both 
Houses  of  the  English  Parliament,  and  was 
adopted  by  the  Church  and  the  Parliament  of 
Scotland  in  1045.  ilany  of  its  regulations  are 
still  adhered  to  by  the  Scottish  Presbyterian 
Church.  Consult  Neale.  History  of  the  Puritans. 
vol.  V.    (London,  1822). 

DIRECTRIX  OF  A  CONIC.  A  straight 
line  perpendicular  to  the  axis,  by  reference  to 
whicli  the  nature  of  the  conic  may  be  defined. 
Assiune  an  indefinite  straight  line  as  the  direc- 
trix, and  a  point  without  the  directrix  as  the 
focus:  then  if  a  line  be  revolved  about  the  focus 
any  point  moving  in  the  line  will  generate  a 
curve,  which  will  be  a  conic  section  (q.v.),  pro- 
vided there  is  a  constant  ratio  between  the  dis- 
tance from  the  moving  point  to  the  focus  and  the 
perjiendicular  distance  from  the  ]inint  to  tlie 
directrix.  The  cvirve  is  an  ellipse,  a  parabola,  or 
an  hyperbola,  according  as  the  distance  from  any 
point  of  the  curve  to  the  focus  is  less  than,  equal 
to,  or  greater  than  the  perjiendicular  distance 
from  the  point  to  the  directrix.  The  constant 
ratio  mentioned   is  often  called   the  determining 


ratio  of  the  conic.  In  the  figure,  DD'  represents 
the  directrix  of  a  parabola,  F  the  focus,  O  the 
vertex,  and  P  any  point  on  the  curve.  According 
to  the  detemiining  ratio,  PM  =  PF.     The  focus 


is  the  jiole  of  the  directrix  and  the  directrix  is 
the  polar  of  the  focus.  Quadric  surfaces  also 
have  directrices.     See  Polars  and  Cylinder. 

DIRICHLET,  de'resh'la",  Peter  (tUStav  Le- 
JEUNE  (1S05-59).  A  German  mathematician, 
lie  was  born  at  Duren.  and  was  successively  pro- 
fessor of  mathematics  at  Breslau,  Berlin,  and 
Gottingen,  where  he  succeeded  Gauss  in  1855. 
His  memoirs  on  the  theory  of  numbers  are  im- 
portant, the  most  original  being  that  on  the  de- 
termination of  means  with  application  to  the 
distribution  of  prime  numbers.  He  has  also  per- 
manently influenced  the  theoiy  of  mechanics  by 
his  work  on  potentials.  His  papers  on  the  theory 
of  numbers  were  edited  by  R.  Dedekind  (Bruns- 
wick, 1879-81).  His  work  on  the  theory  of  po- 
tentials was  edited  by  F.  Grube   (Leipzig,  1887). 

DIRK.     See  Dagger. 

DIRKSEN,  derk'scn,  Heinrich  Ediard 
( 1790-1  S(iS  ) .  A  German  jurist.  He  was  born 
at  Kiinigsberg,  and  studied  at  Heidelberg  and 
Bei'lin.  In  1817  he  was  appointed  professor  of 
Roman  law  at  the  University  of  Konigsberi:, 
where  he  remained  imtil  1829,  when  he  received 
a  call  to  Berlin.  He  was  one  of  the  greatest 
authorities  of  his  time  on  the  history  and  sources 
of  Roman  law,  to  which  subject  he  contributed 
the  following  Aaluable  works:  Manuale  Lutinatis 
Fontium  Juris  Cit-ilis  Romani  (1837-39):  and 
Beil n'ifir  -ur  Kuude  des  romischen  Rechts  (1825). 

DIRSCHAU,  der'shou.  A  town  of  Prussia,  in 
the  Province  of  West  Prussia,  on  the  Vistula, 
about  19  miles  southeast  of  Danzig  (^lap:  Prus- 
sia, HI).  The  river  is  here  crossed  by  two  fine 
bridges.  The  chief  article  of  manufacture  is 
sugar.  Tliere  are  also  large  machine  and  car 
M-orks.  Population,  in  1890.  11.897:  in  1900. 
12,800.  Dirschau  received  municipal  rights  in 
1260.  and  in  1308  it  came  into  the  possession  of 
the  Knights  of  the  Teutonic  Order.  By  the  Peace 
of  Thorn  in  1466  it  was  given  to  Poland,  but  it 
became  Prussian  on  the  first  partition  of  Poland 
in   1772. 
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DIS,  or  DIS  PA'TER.  The  Roman  name 
for  the  god  wliom  the  Greeks  call  Pluto  (q.v.). 

DISABILITY.  As  a  legal  term,  the  want  of 
power  to  do  a  ])articular  act  or  class  of  acts.  It 
may  result  from  bodily  or  mental  incapacity,  or 
from  a  rule  of  law.  Of  the  first  sort  is  the  dis- 
ability referred  to  in  accident  insurance  policies, 
which  provides  for  payments  to  persons  who.  by 
reason  of  physical  injuries,  are  unable  to  work; 
also  in  statutes  which  make  provision  for  the 
support  of  poor  persons  who  are  physically  or 
mentally  incapable  of  procuring  a  livelihood. 
Other  examples  of  this  class  are  afforded  by  luna- 
tics and  infants  of  tender  years.  Disabilities, 
originating  in  a  rule  of  law,  are  those  attaching 
to  aliens,  tt  infants  who  have  reached  the  age  of 
discretion,  to  married  women  under  the  common 
law,  and  to  otlier  special  classes  of  persons.  The 
reasons  for  imposing  these  legal  disabilities  upon 
jjersons  who  possess  natural  capacity  for  action 
are  set  forth  in  the  articles  treating  of  such  per- 
sons, to  which  the  reader  is  referred.  Perhaps  he 
should  be  reminded  in  this  connection,  however, 
that  some  disaliilities  are  intended  as  a  protection 
or  benefit  to  tlieir  subject,  while  others  are  im- 
posed eitjier  by  way  of  penalty  or  for  the  protec- 
tion of  individuals  or  of  society  at  large.  An 
example  of  the  first  class  is  the  legal  incapacity 
of  the  minor  who  lias  not  reached  years  of  discre- 
tion. For  his  protection  the  law  denies  him  the 
power  of  binding  himself  by  contract.  Yet  the 
laAV  does  not  sever  him  from  responsibility  for 
his  torts  or  crimes.  His  disability  is  allowed  to 
operate  as  a  shield,  but  not  as  a  sword.  To  the 
second  class  belong  the  disabilities  imposed  Tipon 
criminals  or  upon  aliens  or  upon  those  who  are 
denied  the  exercise  of  the  elective  franchise  or  are 
disqualified  for  holding  public  office.  For  a  more 
detailed  account  of  the  legal  consequences  of  legal 
disabilities,  consult  Adverse  Possession;  Alien; 
Attainder :  Contract;  Deed;  Duress;  Limita- 
tions, Statute  of:  and  Xegi.igence. 

DISAPPOINTMENT,  C.\pe.  See  Cape  Dis- 
appointment. 

DISBARMENT.  The  act  of  depriving  an 
attorney,  coiniselor  at  law.  solicitor,  or  barrister 
of  his  rights  and  privileges  as  such.  The  power 
to  do  this  rests  with  the  courts,  and  they  may 
take  this  action,  upon  sufficient  cause,  on  com- 
plaint of  any  one,  or  of  their  own  motion,  where 
the  cause  comes  to  their  knowledge  directly.  It 
may  be  exercised  when  an  attorney  has  been  guilty 
of  gross  contempt  of  court,  dishonesty,  extortion, 
or  professional  misconduct  of  a  serious  nature, 
and  in  some  jurisdictions  where  he  becomes  a 
person  of  general  bad  character,  so  that  he  can- 
not be  considered  a  fit  person  to  be  intrusted  with 
the  legal  business  of  others.  He  must  be  given 
an  opportunity  to  be  heard  in  his  own  behalf, 
usually  in  open  court,  and  may  cross-examine 
any  witness  who  may  testify  against  him.  and 
produce  witnesses  in  his  own  favor,  much  as  if 
he  were  under  indictment  for  a  crime.  It  is  con- 
sidered a  severe  penalty,  as  it  deprives  the  per- 
son froTU  earning  a  livelihood  by  his  profession, 
and  is  only  imposed  in  grave  cases  and  after  a 
thorough  investigation  and  consideration.  \Yhere 
the  conduct  has  been  culpable,  but  there  is  rea- 
son to  believe  thai  it  will  not  be  repeated,  the 
court  will  sometimes  suspend  the  attorney  from 
practice  for  a  definite  period,  on  the  expiration 
of  which  he  resumes  his  former  rights  and  priv- 


ileges. Tlie  court  may  restore  one  who  has  been 
disbarred  to  practice,  in  its  discretion,  where 
proof  is  presented  that  he  will  probably  conduct 
himself  properly  in  the  future.  See  Attorney, 
and  consult  the  authorities  there  referred  to ; 
see    also    Barrister;     Counselor;     Solicitor; 

COLTIT. 

DISCHARGE  (OF.  descharge,  from  des- 
chargcr,  Fr.  dccharger,  It.  discaricare,  scaricare, 
from  ilL.  discargare,  discarricare,  to  unload, 
from  dis-,  away  +  carricarc,  to  load,  from  Lat. 
carrus,  car,  from  Gall,  carros,  Ir.,  Welsh.  OBret. 
carr,  car),  ^Military.  At  military  law  an  en- 
listed man  is,  in  general,  entitled  to  his  discharge 
from  the  service  in  writing  when  he  has  com- 
pleted his  tenn  of  enlistment.  He  cannot  be  dis- 
charged before  the  expiration  of  his  term  except 
(1)  by  order  of  the  President;  (2)  by  sentence 
of  a  general  court-martial;  (3)  on  a  certificate 
of  disability:  (4)  on  a  writ  of  habeas  corpus. 
A  discharge  is  either  honorable,  dishonorable,  or 
without  honor,  depending  upon  the  character  of 
the  service  rendered  and  the  circumstances  under 
which  it  is  given.  The  President  may,  in  his  dis- 
cretion, permit  a  soldier  to  purchase  his  dis- 
charge. An  officer  failing  on  a  reexamination  is 
honorably  discharged  with  one  year's  pay  from 
the  army.  Consult  V)tifed  States  Army  RcguJn- 
t'lons   (Washington,  1901). 

DISCHARGE  OF  ELECTRICITY 
THROUGH  GASES.     See  Electricity. 

DISCIPLES  OF  CHRIST,  or  Christians. 
This  religious  body,  sometimes  called,  without  its 
consent,  'Campbellites,'  represents  a  movement  in 
the  Church  in  the  interest  of  union  by  a  return 
in  faith  and  life  to  the  Christianity  of  the  New 
Testament.  They  are  distinctly  American  in 
their  origin.  Simultaneously  in  different  sec- 
tions of  the  country  arose  teachers  among  the  re- 
ligious denominations  who  pleaded  for  the  Bible 
alone  without  addition  in  the  form  of  creeds  or 
formulas  of  faith,  and  for  the  union  of  Chris- 
tians of  every  name  upon  the  basis  of  the  Apos- 
tles' teaching.  This  movement  assumed  most 
notable  proportions  in  Avestern  Virginia  and 
Pennsylvania,  and  in  Kentucky.  Tliomas  Camp- 
bell and  his  son  Alexander  (q.v.) .  of  Bethany,  Va., 
renounced  the  Presbyterian  system  and  were  im- 
mersed in  1812,  and  with  the  congregations  they 
had  formed  united  with  the  Redstone  Baptist 
Association,  and,  ten  years  later,  with  the  Ma- 
honing Association.  In  182.3  Alexander  Camp- 
bell began  to  set  forth  with  great  vigor  and 
learning  in  a  periodical  entitled  The  Christian 
Baptist  a  plea  for  the  simple  gospel  order  of 
tilings,  as  under  the  Apostles.  It  was  not  a  ref- 
ormation he  urged,  but  'a  restoration';  not  the 
organization  of  a  new  sect,  or  the  reformation 
of  an  old  one,  but  a  return  to  Jerusalem,  the  re- 
newal of  the  ancient  landmarks  of  the  Christian 
religion,  the  restoration  of  Apostolic  Christian- 
ity, its  doctrines,  ordinances,  and  fruits.  His 
protest  against  human  creeds  as  bonds  of  union, 
and  plea  for  the  all-sufficiency  of  the  sacred 
Scriptures,  aroused  opposition,  and  the  views  he 
advocated  were  in  many  quarters  denounced  as 
heterodox.  Great  numbers,  however,  accepted 
them,  and  under  the  preaching  of  Campbell  ami 
Walter  Scott,  an  evangelist  of  the  Slahoning 
Association,  many  new  churches  were  formed, 
until   the   Baptists  began   to  declare  non-fellow- 
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ship  Avith  these  brethren,  and  they  were  forced  to 
form  themselves  into  distinct  communities. 

Barton  \V.  Stone,  a  Presbyterian  minister  in 
Kentucky,  besran  a  similar  movement  to  that  of 
the  Campbells  in  1804.  A  Church  was  organized 
at  Cane  Ridge,  Bourbon  County,  accepting  the 
Bible  alone  as  possessing  authority'  in  the  relig- 
ious life,  and  the  name  'Christian'  as  a  sufficient 
designation  of  all  who  believe  on  Christ.  Corre- 
spondence between  Stone  and  Campbell  led 
finallv  to  the  union  of  the  two  movements  in 
1831." 

In  January,  1830,  IVIr.  Campbell  began  the 
publication  of  the  Millcnmal  Harbinger,  which 
he  edited  imtil  his  death  in  18GG.  In  his  periodi- 
cals, by  his  preaching,  and  debates,  his  views 
were  widely  circulated.  Since  his  death  the 
Disciples  of  Christ  have  made  great  advance  in 
numbors  and  alons"  all  lines  of  religious  activity, 
until  their  st.atistics  for  1901  show  10.689 
churches  with  1.177..541  communicants.  They 
report  also  8002  Sunday  schools  with  an  enroll- 
ment of  774,450  children,  and  .5277  Christian 
Endeavor  societies.  They  raised  during  the  year 
$611,220  for  missions,  home  and  foreign.  Their 
strength  lies  chiefly  in  the  West  and  Southwest, 
Missouri.  Indiana.  Illinois,  Kentucky,  and  Ohio 
having  the  largest  bodies. 

In  agreement  with  what  are  termed  Evangel- 
ical Christians,  the  Disciples  accept  the  divine 
inspiration  of  the  Holy  Scriptures :  the  revela- 
tion of  God  in  the  tri-personality  of  Father,  Sou, 
and  Holy  Spirit :  the  all-sufficiency  and  alone- 
sufficiency  of  the  Bible  as  a  revelation  of  God's 
will,  and  a  rule  of  faith  and  practice  to  His 
creatures ;  the  divine  excellency  of  Jesus  Christ 
as  the  Son  of  God.  His  incarnation,  doctrine, 
miracles,  death  as  a  sin  offering,  resurrection, 
ascension,  and  investment  with  supreme  author- 
ity; the  personal  mission  of  the  Holy  Spirit  to 
convince  the  world  of  sin,  righteousness,  and 
judgment,  and  to  comfort  and  sanctify  Chris- 
tians; the  alienation  of  man  from  God  and  his 
dependence  upon  the  divine  mercy  in  Christ :  the 
necessity  of  faith  and  repentance  to  salvation: 
the  importance  of  baptism  and  the  Lord's  Supper 
as  divine  ordinances;  the  duty  of  observing  the 
Lord's  Day  in  memory  of  the  resurrection  of 
.Jesus  Christ;  the  necessity  of  righteousness,  holi- 
ness, and  benevolence  in  Christians ;  the  divine 
appointment  of  the  Church  of  Christ,  composed 
of  all  Avho  by  faith  and  obedience  confess  His 
name,  with  its  ministries  and  services  for  the 
edification  of  Christians  and  conversion  of  the 
world;  the  fullness  of  the  Gospel  to  all  who  will 
accept  it  on  the  New  Testament  conditions;  the 
final  judgment  with  the  reward  of  the  righteous 
and  punishment  of  the  wicked. 

In  disagreement  with  other  Christians,  the 
Disciples  hold :  That  while  both  Old  and  NeT\- 
Testaments  are  equally  inspired,  both  are  not 
equally  binding  upon  Christians :  the  Old  was 
God's  will  with  reference  to  the  .Tews,  the  Xew 
is  His  will  with  reference  to  us  (Heb.  i.  1 ) .  Ac- 
cepting fully  the  Scriptiire  statements  concerning 
the  Godhead,  they  repiuliate  the  philosophical 
speculations  both  of  Trinitarians  and  LTnitarians 
and  do  not  use  the  theological  terms  common  to 
the  schools,  but  insist  upon  'the  form  of  sound 
words'  given  in  Scripture  concerning  Father,  Son, 
and  Holy  Spirit.  Accepting  the  Bible  as  an 
all-sufficient  revelation  of  the  divine  will,  they 
repudiate    all    aulhoritativc    creeds    and    human 


grounds  of  fellowship.  Receiving  Jesus  in  all 
His  divinity  and  Christhood,  they  accept  the 
truth  that  Jesus  is  the  Christ,  the  son  of  the  liv- 
ing God,  as  the  one  article  of  faith,  as  the  creed 
of  the  Church,  the  fundamental  fact  of  Chris- 
tianity, and  belief  with  all  the  heart  in  Jesus  as 
the  Christ  is  all  the  confession  of  faith  they  ask 
preparatory  to  baptism  and  Church  membership. 
Recognizing  the  agency  of  the  Holy  Spirit  in  eon- 
version,  they  repudiate  all  theories  of  special 
spiritual  operations  outside  of  the  Word,  de- 
manding of  the  sinner  that  he  shall  hear,  believe, 
repent,  and  obey  the  Gospel  in  order  to  secure  the 
remission  of  his  sins.  Admitting  the  necessity  of 
faith  and  repentance,  they  submit  no  other  tests, 
no  hiunan  formula  of  belief,  but  on  a  confession 
of  Christ  and  heartfelt  desire  to  give  up  sin  and 
work  righteousifess  men  are  baptized  and  re- 
ceived into  the  Church.  Accepting  baptism  as  a 
divine  ordinance,  they  insist  that  "He  that  believ- 
eth  and  is  baptized  shall  be  saved";  they  com- 
mand men:  "Repent  and  be  baptized  every  one 
of  you  in  the  name  of  Jesus  Christ  for  the  remis- 
sion of  sins";  and  claim  that  evidence  of  pardon 
and  of  the  gift  of  the  Holy  Spirit  is  not  in 
dreams  and  visions,  but  in  the  sinner's  knowledge 
of  his  Scriptural  faith,  repentance,  and  obedience 
to  the  Gospel.  Claiming  the  Lord's  Supper  to 
be  a  divine  ordinance,  they  consider  it  not  as  a 
sacrament,  but  a  memorial  feast,  and  keep  it  on 
every  first  day  of  the  w«ek,  meeting  as  the  Lord's 
people  and  recognizing  neither  open  nor  close 
communion,  since  neither  of  these  is  known  in 
the  Scriptures  of  divine  truth.  Regarding  the 
Lord's  Day,  they  hold  it  not  as  the  Sabbath,  but 
as  a  Xew  Testament  aiipointmcnt  in  memory  of 
the  resurrection,  to  be  observed  as  a  day  of  rest 
and  worship  for  the  assembly  and  communion  of 
saints,  preaching  of  the  Gospel,  administration 
of  the  ordinances,  and  training  of  families  in  the 
nurture  and  admonition  of  the  Lord.  Cherishing 
the  Cluirch  of  Christ,  they  regard  it  not  as  a  sect, 
but  a  divine  institution.  They  submit  that  sects 
are  not  branches  of  the  Church  of  Christ,  but  are 
unscriptural.  The  body  of  Christ  is  one,  of 
which  Christ  alone  is  the  head. 

The  Disciples  in  regard  to  the  action  of  bap- 
tism are  in  accord  with  the  Baptists.  Immersion 
is  with  them  the  only  baptism  that  is  scriptural 
and  that  could  be  imiversally  accepted.  As  to  the 
subjects  of  baptism,  they  baptize  only  believers 
in  Christ.  With  respect  to  the  design  of  baptism, 
they  accord  more  with  Pedobaptists.  They  bap- 
tize for  'the  remission  of  sins':  and  claim  that 
the  sinner  in  obeying  this  ordinance  appropriates 
God's  promise  of  pai-don,  relying  on  the  divine 
testimony  (Mark  xvi.  16:  Acts  ii.  38).  They 
date  the  beginning  of  the  Christian  institution  on 
Pentecost,  and  the  New  Testariient  with  them 
contains  the  history,  constitution,  and  laws  of 
the  Church  of  Christ.  In  Church  government 
they  are  Congregational,  and  have  no  distinction 
of  clergj^  and  laity  and  recognize  the  local  chureli 
with  its  elders  and  deacons  as  the  highest  eccle- 
siastical authority.  They  are  organized,  how- 
ever, with  district.  State,  and  national  organiza- 
tions for  missionary  and  benevolent  work. 

Bibliography.  Doctrinal.  —  A.  Campbell. 
Christian  System  (Cincinnati.  1853)  ;  I.  Errctt. 
Our  Position  (Cincinnati.  1885)  ;  J.  H.  Ed- 
wards, Orthodoxy  in  the  Civil  Courts  (ib.,  1887)  : 
J.  S.  Lamar,  First  Principles  and  Perfection 
(New  York,  1895)  ;    B.  B.  Tyler,  Peculiarities  of 
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Disciples  (Cincinnati,  1897)  ;  J.  H.  Garrison, 
Old  Faith  Restated  (Saint  Louis,  1890)  ;  F.  D. 
Power,  Bible  Doctrine  for  Young  People  (ib., 
1899).  Historical. — H.  Richardson,  Life  of  Alex- 
ander Campbell  (Philadelphia,  1868)  ;  Williams, 
Life  of  Elder  J.  timith  (Cincinnati,  1870)  ;  Bax- 
ter, Life  of  Elder  W.  Scott  (Cinciimati,  1874)  ; 
B.  B.  Tyler,  History  of  Disciples  (New  York, 
1894)  ;  Power,  Sketches  of  Our  Pioneers  (Cleve- 
land, 1898)  ;  .J.  H.  Garrison,  The  Reformation  of 
the  Nineteenth  Century   (Saint  Louis,  1901). 

DIS'CIPLI'NA  ARCA'NI  (Lat.,  instruction 
in  tlie  secret ) .  A  seventeenth-century  term,  ap- 
plied to  certain  rites  of  the  early  Cliurch  which 
were  treated  as  mysteries  and  withheld  from  the 
knowledge  and  observation  of  the  uninitiated. 
There  is  no  trace  of  this  secret  discipline  before 
the  end  of  the  second  century.  It  emerges  into 
view  during  the  third,  and  is  well  established  in 
the  fourth  and  fifth  centuries,  which  constitute 
its  most  nourishing  period.  The  writers  who  set 
forth  the  mystery  idea  are  Origen,  Athanasius, 
Basil,  Epiphanius,  Chrysostom,  Cyril  of  Jerusa- 
lem, Cyril  of  Alexandria,  Theodoret,  Ambrose, 
Augustine,  and  Pseudo-Dionysius  Areopagita.  It 
appears  also  in  the  Apostolic  Constitutions. 
From  the  sixtli  century  ouAvard,  when  Chris- 
tianity had  won  the  A'ictory  over  paganism,  we 
hear  less  and  less  of  the  secret  discipline,  yet  its 
influence  is  clearly  traceable  in  Eastern  and 
Western  Catholicism,  even  down  to  modern  times 
(cf.  e.  g.  the  Russian  Catechism  of  1839). 

Baptism  and  the  eucharist  were  the  two  rites 
of  the  Church,  to  which  especially  the  mystery 
idea  became  attached.  To  call  baptism  a  'seal,' 
or  'illumination';  to  speak  of  'the  initiated'  and 
'the  uninitiated' ;  to  use  the  term  'mystery'  for 
tlie  holy  communion,  or  for  the  creed,  or  for  the 
Lord's  Prayer — all  this  denotes  assimilation  of 
heathen  modes  of  expression  and  of  thought. 
The  process  went  on  during  the  period  when 
the  Church  was  receiving  her  largest  accessions 
from  the  decadent  Grteco-Roman  and  Oriental 
religions.  And  it  could  hardly  be  expected  that 
an  institution  with  solemn  rites  and  formulas  of 
its  own,  which  thus  drew  constituents  from 
other  religions,  .shovild  remain  wholly  free  from 
their  influence,  or  escape  the  unconscious  appro- 
priation of  some  of  their  ideas.  Hence  resulted 
significant  changes  in  the  Christian  sacraments, 
and  mystagogy  took  the  place  of  pedagogy  in 
Christian  nurture.  The  creed  came  to  be  re- 
garded as  a  mystery  because  it  was  formally 
delivered  to  the  catechumen  at  his  baptism;  the 
Lord's  Prayer,  because  of  its  prominence  in  the 
communion  office.  These  things  were  often  with- 
drawn from  public  mention,  or  referred  to  only 
remotely,  with  such  words  as  'the  initiated  know 
what  I  mean.'  etc.  Sozomen  will  not  include 
the  Nicene  Creed  in  his  History,  for  fear  some 
of  the  profane  may  read  the  book.  Ambrose 
warns  the  Church  to  "guard  against  incautiously 
diAiilging  the  mystery  of  the  creed  or  of  the  Lord's 
Prayer."  Chrs'sostom  explains  reticence  with 
regard  to  the  latter  by  asserting  that  "no  unbap- 
tized  person  can  call  God  his  Father."  Athana- 
sius rebukes  those  who  are  "not  ashamed  to 
parade  the  sacred  mysteries  before  catechumens, 
or,  worst  of  all,  even  before  heathen."  It  was 
the  general  opinion  that  familiarity  with  such 
sacred  things  must  be  discouraged.  Basil  ob- 
serves that  "the  veneration  of  the  mysteries  is 


preserved  by  silence."  And  Augustine  goes  so 
far  as  to  assert  that  concealment,  by  provoking 
curiosity,  helps  along  the  extension  of  Christian- 
ity; for  the  uninitiated  are  eager  to  learn  the 
secrets  which  the  Church  so  carefully  guards! 

It  is  probable  that  the  mystery  idea,  consciously 
or  unconsciously  assimilated  from  heathenism, 
was  strengthened  in  the  Church  by  forces  of  a 
difl'erent  kind,  due  to  Christianity  itself.  The 
necessary  precautions,  taken  in  time  of  persecu- 
tion, may  have  left  the  imprint  of  secrecy  upon 
certain  rites  and  ceremonies  of  the  Church,  after 
open  danger  had  passed  away.  And  the  custom, 
well  established  in  the  second  century,  of  re- 
quiring a  period  of  probation  and  training,  before 
admitting  candidates  to  full  membership,  natu- 
rally involved  withholding  from  them  for  a  time 
the  knowledge  of  certain  formulas  and  usages. 
A  distinction  was  long  made  in  the  order  of 
worship  (liturgy),  between  the  inissa  catechu- 
nienorum  and  the  missa  fidelium.  Catechumens, 
heathens,  Jews,  and  heretics  were  rigidly  ex- 
cluded from  the  latter. 

The  theory  maintained  by  some  Roman  Catho- 
lic writers,  that  there  was  a  secret  tradition, 
handed  down  from  the  Apostles,  but  not  for  a 
long  time  committed  to  writing,  which  taught 
even  the  elaborate  rites  and  dogmas  of  the  Middle 
Ages  (e.  g.  transubstantiation) ,  has  never  been 
accepted  by  Protestants,  who  find  no  evidence  in 
its  support. 

For  the  Roman  Catholic  view,  consult:  Schel- 
strate,  De  Disciplina  Arcani  (Rome,  1GS5)  ;  for 
the  Protestant  view,  Tentzel,  Dissertatio  de  Disci- 
plina Arcani  (Leipzig,  1692)  ;  also  in  general, 
Bingham,  Antiquities  of  the  Christian  Church, 
bk.  ix.  (London,  1855)  ;  Hatch,  The  Influence  of 
Greek  Ideas  and  Usages  upon  the  Christian 
Church  (London,  1883)  ;  Anrich,  Das  antike  Mys- 
terientcesen  in  seinem  Einfluss  auf  das  Christen- 
tum  (Gottingen,  1894)  ;  Wobbermin,  Religions- 
geschichtliche  Studien   (Berlin,  1896). 

DISCIPLINE  (Lat.  disciplina,  from  discipu- 
lus,  disciple,  from  discere,  to  learn).  The  object 
of  military  organization  is  to  enable  the  army  to 
respond  promptly  and  efficiently  to  the  will  of  its 
commander,  and  in  this  requirement  discipline  is 
an  important  factor.  It  is  an  element  of  so  variable 
and  complex  a  character,  however,  and  is  so 
greatly  dependent  on  the  subjective  qualities  and 
characteristics  of  the  individuals  of  a  nation,  that 
it  is  very  difficult  to  determine  and  estimate  cor- 
rectly, except  by  actual  test  in  the  field.  The 
spirit  of  an  army  depends  primarily  on  the  char- 
acter of  the  men  of  a  nation,  and  on  its  institu- 
tions, and  is  greatly  influenced  by  three  ele- 
ments: Love  for  the  head  of  a  nation  or  the 
commander-in-chief,  love  of  country,  and  military 
pride  and  esprit.  The  results  of  discipline  are 
respect  for  superiors  and  prompt  obedience  of 
their  legal  orders,  but,  more  than  these,  a  cheer- 
ful spirit  under  difficulties.  These  results  can 
best  be  attained  by  justice  in  treatment  of  in- 
feriors and  dignity  of  deportment  toward  all. 
Xevertheless,  the  grandest  qualities  of  an  army 
can  only  be  developed  by  a  leader  who  is  gifted 
with  the  highest  characteristics  and  a  natural 
power  to  command.     See  Tactics,  Military. 

DISCIPLINE,  Books  of.  Two  documents  of 
great  importance  in  the  history  of  the  Reforma- 
tion in  Scotland.  The  first  was  drawTi  up  by 
John  Knox  and  others  in   1560.     It  lays  down 
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rules  for  the  electiou  of  "pastors  or  ministers' 
by  the  congregatiou,  of  elders  and  of  deacons, 
and  regulates  at  some  length  the  mode  of  dealing 
with  persons  guilty  of  various  offenses.  The 
[Second  Book  of  Discipline,  or  "Heads  and  Con- 
clusions of  the  Policy  of  the  Kirk,"  was  adopted 
by  the  General  Assembly  in  1578,  and  is  still 
appealed  to  as  the  standard  of  Scotch  Presby- 
terianism.  It  is  especially  strong  on  the  rela- 
tions between  Church  and  State,  which  were 
much  in  dispute  at  the  time  of  its  composition. 
See  PRESBrTERiAXiSM;  and  for  the  use  of  the 
term  among  ilethodists,  JSIethodist  Episcopal 
Chubch. 

DISCIPLINE,  Ecclesiastical.  The  cor- 
rective and  preservative  function  by  which  or- 
ganizations for  the  purposes  of  religion  seek  to 
maintain  their  standards  of  order  and  conduct 
among  their  members.  It  is  a  function  common 
to  all  religious  bodies,  though  it  varies  greatly 
in  the  objects  to  be  attained  and  the  means 
used.  While  the  standards  to  be  maintained 
have  continued  substantially  the  same,  the  pro- 
cedure and  the  punitive  facilities  at  the  com- 
mand of  the  churches  have  undergone  radical 
alteration.  The  changes  have  been  due  in  large 
measure  to  the  changed  relations  which  the 
churches  bear  to  the  political  organization  of 
society;  that  is,  the  State.  At  the  beginning  of 
its  history,  the  Christian  Church  modeled  its  dis- 
ciplinary procedure  upon  that  in  vogue  in  the 
Hebrew  synagogues,  where  there  were  three  de- 
grees of  punishment,  all  of  which  were  species 
of  excommunication.  In  the  ancient  ,  Hebrew 
State  the  religious  organization  of  society  had 
the  active  cooperation  of  the  political  power  in 
the  enforcement  of  its  discipline,  which  coopera- 
tion, however,  was  lost  with  the  loss  of  political 
independence.  The  Christian  Church  in  the 
apostolic  and  sub-apostolic  ages  was  in  a  similar 
position  and  lacked  the  aid  of  the  civil  power  in 
the  enforcement  of  its  discipline.  It  seems  clear 
that  in  the  early  Church  the  exercise  of  dis- 
cipline was  a  corporate  act  of  tlie  body  of  believ- 
ers and  not  an  exclusive  function  of  officials, 
which  it  became  later.  There  is  evidence  that 
the  action  of  the  laity  was  requisite  as  late  as 
the  middle  of  the  third  century  in  all  discipli- 
nary proceedings  of  the  Church.  From  about  the 
fourth  century,  bishops  and  their  subordinate 
officers  assumed  control  of  the  whole  penal  juris- 
diction, inflicting  the  sentence  of  excommunica- 
tion (q.v. ).  according  to  the  canons  of  the  coun- 
cils, which  formed  elaborate  penal  codes,  and  pre- 
scribing in  their  discretion  the  extent  of  penance 
(q.v.).  and  again  absolving  the  penitents  and 
restoring  them  to  the  communion  of  the  faithful. 
( See  Absolution  ;  Lapsed.  )  When  the  Church 
came  to  be  recognized  by  the  State  as  the  normal 
organization  of  society  for  the  purposes  of  reli- 
gion, her  disciplinary  facilities  were  enormously 
increased  because  of  the  aid  received  from  the 
civil  power.  What  had  before  been  considered 
merely  conduct  imbecoming  a  baptized  Christian 
came  in  many  cases  to  be  a  breach  of  the  civil 
law,  of  which  the  civil  authorities  would  take 
cognizance.  This  relation  of  States  to  the 
churches  has  continued  in  varying  degrees  in  the 
different  countries  of  Christendom.  The  ancient 
order  has  been  most  fully  preser\-ed.  perhaps,  in 
the  Empire  of  the  Russias.  where  the  Church  is 
recognized  by  the  State  as  the  normal  organiza- 


tion of  society  for  the  purposes  of  religion  and 
where  the  police  power  of  the  State  is  in  many 
cases  at  the  disposal  of  the  ecclesiastical  authori- 
ties. In  Western  Christendom,  however,  the  re- 
duction in  the  punitive  facilities  of  the  churches 
lias  come  about  by  the  development  of  the  sphere 
of  individual  liberty  so  as  to  include  libertj'  of 
speech  and  action  for  the  purposes  of  religion. 
Such  a  development  has  caused  individual  eccle- 
siastical relations  to  be  largely  voluntary,  and 
has  reduced  the  punitive  facilities  of  religious 
organizations  to  a  minimum,  never  exceeding  ex- 
pulsion from  the  communion  and  Church  fellow- 
ship. The  Church  of  Rome  has,  of  all  the 
churches,  retained  the  most  elaborate  system  of 
discipline,  by  the  side  of  which  has  also  been 
maintained  a  system  of  dispensations  (q.v.),  yet 
the  penalties  are  merely  ecclesiastical  and  not 
civil.  In  the  Protestant  churches,  discipline  con- 
sists in  the  infliction  of  three  penalties:  (1) 
Public  censure,  which  is,  as  a  rule,  resorted  to 
only  after  private  admonition  has  been  given ; 
(2)  suspension:  and  (3)  excommunication.  In 
Congregational  churches,  discipline  is  admin- 
istered by  the  church  body.  In  the  Presbyterian 
churches  these  powers  are  exercised  by  the  Ses- 
sion, an  appeal  lying  to  the  Presbytery,  thence  to 
the  Synod  and  General  Assembly.  In  the  Metho- 
dist Episcopal  Church  an  accused  member  is 
brought  to  trial  before  a  committee  of  not  less 
than  five  members,  who  shall  not  belong  to  the 
quarterly  Conference;  if  a  majority  find  him 
guilty,  the  pastor  executes  the  sentence,  appeals 
being  allowed  to  the  quarterly  and  annual 
Conferences.  Unlike  the  voluntary  bodies,  the 
established  churches,  such  as  the  Church  of  Eng- 
land, and  the  Protestant  establishments  on  the 
Continent  of  Europe,  have  lost  nearly  all  dis- 
ciplinary powers  over  the  laity,  who  have  prac- 
tically by  virtue  of  citizenship  the  privileges  of 
Church  membership. 

In  the  United  States,  Church  discipline  is  ad- 
ministered exclusively  by  Church  officials  and 
judicatories.  The  complete  separation  of  Churcli 
and  State  deprives  the  civil  tribunals  of  all 
power  to  revise  or  question  ordinary  acts  of 
Church  discipline,  or  of  excltision  from  Church 
membership.  Secular  tribtinals  have  to  do  only 
with  the  rights  of  property  and  of  personal  lib- 
erty. If  these  are  illegally  invaded,  under  pre- 
text of  administering  Church  discipline,  the  civil 
courts  have  atithority  to  afford  redress. 

Whether  a  Chtirch  member  is  amenable  to  ec- 
clesiastical punishment  is  to  be  determined  by 
the  proper  officers  or  judicatories  of  the  par- 
ticular Church,  in  accordance  with  its  rules  of 
government  and  discipline.  From  their  final  de- 
cision no  appeal  lies  to  a  civil  court.  In  the 
language  of  the  United  States  Supreme  Court : 
"The  law  knows  no  heresy,  and  is  committed  to 
the  support  of  no  dogma,  the  establishment  of 
no  sect.  The  right  to  organize  vohintary  reli- 
gious associations  to  assist  in  the  expression  and 
dissemination  of  any  religious  doctrine,  and  to 
create  tribunals  for  the  decision  of  controverted 
questions  of  faith  within  the  association,  and 
for  the  ecclesiastical  government  of  individuals, 
congregations,  and  officers  within  the  general 
association  is  unquestioned.  All  who  tmite  them- 
selves to  such  a  body  do  so  with  an  implied 
consent  to  this  government,  and  are  bound  to 
submit  to  it."  The  disciplinary  authority  of 
.such  bodies,  and  the  rishts  and  dtities  of  their 


DISCIPLINE. 


125 


DISCORDIA. 


members,  are  governed  by  the  same  general  rules 
of  law  tliat  control  in  case  of  social  or  political 
clubs  or  otiier  private  organizations.  See  Caxox 
Law. 

DISCLAIMER  (from  disclaim,  OF.  dis- 
clainer,  desclamer,  from  ML.  disclamare,  to  re- 
nounce, from  Lat.  dis-,  apart  +  clamare,  to 
claim;  connected  with  Lat.  calare,  Gk.  ku/.eTv, 
kalein,  to  cry  aloud).  In  law,  a  renimciation, 
repudiation,  or  disavowal  of  rights,  duties,  or 
liabilities  by  words  or  conduct.     Specifically: 

( 1 )  In  actions  involving  real  estate,  a  renun- 
ciation by  a  party  of  his  character  as  tenant  of 
one  of  the  other  parties  to  the  action.  Where  a 
tenant  sets  up  a  claim  of  title  in  himself,  supe- 
rior to  that  of  his  landlord,  or  alleges  that  the 
one  of  whom  he  nominally  holds  possession  is  not 
the  owner,  or  has  not  sufficient  interest  in  the 
property  to  execute  a  valid  lease,  and  refuses 
to  recognize  him  as  his  landlord,  it  is  said  to  be 
a  disclaimer^  and,  even  if  not  sustained  by  the 
proof,  works  a  forfeiture  of  the  lease.  A  mere 
verbal  refusal  to  recognize  the  lessor  as  landlord 
is  not  considered  sufficient;  it  must  be  made 
where  it  will  become  a  matter  of  record,  as  in  a 
proceeding  involving  the  rights  of  the  landlord 
in  the  property.  See  Ejectment;  Landlord 
AND  Tenant. 

(2)  The  act  by  which  a  person  refuses  to 
accept  an  estate  which  is  devised  or  conveyed  to 
him.  This  is  usually  accomplished  by  a  deed,  or 
other  writing,  and  in  order  to  be  recognized 
without  making  application  to  the  court,  should 
be  made  before  the  devisee  or  grantee  has  in  any 
way.  by  words  or  acts,  shown  assent  to  the  devise 
or  conveyance.  It  most  frequently  occurs  where 
property  is  conveyed  to  one  as  trustee  for  an- 
other, and  he  does  not  care  to  assume  the  duties 
and  responsibilities  of  the  trust.  See  Equity; 
Trusts. 

(3)  In  equity  pleading,  a  written  statement 
by  the  defendant,  disavowing  or  renouncing  any 
interest  in,  or  claim  to,  the  matters  set  forth 
in  the  complainant's  bill.  It  is  a  formal  mode  of 
defense,  and  entitles  the  defendant  to  a  hearing 
on  the  question  as  to  whether  he  has  any  interest 
or  connection  with  the  matters  in  controversy, 
and  if  he  succeeds  in  establishing  that  he  has 
not,  he  is  entitled  to  an  order  striking  out  his 
name  as  party  defendant.  It  does  not  deny  any 
of  the  material  allegations  of  the  bill  and  should 
not  be  used  where  facts  are  alleged,  which,  if  not 
controverted,  would  show  a  liability  on  the  part 
of  the  defendant.  Usually,  therefore,  it  accom- 
panies an  answer,  and  the  two  pleadings  are  con- 
sidered together.     See  Equity  Pleading. 

(4)  In  patent  law,  a  properly  attested  writing 
stating  that  the  one  who  executes  it  is  a  patentee 
of  a  certain  invention,  and  that  he  has  discovered 
since  filing  his  claim  that  he  w-as  not  the  first 
inventor  of,  and  therefore  wishes  to  eliminate 
from  his  claim  a  part  of  the  thing  which  he 
originally  included,  through  mistake  or  inadver- 
tence, in  the  specifications,  or  statement  of  the 
nature  and  object  of  his  inA'^ention.  This  should 
by  attested  by  witnesses  and  filed  and  recorded 
in  the  Patent  Office,  and  it  is  then  considered  as 
a  part  of  the  original  specifications.  The  part 
which  he  seeks  to  retain  must  be  clearly  sepa- 
rable and  distinguishable  from  the  part  elimi- 
nated, and  still  be  a  patentable  invention.  FraTul 
or  deception  in  making  his  original  applications 


will  prevent  a  patentee  from  taking  advantage  of 
this  rule.  See  Invention;  Patents;  Speci- 
fication. 

DIS'CO,  or  DIS'KO.  A  large  island  oflF  the 
west  coast  of  Greenland,  in  latitude  70°  N. 
(Map:  North  America,  H  3).  It  is  separated 
by  a  narrow  channel  from  tlie  Xugsuak  Penin- 
sula, and  from  the  mainland  on  the  south  and 
east  by  Disco  Bay.  Disco  Fiord  deej^ly  pene- 
trates it  from  the  west.  The  island  has  more 
than  3100  square  miles,  and  rises  over  3000  feet. 
Godhavn,  or  Lievely,  on  the  south  coast,  is  the 
seat  of  tlie  Danish  administration  for  Northern 
Greenland,  and  has  about  200  inhabitants. 

DISCOB'OLI  (Neo-Lat.  nom  pi.,  from  Gk. 
SiGKoSb'/.oQ,  diskobolos,  discus-thrower,  from 
SicKog ,  diskos,  discus  -j-  Sd?J.Eiv,  ballein,  to 
throw ) .  A  group  of  fishes  characterized  by  the 
union  of  the  rudimentary  venti'al  fins  to  form 
the  bony  centre  of  a  ventral  sucking-disk,  en- 
abling its  possessor  to  attach  itself  to  other 
objects.  As  now  defined  the  Discoboli  include  two 
or  three  families,  and  about  fifty  species,  in- 
habiting the  northern  seas,  of  which  well-known 
examples  are  the  lumpsuckers  (q.v.,  for  illus- 
trated details).  Cuvier  included  the  remora, 
a  fish  now  placed  in  another  group. 

DISCOB'OLUS  (Lat.,  from  Gk.  Bi(jKo^67Mg, 
diskobolos).  The  thrower  of  the  discus  (q.v.). 
The  most  celebrated  statue  of  a  discobolus  was 
executed  in  bronze  by  the  Athenian  sculptor 
Alyron  (q.v.).  It  is  known  from  several  marble 
copies,  the  best  of  which  is  a  life-size  statue  in 
the  palace  of  Prince  Lancelotti  at  Rome.  The 
statue  represents  the  athlete  at  the  moment  of 
greatest  muscular  tension,  when,  having  swung 
the  discus  back  to  the  full  stretch  of  his  arm, 
he  is  about  to  hurl  it  forward  with  all  his 
strength.  Another  celebrated  marble  copy  is  in 
the  Vatican. 

DIS'COGLOS'SID-ffi  (Neo-Lat.  nom.  pi.,  from 
Gk.  SiaKog.  diskos,  discus  +  yXuaaa,  glossa, 
tongue).  The  disk-tongued  frogs,  a  small  family 
having  many  peculiarities  of  structure,  promi- 
nently the  disk-like  form  of  the  tongue,  and  the 
fact  that  in  the  advanced  tadpoles  the  breathing 
pore  is  in  the  middle  of  the  under  surface  of  the 
body  instead  of  on  the  left  side.  The  painted 
frog  {Discoglossits  pictiis)  of  southern  Europe  is 
a  typical  form,  and  other  representatives  are 
the  feuerkrote  (q.v.).  the  African  midwife-frog 
(q.v.)  and  others  of  the  genus  Alytes,  and  a 
small  species  {Liopelma  Hochstetferi) .  of  New 
Zealand,  notable  as  the  only  amphibian  native 
to  those  islands. 

DIS'COMYCE'TES  (Neo-Lat.  nom.  pi.,  from 
Gk.  diamg,  diskos.  discus  +  fivKT/g,  mykcs,  fun- 
gus). A  group  of  the  Ascomycetes  (q.v.),  one 
of  the  classes  of  fungi. 

DISCOPH''OEA.     See  Jelly-Fish  ;  Medus.e. 

DISCORD  (OF.  descorde,  Fr.  discord.  It.  dis- 
cordia,  scordia,  from  Lat.  discordia,  from  discors, 
inharmonious,  from  dis-.  apart  -|-  cor.  heart). 
Soimds  that  have  no  harmonical  relation  what- 
ever; diflfering  from  dissonance  (q.v.),  which  in 
musical  language  is  applied  to  sounds  that  are 
in  grammatically  correct  relation  to  one  another, 
though  not  consonant.  Discord  is  sometimes 
wrongly  used  for  dissonance. 

DISCORDIA.  In  Roman  mythology,  the  god- 
dess of  strife,  known  to  the  Greeks  as  Eris. 
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DISCOUNT  (ML.  discomputus,  from  discom- 
putare,  to  discount,  from  Lat.  di*-,  ai)art  +  co?*i- 
putare,  to  reckon,  from  com-,  together  +  pit  tare, 
to  cleanse,  from  putiis,  pure) .  A  deduction  from 
a  stated  price,  or  from  a  sum  due  at  a  future 
time.  Merchants  often  deduct  a  certain  sum 
from  an  account  if  payment  is  made  before  the 
bill  is  due.  Business  houses  commonly  publish 
price  lists  ^vhich,  in  course  of  time,  are  cor- 
rected by  means  of  stated  discounts.  Even 
double  and  triple  discounts  are  common.  Thus 
10  per  cent,  off  20  per  cent,  off"  40  per  cent, 
means  a  reduction  of  40  per  cent,  from  the  list 
price,  and  a  reduction  of  20  per  cent,  from  this 
amount,  and  finally  a  reduction  of  10  per  cent, 
from  this  result.  Such  discounts  are  called 
trade  or  commercial  discounts. 

Banks,  in  purchasing  promissory  notes  before 
they  are  due.  customarily  deduct  from  the  amount 
of  the  note  at  maturity  a  certain  per  cent.,  called 
hank  discount.  In  case  of  loans  it  is  customary 
for  banks  to  deduct  the  interest  in  advance, 
leaving  the  borrower  an  amount  equal  to  the  face 
of  the  note  less  the  interest.  The  form  of  dis- 
count kno\\Ti  as  true  discount  is  now  practically 
obsolete.  It  was  computed  thus:  Divide  the 
future  worth  of  the  note,  i.e.  its  amount  at 
maturity,  by  the  future  worth  of  one  dollar,  and 
the  result  is  the  present  worth  of  the  note.  The 
difference  between  the  future  and  present  worth 
is  the  true  discount.  By  discount  is  also  meant 
the  depreciation  expressed  as  a  rate  per  cent,  of 
the  par  value  of  a  fi.xed  investment;  e.g.  on  rail- 
way stock  bought  at  115  and  sold  at  95,  there  is 
20  per  cent,  discount.  The  rates  of  bank  dis- 
count vary  according  to  the  demand  for  money 
and  the  nature  of  the  security.  The  range  in  the 
United  States  is  approximately  from  3  per  cent, 
to  10  per  cent.,  except  in  case  of  doubtful  se- 
curities, when  higher  rates  are  exacted. 

DISCOVERY  (from  discover,  OF.  descovrir, 
Fr.  decouvrir.  It.  discoprire.  from  ML.  disco- 
operire,  to  discover,  from  I.at.  dis-,  away  -|- 
cooperire,  to  cover,  from  co-.  together  -|-  operire, 
to  cover)  of  Territory.  As  the  foundation  for 
claim  of  title  this  has  ceased  to  be  of  prac- 
tical importance  with  the  disappearance  of  un- 
explored regions,  and  has  given  place  to  occu- 
pation as  a  means  of  conferring  proprietary 
rights.  International  law  considers  discovery  to 
give  only  inchoate  title,  which  must  be  com- 
pleted by  occupation  by  settlement  or  military 
posts  within  a  reasonable  period,  and  the  un- 
timely interference  of  another  State  with  the 
territory  affected  might  justifiably  be  construed 
as  a  hostile  act.  ^Miat  acts  are  sufficient  to 
effect  absolute  title,  and  what  is  a  reasonable 
time,  can  only  be  determined  by  consideration  of 
the  circumstances  of  each  particular  case.  For 
instance,  the  act  of  discovery  is  valid  until  a 
proper  lime  has  elapsed  for  the  preparation  of 
an  expedition  for  permanent  occupation.  But 
this  presumption  ceases  when  standing  alone, 
compared  with  acts  of  continuous  or  actual  set- 
tlement by  another  power.  Where  exploration 
is  made  and  other  evidence  of  interest  given,  the 
extinction  of  the  claim  may  be  long  postponed 
unless  confronted  by  a  definite  act  of  appropria- 
tion by  another  State  without  protest.  So.  in 
conclusion,  it  may  be  said  that  the  intention  of 
a  State  to  take  possession  of  territory  discovered 
by   its   subjects   must    be    promptly   signified    in 


some  unmistakable  manner,  if  it  is  to  be  avail- 
able against  foreign  interests  seeking  a  foothold. 
The  same  rule  applies  to  occupation  as  a  root  of 
title. 

The  titles  which  Spain  and  Portugal  first 
claimed  in  the  Xew  World  were  founded  on  Papal 
grants.  In  1493  Alexander  VI.  granted  to  Spain 
all  lands  beyond  a  line  100  leagues  west  of  the 
Azores.  This  was  later  modified  by  treaty  with 
Portugal  fixing  a  new  line  370  leagues  west  of 
th3  Cape  ^'erde  Islands.  Such  claims  were  dis- 
regarded by  the  Protestant  States,  which  sent 
out  agents  commissioned  to  discover  and  acquire 
any  "heathen  lands.'  These  discoveries  were 
made  the  basis  of  claim  of  title  absolute,  and 
were  of  practical  value  in  giving  significance  to 
subsequent  acts  in  themselves  doubtful  or  in- 
adequate. The  discovery  was  followed  by  some 
formal  act  of  possession  in  the  planting  of  a 
flag  or  erection  of  a  monument  as  notice  of  the 
intention  of  the  State  to  whom  the  expedition 
belonged.  The  claims  based  on  these  discoveries 
and  confirmed  by  later  occupation  and  settlement 
developed  the  conflicts  which  have  marked  the 
history  and  determined  the  possession  of  the 
Western  Continent.  Writers  on  international 
law  uniformly  hold  that  discovery  must  be  made 
by  authorized  agents  of  a  State  or  that  such  act 
be  promptly  adopted  by  the  Government.  This 
was  declared  to  have  been  the  weakness  in  the 
American  case  in  the  Oregon  Question  (q.v. ). 
Captain  Gray  entered  the  mouth  of  the  Columbia 
River  in  1792  in  a  trading  vessel.  No  recogni- 
tion was  made  by  the  United  States  Government 
at  the  time,  and  shortly  afterwards  Captain 
Vancouver,  engaged  in  surveying  the  coast  for 
the  British  Government,  sailed  several  miles  up 
its  course.  In  1811  the  fur-trading  post  of 
Astoria  was  founded  by  the  Pacific  Fur  Company, 
a  private  corporation.  The  dispute  was  settled 
by  the  Treaty  of  1840  without  expressly  conceding 
the  American  claim.  Africa  furnishes  almost 
the  only  territory  to  which  the  principles  of 
discovery  and  occupation  now  have  a  vital  ap- 
plication. In  1856  the  United  States  adopted  a 
code  of  rules  to  govern  the  rights  of  discovery  of 
guano  islands.  Consult  the  authorities  referred 
to  under  Ixtkrxatioxal  Law. 

DISCOVERY,  Bill  of.  An  equitable  remedy 
which  is  sometimes  used  to  enable  a  plaintiff  or 
defendant  in  an  action,  either  at  law  or  in 
equity,  to  obtain  information  and  proof  as  to 
facts  and  documents  necessary  for  tlie  prosecu- 
tion or  defense  of  his  case,  where  such  means  of 
proof  are  within  the  knowledge  or  possession 
of  the  opposite  party.  The  bill  should  not  ask 
for  any  relief  as  to  the  matters  in  controversy, 
but  may  ask  for  an  injunction  staying  further 
proceedings  in  the  action  until  the  discovery  is 
obtained.  It  must  only  ask  for  the  disclosure 
of  facts  or  the  production  of  deeds,  writings,  or 
other  things  in  which  the  party  has  a  title  or 
interest,  and  which  are  essential  to  be  estab- 
lished in  order  to  sustain  his  side  of  the  case, 
and  must  show  some  merit  in  his  claim  or  de- 
fense. Thus  a  devisee  of  real  property  imder  a 
will  might  maintain  such  a  bill  for  the  produc 
tion  of  the  title  deeds  of  the  particular  property 
to  which  he  has  become  entitled,  in  order  to 
trace  the  devisor's  interest,  and  consequently 
enable  him  to  establish  his  claim.  It  must  not 
demand  any  information  which  is  clearly  only  in 
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the  nature  of  evidence  foi-  the  opposite  party,  as 
it  is  not  for  the  purpose  of  compelling  him  to 
disclose  the  manner  in  which  he  will  endeavor 
to  establish  his  side  of  the  case.  It  will  only  be 
entertained  in  civil  actions.  It  is  still  a  com- 
mon remedy  in  States  having  distinctly  separate 
courts  of  law  and  equity,  but  has  been  abolished 
or  has  fallen  into  disuse  in  States  having  codes 
of  civil  procedui'e,  as  in  Xew  York,  where  a 
party  has  a  right  to  call  his  adversary  as  a 
witness  and  compel  the  production  of  books 
and  documents  by  subpoena  duces  tecum.  See 
Equity  ;    Evidence  ;    Subpcena. 

DISCOVERY,  The.  (1)  The  small  ship  in 
which  Henry  Hudson  explored  the  northeastern 
coast  of  America  in  1610.  The  vessel  was  later 
commanded  by  Sir  Thomas  Button,  who  dis- 
covered Nelson's  River,  and  still  later  (1015-16) 
by  Baffin  and  by  Bylot.  She  was  originally  built 
(1602)  by  the  East  India  Companj%  to  discover 
the  'Northwest  Passage'  under  the  command  of 
George  Waymouth.  (2)  A  steam-vessel  em- 
ployed, together  with  the  Alert,  on  the  British 
Arctic  expedition,  1875-76,  under  Sir  George 
Nares. 

DISCRIMINANT.      See    Equatiox;    Deter- 

MIXAXTS. 

DISCRIMINATION  (Lat.  discriminatio, 
from  discrimiuarc,  to  discriminate,  from  discer- 
nere,  to  discern,  from  dis-,  apart  -j-  cernere,  to 
perceive).  A  distinction  made  between  pa- 
trons by  one  engaged  in  a  public  or  com- 
mon calling,  such  as  that  of  common  carrier,  or 
farrier,  or  innkeeper.  It  is  discountenanced  by 
the  common  law.  It  is  the  legal  duty  of  ever^^ 
one  engaged  in  such  a  calling  to  serve  all  patrons 
in  the  order  in  which  they  present  themselves,  and 
to  charge  no  one  more  than  a  reasonable  rate. 
He  has  no  right  to  pick  and  choose  among  them. 
Speaking  generally,  he  must  treat  all  alike;  that 
is,  he  must  afford  equal  accommodations  and 
facilities  to  all.  and  he  must  not  exact  from  any 
one  an  excessive  rate  for  his  services.  Further 
than  this,  however,  his  common-law  duty  does 
not  extend.  He  is  at  liberty  to  charge  less  than 
a  fair  rate  to  any  one.  Others,  it  is  held,  cannot 
justly  complain  of  such  favoritism,  so  long  as 
his  charges  to  them  are  reasonable  in  amount. 
In  the  language  adopted  by  the  New  York  Court 
of  Appeals:  ''Respecting  preference  in  rates  of 
compensation,  the  carrier's  obligation  is  to  charge 
no  more  than  a  fair  return  in  each  particular 
transaction,  and.  except  as  thus  restricted,  he  is 
free  to  discriminate  at  his  pleasure.  This  is  the 
equal  justice  to  all  which  the  law  exacts  from 
the  common  carrier  in  his  relations  with  the 
public."  To  put  it  in  another  way,  the  common 
law  prohibits  positive  discrimination,  but  does 
not  forbid  negative  discrimination.  It  does  not 
permit  the  common  carrier  to  transport  one 
man's  goods  in  preference  to  those  of  another ; 
but  it  does  allow  him  to  carry  for  favored  in- 
dividuals at  an  unreasonably  low  rate,  or  even 
gratis. 

\^nien  railways  came  into  operation  their  man- 
agers took  advantage  of  this  rule  of  the  common 
law,  and  made  especially  low  rates  for  those  who 
gave  them  their  exclusive  patronage,  as  well 
as  for  those  whom  they  chose  for  any  reason  to 
favor.  This  practice  has  evoked  a  good  deal 
of  legislation,  both  in  England  and  in  the 
United  States,  having  for  its  object  the  prohibi- 


tion of  every  form  of  discrimination  or  prefer- 
ence by  carriers.  The  earliest  statute  on  this 
subject  is  the  act  of  Parliament  known  as  the 
Railways  Clauses  Consolidation  Act  of  1845. 
Its  main  purpose  was  to  prohibit  a  common  car- 
rier from  charging  more  to  one  person  than,  dur- 
ing the  same  time,  it  charged  to  others  for  the 
same  kind  of  service.  It  has  served  as  the  model 
for  Federal  and  State  statutes  in  the  United 
States.  In  some  of  the  States  its  policy  has  been 
imbedded  in  constitutional  provisions.  For  ex- 
ample, the  Constitution  of  Colorado  contains  this 
language:  "All  individuals,  associations,  arid 
corporations  shall  have  equal  rights  to  have  per- 
sons and  property  transported  over  any  railroad 
in  this  State,  and  no  undue  or  unreasonable  dis- 
crimination shall  be  made  in  charges  or  in 
facilities  for  transpoi'tation  of  freight  or  pas- 
sengers within  the  State,  and  no  railroad  com- 
pany, nor  any  lessee,  manager,  or  employee 
thereof  shall  give  any  preference  to  individuals, 
associations,  or  corporations  in  furnishing  cars 
or  motive  power."  This  is  a  sound  public 
policy.  It  operates  to  prevent  great  railroad  cor- 
porations from  building  up  the  business  of 
favored  individuals  and  from  wrecking  that  of 
others. 

The  most  important  piece  of  Federal  legislation 
bearing  on  this  topic  is  best  known  as  the  Inter- 
state Commerce  Act  of  1887.  Its  avowed  pur- 
pose is  to  promote  and  facilitate  commerce  by 
the  adoption  of  regulations  to  make  charges  for 
transportation  just  and  reasonable,  and  to  forbid 
undue  and  unreasonable  preferences  or  discrimin- 
ations. The  evils  which  it  was  intended  to  cor- 
rect have  been  judicially  described  as  ordinarily 
taking  "the  shape  of  inequality  of  charges  made, 
or  of  facilities  furnished,  which  are  usually 
directed  by  or  tolerated  for  the  promotion  of  the 
interests  of  the  corporation  itself,  or  for  the 
benefit  of  some  favored  persons  at  the  expense  of 
others,  or  of  some  particular  locality  or  com- 
munity, or  of  some  local  trade  or  commercial  con- 
nections, or  for  the  destruction  or  crippling  of 
some  rival  or  hostile  line."  The  act  does  not 
attempt,  however,  to  prohibit  all  discriminations 
and  preferences.  It  aims  only  at  those  which  are 
unjust  and  imreasonable.  It  does  not  ignore  the 
principles  that  one  can  sell  at  wholesale  cheaper 
than  at  retail,  nor  that  the  carrier  should  be 
allowed  to  make  a  specially  low  rate  to  secure 
business  which  would  otherwise  go  by  other 
competitive  routes. 

See  Interstate  Commerce  Commission  and 
authorities  there  cited.  Also,  Beale,  On  Bail- 
ments, chap.  xi.  (London.  1900)  ;  Interstate 
Commerce  Commission  vs.  Baltimore  and  Ohio 
Railroad.  U5  U.  S.  263  (1892)  ;  Texas  and  Pa- 
cific Raihray  vs.  Interstate  Commerce  Commis- 
sion, 162  U.  S.  197   (1896). 

DISCRIMINATION,  Sextible,  or  Differ- 
ential Sensitivity.  The  name  applied  to  an  in- 
tellectual fimction  of  extreme  importance — our  ca- 
pacity to  pronounce  upon  the  likeness  or  differ- 
ence of  sense-presentations.  The  phrase  "must  not 
be  taken  to  denote  a  faculty  of  comparison,  in  the 
sense  of  a  peculiar  conscious  process  existing 
alongside  of  the  various  contents.  It  merely  ex- 
presses, in  the  first  instance,  the  general  fact 
that  we  have  different  experiences  and  experi- 
ence them  differently;  in  otlier  words,  it  covers 
the  introspection  (q.v.)  of  different  contents  and 
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the  report  of  their  diflerence.  .  .  .  But  we 
also  use  it  to  indicate  our  experience  of  like 
contents,  and  our  report  of  their  likeness" 
(l\.ulpe).  The  difi'erential  sensitivity  would, 
then,  be  exercised  if  we  were  called  upon  to 
judge  of  the  likeness  or  difference  of  two  reds, 
or  of  the  a  of  two  violins.  In  such  cases,  we 
(a)  experience  the  colors  and  tones  in  the  same 
or  in  different  ways;  they  make  the  same  or  a 
different  impression  upon  our  mind;  while  we 
tlien  (b)  formulate  this  experience  in  words, 
saying  'like'  or  'different,'  as  introspection  dic- 
tates. The  former  process,  of  introspective  dis- 
crimination, is  termed  the  direct,  the  latter,  of 
rendering  the  experience  in  words,  the  indirect 
differential  sensitivity.  There  are,  then,  two 
problems  before  us.  We  must  ask,  first,  as  to  the 
conditions  under  which  we  are  able  to  discrimi- 
nate, and  the  limits  within  which  discrimina- 
tion is  valid ;  and,  second,  as  to  the  adequacy  of 
language  to  reflect  or  rejiroduce  the  results  of 
introspection. 

( 1 )  A  very  little  consideration  suffices  to  show 
that  an  accurate  comparison  of  sense-contents 
cannot  be  undertaken  in  any  and  every  case  of 
difference;  but  that  certain  favorable  conditions 
are  necessary  to  a  reliable  judgment.  Suppose, 
e.g.  that  we  have  two  reds  before  us — a  saturated 
red,  and  a  reddish  gray  of  the  same  brightness. 
(See  Saturation.)  It  is  impossible,  with  all 
imaginable  care  in  comparison,  to  assert  that 
the  saturated  red  is  three  or  four  or  any  definite 
number  of  times  as  red  as  the  less  saturated 
color.  The  one  impression  is  that  of  a  'good' 
red;  the  other  that  of  a  dull  or  gray  red;  more 
we  cannot  say.  Or  suppose  that  three  pressures 
are  given,  a  light,  a  moderate,  and  a  heavy.  It 
is  impossible  to  assert  with  any  confidence  that 
the  moderate  pressure  is  three  times  as  much 
heavier  than  the  light  as  the  heavy  is  than  the 
moderate;  we  can  say  that  the  former  difference 
is  'a  good  deal  greater'  than  the  latter,  but  that 
is  all.  Now  experiment  has  proved  that  the 
conditions  favorable  to  exact  discrimination  are 
realized  in  two,  and  only  in  two,  instances;  and 
it  is,  accordingly,  with  these  that  investigators 
of  the  differential  sensitivity  have  occupied  them- 
selves. The  first  instance  is  that  of  'difference 
determination,'  the  second  is  that  of  'difference 
comparison.'  In  the  former  procedure,  the  psy- 
chologist aims  to  determine  the  'just  noticeable 
difference'  between  two  like  contents;  in  the  lat- 
ter, he  seeks  to  effect  a  subjective  equality  of 
stimulus-differences.  An  illustration  of  differ- 
ence determination  appears  under  the  title  Au- 
dition (q.v. )  ;  it  is  found  that  two  tones  are 
discriminable,  in  the  middle  region  of  the  music- 
al scale,  if  their  pitch-numbers  differ  by  0.2 
of  a  vibration.  This  value,  0.2  is  the  just  notice- 
able difference  of  tonal  quality.  As  illustrations 
of  difference  comparison,  we  may  take  the  follow- 
ing: given  two  tones,  it  is  required  to  find  a 
tone  Avhich  lies,  for  sensation,  midway  between 
them ;  and,  given  a  black  and  a  Avhite,  it  is  re- 
quired to  find  a  gray  which  appears  to  be  equi- 
distant from  both.  Let  the  tones  have,  e.g.  the 
pitch-numbers  200  and  400 ;  then  the  middle 
tone  has  (approximately)  the  pitch-number  300  ; 
the  stimulus-difference  300-200  is  equal,  in  sen- 
sation, to  the  stimulus-difference  400-300.  In 
other  words,  we  have  the  required  middle  tone 
when  we  have  the  arifhmetirnl  mean  between  the 
two  tonal  stimuli.    With  brightnesses  the  ease  is 


different.  Let  the  unit  of  black  have  the  photo- 
metric value  1,  and  the  unit  of  white  the  photo- 
metric value  GO;  so  that  a  white  disk  (360°) 
stands  to  a  black  disk  as  360  X  60  to  360  X  1, 
or  as  21,600  to  360.  The  middle  gray  is  not  the 
arithmetical  mean,  a  disk  of  180°  white  and  180° 
black  (value  10,980).  This  mixture  appears 
much  too  light.  The  middle  point  is  found  rather 
with  a  disk  of  some  41°  of  white  and  319°  of 
black;  i.e.  with  a  stimulus  whose  photometric 
value  is  approximately  2788,  the  geometrical 
mean  between  the  limiting  black  and  white.  It 
is  clear,  tlien^  that  the  course  of  the  difi'erential 
sensitivity  is  not  the  same  for  tones  and  for 
brightnesses.  By  an  extension  of  experiment  to  the 
qualities  of  the  other  senses,  and  to  the  sensa- 
tion-attributes other  than  quality  (see  Sensa- 
tion ) ,  various  laws  of  the  differential  sensitivity 
have  been  established.  (For  an  example,  see 
Weber's  Law.)  A  valid  determination  of  these 
laws  is  possible  only  on  the  condition  tliat  the 
sources  of  experimental  error  are  strictly  con- 
trolled by  the  investigator.  Attention,  expecta- 
tion, and  practice  must  be  at  their  best;  habit- 
uation and  fatigue  must  be  avoided  (see  these 
terms).  The  'constant  errors'  of  time  and  space 
must  also  be  ruled  out;  as  many  experiments 
nuist  be  taken  in  the  time-order  ab  as  in  the 
order  ha,  and  as  many  with  stimulus  a  to  the 
right  as  with  the  same  stimulus  to  the  left;  and 
the  results  of  the  double  series  averaged. 

So  far  we  have  spoken  of  the  magnitude  of 
the  differential  sensitivity.  This  may  be  ex- 
pressed in  two  ways,  absolutely  and  relatively. 
If,  e.g.  I  can  just  distinguish  a  light  of  50-candle 
power  from  one  of  50.5-candle  power,  the  value 
.5  gives  a  measure  of  the  absolute,  and  the  value 
.5/50  or  1/100  a  measure  of  the  relative  differ- 
ential sensitivity.  But  we  can  also  measure  the 
delicacy  of  the  discriminative  function.  An  ob- 
server might,  in  one  test,  distinguish  between 
lights  of  50  and  50.2,  while  in  the  next  succeed- 
ing he  could  distinguish  only  between  50  and 
50.8.  Here  the  magnitude  of  the  differential 
sensitivity,  as  averaged  from  the  two  tests,  is 
.5 ;  but  the  observer  is  evidently  less  delicate 
of  discrimination  than  another  who  should  give 
the  values  50.4  and  50.6  in  successive  trials. 
Not  only  the  average,  but  the  fluctuation  of  that 
average,  must  therefore  be  considered  in  a  gen- 
eral measure  of  discrimination. 

(2)  We  turn  to  the  question  of  the  indirect 
differential  sensitivity.  And  we  must  note,  in  the 
first  place,  that  the  importance  of  language  as 
an  instrument  of  psychology  can  hardly  be  over- 
estimated. The  flexibility  and  ready  variation 
of  the  spoken  sentence  and  the  permanence  of 
the  written  record  are  very  great  advantages. 
Still,  language  is  discrete,  while  the  stream  of 
consciousness  is  continuous ;  so  that,  at  the  best, 
Ave  are  seeking,  so  to  say,  to  reproduce  a  fresco 
by  a  mosaic.  ^loreover,  the  relation  of  the  con- 
tents of  consciousness  to  the  words  that  describe 
them  is  not  constant ;  while  some  experiences 
call  up  habitual  and  familiar  phrases,  others 
baffle  us,  cause  us  to  pick  and  choose  our  terms, 
and  to  halt  for  the  right  expressions.  We  can- 
not, then,  take  it  for  granted  that  discrimination 
and  the  report  of  discrimination  always  run 
parallel,  that  the  'good  observer'  is  necessarily 
a  'good  reporter.'  The  experimental  psycholo- 
gist must  receive  a  special  training  in  the  use  of 
words;    he  must  be  taught  to  clothe  his   intro- 
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spection  in  language,  as  he  is  also  taught  to 
introspect;  and  the  intercomparison  of  results 
which  the  experimental  method  secures  must  ex- 
tend to  form  as  well  as  to  contents.  Consult: 
Fechner,  Elemente  dcr  Psychophysik  (Leijszig, 
1889)  ;  Wundt,  Grundziige  der  physiologischen 
Psychologic  (Leipzig,  1893)  ;  id..  Outlines  of 
Psychology,  trans,  by  Judd  (London,  1898)  ; 
Kuelpe,  Ouilines  of  Psychology   (London,  1895). 

DIS'CUS  (Lat.,  from  Gk.  S/ct/coc,  diskos,  disk) 
THROWING.  An  athletic  sport.  Originally, 
a  circular  piece  of  stone  (sometimes  metal) 
about  twelve  inches  in  diameter,  which  the  dis- 
cobolus ( Gk.  SLaKo[i67i,og  )  or  thrower  of  the  discus 
in  the  ancient  Greek  games  pitched  from  a  fixed 
mark  to  the  greatest  possible  distance;  the 
competition  of  rival  athletes  constituting  the 
game.  Discus-throwing  was  one  of  the  five  exer- 
cises of  the  pentathlon.  In  the  modern  game,  as 
played  in  America  and  England,  the  discus 
weighs  four  pounds  and  seven  ounces,  and  is 
thrown  from  a  box  nine  feet  square — the  throw 
being  measured  at  right  angles  from  the  front  of 
the  box.  When  the  throw  is  at  either  side,  it  is 
measured  from  a  line  projecting  from  the  front 
line.  No  part  of  the  person  of  the  competitor 
is  allowed  to  touch  the  outside  of  the  square, 
but  the  contestant  may  assume  any  position  in 
throwing. 

DISEASE,  diz-ez'.  Any  departure  from, 
failure  in,  or  perversion  of  normal  physiological 
action  in  the  material  constitution  or  functional 
integrity  of  the  living  organism  ( Foster's  Medi- 
cal Dictionary) .  Practically,  a  disease  is  a  par- 
ticular condition  of  ill  health  dependent  upon 
some  cause  other  than  normal  decay  from  age. 
Convenient,  though  not  strictly  scientific,  is  the 
division  of  diseases  into  functional  and  organic. 
A  disease  is  organic  if  a  certain  organ  is  affected 
by  it,  changes  occurring  in  the  tissues.  In  a 
functional  di-ease  the  organ  in  question  does  not 
properly  perform  its  functions,  but  is  itself  in- 
tact ;  properly,  the  disease  exists  elsewhere  than 
in  that  organ,  the  organ  being  disordered  as  a 
reflex  result  of  distant  changes.  Diseases  are 
termed  diathetic  w'hen  dependent  upon  a  pre- 
disposition or  diathesis  (q.v. )  ;  they  are  termed 
enthetic  Avhen  arising  from  external  causes  en- 
tirely. ]\Iany  diseases  arising  from  the  entrance 
and  growth  of  bacteria  from  witliout  are  called 
germ  diseases.  Autogenous  diseases  are  those 
caused  by  altered  activity  of  the  cells  of  the 
body.  This  altered  function  may  be  due  to  the 
action  of  bacteria,  which  are  naturally  found  in 
the  body,  as  in  the  digestive  tract.  The  retention 
of  faeces  in  the  intestine,  or  of  uric  acid  in  the 
blood,  or  of  peptones  and  albumoses  in  blood, 
cause  disease  from  the  generation  of  poisonous 
alkaloids  termed  leucomaines.  See  Bacteria; 
Disease  Germ,  Theory  of;  Medicine;  Distribu- 
tion OF  Diseases. 

Feigning  of  Disease.  This  is  much  practiced 
in  the  army  and  navy,  and  by  convicts  and  others 
anxious  to  escape  from  discipline,  or  procure  a 
discharge  from  compulsory  service.  It  is  also 
practiced  by  imfortunates  who  want  to  rest  in 
hospitals  during  the  winter,  or  by  impostors  who 
seek  to  gain  money  by  arousing  sympathy.  It 
is  technically  called  malingering.  The  detection 
of  feigned  disease,  of  course,  necessarily  belongs 
to  the  educated  physician,  and  is  impossible  Avith- 
out  a  thorough  knowledge  of  the  reality,  unless. 
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indeed,  the  imitation  be  very  coarse  and  badly 
studied.  The  diseases  most  commonly  simulated 
are  epilepsy,  catalepsy,  convulsions,  blindness, 
deafness,  paralysis,  insanity,  neuralgia,  rheu- 
matism, disease  of  the  heart,  and  generally  all 
disorders  which  may  exist  without  leading  to  any 
distinct  external  appearances.  Ulcers  of  the  legs, 
however,  have  often  been  made,  and  kej^t  open 
artificially  through  the  ajiplication  of  irritant 
substances,  and  vomiting  or  cougliing  uj)  of  blood 
is  very  easily  simulated.  The  detection  of  such 
imjiostures  is  easy  or  not  according  to  the  op- 
portunities and  knowledge  and  skill  of  the  de- 
ceiver, as  compared  with  those  brought  to  bear 
on  the  discovery  of  the  fraud.  Careful  testing 
is  always  necessary,  as  well  as  observation  of  the 
patient  when  he  is  unconscious  of  it.  The 
medico-legal  importance  of  this  subject  is  de- 
cided. Many  actions  are  brought  against  rail- 
road com23anies  to  recover  damages  for  alleged 
injuries  resulting  in  nervous  diseases.  It  rests 
with  the  neurologist  to  decide  if  such  diseases 
exist,  and  none  but  an  expert  can  determine  the 
truth.  The  questions  then  arise  whether  the 
nervous  disease  existed  before  the  injury,  or 
whether  it  was  aggravated  by  the  injury  so  as  to 
incapacitate  the  patient,  or  whether  it  has  ap- 
peared since  the  injury  and  is  due  to  a  subse- 
quent cause.  For  a  consideration  of  the  whole 
question  and  an  account  of  a  celebrated  family 
of  malingerers,  consult  Bailey,  Accident  and 
Injury    (New  York,   1898). 

DISEASE,  Germ  Theory  of.  The  theory 
that  several  enthetic  diseases  are  caused  by 
entrance  into  the  body  of  germs  of  a  vegetable 
nature,  Mhieli  during  their  growth  produce 
chemical  changes  and  give  rise  to  chemical  prod- 
ucts. These  chemical  pi'oducts,  like  other  poi- 
sons, alter  functions,  disturb  the  processes  of 
nutrition  and  repair,  and  cause  disease.  The 
germ  theory,  in  a  less  accurate  form,  was  pro- 
posed by  a  few  investigators  as  early  as  the 
seventeenth  century.  (See  Bacteria.)  Van 
Leeuwenhoek's  discovery  and  description  of  the 
micro-organisms  which  his  imperfect  optical  in- 
struments brought  into  view  interested  Lange 
and  Hauptmann,  who  theorized  at  once  on  the 
important  role  the  miscalled  'animalcules'  might 
]ilay  in  the  production  of  disease.  Among  the 
maladies  which  they  considered  to  be  probably  due 
to  contagium  animatum  were  epilepsj^  gout,  pleu- 
risy, typhus  fever,  measles,  smallpox,  and  puer- 
peral fever.  In  1701  Andry  and  Linno  (q.v.) 
announced  that  sj^philis  has  a  similar  origin. 
Lancisi,  in  1718,  made  a  parallel  claim  for 
malaria.  Following  these  most  valuable  deduc- 
tions and  theories  came  the  publication,  in  1762, 
of  the  results  of  the  investigations  and  deduc- 
tions of  Antonius  Plenciz,  a  Viennese  physician, 
who  declared  that  all  infectious  diseases  were 
caused  by  micro-organisms,  and  that  the  infective 
material  consisted  of  either  minute  living  ani- 
mals or  plants,  letting  a  flood  of  light  upon  the 
whole  subject  through  these  brilliant  discoveries 
of  the  truth.  He  stated  his  belief  that  differences 
in  the  length  of  the  period  of  incubation  of  dis- 
eases were  due  to  differences  in  the  time  of 
development  of  special  germs,  as  they  multiplied 
in  the  body.  He  suggested  the  conveyance  of  germs 
through  the  air.  He  made  original  investigations 
into  the  nature  of  the  processes  of  putrefaction 
and  fermentation,  and  stated  as  a  conclusion 
reached  by  his  deductions,  that  such  processes  re- 
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suit  from  the  presence,  growth,  and  multiplica- 
tion of  living  organisms.  Following  the  publica- 
tion and  discussion  of  these  statements  arose  the 
theory  of  spontaneous  generation  of  minute 
animal  and  vegetable  organisms,  advocated  by 
Xeedham,  in  1749,  after  loosely  conducted  ex- 
periments. Bonnet,  in  1762,  Lazarus  and  Spal- 
lanzani  in  17G9,  Schultze  in  1836,  Schwann  in 
1837,  Helmholtz  in  1843,  Schroeder  and  Von 
Dusch  in  1854,  Hoffmann  in  1860,  Chevreul  and 
Pasteur  in  1861,  all  contributed  results  of  ac- 
curate scientific  experiments  which  showed  the 
absolute  falsity  of  the  theory  of  spontaneous 
generation.  But,  incredible  as  it  may  now  seem, 
it  was  not  till  1876  that  the  combined  results, 
philosophical,  chemical,  and  biological,  of  Tyn- 
dall  and  Cohn  set  the  question  at  rest  and  estab- 
lished the  fact  that  "all  life  comes  from  life," 
to  use  the  words  of  Harvey's  law.  About  1873 
the  germ  theory  of  disease  was  authoritatively 
restated,  and  germ  causation  became  an  accepted 
principle. 

Germs  in  the  Body.  The  question  as  to  how 
germs  enter  the  body  and  the  means  of  defense 
against  them  which  the  body  possesses  is  one  of 
extreme  importance.  When  we  think  of  the  om- 
nipresence of  germs,  in  the  air  we  breathe,  in 
the  water  we  drink,  in  much  of  the  food  we  eat, 
in  the  soil  upon  which  we  walk,  in  fact  in  or 
upon  almost  everything  we  touch  or  with  which 
we  come  in  contact,  the  question  why  bacteria 
do  not  oftener  enter  the  body  tissues  would  seem 
to  be  more  rational  than  why  they  sometimes 
do  so  enter.  Fortunately  most  germs  are  harm- 
less; but  many  are  capable  of  producing  the 
most  severe  forms  of  disease.  There  are  con- 
stantly present  in  the  mouth,  nose,  and  upper  air- 
passages,  as  well  as  throughout  the  entire  gastro- 
intestinal canal,  micro-organisms  which,  under 
ordinary  conditions,  are  perfectly  harmless. 
Then,  too,  the  body  is  so  built  as  to  offer  very 
powerful  resistance  to  the  entrance  into  it  of 
most  germs.  First  in  importance  of  the  body 
defenses  against  germ  invasion  is  the  skin.  The 
unbroken  skin  offers  an  almost  impassable  bar- 
rier to  the  passage  of  most  forms  of  germs. 
Being  the  most  exposed,  it  is  also  the  strongest 
of  the  body  defenses  against  the  entrance  into  it 
of  micro-organisms.  Few,  if  any,  germs  have  the 
power  to  penetrate  it,  if  healthy  and  intact.  Any 
person  accustomed  to  dissecting,  operating,  or 
performing  autopsies  Avith  ungloved  hands,  not- 
ing with  what  impunity  highly  infectious  ma- 
terial may  be  handled  provided  there  is  no  broken 
surface,  and  how  serious  are  often  the  results 
of  an  overlooked  wound  or  a  chance  scratch, 
realizes  the  importance  of  the  skin  as  a  protec- 
tion against  germs.  There  are,  however,  certain 
normal  openings  in  the  skin.  These  are:  (a) 
those  of  the  digestive  tract — the  mouth  and 
anus,  conmaunicating  with  the  oesophagus,  stom- 
ach, intestines,  and  rectum;  (b)  those  of  the 
respiratory  tract,  the  mouth  and  nose — leading 
into  the  larynx,  trachea,  bronchi,  and  lungs;  (c) 
those  of  the  genito-urinary  tract,  the  urethra  and 
vagina — leading  to  the  bladder,  \ireter,  kidney, 
uterus,  and  Fallopian  tubes;  (d)  the  eye.  These 
openings  and  tracts  are  lined  by  mucous  mem- 
branes which  may  be  considered  as  forming  a 
second  line  of  defense  against  germ  invasion. 
Being  less  exposed  than  the  skin,  the  mucous 
membranes  are  also  less  resistant  than  the  skin 
to   the   entrance   of   germs.      Indeed,   to   certain 


species  of  germs  the  mucous  membranes  are 
especially  susceptible;  as  the  mucous  membrane 
of  the  intestine  to  the  bacillus  of  typhoid  fever, 
that  of  the  respiratory  tract  to  the  diphtheria 
bacillus  and  to  the  bacillus  of  pneumonia,  and 
that  of  the  genito-urinary  tract  to  the  gonococcus. 
To  a  great  many  of  the  most  dangerous  species 
of  germs,  however,  the  healthy  mucous  membrane, 
like  the  unbroken  skin,  presents  an  impassable 
line  of  defense.  Nor  is  the  body  helpless  against 
the  activities  of  germs  even  after  they  have 
entered  its  tissues.  While  the  lymphatic  system 
often  furnishes  the  channels  by  means  of  which 
germs  are  carried  from  one  part  of  the  body  to 
another,  the  lymphatic  glands  themselves  un- 
doubtedly act  as  filters  arresting  the  progress 
of  the  germs,  while  the  lymph-cells  probably  pos- 
sess certain  gei'm-destroying  powers.  Then,  too, 
the  white  corpuscles  of  the  blood  are  endowed 
Avith  properties  which  enable  them  to  take  up 
germs  and  destroy  them.  It  is  largely  for  this 
purpose,  in  all  probability,  that  the  white 
blood-corpuscles  leave  the  vessels  and  pass  out 
into  the  surrounding  tissues  in  iullammatory 
conditions.  Certain  other  cells  probably  possess 
this  same  power  of  destroying  germs.  Such  cells 
are  known  as  phagocytes,  and  the  process  of  germ 
destruction  by  them  is  called  phagocytosis.  There 
are  also  developed  in  the  body  during  the  prog- 
ress of  germ  infections  certain  substances  which 
appear  to  be  in  solution  in  the  fluids  of  the 
blood.  These  substances  are  known  as  antitoxins 
(q.v. ),  and  have  a  distinctly  inhibitory  effect 
on  the  further  development  of  the  germs. 

The  effects  upon  the  body  mechanism  of  the 
activities  of  disease-producing  germs  vary,  of 
course,  greatly  for  the  difl'erent  germs.  Certain 
general  modes  of  action  may,  however,  be  men- 
tioned. { 1 )  The  direct  ( usually  local )  effect  of 
the  presence  of  the  germs.  Thus,  in  diphtheria 
the  direct  local  effect  of  the  germ  in  the  throat 
is  death  of  parts  of  the  mucous  membrane  and 
the  formation  of  what  is  known  as  a  false  mem- 
brane. In  a  similar  manner  the  ulcers  in  the 
intestines  in  typhoid  fever  are  due  to  the  direct 
local  action  of  the  typhoid  bacillus.  Another 
local  effect  which  germs  may  sometimes  have 
consists  in  the  formation  of  infectious  emboli 
in  different  parts  of  the  body.  Thus,  for  in- 
stance, in  infectious  endocarditis  with  bacterial 
growth  in  the  heart  valves,  a  little  mass  of 
bacteria  may  become  detached,  and  carried 
through  the  circulation  until  it  reaches  a  vessel 
too  small  for  it  to  pass  through.  Here  it  stops, 
forming  an  infectious  embolus  and  thus  setting 
up  a  new  focus  of  infection.  (2)  The  produc- 
tion of  toxins  (q.v.).  These  are  poisons  pro- 
duced in  the  body  by  the  activities  of  bacteria. 
They  seem  to  be  largely  present  in  the  plasma  of 
the  blood  and  are  consequently  distributed 
throughout  the  body.  It  is  to  these  toxins  that 
the  systemic  symptoms  of  an  infectious  disease 
are  due,  e.g.  the  fever,  prostration,  delirium,  etc. 
These  toxins  differ  for  different  bacteria,  a  par- 
ticular toxin  probably  being  specific  for  each 
species  of  germs.  That  a  disease  may  be  ac- 
cepted as  positively  proved  to  be  of  germ  origin, 
it  must  fulfill  certain  veiy  rigid  conditions.  One 
single  species  of  germ  must  always  be  foimd 
present  in  the  diseases.  This  germ  must  not  be 
found  regularly  in  connection  with  any  other 
disease.  It  nmst  be  possible  to  cultivate  this 
germ  artificially,  and  to  separate  it  in  what  is 
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1.  GONNOCOCCUS     in 

Wood  I. 

2.  BACILLUS     KLEBS-LOEFFLER     OF    DIPHTHERIA    (Sul- 

phuric Acid  ;    Iron  Alum,  Haematoxylin  ;  Learning). 

3.  BACILLUS  TYPHOSUS  with    Flagella  (Van  Ermengen's 

stain). 


4.  BACILLUS  TUBERCULOSIS  in  Sputum   (Eosin,  Methylen 

blue). 

5.  STREPTOCOCCUS      PYOGENES     in     Chains     (Sulphuric 

Acid,    Iron   Alum,    Haematoxylin;    Leaming). 

6.  PNEUMOCOCCUS  in  Capsules  (Copper  Sulphate  Method 

of  Hiss). 
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known  as  a  pure  culture,  i.e.  a  growth  of  this 
germ  absolutely  free  from  any  otlier  living  sub- 
stance. It  must  be  possible  to  induce  the  same 
or  a  similar  disease  in  animals  by  injecting  them 
with  this  pure  culture.  Comparatively  few  dis- 
eases as  yet  fulfill  all  of  these  requirements. 
Among  the  most  important  of  the  diseases  which 
have  been  proved  to  be  of  germ  origin  may  be 
mentioned  anthrax,  actinomycosis,  Asiatic  chol- 
era, bubonic  plague,  acute  cerebrospinal  menin- 
gitis, diphtheria,  erysipelas,  glanders,  gonorrhoea, 
influenza,  leprosy,  malaria,  j^neumonia,  relapsing 
fever,  tetanus,  tuberculosis,  and  typhoid.  Of  the 
more  important  of  the  diseases  which  from  their 
behavior  are  believed  to  be  of  germ  origin,  but  in 
which  the  germs  have  not  as  yet  been  found,  are 
hydrophobia,  measles,  scarlet  fever,  smallpox, 
typhus,  and  whooping-cough. 

Bactekiological  Technique.  In  many  cases 
of  disease  a  determination  of  the  species  of 
bacteria  present  may  be  made  by  means  of  a 
bacterial  examination  of  jjathological  material 
during  life.  This  is  done  in  one  of  three  ways : 
first,  by  cover-glass  preparation ;  second,  by 
culture;  third,  by  animal  inoculation.  In  some 
cases  a  little  pathological  material  may  be  ob- 
tained on  a  sterilized  platinum  loop ;  in  others 
a  piece  of  absorbent  cotton  wound  about  a  stiff 
wire  and  forming  a  'swab'  is  used,  by  means  of 
which  pus  or  exudates  may  be  obtained  and 
transported  in  a  sterile  test-tube  into  which  the 
swab  is  thrust;  in  still  other  cases  fluid  ma- 
terial may  be  obtained  by  aspiration.  A  cover- 
glass  preparation  is  thus  made :  A  very  small 
amount  of  material  is  smeared  over  a  cover-glass 
in  such  a  way  as  to  leave  streaks  of  it  and 
not  a  continuous  layer.  After  being  dried  by 
being  held  in  the  fingers,  charged  side  uppermost, 
over  a  Bunsen  burner,  it  is  ])assed  rapidly  three 
times  directly  through  the  flame  of  the  burner 
by  means  of  a  forceps,  to  'fix'  it.  The  cover- 
glass  is  then  held  in  the  grasp  of  the  forceps, 
charged  side  up  and  level,  and  the  chosen  stain- 
ing fluid  is  dropped  on  it  from  a  dropping  bot- 
tle, till  it  is  completely  covered.  The  cover- 
glass  is  then  heated  over  the  flame  and  washed 
in  water,  and  any  other  necessary  processes  are 
concluded,  according  to  the  method  of  staining 
employed.  The  cover-glass  with  the  charged 
side  down,  and  wet  thoroughly  with  water,  is 
placed  on  a  microscopic  slide,  and  the  excess  of 
water  is  removed  by  means  of  filter  paper  in  the 
usual  way.  An  oil-immersion  lens  is  then  used, 
for  examination  of  the  specimen. 

Culture  mediums  differ  in  different  cases. 
Potato,  agar-agar,  litmus-milk,  glucose  agar-agar, 
and  glucose  gelatin  are  used ;  but  the  best 
culture  medium  for  general  purposes  is  co- 
agulated blood  serum.  At  the  slaughter-house 
blood  is  obtained  as  it  runs  from  the  vessels  of 
the  beeves,  preferably  that  which  flows  from  the 
carotid  artery,  as  it  clots  more  quickly.  The  jar 
in  which  it  is  received  is  left  in  a  cool  place  for 
twenty-four  hours.  After  a  few  hours  the  clot 
is  gently  loosened  from  the  sides  of  the  jar,  to 
facilitate  its  contraction,  and  after  this  the  jar 
is  not  agitated.  After  about  twenty-four  hours 
the  serum  is  removed  with  a  pipette.  Three 
parts  of  blood  serum  and  one  part  of  glucose 
bouillon  are  mixed  to  form  the  culture  medium, 
which  is  run  into  test  tubes  in  small  quantities. 
The  tubes  are  placed  in  a  tilted  position  in  the 
hot-air  sterilizer  and  when  withdrawn  the  serum 


is  found  to  be  coagulated  in  a  slanting  position. 
Material  obtained  on  a  'swab,'  e.g.  from  the 
tliroat  of  a  suspected  diphtheria  patient,  is  light- 
ly smeared  over  the  whole  exposed  surface  of 
the  blood  serum  in  a  culture-tube.  The  culture- 
tube  is  then  placed  in  an  incubator  or  thermo- 
stat, and  the  bacteria  are  allowed  to  grow  on  the 
nutrient  surface,  for  subsequent  examination 
with  the  mici'oscope. 

Animal  inoculations  are  made  as  follows:  A 
small  piece  of  suspected  material  may  be  in- 
serted under  the  skin  of  a  mouse  by  means  of  a 
platinum  wire,  or  a  little  fluid  may  be  injected 
under  the  skin  of  a  guinea-pig  or  rabbit.  After 
the  death  of  the  animal  an  autopsy  is  made,  and 
various  organs  and  tissues  are  examined  micro- 
scopically. 

8PECIAL  Examinations.  In  examining  spu- 
tum for  tubercle  bacilli,  a  cover-glass  prepara- 
tion is  made  from  a  dense  grayish-white  particle 
taken  from  the  morning  sputum.  The  tubercle 
bacillus  is  a  slender  rod  varying  from  1.5  micro- 
millimeters  to  4  micromillimeters  in  length,  and 
about  0.4  micromillimeter  in  breadth,  generally 
slightly  curved.  The  bacilli  occur  singly,  though, 
in  cultures  they  are  sometimes  found  in  chaina 
of  four  to  six  links.  Club-like  forms  and 
branches  have  been  seen  also.  It  must  be  dif- 
ferentiated from  the  smegma  bacillus,  Lust- 
garten's  bacillus  of  syphilis,  and  certain  others. 


SPUTUM  CONTAININa  TUBERCLE  BACILLUS  (X  1000). 

In  examining  for  the  bacillus  of  diphtheria,  a 
blood-serum  culture-tube  is  inoculated  by  means 
of  a  'swab'  with  exudate  from  the  tonsils  of  the 
patient,  and  is  placed  in  the  incubator  for  about 
fifteen  hours.  The  resulting  growth  is  examined 
by  means  of  a  stained  cover-glass  preparation. 
Mounted  on  a  slide,  the  specimen  is  examined 
with  a  high-power  lens.  The  bacilli  will  be 
found  to  be  of  varying  size,  from  1  to  fi  micro- 
millimeters  long  and  0.5  to  1  micromillimeter 
broad,  straight  or  slightly  curved,  with  rounded 
ends,  singly  or  in  pairs.  The  ends  may  be  en- 
larged. Irregular  forms  are  common.  Clusters 
or  bundles  and  rarely  branching  forms  are  found. 
For  the  detection  of  the  plnsmodium  of  malaria, 
a  fresh  specimen  of  blood  is  taken  from  the  lobule 
of  the  ear,  and  received  on  a  cover-glass.  This 
is  inverted  on  a  slide  so  as  to  spread  the  speci- 
men evenly,  and  all  superfluous  blood  is  removed. 
Fixation  may  be  secured  by  heating,  or  by  im- 
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mersing  in  a  mixture  of  absolute  alcohol  and 
etiier.  The  preparation  is  stained  to  secure  con- 
trast between  the  parasite  and  the  blood-disks. 
Under  the  microscope,  the  plasmodic  appear  about 
the  size  of  red  blood-corpuscles,  discoid,  star- 
shaped,  in  odd  forms  with  prolongations,  flagel- 
Ise   and   branches,   nucleated,   granular,    etc.      If 
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not  fixed,  the  parasites  show  rapid  amoeboid 
movements  in  a  fresh  preparation.  Other  micro- 
organisms are  described  under  the  titles  of  the 
diseases  they  cause.  Consult:  Friedliinder,  Mi- 
kroskopische  Technik  (Berlin,  1900)  ;  Thoma, 
l.ehrbuch  dcr  paiholngisdwn  Anatomie,  trans,  by 
Bruce  (London,  18fl6)  ;  Giinther,  Bakteriologie 
(Leipzig,  1898)  ;  Abbott,  Principles  of  Bacteriol- 
ogy (Philadelphia,  1898)  ;  Mallory  and  Wright, 
Pathological  Technique  (Philadephia,  1898)  ; 
Jjehmann  and  Neumann.  Bukteriologischc  Diag- 
nostik  (Munich,  189G)  :  Steinberg,  Bacteriology 
(New  York,  1901);  Park,  Bacteriology  (New 
York  and  Philadelphia,  1900)  ;  Bowhill,  Bacteri- 
ology (Edinburgh,  1899)  ;  Fliigge,  Die  J\iikro- 
organismen  (Leipzig,  1896).  See  Bacteria; 
Microscopy;  Malaria. 

DISEASES  OF  ANIMALS.  In  the  gen- 
eral discussion  of  the  diseases  which  affect 
nnimals,  various  systems  of  classification  have 
been  adopted  by  diflferent  writers.  The  scheme 
here  presented  is  that  most  commonly  adopted. 
Animal  diseases  may  be  grouped  under  the  fol- 
lowing five  heads :  ( 1 )  infectious ;  ( 2 )  poisoning ; 
(3)  constitutional;  (4)  organic;  and  (5)  dis- 
eases caused  by  animal  parasites.  Infectious 
diseases  are  due  to  the  action  of  minute  organ- 
isms (bacteria)  in  the  blood  or  vital  organs  and 
tissues.  Such  diseases  may  be  communicated 
from  one  animal  to  another  by  means  of  in- 
fected blood,  by  tissues,  or  by  animal  secretions 
containing  the  disease-producing  organism. 

The  most  important  infectious  diseases  of 
animals  are  abortion,  actinomycosis,  contagious 
agalactia,  anthrax,  asthenia,  blackleg,  braxy, 
cattle-plague,  corebro-spinal  meningitis,  dog  dis- 
temper, foot-and-mouth  disease,  fowl  cholera, 
glanders,  influenza,  contagious  pleuronneumonia, 
rabies,  roup,  swine-plague,  tetanus,  Texas  fever, 
and  tuberculosis.  Ench  of  these  is  discussed  in 
a  separate  article.  These  diseases  arc  due  to  the 
action  of  bacteria,  with  the  exception  of  Texas 
fever,  which  is  caused  by  an  animal  blood  para- 


site,  and   rabies,   of   which   the  causative  agent 
has  not  been  determined. 

Under  diseases  of  poisoning  are  included  cases 
of  poisoning  of  an  acute  or  chronic  nature  by 
mineral,  plant,  or  animal  poisons.  Tlie  more 
common  mineral  ^joisons  to  which  animals  may 
gain  access  are  compounds  of  arsenic,  lead,  cop- 
per, zinc,  phosphorus  and  mercury,  mineral  acids, 
and  caustic  alkaline  substances.  Among  plant 
poisons  mention  may  be  made  of  strychnine, 
opium,  aconite,  and  various  wild  plants,  such  as 
water-liemlock,  larkspur,  loco,  veratrum,  death- 
camass,  and  lupine.  The  eating  of  large  quan- 
tities of  ergot  produces  the  symptoms  of  ergo- 
tism (q.v. ).  Smuts  and  molds  sometimes  cause 
digestive  disturbances  of  a  more  or  less  serious 
nature.  Animal  poisons  include  snake-poison, 
bee-stings,  and  the  sting  of  certain  other  insects, 
such  as  the  tsetse-fly,  buffalo  gnat,  etc. 

Diseases  caused  bj^  animal  parasites  include 
those  which  are  produced  by  parasitic  worms, 
insects,  mites,  etc.  Every  species  of  domestic 
animals  is  infested  to  some  extent  with  parasitic 
round  or  flat  worms.  The  lung  and  stomach 
worms  (q.v.)  of  sheep  are  periodically  the 
cause  of  great  losses  to  the  sheep  industry.  The 
fluke-worm,  which  causes  liver-rot  (q.v.)  of 
sheep  and  other  animals,  is  of  great  economic 
importance.  The  nodular  disease  of  fowls  is  due 
to  the  pi'esence  of  tapeworms  in  the  walls  of 
the  intestines.  Trichinosis  of  hogs  is  due  to  in- 
festation by  the  round  worm,  trichina.  Beef 
and  pork  measles  are  conditions  produced  by  the 
presence  of  tapeworms  in  an  immature  condi- 
tion in  the  meat.  The  kidney-worm,  wliich 
usually  lies  imbedded  in  the  fat  tissue  of  hogs, 
occasionally  penetrates  the  kidney  and  causes 
death.  Besides  the  examples  already  given  there 
is  a  considerable  variety  of  round  and  flat 
worms  which  infest  the  intestines  of  domestic 
animals  without  causing  any  marked  disturbance 
except  when  present  in  unusually  large  numbers. 

Nearly  all  domestic  animals  are  subject  to 
mange  or  scab.  This  disease  is  due  to  the  attacks 
of  various  species  of  mites.  One  species  with 
several  varieties  causes  one  form  of  scab  on  sheep, 
cattle,  horses,  and  goats.  A  few  species  of  flies 
live,  during  a  portion  of  their  life  cycle,  as 
parasites  on  or  in  animals.  Chief  among  these 
are  the  horse  bot-fly,  sheep  bot-fly,  or  warble- 
fly,  and  horn-fly.  The  last  three  occasionally 
cause  serious  disease.  Various  species  of  ticks 
and  fleas  are  well-known  pests  on  domestic  ani- 
mals. 

Under  the  head  of  constitutional  diseases  refer- 
ence is  ordinarily  made  to  such  pathological 
conditions  as  anaemia,  scurvy,  and  diabetes,  which 
occasionally  prevail  in  animals  as  well  as  in 
man. 

The  term  'organic  diseases'  includes  diseases 
of  the  skin,  digestive  organs,  respiratory  organs, 
circulatory  organs,  nervous  system,  and  urino- 
genital  organs.  Some  of  the  numerous  diseases 
which  fall  in  this  category  are  infectious. 

It  will  be  imderstood  that  the  system  of  classi- 
fication here  proposed  cannot  be  followed  too 
strictly,  and  that  the  different  categories  are 
not  mutually  exclusive.  The  various  forms  of 
scab  and  itch  may  readily  be  trnnsmitted  from 
one  animal  to  another  by  contact,  and  are, 
therefore,  contagious.  The  terms  infection  and 
contagion,  however,  usuallv  have  reference  to 
diseases  which  are  due  to  the  action  of  bacteria. 
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Of  the  chief  infectious  diseases  of  animals,  ac- 
tinomycosis, anthrax,  ghmders,  foot-and-mouth 
disease,  rabies,  tetanus,  and  tuberculosis  may 
be  transmitted  to  man. 

DISEASES  OF  PLANTS.  In  addition  to 
being  of  great  scientific  interest,  diseases  of 
plants  are  of  immense  economic  importance. 
Losses  running  into  millions  of  dollars  have  been 
caused  in  different  countries  by  certain  plant 
diseases.  In  Australia  the  wheat-rust  often 
greatly  depreciates  the  wheat  crop ;  phj-lloxera 
has  ravaged  the  vineyards  of  France;  potato-rot 
is  held  partly  responsible  for  some  of  the  famines 
in  Ireland;  mildew  and  black  rot  are  serious 
enemies  to  grape  culture  in  America,  and  in 
parts  of  California  grape-growing  has  been  aban- 
doned on  account  of  disease.  \Yhile  the  oc- 
currence, though  not  the  causes  of  many 
plant  diseases  has  long  been  kno^vn,  their 
definite  study  (phytopathology')  has  been  devel- 
oped since  about  1885.  Since  that  date  our 
knowledge  of  tlie  causes  of  diseases  and  of  the 
means  of  preventing  them  has  been  growing  with 
remarkable  rapidity,  and  no  country  has  added 
more  to  this  information  than  the  United  States, 
through  the  plant  pathologists  of  the  Depart- 
ment of  Agriculture  and  of  the  several  agri- 
cultural experiment  stations. 

For  ordinary  purposes,  plant  diseases  may  be 
classified,  according  to  their  causes,  into  four 
categories — namely :  ( 1 )  Those  caused  by  fungi ; 
( 2 )  those  caused  by  bacteria  ;  ( 3 )  those  due  to 
nematodes  and  insects ;  and  ( 4 )  those  due  to 
physiological  causes. 

Taking  these  in  the  order  of  enumeration,  the 
diseases  due  to  fungi  are  given  first  rank,  and 
they  are  perhaps  tlie  most  widely  spread  and 
destructive  of  all.  There  is  hardly  a  crop  or  a 
species  of  plant  that  is  not  liable  to  attacks  of 
fungi  through  either  its  roots,  stem,  leaves,  or 
fruit.  The  spores  of  fungi  are  exceedingly  mi- 
nute, and  through  them  disease  is  spread.  They 
are  carried  everywhere  by  the  wind,  by  insects, 
and  other  agencies.  Finding  lodgment  upon  a 
plant,  if  the  conditions  are  favorable,  it  is  at- 
tacked. Plants  not  in  perfect  physical  and 
physiological  condition  offer  an  easy  entrance 
to  the  germ  tube  sprouted  from  the  spore,  and 
the  thread-like  mycelium  spreads  the  disease 
througii  the  host  plant,  as  it  is  called,  the 
fvmgus  being  referred  to  as  a  parasite.  All 
plants  are  not  subject  to  the  attack  of  the  same 
fungi,  since  certain  conditions  render  a  given 
plant  immune  to  some  and  susceptible  to  others ; 
nor  are  all  fungi  parasitic,  since  some  live  use- 
fully as  saprophytes  upon  dead  and  decaying 
vegetation.  Some  fungi  gain  entrance  to  plants 
by  sending  their  germ  tubes  through  the  minute 
breathing  pores  of  the  leaves ;  others  dissolve  their 
Avay  through  the  cuticle  by  means  of  ferments 
which  they  secrete.  Still  others  known  as  wound 
fungi  can  gain  entrance  only  through  some 
woimd  on  the  host  plant,  entrance  having  to  be 
prepared  for  them.  Once  the  host  is  attacked 
and  the  conditions  of  temperature  and  moisture 
favorable,  the  disease  progresses  with  great  rapid- 
ity, from  individual  to  individual,  and  becomes  a 
veritable  epidemic.  The  host  plant  is  injured  in 
a  number  of  ways,  such  as  being  ro1)bed  of  its 
nourishment,  having  its  water-supply  shut  off, 
etc.  Some  parasites  stimulate  the  host  to  im- 
usuai    growth,    as    may    be    seen    in    the    galls. 


knots,  and  swellings,  some  of  which  are  of  gro- 
tesque shapes ;  still  others  produce  stunted 
growth  or  destroy  the  host  plant  entirely.  Many 
fungi  whic'i  cause  plant  diseases  are  interest- 
ing on  account  of  the  fact  that  thej-  exist 
in  two  forms,  each  of  which  lives  upon  a 
different  plant.  Tlie  phases  \vhich  belong  to 
one  cannot  be  made  to  grow  upon  the  other, 
but  the  phases  of  each  host  readily  inocu- 
late the  other.  This  is  true  of  the  fungus 
causing  apple-rust,  the  alternate  form  of  which 
is  found  in  the  so-called  apples  of  the  red  cedar 
or  juniper.  Different  stages  of  one  of  the  wheat- 
rusts  (Puccinia  graminis)  are  found  upon  wheat 
and  upon  the  barberry-leaves.  A  disease  of  pine 
occurs  in  another  form  upon  currant-leaves,  and 
many  other  similar  examples  are  well  known. 
Familiar  examples  of  diseases  caused  by  fungi 
are  the  rusts  and  smuts  of  grains,  potato-rot, 
grape-rot,  clubroot,  crown-gall,  plum-knot,  an- 
thracnose  of  many  plants,  leaf-spots,  wilt  dis- 
eases, mildews,  scab,  etc.,  all  more  fully  described 
imder  the  names  of  their  respective  hosts. 

The  second  class  of  plant  diseases  to  be  con- 
sidered are  those  due  to  bacteria,  over  some  of 
wliich  there  has  been  considerable  controversy. 
Some  writers  deny  their  bacterial  origin.  But 
the  investigations  of  Dr.  E.  F.  Smith  and 
others  seem  to  prove  that  in  a  number  of  well- 
knoAATi  instances  bacteria  are  the  immediate  cause 
of  disease.  These  investigators,  by  carefully 
conducted  experiments,  have  succeeded  in  pro- 
ducing the  diseases  in  question  by  inoculation 
experiments  with  the  bacteria.  Diseases  of  fun- 
gous origin  for  the  most  part  attack  certain  defi- 
nite portions  of  plants,  as  the  leaves,  fruits,  etc., 
destroying  them  and  indirectly  affecting  the  rest 
of  the  plant ;  but  the  bacterial  diseases,  especially 
upon  soft,  herbaceous  plants,  attack  any  part  of 
the  plant  and  cause  its  sudden  collapse  without 
much  delay.  Prominent  among  the  diseases  at- 
tributed to  bacteria  may  be  mentioned  the  fire- 
blight  of  apples  and  pears,  black  rot  of  cabbage, 
a  wilt  disease  of  cucumbers  and  melons,  a  brown 
rot  of  potatoes,  egg-plant,  and  tomatoes,  a  disease 
of  sweet  corn,  a  hyacinth  disease,  and  a  disease 
of  celery.  Most  of  these  are  fully  characterized 
under  their  special  names. 

Among  the  diseases  of  the  third  class  may  be 
mentioned  the  phj'lloxera,  which  attacks  the 
roots  of  the  grape,  devastating  the  vineyards  of 
France,  Italy,  Germany,  and  Europe  generally, 
wherever  varieties  of  grapes  which  belong  to  Vitis 
vinifera  are  grown  ;  nematodes  or  eelworms,  which 
attack  the  roots  of  many  plants  in  parts  of  the 
United  States,  Europe,  and  elsewhere,  causing 
galls  to  be  formed  to  the  great  detriment  of  the 
plant :  and  thrips  and  aphides,  whose  punctures 
cause  a.  disease  of  carnations  and  doubtless  many 
other  plants. 

The  diseases  of  the  last  class  are  due  to  some 
interference  with  the  proper  exercise  of  the  func- 
tions of  the  plant — by  improper  nutrition,  too 
much  or  too  little  water,  light,  heat,  etc.  These 
functional  diesases  manifest  themselves  in  a 
mannar  similar  to  the  bacterial  diseases,  the 
whole  plant  being  affected.  For  these  diseases 
the  corrective  means  suggest  themselves,  the 
only  difficulty  being  the  discovery  of  the  causes. 

The  invest in^at ions  of  the  past  few  years  have 
led  to  the  discovery  not  only  of  the  causes  of 
many  plant  diseases,  but  also  of  the  means  where- 
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by  they  may  be  prevented.  Cures  for  such  dis- 
eases are  not  known  when  the  plant  is  once  badly 
affected,  so  attention  is  given  to  their  prevention. 
Sanitary  conditions  are  necessary  to  keep  plants 
in  a  healthy  state.  In  order  to  prevent  the  spread 
of  plant  diseases,  all  afl'ected  plants  and  parts 
should  be  collected  and  burned.  All  weeds  and 
wayside  plants  likely  to  harbor  the  disease  should 
be  destroyed.  Many  diseases  are  spread  by  in- 
sects, and,  as  far  as  possible,  these  should  be 
combated.  Many  diseases  may  be  prevented  by 
the  thorough  and  repeated  spraying  of  the  plants 
with  a  fungicide  (q.v.).  The  theory  upon  which 
these  act  is  that  the  copper  or  other  substances 
used  are  detrimental  to  the  germination  of  the 
fungus-spores  by  which  the  diseases  are  .sj^i'^^d. 
Experience  has  shown  that  much  of  the  loss  due 
to  some  of  our  most  common  and  destructive 
plant  diseases  might  have  been  absolutely  pre- 
vented by  the  timely  and  thorough  use  of  fungi- 
cides, and  that  at  a  cost  very  small  indeed  com- 
pared to  the  loss  sustained. 

BiELioGRAniY.  Sorauer,  Handbuch  der  Pflan- 
zenkrankheiten  (Berlin,  1896)  ;  Frank,  Die 
Krankheiten  der  Pflaiizcn  (Breslau,  1895-96)  ;  Tu- 
beuf  and  Smith,  TJie  Diseases  of  Plants  Induced 
by  Cryptogamic  Fungi  (London,  1897)  ;  Scrib- 
ner,  Funqus  Diseases  of  the  Grape  and  Other 
Plants  (Little  Silver,  N.  J.,  1890)  ;  Lodeman, 
The  Spraying  of  Plants  (New  York,  1896)  ;  Mas- 
see,  A  Textbook  of  Plant  Diseases  (London, 
1899)  ;  Hartig  and  Somerville,  Diseases  of  Trees 
(London,  1894)  ;  Prillieux,  Maladies  des  plantes 
agricoles  (2  vols.,  Paris,  1895-97)  ;  publica- 
tions of  the  United  States  Department  of 
Agriculture,  Division  of  Vegetable  Pathology; 
also  many  of  the  reports  and  bulletins  of 
agricultural  experiment  stations.  For  articles 
particularly  relating  to  bacterial  diseases,  con- 
sult: E.  F.  Smith,  in  American  Naturalist 
(Philadelphia,  1898-99)  ;  Centralblatt  fiir  Bak- 
teriologie  und  Parasitenkunde,  Zweite  Abtheilung 
(Jena.  1898,  et  seq.).  See  Fungicide;  Fungi, 
Economic. 

DISEASES  OF  WHEAT.  See  Wheat,  Dis- 
eases OF. 

DISENTIS,  de''sen-tes.  A  village  in  Switzer- 
land, Canton  Orisons,  situated  on  the  Hither 
Rhine,  31 14  miles  southwest  of  Reichenau,  and 
3600  feet  above  sea-levek  (Map:  Switzerland, 
C  2).  It  is  the  site  of  a  large  Benedictine  mon- 
astery, founded  in  614  by  the  Scottish  monk 
Sigisbert,  a  disciple  of  Saint  Columba.  Popula- 
tion, in  1900,  1400. 

DISHONOR  (ML.  dishonor,  from  Lat.  dis-, 
apart  +  honor,  honor)  of  Negotiabi-e  Paper. 
The  refusal  or  failure  of  the  drawee  of  a  bill  to 
accept,  or  of  the  acceptor  of  a  bill  or  the  maker 
of  a  promissory  note  to  pay,  it  at  the  proper 
time.  If  the  drawee  of  a  bill  of  exchange  refuses 
to  accept  it  when  duly  presented,  the  holder 
should  give  notice  at  once  to  the  drawer  and  in- 
dorsers,  or  he  will  relieve  them  from  liability 
on  the  paper,  as  a  rule.  Ordinarily,  the  drawer 
of  a  bill  of  exchange  or  a  check  has  funds  in  the 
drawee's  hands,  upon  which  the  bill  or  check 
is  drawn,  and  if  the  drawee  refuses  to  honor  the 
bill  or  check,  the  drawer  ought  to  have  notice, 
so  that  he  may  withdraw  his  funds.  If  a  banker 
dishonors  a  customer's  check  by  refusing  to  pay 
it  when  the  customer's  account  is  good  for  it,  he 
makes  himself  liable  in  damages  to  the  customer, 


for  such  an  act  tends  to  harm  the  latter's  credit. 
See  Negotiable  PArER,  and  consult  the  authori- 
ties there  referred  to ;  see  also  Bill  of  Ex- 
change; Check;  Promissory  Note;  Protest. 

DISINFECTANTS  (from  dis-,  without  + 
Engl,  infect,  from  OF.,  Fr.  infecter,  from  Lat. 
inficere,  to  infect,  from  in,  in  +  facere,  to  make). 
A  class  of  substances  which  have  the  power  of 
destroying  the  causes  of  infectious  and  conta- 
gious diseases.  In  a  lai'ge  proportion  of  these 
diseases  the  causes  have  been  found  to  be  micro- 
organisms of  a  vegetable  nature,  called  bacteria 
(q.v.).  In  the  rest  of  these  diseases,  such  micro- 
organisms are  supposed  to  exist,  but  have  not 
yet  been  identified.  Disinfectants  are  used  to 
destroy  these  germs  or  to  stop  infection.  The 
term  deodorants  is  applied  to  substances  that 
dissipate  or  destroy  foul  smells,  but  do  not  neces- 
sarily destroy  germs ;  and  the  term  antiseptics  is 
applied  to  substances  that  prevent  the  growth 
especially  of  those  bacteria  which  cause  fermen- 
tation or  putrefaction  of  dead  tissue,  or  sup- 
puration in  the  living  body. 

All  clothing  and  bedding,  curtains,  carpets, 
etc.,  which  ought  to  be  disinfected  should  be  kept 
moist  until  completely  sterilized,  for  the  bac- 
teria and  their  spores  are  easily  scattered  in  the 
dust  arising  from  handling  dry  articles.  The 
mucus  coughed  up  by  tubercular  patients  read- 
ily pulverizes  and  mixes  with  the  dust  when 
dry,  thus  endangering  any  one  who  may  inhale 
the  dust-laden  air  of  an  infected  room.  All  dust 
which  has  settled  in  cracks,  on  woodwork  or 
furniture  of  an  infected  room,  should  be  removed 
by  wiping  it  up  with  cloths  wet  with  a  solution 
of  bichloride  of  mercury  and  water,  1  to  1000; 
or  a  3  per  cent,  solution  of  carbolic  acid  in  water ; 
and  the  cloths  should  be  burned  afterwards.  The 
same  solution  may  be  used  in  washing  all  walls 
and  Avoodwork.  Boards  of  health  advise  that 
apartments,  after  being  thus  treated,  should  be 
fumigated  with  sulphurous  acid,  that  all  cracks 
may  be  thoroughly  permeated  by  a  disinfectant. 
For  each  1000  cubic  feet  of  space,  4  pounds  of 
sulphur  is  placed  in  an  iron  pan,  which  is 
placed  upon  a  brick,  which,  in  turn,  stands  in 
a  tub  of  water.  Vessels  of  boiling  water  are 
placed  about  the  room.  The  sulphur  is  then  light- 
ed and  the  room  closed  air-tight.  This  method 
is  useful  in  cases  of  smallpox,  scarlet  fever,  and 
measles,  but  it  does  not  kill  the  germs  of  diph- 
theria, anthrax,  or  tuberculosis.  Formaldehyde 
gas  has  been  employed  increasingly  as  a  disin- 
fectant since  1893,  as  generated  by  special  ap- 
paratus from  formalin  pastilles.  Two  grams 
of  formalin  for  every  35  cubic  feet  of  room  space 
has  destroyed  anthrax,  tubercle,  diphtheria  and 
typhoid  bacilli,  streptococcus,  and  other  bacteria 
in  a  few  hours.  Formaldehyde  does  not  injure 
clothing,  fur,  paper,  leather,  photographs,  or  rub- 
ber or  metal  goods.  Dr.  W.  H.  Park,  of  New 
York  City,  indorses  the  favorable  reports  on  dis- 
infection of  dwellings,  carpets,  bedding,  clothing, 
upholstery  with  formaldehyde,  and  advocates 
this  agent  for  disinfection  of  ambulances  and 
other  conveyances  which  can  be  tightly  closed, 
the  gas  to  be  used  in  the  proportion  of  10  per 
cent,  by  volume,  the  time  of  the  exposure  to  be 
not  less  than  one  hour. 

Surgeons'  instruments  are  disinfected  (or, 
rather,  sterilized)  by  boiling  them  in  water  con- 
taining 2  per  cent,  of  bicarbonate  of  soda,  or  by 
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exposing  them  to  formaldehyde  gas.  The  latter 
does  not  dull  keen  edges.  Surgeons'  hands  and 
arms  are  sterilized  by  washing  with  soap  and 
nail-brush,  and  then  with  a  solution  of  perman- 
ganate of  potash  or  of  bicliloride  of  mercury. 
The  freces  of  typhoid  and  cholera  patients,  and 
the  sputa  of  patients  suffering  with  tubercu- 
losis, influenza,  pneumonia,  etc.,  should  be  dis- 
infected with  a  5  per  cent,  solution  of  fresh 
chloride  of  lime  or  a  5  per  cent,  solution  of  crude 
carbolic  acid.  Either  of  these  disinfectants  is 
useful  in  disinfecting  privy  vaults  or  accumula- 
tions of  sewage.  Peroxide  of  hydrogen  is  used 
in  disinfecting  suppurating  wounds  in  some  cases. 
Chloride  of  zinc  and  chlorine  gas,  as  well  as  cer- 
tain patented  derivations  of  the  refuse  resulting 
after  distilling  kerosene  from  crude  petroleum, 
are  used  in  special  cases  for  disinfection. 

Heat  and  Cold.  It  must,  however,  be  remem- 
bered that  the  best  disinfectant  of  all  is  heat. 
Articles  of  clothing  that  can  be  washed  are  easily 
disinfected  by  the  use  of  boiling  water.  Other 
articles  may  be  subjected  to  baking,  or  to  ster- 
ilizing by  the  use  of  steam  under  pressure.  Dry 
heat  penetrates  very  slowly.  Ovens  for  disin- 
fection, called  sterilizers,  are  arranged  in  hospi- 
tals, into  which  steam  at  a  temperature  of  about 
225°  F.  is  admitted  under  pressure  for  the  treat- 
ment of  clothing  and  bed-coverings.  Similar 
cylinders  are  constructed  for  the  use  of  health 
departments  in  large  cities.  Cold  kills  the  bac- 
teria of  yellow  fever,  but  not  those  of  anthrax, 
smallpox,  or  typhoid  fever.  See  Bacteria  ;  Con- 
tagion ;  Infection  ;  Disease,  Germ  Theory  of. 

DISK  (Lat.  discus,  Gk.  dlaKoc,  diskos,  disk). 
A  word  of  various  application  among  plants. 
.\mong  Comi)ositBe  (sunflowers,  asters,  etc.)  it 
refers  to  the  central  part  of  the  head  in  which 
the  showy  corollas  do  not  occur  as  at  the  margin. 
In  other  groups  it  refers  to  a  ring-like  structure 
<leveloped  within  the  flower,  from  which  certain 
of  the  floral  parts  often  arise;  or  to  a  disk-like 
structure  upon  the  top  of  the  ovary  in  certain 
epigynous  flowers.     See  Flower. 

DISLERE,  de'slar',  Paul  (1840—).  A 
Frencli  engineer  and  administrator,  born  at 
Douai.  He  studied  at  the  Ecole  Polytechnique, 
and  in  1801  entered  the  naval  engineers.  In  1888 
he  became  an  engineer  of  the  first  class.  From 
1868  to  1871  he  was  in  charge  of  the  arsenal 
at  Saigon,  French  Indo-China;  in  1881  was  ap- 
pointed a  Councilor  of  State;  and  in  1882  re- 
ceived the  post  of  colonial  director  in  the  Minis- 
try of  Marine.  Pie  was  transferred  in  1891  to 
the  directorship  of  foreign  commerce.  His 
Traite  de  legislation  coloniale  (1886)  is  regard- 
ed as  authoritative.  His  works  further  include: 
Tja  guerre  d'escndre  et  la  guerre  des  cotes  ( 1876)  ; 
Etudes  de  statistique ;  Les  budgets  militaires  de 
la  France  et  de  VAngleterre  (1878)  ;  and  Le 
service  militaire  aux  colonies    (1889). 

DISLOCATION  (Fr.  dislocation,  from  ML. 
disclocnre,  to  dislocate,  from  Lat.  dis-,  apart  -+- 
locare,  to  place,  from  locus,  place).  A  displace- 
ment of  one  bone  from  another  with  which  it 
forms  a  joint  ('put  out  of  joint'  being  the  popu- 
lar expression).  Dislocations  are  generally  the 
result  of  accident,  but  may  also  be  the  result  of 
disease,  or  may  be  congenital.  The  displacement 
may  be  partial  or  complete,  and  surgeons  classify 
their  cases  into  simple  dislocations  when  the 
skin  remains  unbroken,  and  compound  when  there 


is  a  wound  by  which  the  external  air  may  com- 
municate with  the  joint.  Occasionally,  in  addi- 
tion to  the  dislocation,  thei"e  are  fractures  of 
the  bones,  or  lacerations  of  important  blood-ves- 
sels in  the  neighborhood ;  the  dislocation  is  then 
said  to  be  'complicated.'  Dislocation  is  a  rare 
accident  in  infancy  and  in  old  age;  because  in 
the  former  the.  joint-ends  of  the  bones  are  very 
flexible  and  yield  to  violence,  while  the  aged 
skeleton  is  so  rigid  that  the  brittle  bones  frac- 
ture under  force  that  would  drive  younger  and 
llrmer  ones  out  of  their  sockets.  Dislocations 
are  most  frequent  between  the  ages  of  thirty  and 
sixty.  Persons  with  weak  muscles,  and  lax,  long 
ligaments,  or  those  in  whom  the  latter  have  been 
softened  by  inflammation  of  the  joint,  are  pre- 
disposed to  dislocation.  The  joints  most  fre- 
quently displaced  are  the  shoulder  and  the  elbow. 

General  Symptoms.  After  a  blow,  fall,  or 
violent  muscular  exertion,  a  limb  is  found  to  be 
immovable  at  the  injured  joint;  there  is  great 
pain,  and  the  shape  of  the  part  is  changed;  but 
soon  swelling  ensues,  and  every  distinctive  mark 
about  it  is  obscured.  If  left  alone,  or  merely 
treated  as  an  inflamed  joint,  the  swelling  gradu- 
ally subsides,  but  the  immobility  continues,  the 
limb  is  crippled  for  months  or  years,  when  at 
last  Nature  may  form  a  new  socket  for  the  end 
of  the  bone,  and  some  amount  of  useful  motion  is 
restored.  The  proper  shape  of  the  part  is  never 
restored,  but  remains  an  eyesore  to  the  patient 
and  a  disgrace  to  the  surgeon. 

Treatment.  The  general  treatment  of  dislo- 
cations consists  in  reduction  or  replacement  of 
the  bone  into  its  original  position.  Its  return  is 
opposed  by  the  muscles  attached  to  it,  which  are 
stimulated  to  contraction  by  the  pain  of  the 
operation,  the  latter  requiring,  of  course,  the 
application  of  considerable  force.  Reduction  is 
accomplished  by  two  methods  —  manipulation 
and  traction.  In  using  the  former  the  surgeon 
endeavors  first  to  relax  those  muscles  which  by 
their  contraction  prevent  the  return  of  the  head 
of  the  bone  into  its  proper  position,  and  then  by 
certain  movements  to  cause  the  bone  to  retrace 
the  path  by  which  it  escaped  from  the  socket. 
When  manipulation  is  imsuccessful,  the  attempt 
is  made  to  overcome  the  resisting  power  of  the 
muscles  by  traction.  When  this  is  fully  done  the 
bone  usually  slips  easily  into  its  place,  with  per- 
haps some  guidance  from  the  hand  of  the  sur- 
geon. Too  great  violence  in  traction,  however, 
must  never  be  used,  as  injury  to  surrounding 
tissues,  or  fracture,  may  result.  In  cases  which 
do  not  readily  reduce,  ansesthesia  must  be  re- 
sorted to  in  order  to  produce  complete  muscular 
relaxation. 

The  subsequent  treatment  consists  in  rest, 
with  splints  or  bandages  to  prevent  a  recurrence 
of  the  dislocation  while  the  rent  in  the  joint-cap- 
sule is  healing.  Four  to  six  weeks  are  usually 
necessary  for  the  accomplishment  of  this  proc- 
ess. The  treatment  of  congenital  and  patholog- 
ical dislocation  is  palliative,  and  requires  the  use 
of  some  special  apparatus,  although  at  times 
operation  may  give  a  new  and  serviceable  joint. 

DISLOCATION    (in  Geology).     See  Fault. 

DISMAL  SWAMP.  A  swamp  formerly 
about  40  miles  long  by  2^  miles  wide,  lying  chief- 
ly in  Virginia,  and  partly  in  North  Carolina 
(Map :  Virginia,  H  5 ) .  In  its  centre  is  Lake 
Drummond,  about  6  square  miles  in  area.     Else- 
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where  the  surface  is  covered  with  tangled  weeds 
and  heavy  timber,  with  a  thick  undergrowth. 
A  canal  crosses  the  swamp,  opening  navigation 
between  Elizabeth  City,  N.  C,  and  Norfolk,  Va., 
thus  permitting  vessels  to  pass  between  Albe- 
marle Sound  and  Chesapeake  Bay.  Due  to  the 
canal's  drainage,  much  of  the  swamp's  area  has 
been  reclaimed. 

DISMANTLED  (from  dis-,  without  +  man- 
tle). The  state  of  a  ship  when  unrigged,  and 
after  her  guns,  stores,  etc.,  have  been  taken  out. 
When  men-of-war  were  built  of  wood  they  were, 
if  not  recommissioned,  after  completing  a  cruise, 
dismantled;  in  that  condition,  with  hatches  and 
other  openings  closed,  they  were  secured  along- 
side a  navy-yard  -wharf,  and  this  was  called 
being  laid  up  in  ordinary.  ]\Iodern  ships  are 
not  dismantled,  except  for  repairs.  They  de- 
teriorate very  nuich  faster  than  wooden  ships, 
and  it  is  vastly  more  expensive  to  dismantle  and 
reequip  them. 

DIS''MAS,  Saint.  The  name  which  Catholic 
tradition  has  attached  to  the  one  of  the  two  male- 
factors crucified  on  either  hand  of  Jesus  who 
repented.  He  is  represented  with  a  cross  beside 
him.  The  impenitent  malefactor  is  called  Ges- 
mas.    Both  names  are  highly  improbable. 

DISON,  de'zoN'.  A  town  of  Belgium,  in  the 
Province  of  Liege,  situated  about  two  miles  north- 
west of  Verviers,  on  a  railway  line  (Map:  Bel- 
gium, D  4).  It  has  extensive  woolen  and  cotton 
mills,  and  had  a  population  in  1900  of  12,546. 

DISOWNED,  The.  A  novel  by  Bulwer- 
Lytton   (1829). 

DISPABT'  (from  Lat.  dispart  ire,  dispertire, 
to  divide,  from  dis-,  apart  -f  partire,  to  divide, 
from  pars,  part).  The  difference  between  the 
semi-diameters  of  the  parts  of  the  gun  on  which 
the  sights  are  placed  (if  on  the  gun  itself) .  The 
term  is  practically  obsolete,  as  sights  are  now- 
placed  on  the  mount  and  not  on  the  gun;  but  it 
was  formerlj^  of  great  importance. 

DISPEN'SARY  (Fr.  dispensaire,  from  ML. 
dispensarius,  from  dispensa,  larder,  from  Lat. 
dispensare,  to  disburse,  from  dis-,  apart  -f  pen- 
sarc,  frequentative  of  pendere,  to  weigh ) .  An 
institution  in  which  medical  or  surgical  treat- 
ment is  given  free  of  charge  to  patients  who  are 
able  to  walk  in  and  then  return  home,  no  beds 
being  provided  as  in  a  hospital.  In  1687,  at  a 
meeting  of  physicians  in  London,  England,  it 
was  resolved  to  supply  the  poor  with  medicines 
at  certain  fixed  prices.  Previous  to  this,  aid  and 
medical  treatment  were  given  to  the  poor  at  the 
houses  of  wealthy  people  or  at  monasteries.  In 
1696  the  president,  censors,  and  fifty  members  of 
the  ]\Iedical  College  of  London  agreed  to  main- 
tain a  dispensary  that  should  give  medical  aid 
to  all  who  asked  it,  and  a  building  was  erect- 
ed for  the  purpose,  with  rooms  for  seeing  pa- 
tients and  dispensing  medicines.  Physicians  were 
also  appointed,  who  visited  the  sick  poor  in  their 
homes.  This  building,  the  Royal  General  Dis- 
pensary, Bartholomew  Close,  London,  was  opened 
in  1770.  The  oldest  dispensary  in  the  United 
States,  the  New  York  Dispensary,  was  founded 
in  1790.  In  all  cities  and  large  towns  in  this 
country  dispensaries  exist,  supported  by  private 
charitable  organizations,  or  maintained  as  'out- 
door poor'  departments  of  county,  city,  or  private 
hospitals.    In  some  cases  medicines  are  furnished 


gratuitously;  but  in  most  dispensaries  in  cities 
a  charge  of  ten  cents  is  made  for  each  medicine 
prescribed. 

Dispensary  Abuse.  In  all  the  large  cities  a 
great  number  of  well-to-do  people  seek  free  medi- 
cal aid.  The  blame  for  this  condition  appears 
to  lie  at  the  doors  of  the  trustees  and  superin- 
tendents of  the  clinics  and  dispensaries,  and 
sometimes  at  the  doors  of  the  physicians  who 
practice  in  them.  The  college  clinic  is  estab- 
lished for  the  purpose  of  securing  material  with 
which  to  illustrate  the  didactic  lectures  de- 
livered by  the  professors,  and  with  which  to 
teach  medical  students  the  appearances  and  con- 
ditions of  disease.  To  give  free  medical  aid 
to  the  poor  is  a  secondary  consideration.  The 
applicant  for  free  treatment  at  a  college  clinic 
or  at  a  dispensary  where  the  attending  physician 
is  allowed  to  teach  private  paj'ing  pupils  with 
the  illustrative  aid  of  the  patients,  is  quite  as 
often  admitted  in  silence  as  he  is  questioned 
about  his  ability  to  pay  a  fair  fee  to  a  physician 
practicing  near  his  home.  If  the  question  is 
asked,  the  patient  is  not  always  truthful,  and 
it  is  a  matter  of  common  occurrence  for  patients 
to  wear  old  clothing  and  give  fictitious  names 
and  false  addresses,  in  order  to  avoid  paying  a 
physician  the  fees  they  are  quite  able  to  afford. 

In  accordance  with  a  law  passed  April  18,  1899, 
a  new  ivgime  was  initiated  in  New  York  City 
on  October  1  of  that  year.  Since  that  date,  each 
dispensary  must  be  licensed  by  the  State  Board 
of  Charities,  and  each  applicant  for  a  license 
must  take  oath  that  the  dispensary  is  for  the 
public  benefit;  no  school  of  medicine  is  obliga- 
tory, but  the  board  is  empowered  to  examine 
every  dispensary  and  revoke  licenses  of  those 
not  conforming  to  the  law.  A  dispensary  is  de- 
fined to  be  any  person,  corporation,  institution, 
association,  or  agent  whose  purpose  it  is,  either 
independently  or  in  connection  with  any  other,  to 
furnish  at  any  place  or  places,  to  persons  non- 
resident therein,  either  gratuitously  or  for  a  com- 
pensation determined  without  reference  to  the 
cost  or  value  of  the  thing  furnished,  medical 
or  surgical  treatment,  medicine  or  apparatus; 
provided  that  the  moneys  used  by  and  for  the 
purposes  of  the  said  dispensary  shall  he  derived 
wholly  or  in  part  from  trust  funds,  public 
moneys,  or  sources  other  than  the  individuals 
constituting  said  dispensary.  Applicants  for 
aid  must  sign  a  declaration  of  financial  inability. 
Violation  of  the  law  is  punishable  by  fine.  The 
college  clinics,  however,  seem  to  escape  the  con- 
trol intended  by  the  framers  of  this  statute,  be- 
cause their  purpose  is  to  teach  medicine  to 
students. 

DISPENSATION  (Lat.  dispensatio,  from 
dispensare,  to  disburse).  A  term  in  ecclesiasti- 
cal law  to  denote  a  relaxing  of  the  law  in  some 
particular  case ;  more  specifically  a  license 
granted  by  the  Pope  or  some  bishop  relieving 
or  exempting  an  individual  in  certain  circum- 
stances from  the  action  of  some  law  or  regulation 
of  the  Church.  In  the  Pvoman  Catholic  Church, 
since  at  least  Innocent  III.,  the  principle  has 
been  established  that  only  the  Pope  can  dispense 
from  the  operation  of  a  universal  law;  but  in 
certain  cases  he  may  depute  this  power  to  bishops 
and  others.  The  dispensations  known  to  the 
Roman  canon  law  are  divided  into  Papal  and 
Episcopal,    into    dispensations    of    right   and   of 
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favor,  and  (according  to  the  public  or  secret 
character  of  the  impediment  to  be  I'emoved)  jjio 
foro  extento,  or  intcnio.  In  cases  of  dispensa- 
tion pro  foro  exteruo  the  authorization  is 
througli  the  administration  bureau  known  as  the 
Apostolic  Datoria;  in  cases  pro  foro  inter  no, 
through  the  Poenitentiaria.  The  authorization 
of  the  bishops  to  grant  dispensations  may  be 
normal  and  renewed  every  fifth  year  (facultates 
quinquennales) ,  or  given  as  a  mark  of  personal 
distinction  {facilitates  extraordinurice) .  Henry 
Vlll.  took  from  the  Pope  the  power  of  dispensa- 
tion within  the  realm  of  England  in  1534,  and 
conferred  it  on  the  Archbishop  oi,  Canterbury 
in  so  far  as  it  was  not  contrary  to  the  law  of 
God.  The  granting  of  special  licenses  for  the 
performance  of  the  marriage  ceremony,  without 
publication  of  banns  (q.v. ),  is  the  only  form  in 
which  this  power  is  now  exercised  by  the  Arch- 
bishop. The  only  form  of  dispensation  now 
exercised  by  the  bishops  of  the  Church  of  Eng- 
land are  granted  to  a  clergyman  to  enable  him 
to  hold  more  benefices  tlian  one,  or  to  absent 
himself  from  his  parish.  In  the  Protestant 
churches  on  the  Continent  of  Europe  the  right  of 
dispensation  from  the  operation  of  ecclesiastical 
law  has  in  theory  devolved  upon  the  princes,  who, 
however,  generally  exercise  it  through  the  con- 
sistories. See  Discipline,  Ecclesiastical; 
Marriage. 

DISPERSAL  (from  disperse,  from  Fr.  dis- 
perser,  to  scatter,  from  Lat.  dispcrgere,  to  dis- 
perse, from  dis-,  apart  +  spargere,  to  scatter) . 
In  plants,  the  scattering  of  seeds,  spores  ( includ- 
ing pollen-grains),  and  even  vegetative  members. 
Hooked  appendages,  etc.,  are  spoken  of  as  dis- 
persal adaptations.  See  Seeds;  Pollination; 
Spores. 

DISPERSION  (Lat.  dispersio,  from  dis- 
pergere,  to  disperse).  It  was  shown  by  Sir 
Isaac  Newton  that  if  a  beam  of  sunlight  entered 
a  darkened  room  through  a  small  round  opening 
A,  and  fell  upon  a  prism  of  glass,  P,  the  light 
on  leaving  the  prism  consisted  of  colored  beams, 
each  beam  having  a  different  direction,  but 
merging  into  its  neighbors.  Instead  of  the  beam 
of  light  falling  on  the  screen  at  BC  and  making 
a  bright  round  white  spot,  the  rays  after 
traversing  the  prism  are  divergent  and  produce 
the  prismatic  band  seen  at  RV,  the  violet  rays 
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being  bent  or  refracted  the  most.  The  colors 
thus  obser\'ed  form  what  is  called  a  spectrum. 
(A  better  arrangement  is  to  have  as  the  source 
of  light  a  slit  parallel  to  the  edge  of  the  prism, 
a  plan  also  tried  by  Newton.)  White  light  is 
thus  dispersed   into  colors.     The   angle   between 


the  beams  of  any  two  colors  is  called  the  'dis- 
persion' of  those  colors  for  the  given  conditions 
of  material  and  shape  of  prism  and  of  angle  of 
incidence.  Dispersion  is  due  to  the  fact  that 
ether-waves  of  different  wave-numbers — and 
hence  characterized  by  difl'erent  colors  if  they 
are  visible — travel  in  a  material  medium,  e.g. 
glass,  with  different  velocities,  and  therefore 
have  different  degrees  of  refraction.  The  'dis- 
persion-cvirve'  of  a  given  substance  is  a  curve 
drawn  on  a  diagram  having  wave-length  and 
index  or  refraction  as  abscissaej  showing  how 
these  two  quantities  are  connected  for  the 
substance.  Dispersion  may  also  be  caused  by 
various  interference  and  diffraction  phenomena. 
Further,  since  dispersion  is  a  characteristic  of 
wave-motion,  the  assumption  being  that  some 
waves  travel  faster  than  others  in  a  given 
medium,  it  may  be  observed  with  all  kinds  of 
waves  in  suitable  media.    See  Light. 

DISPLACEMENT  (from  displace,  from  dis-, 
without  +  place,  Fr.  place,  from  Lat.  platea, 
Gk.  TrXarera,  plateia,  street).  The  weight  of  an 
object  determined  by  the  amount  of  water  it  dis- 
places, i.e.  the  weight  of  the  water  displaced.  For- 
merly both  men-of-war  and  merchant  vessels  were 
classed  according  to  their  tonnage  measurement, 
and  the  latter  still  are;  but  the  fonner  are  now 
classed  by  displacement  as  well  as  design.  The 
displacement  selected  for  a  standard  for  each 
particular  vessel  is  one  in  which  the  vessel  is 
said  to  be  at  mean  load  draught.  In  theory  it 
means  that  the  average  amounts  of  coal  and  otlier 
stores  are  on  board ;  it  is  a  purely  arbitrary  con- 
dition, however.  The  only  condition  in  which 
\essels  are  justly  comparable  is  with  all  coal 
and  stores  on  board.  In  the  United  States  and 
Great  Britain  the  displacement  of  a  ship  is  meas- 
ured in  tons  of  2240  pounds;  in  countries  using 
the  metric  system,  it  is  measured  in  tons  of  1000 
kilograms,  or  2204. G  pounds. 

DISPLAYED  (from  display,  from  OF.  des- 
pleier,  desploier,  Fr.  dcployer.  It.  dispiegare, 
spiegare,  from  ]ML.  displicare,  to  unfold,  display, 
from  Lat.  dis-,  apart  +  plicare,  to  fold).  A 
term  in  heraldry  denoting  'expanded,'  applied, 
for  example,  to  an  eagle  with  wings  outspread. 

DISPOSITION  (Lat.  dispositio,  from  dis- 
ponere,  to  dispose,  from  dis-,  apart  +  ponere,  to 
put).  The  hypothesis  of  mental  dispositions  has 
been  used  in  psychology  to  bring  mental  facts 
into  an  interconnected  and  coherent  system.  It 
is  obvious  that  the  conditions  of  many  mental 
processes  are  not  themselves  directly  available 
to  introspection.  When,  e.g.  a  name  is  remem- 
bered, it  is  not  always  possible  to  point  to  the 
immediate  conscious  antecedents  of  the  memory. 
Various  hypotheses  have  been  pvit  forward  to 
supply  the  missing  links  in  the  sequence  of  con- 
scious processes.  One  hypothesis  says  that  the 
mind  has  a  'faculty'  of  remembering  (see  Fac- 
L'lty)  ;  another,  that  the  absent  terms  are  to  be 
explained  as  phj^siological  factors,  which  are 
not  themselves  accompanied  by  consciousness,  but 
which  introduce  conscious  processes;  a  third 
hypothesis  refers  the  matter  to  the  'subconscious' 
(q.v.),  i.e.  to  a  lower  stratum  of  consciousness, 
which  escapes  introspection ;  and,  finally,  co- 
herence is  brought  into  mental  facts  by  an  hy- 
pntliesis  wh.i^h  posits  'mental'  or  'psychical  dis- 
positions.' Bain  has  spoken  of  'the  permanent 
products  stored  up  in  the  mental  organization' 
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as  'stores  in  reserve,'  the  fruits  of  experience 
which  may  be  conceived  as  h'ing  outside  con- 
sciousness and  yet  as  affecting  mental  processes. 
Such  a  conception  is  based  upon  the  fact  that 
past  experiences  seem  continually  to  color  our 
present  thoughts,  emotions,  perceptions,  and  ac- 
tions. 1  hear  a  familiar  voice,  and  immediately 
the  face  of  a  friend — as  I  last  saw  him,  perhaps 
— comes  before  my  mind.  Evidently,  if  I  had 
had  no  previous  knowledge  of  the  individual, 
the  sound  would  not  have  'aroused'  the  visual 
image  of  his  face.  One  may  say,  in  this  and 
similar  cases,  that  the  previous  experience  left 
a  'persistent  trace'  which  serves  to  revive  the 
image. 

The  difficulty  of  the  hypothesis  lies  in  its  in- 
ability to  give  any  descriptive  account  of  the 
conditions  of  consciousness  which  it  supposes  to 
exist.  If  one  means  by  'psychical  dispositions' 
a  host  of  ready-made  sensations,  ideas,  emotions, 
etc.,  which  are  not  in  consciousness,  but  which 
nevertheless  exist,  one  is  surely  juggling  with 
terms;  for  consciousness  is  involved  in  the  very 
notion  of  these  processes.  But  if  the  disposition 
is  neither  mental  nor  material,  it  can  only  be  an 
imknown  condition  which  we  may  call  x.  For 
this  is  sometimes  substituted  the  'physiological 
disposition,'  which  may  be  considered  as  a  ten- 
dency to  functionate,  dependent  upon  the  mo- 
lecular condition  in  which  a  previous  function 
lias  left  the  brain.  (See  ^Memory. )  A  physical 
condition  for  mental  processes  is  more  tangible 
than  a  psychical  disposition,  since  it  may  be 
deduced  from  the  known  laws  of  neural  opera- 
lion.  (See  Body  axd  Mixd.)  A  common  in- 
stance of  'physiological'  or  'functional  disposi- 
tion' is  furnished,  e.g.  by  the  law  of  neural 
habit  known  as  the  'law  of  co-excitation'  of 
different  parts  of  the  brain.  (See  Assocl\.tiox 
OF  Ideas.)  The  theory  is  sometimes  rejected  on 
the  ground  that  very  little  is  kno\\ii  in  detail  con- 
cerning the  physiological  processes  underlying 
consciousness.  But  we  are  at  least  abandoning  a 
theory  which  works  fairly  well  for  a  bare 
hypothesis,  when  we  desert  'physiological'  for 
'psychical  disposition.'  Consult:  Stout,  Analyt- 
ical Psijchologi/  {London,  1896)  ;  Wundt,  Grund- 
zilge  der  physiologisclien  Psi/chologie  (Leipzig. 
1893)  :  Bain,  The  Senses  and  the  Intellect  (Lon- 
don, 1868). 

DISPOSITION.  In  music,  the  estimate  of 
cost  before  building  an  organ,  also  a  concise  de- 
scription of  the  working  parts  of  an  organ,  as 
stops,  keys,  pedals,  etc. 

DISPUTATION  (Lat.  disputatio,  from  dis- 
putarc,  to  dispute,  from  dis-,  apart  +  pufare, 
to  think).  An  exercise  of  logical  and  dialectic 
skill  in  Avhich  one  party  advances  an  argument 
and  the  otlier  seeks  to  refute  it.  Challenges 
to  such  exercises  Avere  often  issued — e.g.  at  Paris 
in  1577  by  the  'Admirable  Cricliton.'  ^lemorable 
religious  disputations  were  those  between  Knox 
and  Kennedy  (1562).  and  between  Laud  and 
Fisher  the  Jesuit  (1623).  The  practice  suiwives 
as  an  academic  form  in  some  of  the  Overman 
universities,  where  the  candidate  for  the  doc- 
torate is  obliged  publicly  to  defend  the  thesis 
contained  in  his  printed  dissertation.  Formerly 
this  disputation  was  held  in  Latin,  but  this  is 
less  often  the  case  in  late  years. 

DISRAELI,  dtz-rali  oi-  dlz-re'li,  Bex.tamix, 
Earl    of    Beaconsfield     (1804-81).      An    English 


author  and  statesman.  He  was  born  in  London, 
December  21,  1804,  the  son  of  Isaac  D'lsraeli, 
author  of  Curiosities  of  Literature,  who  belonged 
to  a  Jewish  family.  His  education  was  care- 
fully superintended  by  his  father.  In  1821 
he  was  articled  to  a  solicitor  with  a  view 
to  a  Government  office,  but,  finding  the  study  of 
the  law  uncongenial,  he  withdrew  his  name  from 
Lincoln's  Inn  in  1831.  He  had  meanwhile  be- 
come famous  as  an  author,  having  published  his 
book  Vivian  Gray  in  1826.  He  continued  his 
literary  career,  and  spent  three  years  (1828-31) 
traveling  in  S])ain,  Italy,  and  the  Levant.  He 
was,  however,  more  ambitious  for  political  than 
for  literary  celebrity,  and  after  two  unsuccessful 
attempts  to  enter  Parliament  as  a  Radical,  he 
succeeded  in  entering  as  a  Toi'y  from  Maidstone 
in  1837.  Before  this  time,  his  political  pam- 
phlets, especially  his  Vindication  of  the  British 
Constitution,  which  Peel  commended,  had  at- 
tracted wide  attention.  In  the  House  his  maiden 
speech  was  so  much  in  the  grand  style,  and  de- 
livered with  so  many  extravagant  gestures,  that 
it  excited  ridicule.  Much  disconcerted,  Disraeli 
stopped  abruptly,  making,  however,  the  prophetic 
remark,  "I  shall  sit  down  now,  but  the  time  is 
coming  when  you  will  hear  me."  From  this  time 
on  he  studied  carefully  the  style  of  successful 
Parliamentary  orators  and  propagated  his  politi- 
cal tenets  in  his  novels,  Coningshy  (1844)  ;  Sybil 
(1845);  and  Tancred  (1847).  Looking  toward 
the  Stuart  monarchy  for  inspiration,  he  held 
that  the  Government  from  I6S8  to  1832  had  been 
a  Whig  oligarchy,  but  that  now  the  Crown,  re- 
leased by  the  Reform  Bill,  might  regain  some  of 
its  powers,  thereby  solving  many  modern  politi- 
cal and  social  problems.  This  idea,  plus  his  Se- 
mitic ideals,  was  a  tenet  of  the  Young  English 
Party,  of  which  he  became  the  leader.  In  1843 
the  landed  aristocracy  and  country  gentiy  found 
in  him  a  spokesman  for  the  dissatisfaction  with 
which  they  regarded  the  threatened  relaxation 
of  the  protective  system.  In  1846  he  made  a 
most  bitter  attack  on  Peel  in  the  debate  on  the 
repeal  of  the  Corn  Laws,  and  qn  the  death  of 
Bentinck,  in  1848.  he  became  the  acknowledged 
leader  of  the  protectionist  party  in  the  Com- 
mons. He  bore  generous  testimony  to  the  worth 
of  his  predecessor  in  his  Lord  George  Bentinck: 
A  Biography  (1852).  The  same  year,  the  Earl 
of  Derby  offered  him  the  post  of  Chancellor  of 
the  Exchequer,  a  position  which  he  held  Avith 
honor  and  credit.  Seeing  that  the  nation 
now  desired  free  trade,  he  coolly  discarded  pro- 
tection. His  second  budget  was,  however,  re- 
jected by  the  Commons  and  the  Cabinet  resigned 
in  December,  1852.  Disraeli  did  not  resume  his 
position  until  the  second  Derby  ]Ministry  (1858). 
One  of  his  greatest  disappointments  was  Derby's 
refusal  to  form  a  ^linistry  with  the  aid  of  the 
Peelites  in  1857,  as  Disraeli  thought  the  country 
ready  for  his  favorite  reforms.  There  was  but 
a  scanty  majority  for  the  Ministry  of  1858,  and 
in  1859  Disraeli's  reform  measure,  the  weak 
'Franchise'  Bill,  was  rejected. 

During  the  seven  years  of  Liberal  rule  that 
followed.  Disraeli  had  to  contend  not  only 
against  the  popularity  of  Lord  Palmerston,  but 
against  suspicion  and  dissatisfaction  in  his  own 
party.  His  talents,  spirit,  and  persistency  were 
so  great  during  this  trying  time  that  he  won 
admiration   from  all,  even   from  his  opponents. 
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^Yhen  Derby  returned  to  power  in  1866,  Disraeli 
again  became  Chancellor  of  the  Exchequer,  and 
in  1868  he  succeeded  Derby  as  Premier.  In  the 
ensuing  election  of  that  year,  however,  he  was 
defeated  by  an  overwhelming  majority. 

In  1874  he  returned  to  power  with  a  safe  Con- 
servative majority  for  the  first  time  in  his 
career.  Although  his  Ministry  assured  many 
useful  reforms,  like  the  diflerent  factory  acts, 
the  i30or-law  amendment,  and  the  artisans's  d\\ell- 
ing  acts,  it  became  famous  chielly  through  its  for- 
eign policy,  conducted  by  the  strong  hand  of 
Disraeli  himself.  His  policy  was  aggressive  and 
essentially  imperial.  He  acquired  control  of  the 
Suez  Canal,  interfered  in  Afghanistan  to  thwart 
Russia,  and  in  1877  proclaimed  the  Queen  of 
England  Empress  of  India.  He  called  a  halt  to 
the  Russian  advance  upon  Constantinople  in  1878, 
sending  a  British  fleet  to  the'  Dardanelles  and 
a  division  of  the  India  Army  to  Malta,  and 
providly  declared  on  his  return  after  making  the 
Treaty  of  Berlin  that  he  brought  peace  with 
honor.  In  Africa  the  Transvaal  was  annexed  and 
the  power  of  the  Zulus  broken.  In  1880,  how- 
«ver,  his  Ministry  was  overthrown.  His  health 
had  ere  this  required  him  to  withdraw  from  the 
leadership  of  the  House  of  Commons,  and  in 
1878  he  had  entered  the  House  of  Lords  as  the 
Earl  of  Beaconsfield.  On  April  19,  1881,  he  died 
in  London. 

From  whatever  standpoint  we  view  Beacons- 
field's  career,  we  cannot  but  be  struck  with  won- 
der. That  a  Jewish  novelist  should  become  the 
acknowledged  champion  of  the  British  aristoc- 
racy seems  past  all  belief.  His  statesmanship 
was  of  a  high  order.  The  Empire,  the  Consti- 
tution— these  were  the  watchwoi'ds  of  his  policy. 
His  foreign  policy  was  tlie  continuation  and 
development  of  that  of  Chatham,  Pitt,  Canning, 
and  Palmerston,  essentially  aggressive  and  im- 
perialist. His  domestic  policy  was  far  ahead  of 
his  party's,  yet  he  managed,  unlike  Peel  and  Glad- 
stone, who  disrupted  the  party  organization,  to 
lead  it  to  concessions  of  which  it  had  not  thought 
— to  'educate  it,'  as  he  himself  said.  He  found 
the  Conservatives  a  party  of  obstruction,  re- 
actionary, and  out  of  touch  with  the  times ;  he 
left  them  in  line  with  modern  development,  and 
in  a  position  to  inaugurate  reforms.  A  Tory  in 
theory,  he  was  liberal  in  practice.  What  else 
could  be  said  of  a  man  who  at  the  outset  of  his 
career  advocated  the  establishment  of  the  Roman 
Church  in  Ireland,  the  enfranchisement  of  the 
British  peasantiy,  the  reform  of  the  provincial 
administration? 

Disraeli's  triumphs  in  the  House  of  Commons 
were  largely  due  to  his  great  skill  as  an  orator 
and  a  debater.  His  skill  lay  in  a  clear  and 
dignified  presentation  of  facts,  and,  above  all, 
in  his  marvelous  use  of  wit  and  satire.  This 
remark  liolds  also  for  his  literary  works,  the 
chief  flavor  of  which  lies  in  the  witty  introduc- 
tion of  contemporary  celebrities.  They  often 
contain  beautiful  descriptions,  but  excel  in  the 
portrayal  of  what  we  call  society.  He  writes 
best  in  the  langiuige  of  the  salons  and  club-rooms. 
Among  his  best  works  are'  Henrietta  Temple 
(1837)  ;  Conine] shy  (1845),  a  Aandication  of  the 
Jewish  race;  ' ffihyl  (1844);  Tancred  (1847), 
abounding  in  Oriental  descriptions;  and  Lothair 
(1870),  a  story  of  a  weak-minded  nobleman, 
with  incidental  descriptions  of  the  life  of  very 


exalted  personages  in  British  society  (1880). 
Endymion  is  well  known  and  characteristic,  but 
far  inferior  to  Coningshy  and  kiihyl. 

Personall}^  he  was  afl'able,  constant  in  friend- 
ship, and  prompt  to  discover  and  aid  merit.  In 
his  youth  he  was  eccentric  in  dress  and  manners, 
but  tills  he  outgrew;  he  was  always  theatrical 
and  fond  of  attracting  attention.  His  private 
life  was  above  reproach.  He  married  Mrs. 
AVyndham  Lewis,  a  rich  widow  much  older  than 
himself,  in  1839.  He  found  in  her  'the  perfect 
wife,'  and  when  she  died  in  1868  he  felt  'that 
he  had  no  longer  a  home.' 

Consult:  Selected  Speeches  of  the  Earl  of 
Beaconafield,  ed.  by  T.  E.  Kebbel  (London, 
1881)  ;  Lord  BeaconsfieUVs  Correspondence  with 
His  Sister,  ed.  by  R.  Disraeli  (London,  1886)  ; 
J.  C.  Thompson,  Public  Opinion  and  Lord  Bea- 
consfield (London,  1886)  ;  T.  Martin,  Memorials 
of  Lord  Beaconsfield  (London,  1881).  Consult, 
also  the  Lives  by  J.  S.  Mills  (London,  1863)  ; 
T.  P.  O'Connor  (London,  1878),  hostile;  G. 
Brandes  (Copenhagen,  1878;  English  transla- 
tions. New  York,  1880),  favorable;  C.  Clarigny 
(Paris,  1880);  A.  C.  Ewald  (London,  1883); 
F.  Hitchman  (London,  1872)  ;  T.  E.  Kebbel 
(London,  1888),  excellent;  Kebbel's  article, 
"Disraeli,"  in  Dictionary  of  National  Biography 
(1888)  ;  J.  A.  Froude  (London,  1890),  in  S.  J. 
Reid's  Prime  Ministers  of  Queen  Victoria:  T. 
INlartin,  The  Life  of  H.  R.  H.  the  Prince  Consort 
(London,  1880).  A  good  edition  of  his  novels 
is  that  published  by  Longmans,  Green  &  Co. 
(London,  1871);  for  a  good  criticism  consult 
Leslie  Stephen's  article,  "Mr.  Disraeli's  Novels," 
in  the  Forthnightly  Review,  vol.  xxii.,  430-50. 

D'ISKAELI,  Isaac  (1766-1848).  An  English 
author.  He  was  a  descendant  of  a  Hebrew  family 
which  had  established  itself  in  Spain  and  Italy. 
His  father,  Benjamin  D'lsraeli,  went  to  England 
in  1748,  and,  entering  into  business  in  London, 
amassed  a  fortune.  Isaac,  who  was  bom  at  En- 
field, was  educated  at  a  school  in  his  native 
town,  and  in  Amsterdam.  He  began  liis  career 
as  a  poet  and  novelist ;  but  after  the  publication 
of  the  first  volume  of  his  Curiosities  of  Litera- 
ture (1791),  he  discovered  that  his  forte  lay  not 
in  creative  literature,  but  in  the  illustration  of 
history  and  literary  character,  and  he  devoted 
himself  to  that.  His  works,  though  inaccurate, 
are  interesting.  By  his  contemporaries  he  was 
liked,  both  as  an  author  and  as  a  man.  Byron 
wrote'  of  him  as  "that  most  entertaining  and  re- 
searching writer."  D'Israeli's  principal  works 
are  the  Curiosities  of  Literature  (1791-1834); 
A  Dissertation  on  Anecdotes  (1793);  Essay  on 
the  Manners  and  Genius  of  the  Literary  Charac- 
ter (1795)  ;  Calamities  of  Authors  (2  vols.,  1812- 
13)  ;  Quarrels  of  Authors  (3  vols.,  1813-14)  ; 
Inquiry  into  the  Literary  and  Political  Character 
of  King  James  I.  (1816)  ;  Commentaries  on  the 
Life  and  Reign  of  Charles  I.  (1828-30)  ;  Ameni- 
ties of  Literature  (1840).  He  was  the  father  of 
Benjamin  Disraeli.  His  Works,  edited  by  his 
son,  were  published  in  seven  volumes  (London, 
18.58-59). 

DISSECTION  WOUNDS  (from  Lat.  dis- 
sec<n-e,  to  cut  up.  from  dis-,  apart  +  secare,  to 
cut).  The  danger  from  wounds  accidentally  con- 
tracted during  dissection  is  relatively  small,  it 
being   an   established   rule   that   every   puncture 
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should  be  carefully  sucked  as  soon  as  it  is  ob- 
served, and  the  part  then  frequently  touched 
with  a  solid  stick  of  nitrate  of  silver  or  with 
nitric  acid.  Abrasions  and  small  wounds  on 
the  hands  should  be  protected  with  collodion  or 
with  ruliber  gloves  before  beginning  to  dissect. 
If,  however,  the  poison  has  been  absorbed  and 
infection  has  occurred,  the  patient  begins  to  have 
a  feeling  of  general  illness  in  less  than  twenty- 
four  hours.  He  is  low-spirited,  faint,  and  chilly, 
and  often  complains  of  nausea.  Then  come 
rigors,  intense  headache,  rapid  and  sharp  (but 
weak)  pulse,  a  coated  tongue,  great  restlessness, 
and  sometimes  vomiting.  The  first  local  symp- 
tom is  intense  pain,  with  swelling  and  heat  at 
the  point  of  infection.  Later  the  arm  may  swell, 
and  there  may  follow  pain  in  the  shoulder  of 
the  wounded  side,  followed  by  fullness  of  the 
neck  or  armpit,  extending  in  the  form  of  a 
doughy  swelling  down  the  side  of  the  trunk  and 
assuming  a  pinkish  tint.  If  incision  at  the  point 
of  infection  and  evacuation  of  pus  does  not  give 
relief,  general  septicaemia  may  follow.  The  gen- 
eral symptoms  increase  in  severity;  breathing 
becoming  difficult:  the  pulse  becomes  very  rapid 
and  weak;  the  tongue  becomes  dry,  brown,  and 
often  tremulous  when  protruded;  and  the  skin 
assimies  a  more  or  less  pronounced  yellow  tinge. 
The  case  may  terminate  fatally  at  or  before  this 
stage;  or  abscesses  may  continue  to  form,  from 
which  the  patient  may  more  slowly  sink ;  or,  if 
he  survive,  the  arm  may  remain  stiff  and  useless, 
or  amputation  may  be  necessary.  See  Py.emia; 
Septicemia. 

DISSEISIN  (OF.  disseisin,  from  disseisir, 
dissaisir,  Fr.  dessaisi?-,  to  disseise,  from  des-.  dis-, 
apart  +  seisir,  saiser,  It.  sagire,  to  seize,  from 
ML.  sacire.  to  take  possession  of,  from  OHG. 
sa~zan,  Ger.  setzen,  to  set).  At  common  law, 
the  process  of  acquiring  title  to  land  by  a  wrong- 
ful possession  thereof,  accompanied  by  a  claim  to 
the  freehold.  It  involved  the  double  notion  of  the 
ouster  of  the  rightful  owner  from  his  seisin  and 
the  definite  acquisition  of  seisin  by  the  newcomer. 
Its  extraordinary  efficacy  in  making  a  wrongful 
act  of  dispossession  the  basis  of  a  valid  (though 
defeasible)  title  is  due  to  the  transcendent  im- 
portance which  at  the  feudal  law  attached  to  the 
bare  fact  of  possession  of  lands.  The  person 
seised  of  lands — that  is,  possessed  of  them  and 
claiming  them  as  his  own — was  not  only  'pre- 
sumed' to  be  the  rightful  owner,  as  we  should  ex- 
press it  to-day.  but  was.  to  all  intents  and  pur- 
poses, in  his  public  as  well  as  his  private  relations, 
regarded  as  the  o\\-ner.  As  to  the  person  whom 
he  has  ousted  (the  disseisee) ,  the  possessor  may 
have  been  only  a  disseisor ;  but  in  the  eye  of  the 
law  he  was  invested  with  the  title,  which  would 
pass  by  descent  to  his  heir  or  which  he  could 
alienate  at  his  pleasure. 

Of  course,  this  title  was  a  defeasible  one.  which 
could  by  entry  or  by  appropriate  legal  proceed- 
ings, taken  within  a  limited  time.,  be  destroyed, 
notwithstanding  its  descent  or  alienation:  but 
pending  such  action  it  was  the  only  existing 
right  in  the  land  which  was  recognized  by  the  law 
as  an  estate  or  legal  interest.  The  disseisee, 
whom  we  call  the  rightful  owner,  was  in  effect 
only  a  rightful  einimaut.  and  what  he  had  was 
not  an  estate  or  interest  in  the  land,  but  a  mere 
right  of  entry,  which  might  or  might  not  some 
time  ripen  into  a  legal  estate,  and  certain  cum- 


bersome and  expensive  rights  of  action,  which 
might  or  might  not  avail  him.  Though  these 
rights  were  capable  of  transmission  by  descent, 
they  could  not  be  alienated  or  made  available  to 
another,  and  if  not  exercised  within  the  longer 
or  shorter  term  to  which  they  were  limited  by 
law  they  were  barred  altogether.  In  the  earliest 
period  of  English  law,  only  a  few  days  were  al- 
lowed for  making  a  reentry  upon  lands — only 
so  long  as  might  be  necessary  to  enable  the  dis- 
seisee to  learn  of  the  disseisin  and  make  the 
necessary  journey  to  the  spot.  Later  the  period 
of  limitation  was  fixed  by  statute  at  sixty  years 
and  upward,  and  it  is  now,  according  to  the 
jurisdiction,  fixed  at  periods  of  ten  to  twenty 
years,  but  the  practice  and  effect  of  a  disseisin, 
and  the  respective  rights  of  the  parties  in  the 
land,  continue  to  be  substantialh'  the  same  as  at 
common  law.  See  -\dvekse  Possession  ;  Descent 
Cast;  Limitation:  Prescription;  and  Seisin. 
Consult  the  authorities  referred  to  under  Real 
Pkoperty. 

DISSEMINATION  (Lat.  disseminatio,  from 
disseniinare,  to  scatter  seed,  from  dis-,  away  + 
se)ni)iare.  to  sow,  from  semen,  seed).  The  scat- 
tering of  seeds.  Often  used  in  the  sense  of  dis- 
persal   (q.v. ). 

DISSEN,  dis'sen,  Georg  Ludolph  (1784- 
1837).  A  German  classical  scholar,  born  near 
Gottrngen.  Not  long  after  receiving  his  degree 
at  the  university  of  his  native  city,  where  he  had 
been  a  p.upil  of  the  philologist  Heyne,  he  was 
made  professor  extraordinarius  (1813),  and 
in  1817  full  professor  of  the  same  institution. 
In  early  life  he  gave  especial  attention  to 
the  philosophy  of  the  ancients,  but  after- 
wards devoted  himself  almost  exclusively  to 
aesthetic  interpretation  of  the  classics.  In 
these  he  attached  special  importance  to  the  de- 
velopment of  rigid  stylistic  laws,  which  he  main- 
tained governed  all  oratorical  and  political  com- 
positions among  the  ancients.  In  addition  to 
two  admirable  treatises,  De  Temporihus  ct  Modis 
Verbi  Grceci  (1809)  and  De  Philosophia  in 
Xenopliontis  de  f^oerate  Commentariis  Tradita 
(1812),  he  published  editions  of  Pindar  (1830), 
TibuUus  (183.5),  and  the  De  Corona  of  Demos- 
thenes (1839).  His  minor  writings,  Kleine 
lateinische  nnd  deufsehe  Schriften,  with  bio- 
graphical reminiscences  by  F.  Thiersch,  F.  G. 
Welcker.  and  K.  O.  Miiller,  appeared  after  his 
death  (1839).  Consult  Bursian.  Geschichte  der 
klassischen  Philologie  in  Deiitschland  (Munich, 
1883). 

DISSENTEBS  (from  Lat.  dissentire,  to  dis- 
agree, from  dis-,  apart  +  sentire,  to  think).  A 
name  popularly  applied  to  those  who  refuse  to 
accept  the  authority  or  conform  to  the  laws  of  an 
established  Church,  specifically  in  England,  al- 
though the  word  dissidents  occurs  in  the  acts  of 
the  Warsaw  Confederation  of  1573,  to  denote  the 
Polish  Protestants  of  that  day.  As  an  English 
term  it  became  common  in  the  seventeenth  cen- 
tury to  denote  the  bodies  who  separated  from  the 
Church  of  England :  though  it  is  not  commonly 
applied  to  Roman  Catholics  (for  whom  the  older 
title  was  recusants),  nor  to  members  of  the 
Episcopal  Church  in  Scotland,  though  both  these 
bodies  dissent  from  the  established  churches. 
For  the  history  of  repressive  legislation  in  Eng- 
land,   and    its   gradual    mitisation,    see    Toler.\- 
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TiON ;   Xoi^coNFOKMiSTS :  al^o  Establishments, 
Ecclesiastical. 

DISSEPIMENT.  A  partition  in  plants  such 
as  divides  an  ovary  into  compartments,  equiva- 
lent to  a  trama  in  hymenomycetous  fungi. 

DISSOCIATION  (Lat.  dissociatio,  from  dis- 
sociare,  to  disrupt,  from  dis-,  away  +  sociare, 
to  associate,  from  socius,  associate).  A  term 
applied  in  chemistry  to  an  important  class  of  de- 
compositions. The  distinction  between  decom- 
position and  what  is  now  usually  termed  dis- 
sociation is  discussed  in  the  article  on  Decompo- 
sition. Another  distinction  requires  explana- 
tion in  the  present  sketch — viz.  that  between 
chemical  dissociation  and  electrolytic  dissocia- 
tion. 

Chemical  Dissociation.  Like  ordinary  chem- 
ical decomposition,  chemical  dissociation  involves 
the  breaking  up  of  a  given  chemical  substance 
into  parts  each  of  which  is  capable  of  independent 
existence.  In  the  case  of  sal  ammoniac  (see  De- 
coiiPOSiTiON ) ,  the  products  of  dissociation  are 
ammonia  gas  and  hydrochloric  acid — two  well- 
known  chemical  compounds.  Other  typical  ex- 
amples of  chemical  dissociation  are  presented  by 
the  vapor  of  phosphorus  pentachloride,  by  the 
tetroxide  of  nitrogen,  and  by  ordinary  chalk.  In 
the  case  of  phosphorus  pentachloride,  which  is 
itself  colorless,  the  dissociation  is  rendered  evi- 
dent by  the  fact  that  of  the  two  products — viz. 
phosphorus  trichloride  and  free  chlorine — the 
latter  is  green;  this  dissociation  may  therefore 
be  readily  demonstrated  by  heating  some  phos- 
phorus pentachloride  in  a  glass  vessel.  Even 
more  striking  is  the  dissociation  of  the  tetroxide 
or  nitrogen,  N^O^,  which  is,  at  low  temperatures 
and  in  a  pure  state,  a  yellowish,  almost  colorless 
liquid,  but  whose  vapor  breaks  up,  on  the  appli- 
cation of  heat,  into  a  dark,  brownish-red  oxide 
of  nitrogen,  represented  by  the  formula  NOo. 
Both  in  the  case  of  phosphorus  pentachloride  and 
in  the  case  of  nitrogen  tetroxide,  lowering  the 
temperature  causes  a  recombination  of  the  prod- 
ucts of  dissociation  and  a  consequent  disappear- 
ance of  the  color.  The  manner  in  which  the  dis- 
sociation of  sal  ammoniac  may  be  demonstrated 
is  described  in  the  article  on  Avogadro's  Rule 
(q.v.).  It  must  be  observed  here  that,  according 
to  H.  B.  Baker  (1893),  sal  ammoniac  does  not 
dissociate  at  all  if  very  carefully  dried,  nor  do 
perfectly  dry  ammonia  and  hydrochloric  acid 
combine  to  form  sal  ammoniac.  The  extent  to 
which  a  compound  may  be  dissociated  is  strongly 
influenced  by  two  physical  factors — viz.  tem- 
perature and  pressure.  Thus,  in  the  case  of 
nitrogen  tetroxide,  the  application  of  a  very 
moderate  degree  of  heat  would  cause  only  a 
fraction  of  the  total  amoimt  employed  to  break 
up.  But  as  the  temperature  would  be  allowed 
to  rise,  the  dissociated  fraction  would  increase, 
and  this  would  be  plainly  shown  by  the  color  of 
the  gas  rapidly  becoming  more  and  more  intense. 
On  the  contrary,  increasing  pressure  M'ould 
cause  the  dissociated  fraction  to  diminish,  as 
would  be  indicated  by  the  gradual  disappearance 
of  the  color.  Careful  experiments,  carried  out  at 
the  temperature  of  about  50°  C.  have  shown  that 
at  that  temperature  nitrogen  tetroxide  is  com- 
pletely dissociated  if  the  pressure  is  reduced  to 
nothing:  under  a  pressure  of  about  408  milli- 
meters of  merciirs',  only  a  half  of  the  tetroxide 
is  broken  up.     In  the  case  of  a  solid  substance 


whose  dissociation  products  include  one  or  more 
gases,  matters  are  somewhat  different.     An  ele- 
vation of  temperature  causes,  just  as  in  the  case 
of  gases,  an  increase  of  the  dissociated  fraction : 
but  the  pressure  of  the  gaseous  product  of  dis- 
sociation cannot  be  increased.     The  phenomenon 
is    in    this    respect    perfectly    analogous    to    the 
evaporation  of  water.     It  is  well  known  that  for 
every   given    temperature    the    vapor-pressure    of 
water  is  constant;   an  attempt  to  increase  that 
pressure  would  be  unsuccessful  and  would  only 
cause  some  of  the  vapor  to  condense.     This   is 
precisely  what  happens  in  the  classical  case  of 
the  dissociation  of  chalk.     Under  the  influence  of 
heat,   chalk   breaks   up   into   quicklime   and   car- 
bonic acid.     The  higher  the  temperature  the  less 
chalk  remains  undissociated  and  the  greater  the 
amount  of  the  carbonic  acid  produced.     But  if 
at   a    given   temperature   we    should   attempt   to 
increase  the  pressure  by  diminishing  the  volume 
within  which  the  substances  are  confined,  the  re- 
sult  would   be   that   some   of   the   carbonic   acid 
would   recombine  with   the  quicklime,   and   thus 
the    original    pressure    would    soon    be    reestab- 
lished.    This  fixed  pressure  is  often  referred  to 
as  the  'dissociation-tension'  of  chalk,  just  as  the 
pressure  of  water-vapor  at  some  given  tempera- 
ture is  spoken  of  as  the  vapor-tension  of  water 
at  that  temperature.     Again,  just  as  the  vapor- 
tension  of  water  is  the  same  whether  the  amount 
of  water  is  large  or  small,  so  is  the  dissociation- 
tension  of  a  solid  substance  independent  of  the 
amount  of  the  latter  experimented  upon. 

Electrolytic  Dissociation.  Quite  different 
from  the  phenomenon  of  chemical  dissociation 
is  electrolytic  dissociation ;  and  it  must  be  borne 
in  mind  that  while  the  former  is  a  fact,  the 
latter  is  theoretically  inferred  to  be  the  cause  of 
the  exceptional  behavior  of  many  solutions,  but 
cannot  be  gotten  at  directly.  Nevertheless,  the 
theory  of  electrolytic  dissociation  is  now  almost 
generally  accepted  by  chemists,  and  careful  in- 
vestigation brings  forward,  month  after  month, 
new  proofs  of  the  extreme  probability  of  its  cor- 
rectness and  usefulness.  According  to  this  the- 
ory, acids,  bases,  and  salts  break  up,  when  dis- 
solved in  water,  into  atoms  or  atomic  groups, 
some  of  which  are  charged  with  positive,  others 
with  negative  electricity.  Thus,  hydrochloric 
acid  is  supposed  to  dissociate  according  to  the 
following  equation : 

-4-       _ 
HCl  =  H  +  CI ; 
caustic  potash  dissociates  as  follows: 

+        

KOH  =  K  +  OH; 
the  salt  called  potassium  cliloride,  as  follows: 
+  _ 
KCl  =  K  +  CI. 
These  equations  must  not,  however,  be  taken  to 
mean  that,  for  example,  a  solution  of  potassium 
chloride  contains  chlorine  gas  and  the  metal  po- 
tassium in  the  free  state.  Indeed,  comparing  a 
solution  of  potassium  chloride  with  one  of  chlo- 
rine gas,  it  may  be  seen  that  while  some  free 
chlorine  is  constantly  escaping  from  the  latter, 
no  free  chlorine  can  be  detected  in  the  former:  a 
solution  of  potassium  chloride  exhibits  neither 
the  color,  nor  the  odor,  nor  the  bleaching  powder 
of  free  chlorine.  The  symbol  CI  denotes  what  is 
called  an  electro-negative  chlorine  'ion,'  and  the 
existence  of  an  'ion'  is  not  an  independent  exist- 
ence, but  involves  necessarily  the  existence  of  an- 
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other  ion,  carrying  an  equal  charge  of  the  oppo- 
site form  of  electricity.  Free  clilorine  gas  Mould, 
hoAvever,  form  from  the  chlorine  ions  if  the  latter 
lost  their  electric  charges;  which  is  precisely 
what  happens  when  the  solution  is  subjected  to 
a  process  of  electrolysis.  When  the  electrodes  of 
a  galvanic  battery  are  immersed  in  the  solution, 
the  negative  chlorine  ions  are  attracted  toward 
the  positive  electrode,  by  which  their  electric 
charge  is  neutralized.  The  chlorine  ions  then 
become  simply  chlorine  atoms,  and  these  com- 
bine in  pairs,  forming  molecules  of  free  chlorine 
gas.  At  the  same  time  the  positive  ions  are 
attracted  and  transformed  into  a  free  chemical 
substance,  at  the  negative  electrode:  for  neither 
can  electro-positive  nor  electro-negative  ions  ex- 
ist alone.  A  current  of  electricity  is  then  said 
to  pass  through  the  solution,  and  the  latter  is 
said  to  be  electrolyzed.  Xow.  if  this  explanation 
of  the  mechanism  of  electrolysis  be  correct,  it  is 
evident  that  the  electrical  conductivity  of  a  solu- 
tion must  be  proportional  to  the  number  of  free 
ions  in  it ;  and  hence  the  numbers  of  free  ions  in 
different  solutions  may  be  ascertained  by  measur- 
ing the  conductivities  of  the  solutions.  It  is 
equally  evident  that,  if  the  explanation  is  cor- 
rect, the  total  number  of  particles  { ions  as  well 
as  molecules)  in  a  solution,  say,  of  potassium 
chloride  is  greater  than  Avhat  it  would  be  if  that 
salt  was  not  dissociated.  Comparing  a  solution 
of  an  electrolyte  ( i.e.  an  acid,  base,  or  salt ) 
Avith  a  solution  of  an  equivalent  quantity  of  any 
non-electrolyte,  the  former  solution  must  contain 
a  larger  total  number  of  particles  than  the  lat- 
ter; because  in  the  latter  the  number  of  particles 
is  not  increased  by  dissociation. 

These  considerations  have  been  applied  to  ex- 
plain the  abnormal  behavior  of  solutions  of  acids, 
bases,  and  salts.  When  dissolved  in  Avater,  these 
substances  haA-e  been  knoAATi  to  affect  its  physical 
properties  much  more  than  equiA'alent  amounts 
of  substances  of  any  other  class.  Thus,  dissolv- 
ing a  giA'en  amount  of  common  salt  causes  the 
boiling  temperature  of  Avater  to  become  much 
higher  than  dissohung  an  equiA'alent  amount  of 
sugar  (a  non-electrolyte)  ;  and  the  same  may  be 
said  of  the  loAA-ering  of  the  freezing-point  of 
Avater  and  of  certain  other  changes  in  its  physical 
properties.  In  the  case  of  a  non-electrolyte,  the 
eleA^ation  of  the  boiling-point,  as  aa'cII  as  the  de- 
pression of  the  freezing-point,  is  found  to  be  pro- 
portional to  the  amount  of  substance  dissoh^ed, 
and  can  therefore  be  readily  calculated.  In  the 
case  of  electrolytes,  and  only  of  these,  that  pro- 
portionality is  not  found  to  exist:  and  before 
the  invention  by  Arrhenius  of  the  theory  of  elec- 
trolytic dissociation,  the  exact  change  in  physical 
properties  of  the  soh-ent  produced  by  these  sub- 
stances could  not  be  calculated.  The  theory  of 
dissociation  attacks  this  problem  in  the  folloAv- 
ing  manner:  It  starts  Avith  the  princi]ile  that  the 
changes  are  proportional  to  the  number  of  par- 
ticles of  the  dissolA^ed  substance ;  combines  thi3 
principle  Avith  the  idea  that  the  number  of  free 
ions  in  a  solution  is  shown  by  the  electrical  con- 
ductiA'ity:  calculates  the  total  relatiA"e  number 
of  particles  from  the  relatiA'e  number  of  free  ions 
present;  and  then  calculates  the  eleA'ation  of  the 
boiling-point  and  the  depression  of  the  freezing- 
point  from  the  total  number  of  particles.  The 
figures  thus  obtained  by  theoretical  calculation 
are  foimd  to  be  in  remarkabU'  close  agreement 
Avith  the  results  of  actual  observation,  and  this 


indicates  more  strongly  than  any  other  fact  could 
the  great  probability  of  the  correctness  of  the 
theory  of  dissociation. 

Electrohlic  dissociation  is  usually  incomplete. 
That  is  to  say,  of  the  total  number  of  molecules 
in  .solution,  only  some  are  usually  dissociated 
into  ions,  the  rest  remaining  undissociated.  The 
dissociated  fraction,  representing  the  'degree  of 
dissociation,'  depends  on  tAvo  factors:  the  con- 
centration of  the  solution  and  the  temperature. 
When  the  concentration  is  diminished  by  adding 
pure  Avater  to  the  solution,  the  degree  of  disso- 
ciation becomes  greater:  by  adding  a  A^ery  large 
amount  of  A\-ater  to  the  solution,  the  dissocia- 
tion may  in  many  cases  be  rendered  complete, 
i.e.  no  molecules  may  be  left  undissociated.  As 
to  the  influence  of  temperature,  no  clear  causal 
relation  has  as  yet  been  established;  empirically 
it  is  knoAvn  that  a  rise  of  temperature  causes  in 
some  cases  an  increase,  in  other  cases  a  decrease, 
of  the  degree  of  dissociation.  Comparing  the  tAvo 
forms  of  dissociation,  chemical  and  electrolytic, 
we  find  that  they  resemble  each  other  Avith  regard 
to  concentration,  but  differ  Avith  regard  to  tem- 
perature. Increasing  the  presence  of  a  gas 
causes  its  volume  to  diminish,  and  hence  its  con- 
centration, i.e.  the  amount  of  matter  in  unit 
A^oliune,  to  increase.  A  similar  rule  holds  good  in 
the  ease  of  electrolytic  dissociation  in  solution. 
On  the  other  hand,  a  rise  of  temperature  iuAaria- 
bly  causes  more  molecules  to  dissociate  chemic- 
ally, but  in  many  cases  has  the  rcA^e^e  effect  on 
substances  dissociated  electrolytically.  The  the- 
ory of  electrolytic  dissociation  performs  in  a  re- 
markable degree  the  function  of  a  truly  scien- 
tific theory,  Aiz.  that  of  bringing  out  a  connection 
bet\A"een  phenomena  that  are  seemingly  A^ery  dif- 
ferent in  their  nature.  Who  AA-ould  imagine,  for 
instance,  that  the  boiling  or  freezing  temperature 
of  a  solution  of  common  salt  has  any  connection 
AAith  its  electrical  conduct iA'ity?  Arrhenius's  the- 
ory establishes  an  exact  mathematical  relation. 
The  theory  draAvs  for  us  a  picture  of  things  that 
lie  as  far  beyond  the  poAver  of  our  senses  as  the 
remotest  of  the  unseen  AA-orlds  in  space;  yet  the 
more  proofs  are  adduced  of  the  correctness  of  the 
theory,  the  more  probable  it  becomes  that  the 
picture  draAvn  by  it  is  actually  tiiie  to  reality. 
To  the  practical  scientist,  hoAvever,  this  is  of  sec- 
ondary importance.  ^luch  more  important  is  the 
fact  that  the  ionic  theory  furnishes  indisputably 
A-aluable  icorking  principles.  It  can  be  and  has 
been  criticised;  and  scientific  criticism  is  ahvays 
useful.  XcA-ertheless,  many  able  chemists  are  de- 
A'oting  their  energy  to  dcA-elop  it  and  apply  it  to 
all  possible  cases.  Let  the  theory  be  abandoned 
as  inadequate  to-morroAV ;  to-day  it  leads  us  to 
the  discoA'ery  of  neAv  relations,  and  it  has  corre- 
lated (i.e.  explained)  a  A^ariety  of  facts  that  Avere 
unintelligible  yesterday.  It  has  already  ex- 
plained many  of  the  facts  of  organic  and  analyti- 
cal chemistry;  it  has  explained  the  behaAMor  of 
the  different  indicators  used  in  alkalimetry  and 
acidimetry;  and  it  is  being  more  and  more  ex- 
tensively applied  to  problems  of  physiology  and 
bacteriology.  Thus,  the  researches  of  Louis  Kah- 
lenberg  haA'e  shoAvn  that  the  poisonous  action  of 
acids,  bases,  and  salts  depends  on  the  degree  of 
their  dissociation  in  solutions.  Similar  results 
AA-ere  obtained  by  Paul  and  Kronig,  Avho  inA'esti- 
gated  the  action  of  acids  and  bases,  and  of  the 
salts  of  mercury,  gold,  and  sih'er,  on  the  spores 
of   the   anthrax   bacillus   and   on   the   vegetative 
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forms  of  Staphylococcus  pyogenes  aureus.  Griitz- 
iier  and  Haffner  have  shown  that  the  amount  of 
casein  precipitated  in  milk  by  the  addition  of 
acids  depends  on  the  degree  of  dissociation  of  the 
latter,  and  that  the  presence  of  salts  modified 
this  relation  in  accordance  with  the  theory  of 
dissociation.  Finallj',  the  researches  of  Jacques 
Loeb  have  shown  how  important  may  be  the  ap- 
plications of  the  electrolytic  theory  to  the  physi- 
ology of  man  and  of  the  lower  animals.  See 
Electro-Chemistry  ;    Solution  ;    Acids. 

DISSOLVING  VIEWS.  Pictures  on  a 
screen  produced  by  a  mechanical  device  attached 
to  the  magic  lantern  or  stereopticon  which  causes 
the  image  furnished  by  one  slide  to  dissolve,  as  it 
were,  or  blend  into  that  of  the  following  slide. 
Two  lanterns  are  generally  employed  to  secure 
this  effect,  which  is  obtained  by  gradually  cover- 
ing one  of  the  projection  lenses  and  allowing  the 
rays  from  the  other  to  fall  on  the  screen. 

DISSONANCE  (Lat.  dissonantia,  from  dis- 
sonare,  to  sound  harshly,  from  dis-,  away  + 
sonare,  to  sound,  Skt.  svan,  to  resound).  The 
simultaneous  sounding  of  two  or  more  tones  for- 
eign to  a  major  or  minor  triad.  Dissonance  pro- 
duces a  feeling  of  unrest  requiring  a  resoll^tion 
into  consonance  (q.v. ).  This  feeling  of  vmrest  is 
attributed  to  the  complex  ratios  existing  between 
the  number  of  vilirations  of  dissonant  intervals; 
whereas  the  ratios  of  consonant  intervals  are  al- 
ways simple.  In  reality  it  is  impossible  to  set 
up  any  exact  limits  of  dissonance,  as  what  may 
seem  dissonant  to  one  person  may  seem  consonant 
to  another.  But  it  is  easy  to  establish  certain 
landmarks  within  which  each  individual  will,  to 
a  certain  extent,  determine  the  bounds  of  disso- 
nance. Dissonant  intervals  are  the  major  and 
minor  second  and  all  augmented  or  diminished 
intervals.  (See  Interv.\l. )  Chords  containing 
one  or  more  dissonant  intervals  are  dissonant 
chords  and  require  resolution.  The  dissonant 
chords  are  all  augmented  and  diminished  triads, 
as  well  as  all  chords  of  tlie  seventh  and  ninth. 
See  Acoustics;    Chord;    Harmony;    Triad. 

DISTAFF  ( AS.  distcef,  from  *  dise,  OE.  dizen, 
to  dress  with  flax  for  spinning,  to  bedizen.  Low 
Ger.  diesse,  flax  on  the  distaff  +  sfcef,  staff). 
The  staff  on  which  the  flax  or  wool  is  fastened, 
and  from  which  the  thread  is  drawn  in  spinning. 
-\s  represented  in  ancient  art,  and  still  used  by 
Greek  peasants,  it  is  a  straight  rod,  from  either 
side  of  which  projects  near  one  end  a  semicircle 
of  cane  or  withes,  forming  a  bed  to  which  the 
wool  or  flax  is  attached.  In  both  ancient  and 
modern  art,  the  Fates  are  usually  represented 
with  it,  engaged  in  spinning  the  thread  of  life. 
It  has  ever  been  considered  as  the  peculiar  emblem 
of  feminine  as  opposed  to  masculine  occupations, 
and  is  sometimes  used  figuratively  for  a  woman. 

DISTAFF'S  DAY,  Saint.  A  name  given  to 
January'  7,  because  it  marks  the  return  of  the 
women  to  their  usual  daily  occupation  after  the 
Christmas  festivities  terminating  on  the  Twelfth 
Day,  January   6. 

DISTANCE  (OF.,  Fr.  distance,  from  Lat. 
distantia,  from  distare,  to  be  distant,  from  dis-, 
apart  +  stare,  Gk.  l(TTdvat,  histayiai,  OChurch 
Slav,  stati,  Skt.  stlxa,  to  stand;  connected  with 
OHG.  stcn,  Ger.  stehen,  to  stand,  and  ultimately 
with  Goth.,  AS.  standan,  Engl,  stand).  In  navi- 
gation    (q.v.),    the    distance    between    any    two 


places  is  the  length  of  the  rhumb-line  (q.v.)  be- 
tween the  places.  On  the  ordinary  sailing  chart 
(Mercator's  projection)  the  rhumb-line  is 
straight.  Also,  the  angular  distance  between 
heavenly  bodies  measured  on  the  arc  of  the  great 
circle  passing  through  them. 

The  limit  of  view  in  a  picture,  or  point  of  dis- 
tance, as  it  is  called  in  perspective,  is  that  \)o\- 
tion  of  the  picture  where  the  visual  rays  meet; 
the  middle  distance  being  the  central  portion  l)e- 
tween  the  extreme  distance  and  the  foreground. 
Distance,  in  a  picture,  is  obtained  by  painting 
the  tones  that  express  the  relative  remoteness  of 
a  distant  object  with  the  same  directness  and 
truth  that  is  employed  in  portraying  those  ob- 
jects that  are  near  at  hand,  or  in  the  foreground, 
as  it  is  called.  When  distant  objects  are  thus 
true  in  color,  the  quality  of  distance  will  be  pro- 
duced by  the  diminution  in  size  which  obedience 
to  the  laws  of  perspective  exacts.  See  Perspect- 
ive. 

DISTANCE,  or  DEPTH,  Perception  of. 
When  we  look  at  objects  we  think  that  we  see 
how  far  away  they  are.  Yet  their  distance  is  not 
directly  given  with  the  act  of  vision.  It  is  true 
that  a  few  writers,  e.g.  Hering  and  James,  be- 
lieve that  the  primitive  field  of  view  was  not  alto- 
gether flat,  and  that  distance  is  'a  genuinely  opti- 
cal feeling' ;  but  the  majority  agree  that  it  is  de- 
rivative, built  up  by  the  association  of  tactual 
ideas  Avith  certain  'signs,'  visual  and  strain  sen- 
sations arising  in  the  use  of  the  eyes.  In  either 
case  it  is  admitted  that  the  'optical  signs'  them- 
selves, the  'criteria  of  distance,'  as  they  aie 
called,  are  essential  to  the  complete  development 
of  the  idea.  We  must  distinguish  between  tlie 
'primary,'  immediately  given,  and  the  'secon- 
dary,' or  indirect  criteria.  The  former  are  (1) 
dissimilarity  of  retinal  images;  (2)  converg- 
ence strains;  (3)  accommodation  strains;  and 
(4)  dispersion  circles.  The  last  must  be  taken 
together  with  the  third.  Alone,  it  is  of  minor 
importance;  for  accommodation,  which  clarifies 
moderately  distant  objects,  will  occasion  disper- 
sion circles  for  both  nearer  and  farther  objects. 
The  strain  set  up  in  the  ciliary  muscle  as  it 
focuses  the  lens  may.  however,  serve  as  a  definite 
empirical  criterion  of  distance.  The  second  fac- 
tor results  from  the  functioning  of  the  eyes  in 
binocular  vision.  If  we  are  to  have  a  single  clear 
image  of  near  objects,  the  eyes  must  converge. 
The  intensity  of  the  strain  sensations  thus  en- 
gendered increases  in  proportion  to  the  proximity 
of  the  fixated  point.  Experimental  investiga- 
tions of  the  sensitivity  to  strain  sensations,  as 
well  as  the  anatomical  arrangement  of  the  twelve 
eye-muscles,  warrant  the  assumption  that  such 
sensations  may  give  accurate  indications  of  the 
distance  of  objects,  at  least  up  to  a  fcAv  hundred 
feet.  Convergence,  together  with  accommoda- 
tion, is,  according  to  Wundt  and  Arrer,  the  es- 
sential liasis  of  the  perception  of  depth.  But 
other  authorities,  notably  Wheatstone.  Tiering, 
and  Hillebrand,  lay  stress  upon  the  dissimilarity 
of  retinal  images.  We  have  given  us,  in  our  two 
eyes,  two  pictures  of  every  object  seen.  The 
difference  between  the  two  pictures  increases  with 
the  nearness  of  the  object.  The  testing  of  the 
part  played  by  this  disparity  in  the  ])erception  of 
distance  led  to  the  invention  of  the  stereoscope, 
which  enables  us  artificially  to  reconstruct  the 
actual  retinal  conditions  of  binocular  vision. 
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In  our  daily  life,  it  is  perhaps  true  that  the 
secondary  criteria  become  most  important ;  they 
are  at  least  most  in  evidence.  These  indirect 
data  of  distance  are  seven  in  numher:  (1)  lin- 
ear perspective,  i.e.  the  perspective  of  drawing, 
the  course  of  the  contour  lines  of  objects  in  the 
visual  field;  (2)  aerial  perspective,  i.e.  distinct- 
ness of  outline  and  color-tone;  (3)  the  number 
of  inter\ening  object*,  or  the  partial  covering  of 
the  distant  by  the  nearer;  (4)  movement  of  ob- 
jects in  the  visual  field,  e.g.  swiftly  moving  ob- 
jects seen  from  the  window  of  a  moving  train 
are  kno\^Ti  to  be  near;  (5)  movement  of  our 
own  head  or  body,  with  consequent  relative  dis- 
placement of  objects  difl'erently  distant:  (G)  dis- 
tribution of  light  and  shade,  e.g.  the  illusion  of 
depth  given  by  appropriately  shaded  stage-set- 
tings; and  (7)  visual  angle,  i.e.  the  apparent 
size  of  known  objects.  The  two  last  are  the  most 
influential.  Consult :  Berkeley,  An  Essay  To- 
uard  a  Xcic  Theory  of  Vision  (London,  1709)  ; 
Wundt,  Human  and  Animal  Psychology,  trans. 
by  Creighton  and  Titchener  (London,  1896)  : 
Titchener,  An  Outline  of  Psychology  (New  York, 
1899)  :  James.  Principles  of  Psychology  (New 
York,  1890). 

DISTEMPER  (OF.  destemprer,  to  distemper, 
ML.  distemperare,  from  Lat.  dis-,  apart  -{- 
tenipcrare,  to  temper,  from  tcmpus,  time).  A 
typhoid  inflammation  affecting  the  upper  air- 
passages  of  young  dogs,  and  resembling  in  many 
respects  the  strangles  of  young  horses,  and  the 
scarlatina  and  other  such  complaints  of  children. 
Like  these,  it  is  contagious,  runs  a  definite 
course,  is  accompanied  by  low  fever  and  debility, 
and  is  most  successfully  treated  by  good  nursing 
and  attention  to  diet  and  regimen.  The  eyes 
are  red.  weak,  and  watery;  the  nose  dry  and 
hot :  draughts  of  air  or  movements  of  the  ani- 
mal readily  excite  sneezing  or  cough ;  there  is 
dullness,  fever,  and  loss  of  appetite.  The  thick- 
ened slimy  mucus  which  the  inflamed  membrane, 
after  some  days,  secretes,  accumulates  about  the 
eyes,  nostrils,  and  respiratory  passages,  and, 
lodging  in  the  bronchial  tubes,  prevents  the  free 
access  of  air  and  the  proper  purification  of  the 
blood.  Hence  ensue  distressed  breathing,  increas- 
ing weakness,  and  symptoms  of  nervous  dis- 
turbance, such  as  staggering  gait,  chorea  (q.v.), 
and  fits.  All  dogs  are. liable  to  distemper,  but 
the  delicate,  highly  bred,  and  artificially  treated 
varieties  suff'er  most  severely,  and  among  them 
the  mortality  is  very  great.  All  irritating  and 
reducing  remedies  must  be  carefully  avoided, 
and  a  good  dry  bed  in  a  comfortable  airy  place 
provided.  The  stomach,  which  is  generally  over- 
loaded, should  be  relieved  of  its  contents  by  an 
emetic,  which  for  an  ordinary-sized  English  ter- 
rier may  consist  of  two  grains  each  of  tartar 
emetic  and  ipecacuanha,  with  eight  or  ten  grains 
of  common  salt,  given  in  a  wineglassful  of  tepid 
water.  If  no  effect  is  produced,  the  dose  must 
be  repeated  in  twenty  minutes.  Constipation,  if 
present,  should  be  corrected  by  half  an  ounce 
each  of  castor  and  olive  oil,  to  which,  in  large 
dogs,  a  few  grains  of  gray  powder  is  a  useful 
addition.  The  febrile  symptoms,  if  acute,  may 
be  alleviated  by  giving  four  times  daily,  in  cold 
water,  two  drops  of  tincture  of  aconite,  and  five 
grains  each  of  nitre  and  extract  of  belladonna. 
In  cases  where  the  pulse  is  very  weak  care 
should    be    exercised    in    the    administration    of 


aconite.  Distressed  breathing  will  be  relieved 
by  applying  to  the  chest  and  sides,  for  an  hour 
or  two  conlinuously,  a  thick  flauuel  cloth,  wrung 
at  short  intervals  out  of  not  water.  The  throat 
may  also  be  rubbed  with  hartshorn  and  oil,  and 
the  nostrils  sponged  and  steamed  occasionally. 
Give  frequently,  and  in  small  quantities  at  a 
time,  milk  and  bread,  or  any  other  such  simple 
and  digestible  food;  and  when  recovery  is  tardy, 
and  weakness  ensues,  endeavor  by  nursing,  and 
by  the  use  of  tonics  and  stimulants,  to  support 
tlae  strength. 

The  term  distemper  is  sometimes  applied  to  in- 
fluenza (q.v.)  in  horses,  and  epizootic  pleuro- 
pneumonia (q.v.)  in  cattle.  For  an  account  of 
distemper  in  pigs,  see  Hog  Choleba. 

DISTEMPER  ( IX  Patn-tixg  ) .    See  Tempera. 

DISTICH,  dis'tik  {'Lat.  distichon,  Gk.  Sianxov, 
distichoii,  distich,  from  dt-,  di-,  double  +  anj^oc, 
stichos,  row,  from  areix^iv,  steichein,  to  tread). 
The  classical  name  given  to  any  pair  of  lines,  but 
especially  to  a  hexameter  and  pentameter,  mak- 
ing complete  sense.  It  was  much  used  by  the 
Greeks  and  Romans  as  a  vehicle  for  the  expres- 
sion of  single  thoughts  and  sentiments;  and 
hence  became  almost  exclusively  employed  for 
the  classical  epigram.  The  great  poets  of  mod- 
ern Germany,  Goethe,  Schiller,  etc.,  have  also 
shoA\Ti  a  fondness  for  the  distich,  and  a  remark- 
able skill  in  the  use  of  it.  A-collection  of  moral 
maxims  in  Latin,  ascribed  to  a  certain  Dionysius 
Cato  (q.v.),  are  called  Disticha,  and  were  highly 
popular  during  the  Middle  Ages. 

DISTILLATION  (Lat.  destiUatio,  from  de- 
stillare.  to  distil,  from  de,  down  -j-  stillare.  to 
drop,  from  stilla.  drop),  A  process  consisting 
in  the  evaporation  of  liquids  by  boiling  and  the 
subsequent  liquefaction  of  their  vapors  by  cool- 
ing. The  purpose  of  distillation  is  to  separate 
different  substances  from  one  another  more  or 
less   completely.     The   process   has   been   in   use 
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Fig.  1.  DISTILLING  AP- 
PARATUS AS  DRAWN  IN 
THE  THIRD  CENTURY  A.D. 


Fig.  2.  distilling  appara- 
tus as  DRAWN  IN  THE  FIFTH 
CENTURY  A.D. 


since  ancient  times,  and  in  the  first  centuries 
of  our  era  was  employed  in  much  the  same  man- 
ner as  at  the  present  time.  In  the  third  cen- 
tury A.D.  sea-water  was  by  distillation  rendered 
fit   for  drinking,  and   it  was  knoA\Ti  that  prac- 
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tically  pure  water  may  be  isolated  from  wine  and 
other  liquid  mixtures  by  distillation.  The  al- 
chemists obtained  the  mineral  acids  and  other 
valuable  substances  by  processes  of  distillation, 
and  at  the  present  day  distillation  is  one  of  the 
most  potent  processes  in  the  hands  of  the  scien- 
tific and  industrial  chemist. 


Fig.  3.  modebn  distilling  apparatus. 

What  usually  takes  place  during  the  distilla- 
tion of  a  mixtuie  is  very  simple:  The  given 
liquid  becomes  divided  into  portions  of  unequal 
volatility,  every  portion  that  distils  over  being 
more  volatile  than  the  portion  that  still  remains 
behind.  And  as  less  volatile  liquids  boil  at 
higlier  temperatures  than  more  volatile  ones,  it 
is  obvious  that  the  boiling-point  of  a  distilling 
mixture  must  continually  rise.  If  the  mixture 
were  allowed  to  evaporate  at  constant  tempera- 
lure  its  vapor-tension  must  continually  decrease. 
A  liquid  whose  vapor-tension,  during  evapora- 
tion, might  increase,  is  an  impossibility  for  al- 
most obvious  reasons.  Such  a  liquid  and  its 
vapor  would  constitute  a  system  whose  volume 
would  increase,  and  not  diminish,  if  some  com- 
pressing power  Mas  brought  to  act  upon  it; 
which  is  absurd.  Further,  by  means  of  such  a 
liquid,  it  would  be  easy  to  obtain  a  form  of  what 
physicists  call  'perpetual  motion  of  the  second 
kind,'  which  the  science  of  thermodynamics 
recognizes  as  no  less  impossible  than  the  crea- 
tion of  mechanical  work  out  of  nothing.  (See 
Thermodynamics.)  But  while  the  vapor- ten- 
sion of  an  eA-aporating  mixture  cannot  possibly 
increase,  it  may,  and  in  certain  cases  does,  re- 
main constant.  Thus  a  mixture  of  three  parts 
of  water  and  97  parts  of  absolute  alcohol  will 
evaporate  without  change  of  vapor-tension.  The 
question  therefore  remains,  what  mixtures  are 
subject  to  decrease  of  vapor-tension,  and  what 
mixtures  evaporate  without  much  change.  The 
answer  is:  If  the  ingredients  are  present  in  such 
proportions  that  the  vapor-tension  of  the  mix- 
ture is  either  the  highest  or  the  lowest  that  can 
be  obtained  with  the  given  substances,  then  the 
vapor-tension  will  remain  constant  during  evapo- 
lation;  in  every  other  case  it  will  decrease.  If 
for  a  certain  proj)ortion  of  the  ingredients  the 
vapor-tension  of  the  mixture  is  lower  than  for 
any  other  proportion,  the  composition  of  the 
boiling  liquid  will  approach  nearer  and  nearer 
to  that  proportion  as  a  limit;  once  that  limit 
reached,  the  vapor-tension  cannot  decrease  any 
further,  and  thenceforward  the  composition  of 
the  distilling  liquid  must  remain  unchanged:  the 
vapor  passing  off  and  the  liquid  remaining  be- 
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hind  will  have  precisely  the  same  relative  com- 
position. Again,  if  at  a  certain  temperature  a 
given  mixture  has  the  highest  vapor-tension  that 
can  possibly  be  obtained  with  its  ingredients, 
then  a  separation  into  more  and  less  volatile  por- 
tions is  evidently  impossible,  and  hence  the  dis- 
tillation can  produce  no  change  of  composition. 
A  mixture  of  3  parts  of  water  and  97  parts  of 
absolute  alcohol  has,  at  its  boiling-temperature, 
a  higher  vapor-tension  than  any  other  mixture 
of  water  and  alcohol  at  the  same  temperature ; 
and  this  is  why  that  mixture  distils  over  with- 
out change  of  composition. 

From  the  above  it  may  be  seen  that  the  pos- 
sible changes  of  the  total  vapor-tension  of  a 
mixture  determine  in  a  general  manner  the  di- 
rection in  which  the  changes  of  composition  will 
proceed  in  course  of  a  distillation.  To  recapitu- 
late, distillation  can  effect  a  change  in  the 
composition  of  a  given  mixture  only  if  both  of 
the  following  conditions  are  fulfilled :  ( 1 )  If 
there  exist  mixtures  of  the  same  substances, 
whose  vapor-tensions  are  less  than  that  of  the 
given  mixture;  (2)  if  there  also  exist  mixtures  of 
the  same  substances,  whose  vapor-tensions  are 
greater  than  that  of  the  given  mixture.  Distilla- 
tion will  then  divide  the  given  mixture  into, 
say,  two  portions,  one  of  which  will  be  more,  the 
other  less,  volatile  than  the  given  mixture.  But 
the  exact  course  of  a  distillation  is  far  from 
being  determined  by  these  laws.  For  example,  no 
answer  is  thus  furnished  to  the  question:  being 
given  a  mixture  of  a  pound  of  water  and  a  pound 
of  alcohol,  and  supposing  that  half  the  mixture 
has  distilled  over,  what  is  the  composition  of  the 
distillate?  The  total  vapor-tension  of  a  mixture, 
it  must  be  remembered,  is  the  sum  of  the  'partial' 
vapor-tensions  of  its  ingredients.  The  relative 
amounts  of  the  ingredients  passing  over  at  any 
moment  are  proportional  to  their  partial  vapor- 
tensions  at  that  moment.  The  partial  vapor- 
tensions  in  a  mixture  are  known  to  be  lower 
than  the  vapor-tensions  of  the  ingredients  in  an 
isolated  state.  But  what  they  are  exactly  is 
but  seldom  known.  To  determine  them  experi- 
mentally is  a  matter  of  considerable  difficulty; 
and  no  theory  is  known  which  would  permit  of 
calculating  them  in  all  ordinary  cases.  Hence 
our  knowledge  of  the  process  of  distillation  is  as 
yet  extremely  meagre.  An  empirical  rule  capable 
of  yielding  some  practical  results  has  been  pro- 
posed by  Brown,  and  has  been  somewhat  de- 
veloped by  Thomas,  Barrell,  and  Yoimg.  But 
it  is  by  no  means  sufficiently  established  to 
require  explanation  here.  The  modern  theory  of 
solutions,  too,  has  been  brought  to  bear  on  the 
problem  of  distillation;  but  that  theory  permits 
of  calculating  the  partial  vapor-tensions  only  in 
mixtures  containing  a  very  large  excess  of  one 
of  the  ingredients  ('dilute  solutions'),  and  hence 
cannot  furnish  a  sufficiently  general  solution  of 
the  problem  of  distillation. 

It  remains  to  notice  briefly  the  processes  of 
fractional  distillation  and  distillation  with  a 
reflex  condenser  kept  at  constant  temperature. 
In  fractional  distillation,  which  is  very  fre- 
quently employed  by  organic  chemists,  a  mixture 
is  first  divided  into  a  series  of  'fractions'  by  dis- 
tillation;  then  the  fractions  are  subdivided  by 
further  separate  distillations ;  then  some  of  the 
fractions  are  mixed  torrether  in  pairs  or  threes, 
the  resulting  liquids  again  distilled  separately, 
and  so  forth  until  the  required   separation  has 
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been  effected.  If  a  condeuser  is  attached  to  the 
still  in  such  a  manner  that  any  liquid  forming 
in  it  may  dow  back  into  the  still,  and  if  the  tem- 
perature in  this  condenser  is  kept  constant,  then 
the  vapors  passing  out  of  it  uncondensed  are 
found  to  have  the  same  relative  composition,  no 
matter  Avhat  changes  of  composition  are  taking 
place  in  the  distilling  liquid.  In  most  cases  ex- 
amined (but  not  in  mixtures  of  alcohol  and 
water),  the  distillate  thus  obtained  is  found  to 
boil  exactly  at  the  temperature  at  which  the  con- 
denser has  been  kept.  See  CHEiiiSTKY;  Boilxn'G- 
POIXT;   EVAPOKATIOX:   DISTILLED  LiQUORS. 

Destructive  Distillation.  This  is  quite  dif- 
ferent from  the  process  described  above.  For 
while  that  process  is  purely  physical  and  in- 
volves no  chemical  change  whatever,  destructive 
distillation,  as  implied  by  the  term,  causes  pro- 
found chemical  changes  in  the  materials  sub- 
jected to  it.  Examples  of  destructive  distillation 
are :  the  heating  of  coal  in  gas-works  at  a  red 
heat,  when  it  resolves  itself  into  coke,  Avhich  is 
left  in  the  retort,  and  coal-gas,  naphtha,  tar,  etc., 
which  distil  over  into  suitable  receivers;  the 
treatment  of  coal  at  and  below  a  red  heat,  when 
it  yields  much  paraffin  oil;  and  the  distillation 
of  wood  in  close  vessels,  at  a  red  heat,  when 
charcoal  is  left  in  the  vessel,  and  wood-vinegar, 
wood-spirit,  tar.  etc..  pass  over  in  vapor,  and 
are  condensed.  See  Tar;  Coal-tar;  Gas,  Illv- 
iiixATixG:  Paraffin;  Acetic  Acid;  Dippel's 
AxiMAL  Oil;  etc. 

DISTILLED  LIQUORS,  or  Abde]S"t  Spirits. 
Alcoholic  liquor^  manufactured  by  the  process  of 
distillation  ( q.v. ) .  They  may  be  produced  from 
fermented  liquors  or  directly  from  the  raw  ma- 
terials, which  must  contain  a  large  percentage 
either  of  sugar  or  of  starch.  An  example  of  the 
first  class  is  brandy,  which  is  made  by  distilling 
wine.  An  example  of  spirit  produced  from  sac- 
charine material  is  rum,  which  is  made  from 
molasses,  while  whisky,  made  from  corn,  rye. 
barley,  or  other  cereal,  is  an  example  of  spirit 
made  from  a  starchy  material.  The  process  of 
distillation  may  be  so  conducted  as  to  produce 
an  alcoholic  beverage  or  simply  a  'raw  spirit.' 
From  the  latter,  by  a  process  described  below,  is 
obtained  the  rectified  spirit  which  is  used  as  a 
basis  in  the  manufacture  of  various  alcoholic 
beverages.  Rectified  spirit  is  also  employed  in 
the  arts,  and  from  it.  by  a  process  of  piirifica- 
tion,  is  obtained  the  absolute  ethyl  alcohol  of  the 
chemist.     See  Alcohol. 

History.  All  the  intoxicating  drinks  used  in 
ancient  times  seem  to  have  been  the  product  of 
fermentation  only.  The  art  of  distilling  liquors 
is  first  mentioned  by  an  Arabian  physician  of  the 
tenth  century.  Albukassen  by  name,  though  the 
invention  is  attributed  by  some  to  the  northern 
nations.  The  name  aqua  vitce.  given  to  distilled 
spirits,  shows  what  an  estimate  was  put  upon  the 
discovery  by  early  physicians  and  alchemists. 
One  of  them  "declares  this  admirable  essence  to 
be  an  emanation  from  divinity,  an  element  newly 
revealed  to  man,  but  hid  from  antiquity  because 
the  human  race  were  then  too  yoimg  to  need  this 
beverage  destined  to  revive  the  energies  of  modern 
decrepitude." 

Process  of  Manufactltse.  Spirits  were  first 
distilled  from  wine,  but  an  endless  variety  of 
substance^  ai"e  now  used  in  their  manufacture. 
Alcohol,  howeA'er,  is  the  essential  element  in  all 


spirits.  It  results  from  the  decomposition  of 
>,ugar,  which,  by  the  process  of  fermentation,  is 
resolved  into  carbonic  acid  and  alcohol.  Sugar  is 
therefore  the  direct  .source  of  alcohol,  and  for 
this  reason  sweet  vegetables  and  fruits  may  be 
converted  into  spirits.  But  starch  is  readily 
converted  into  sugar  by  means  of  the  substance 
called  diastase,  which  is  found  in  malt  and  in 
germinating  seeds  generally.  (See  Beer  and 
Brewing.)  Hence,  starchy  as  well  as  sweet 
\egetables  may  be  used  in  the  manufacture  of 
spirits.  In  making  distilled  liquors,  when  the 
raw  material  is  a  fermented  liquor,  it  is  ready 
to  be  distilled  without  further  preparation ;  when 
it  is  a  sugar,  however,  it  must  first  be  fer- 
mented and  then  distilled;  when  it  is  a  starch, 
another  initial  process,  to  convert  the  starch  into 
sugar,  is  necessary. 

Masiiixg  or  Preparation  of  the  Wort.  To 
saccharify  the  starch  is  the  object  of  the  initial 
process,  technically  known  as  luashing.  This 
process  consists  in  mixing  the  raw  grain, 
properly  ground,  with  malt  and  with  water  at  a 
temperature  of  about  150°  F.  Barley,  oats, 
and  rye  are  the  grains  commonly  used.  In  Eng- 
land and  the  United  States  most  distillers  use  a 
mixture  of  raw  and  malted  grain,  in  which  the 
larger  proportion  is  raw.  The  first  mashing 
requires  from  one  to  four  hours,  during  which 
time  the  mash  is  kept  at  a  unifomi  temperature 
of  145°  F.  by  successive  additions  of  hot  water. 
After  this  saccharine  infusion,  technically  called 
icort,  has  acquired  its  maximum  density,  as  in- 
dicated by  a  saccharometer,  it  is  dra^vn  off. 
Fresh  Avater  is  then  poured  upon  the  residue  and 
allowed  to  stand  to  form  a  second  wort.  This  is 
added  to  the  first.  A  third  wort,  used  to  infuse 
a  new  mixture  of  grain,  is  sometimes  made.  In 
this  method  of  direct  mashing,  nearly  10  per 
cent,  of  the  grain  is  not  decomposed.  The  waste 
may  be  redviced  to  5  '  per  cent,  by  heating  the 
grain  and  water  before  the  malt  is  added. 

In  Germany,  where  potatoes  are  used  for  the 
manufactui-e  of  spirits,  the  potatoes  are  steamed 
before  the  malt  is  applied.  This  is  advisable 
because  potatoes  contain  a  much  smaller  pro- 
portion of  starch  than  the  cereals.  By  steam- 
ing, the  starch-cells  are  thoroughly  broken  and 
the  starch  reduced  to  a  condition  in  which  it  is 
easily  acted  upon.  Several  different  forms  of 
apparatus  have  been  devised  for  this  purpose. 
In  that  of  Henze,  which  is  largely  used,  the 
steam  is  applied  under  pressure  and  the  potatoes 
are  reduced  to  a  pulpy  liquid,  in  which  form 
they  run  into  the  mash-tub  from  an  opening  in 
the  bottom  of  the  apparatus.  After  this  mass 
lias  cooled  to  the  proper  temperature,  the  malt 
is  added  ar.d  the  wort  formed  as  described  above. 

Fermentation.  This  is  effected  by  adding 
either  brewer's  or  compressed  yeast  to  the  wort 
prepared  as  described  above :  or  to  a  saccharine 
liquid  obtained  from  molasses,  beets,  or  other 
sugar-producing  fruits  or  vegetables.  Eight  to 
ten  parts  of  brewer's  yeast  are  mixed  with  1000 
parts  of  grain  mash,  and  with  a  larger  propor- 
tion of  yea«t  for  potato  mash.  The  chemical 
processes  involved  in  fermentation,  by  which  the 
sugar  is  resolved  into  carbon  and  alcohol,  are 
discussed  under  Yeast  and  Fermentation.  From 
three  to  nine  days  are  consumed  in  fermentation. 
The  process  is  continued  imtil  the  density  of 
the  liquid  ceases  to  lessen,  as  indicated  by  the 
saccharometer.     Hydrofluoric  acid   is   quite  gen- 
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orally  used  in  the  fermentation  process.  Sadtler 
states,  in  his  Industriul  Organic  Vhemistry  (New 
Vork,  189C),  that  the  following  advantages  are 
claimed  for  its  use:'  "(l)  by  preventing  the 
losses  due  to  secondary  fermentation  the  alco- 
holic yield  is  increased;  (2)  this  yield  is 
especially  maintained  when  raw  materials  of 
somewhat  inferior  quality  are  used,  when,  with- 
out the  hydrofluoric  acid,  the  yield  would  be 
diminished;  (3)  the  development  of  foaming  in 
the  fermentation  is  largely  prevented." 

In  making  spirit  from  beets,  sulphuric  acid 
is  used  during  the  fermentative  process.  Much 
of  the  beet-spirit  is  made  from  molasses  derived 
as  a  by-product  from  the  manufacture  of  beet- 
sugar.  But  in  France  it  is  customary  to  make 
inferior  beets  directh*  into  spirit.  Only  a  small 
quantity  of  yeast  is  required,  and  fermentation 
is  completed  in  about  twenty-four  hours.  In 
the  West  Indies,  the  molasses  produced  in 
making  cane-sugar  is  utilized  in  the  manufacture 
of  whisky.  (See  Whisky.)  The  addition  of 
;veast  to  the  saccharine'  liquid  is  unnecessary,  be- 
cause enough  nitrogenous  matter  is  present  in 
the  molasses  to  produce  spontaneous  fermenta- 
tion. 

DiSTiLLATiox.  The  operations  thus  far  de- 
scribed are  merely  preliminary.  They  differ 
from  those  employed  in  the  two  fermentation 
industries,  wine  and  beer  making,  in  that  in 
preparing  the  liquor  for  distillation  the  fermenta- 
tion process  is  carried  to  its  furthest  limit  in 
order  to  produce  the  greatest  possible  amount 
of  alcohol.  The  liquid  thus  prepared  for  dis- 
tillation is  technically  known  as  the  wash.  The 
still  is  the  apparatus  in  which  the  wash  is  re- 
duced to  vapor  and  then  condensed.  In  its  oldest 
and  simplest  form  the  still  consists  of  a  copper 
vessel,  provided  with  a  closed  head,  connected 
with  a  spiral  tube,  called  the  icorm.  The  latter 
is  placed  in  a  refrigeratory,  or  closed,  chamber, 
through  which  cold  water  is  constantly  passing. 
When  heat  is  applied  at  the  still  the  spirit 
begins  to  rise  in  vapor,  along  with  more  or  less 
steam ;  these  vapors  pass  through  the  worm, 
become  condensed  by  the  cold,  and  drop  or 
trickle  down  into  the  receiver.  The  product  of 
the  first  distillation  in  a  simple  still  is  a  weak 
and  impure  liquid  technically  known  as  low 
icines.  This  is  then  redistilled  at  a  lower  tem- 
perature to  deprive  it  of  the  water  and  of  the 
fetid  oils  which  have  passed  with  the  alcohol. 

In  1801  the  first  great  improvement  in  dis- 
tilling was  invented  by  a  workman  of  Montpellicr 
named  Adam.  By  making  the  vapors  rise  from 
the  still  through  a  series  of  winding  passages, 
maintained  at  a  determinate  degree  of  heat,  and 
deposit  part  of  the  water  and  other  impurities, 
he  was  able  to  obtain  from  wine  a  spirit  of  any 
required  degree  of  purity  at  one  operation.  This 
device  was  applied  by  Pistorius  to  the  distilla- 
tion of  washes  made  from  grains.  Within  recent 
years  many  inventions  have  been  made  to  pro- 
duce the  purest  and  strongest  alcohol  at  the 
lowest  possible  cost.  Sadtler  divides  the  diflTer- 
ent  forms  of  distilling  apparatus  into  five  gen- 
eral classes:  (I)  The  simple  stills  already  de- 
scribed, with  worm-condenser  heated  by  direct 
firing.  (2)  The  simple  stills  with  closed  'wash- 
warmer.'  This  is  a  device  for  saving  fuel  by 
causing  the  pipe  containing  the  hot  vapors  on 
their  way  to  the  refrigerator  coil  to  pass  through 
a  vessel  containing  the  wash.     Thus  the  wash 


is  heated  to  a  considerable  degree  before  it 
enters  the  still  at  all.  (3)  Stills  with  rectifying 
'wash-warmer.'  This  is  a  device  invented  by 
Dorn,  in  which  the  vessel  through  which  the 
vapor  pipe  passes  is  divided  into  two  compart- 
ments by  a  sheet  of  copper.  The  upper  and 
larger  comijartment  serves  as  a  wash-warmer. 
Through  it  the  tube  conveying  the  vapors  from 
the  still  passes  into  the  lower  compartment, 
where  at  first  the  distillate  is  condensed.  But 
as  the  wash  is  warmed  by  the  vapors  from  the 
still,  the  distillate  in  this  compartment  gives 
oil"  alcoholic  vapors  which  pass  on  and  are 
condensed  in  the  worm,  while  the  watery  portion 
is  allowed  to  run  back  into  the  still.  This 
rectifying  action  can  be  increased  by  intro- 
ducing two  or  more  chambers  between  the  still 
and  the  final  condenser,  (i)  Stills  with  wash- 
warmer,  rectifying,  and  dephlegmator  apparatus 
for  intermittent  working.  (5)  Stills  with 
similar  apparatus  for  continuous  working.  A 
dephlegmator  is  an  apparatus  for  partially  con- 
densing the  vapor,  by  means  of  metallic  dia- 
phragms. The  vapor,  coming  in  contact  with 
these  metallic  sheets,  is  chilled,  and  the  watery 
portion,  which  condenses  most  readily,  separates 
and  flows  back,  while  the  alcoholic  vapors  pass 
on  through  the  pipes  to  the  condenser.  The 
Pistorius  apparatus,  already  referred  to,  is  an 
intermittent  dephlegmator.  The  original  inven- 
tion has  been  improved  successively  by  Gall, 
Schwartz,  and  Siemens,  and  is  much  used  in  C4er- 
many  in  making  potato  spirit.  Examples  of  the 
fifth  class  of  stills,  those  with  a  continuous 
dephlegmator  apparatus,  are  the  Coffey  still, 
used  in  England  for  making  grain  spirit,  and 
the  Savalle  still,  used  in  France  in  distilling 
brandy.  The  Cotfej'  still  is  particularly  well 
adapted  to  the  manufacture  of  what  is  known 
as  'silent  spirit,'  that  is  a  spirit  which  is  very 
strong  and  pure,  but  nearly  destitute  of  flavor. 
P"or  the  manufacture  of  beverages  it  is  not  so 
well  fitted  because  it  removes,  along  with  other 
impurities,  a  large  proportion  of  the  volatile 
oils  which  give  them  their  peculiar  flaA'or.  For  a 
technical  description  of  the  construction  of  these 
stills,  see  Still. 

Pl'rifyixg  the  Distilled  Spirit.  If  alcohol 
and  water  were  the  only  substances  that  pass 
over  in  distillation,  all  spirits,  from  whatever 
source,  would  be  the  same.  But,  except  to  a 
partial  extent  in  the  Coffey  still,  this  is  not  the 
case.  Brandy,  rum,  and  whisky  owe  their  dis- 
tinctive flavors  to  essential  oils  derived  from  the 
grape,  from  sugar,  or  from  grain.  Other  impuri- 
ties also  pass  over  which  are  unpleasant  and 
unwholesome.  The  mellowing  effect  of  age  upon 
spirits  is  said  to  be  due  to  the  evaporation  or 
spontaneous  combustion  of  these  oils.  Xewly 
distilled  spirits  are  in  general  fiery  and  unwhole- 
some. The  process  of  removing  the  impurities 
from  the  spirit,  by  fractional  or  repeated  dis- 
tillation, is  known  as  rectifying  the'  spirit.  Tlie 
spirit  that  is  first  condensed,  in  rectifying,  is 
crude  and  milky.  Next  comes  the  clear  alcohol, 
which  is  caught  separately.  Last  of  all  comes 
a  weak  spirit  called  faints,  which  is  returned 
to  the  still.  There  are  certain  imptirities  which 
cannot  be  removed  by  distillation.  Fusel  oil  is 
one  of  these  persistent  impurities.  Several 
chemical  methods  have  been  proposed  for  its 
removal,  but  the  method  usTially  employed  is  to 
filter   the   alcohol,   diluted   with   equal   parts  of 
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■water,  through  wood  charcoal.  A  process  which 
has  been  used  experimentally  consists  in  mixing 
the  diluted  spirit  with  petroleum  and  thor- 
oughly agitating  the  mixture.  The  petroleum  has 
the  power  of  withdrawing  the  fusel  oil  from  the 
mixture.  Absolute  or  anhydrous  alcohol  cannot 
be  obtained  by  distillation.  (See  Alcohol.) 
Rectified  spirit  of  wine,  the  name  given  to  the 
most  concentrated  form  of  alcohol  producible  bj' 
distillation,  contains  25  per  cent,  of  water.  The 
British  Pharmacopceia  describes  rectified  spirit  as 
containing  84  per  cent,  by  weight  of  real  alcohol, 
and  having  a  specific  gravity  of  0.820.  The 
United  States  Pharmacopoeia  defines  alcohol  as  a 
spirit  containing  91  per  cent,  of  real  alcohol, 
with  a  specific  gravity  of  0.83  to  0.S4.  Proof 
spirit  is  a  term  ajiplied  to  alcohol  which  conforms 
to  the  standard  of  purity  laid  down  by  English 
law  for  excise  purposes.  The  specific  gravity  of 
proof  spirit  is  0.0180,  and  it  contains  about  equal 
parts  of  water  and  alcohol.  Alcohol  is  consider- 
ably lighter  than  water  (as  793  to  1000),  and 
thus  the  lighter  the  liquid,  the  purer  it  is.  * 

Bever.^ges  M.\de  fkosi  Rectified  Spirit. 
Whisky,  brandy,  and  rum  are  distilled  liquors 
used  directh'  as  beverages.  But  much  of  the  dis- 
tilled liquor  produced  is  in  the  form  of  silent 
spirit,  and  is  used  to  fortify  wines  and  to  arrest 
fermentation  in  them  at  any  desired  stage,  and 
in  the  manufacture  of  factitious  beverages  gen- 
erally. There  is  a  large  class  of  alcoholic  bever- 
ages which  are  made  by  mixing  with  alcohol  or 
brandy  various  aromatic  substances.  These  dis- 
tilled spirits  are  discussed  under  Liqueurs. 

Bibliography.  Brannt,  Practical  Treatise 
on  the  Kaic  Materials  and  the  Distillation 
and  the  liectification  of  Alcohol,  and  the 
Preparation  of  Alcoholic  Liquors,  Liqueurs,  Cor- 
dials, and  Bitters  (Philadelphia,  1886)  :  Gaber, 
Der  praktische  DestiUntcur  und  Spirituosen-Fa- 
hrikant  (Vienna,  1901);  ]\Iaercker,  Handbuch 
der  Spiritusfahrikation  (Berlin,  1899),  of  Avhich 
there  is  a  French  translation  by  Bosker  and 
Warnery,  entitled.  Traifc  de  la  fahi'ication  de 
Valcoho'l  (Lille,  1889)  ;  Roux,  La  fabrication  de 
Valcohol.  in  seven  parts  (Paris,  1883-90).  See 
LiQiORS.  Fermented  .\xd  Distilled,  Statistics 
AND  History  of;  Brandy ;  Whisky. 

DISTILLED  WATER.  Water  obtained  by 
subjecting  ordinary  water,  which  contains  more 
or  less  non-volatile  matter  in  solution,  to  a  proc- 
ess of  evaporation  and  by  condensing  the  vapors 
in  a  separate  vessel.  Evidently,  distilled  water 
can  contain  no  fixed  matter,  although  it  may 
and  usually  does  hold  volatile  organic  matter  in 
solution.  Distilled  water  finds  extensive  use  in 
the  preparation  of  medicines  and  in  the  chemical 
laboratory,  where  the  use  of  natural  water  would 
yield  inaccurate  results.  Owing  to  the  absence  of 
mineral  salts,  distilled  water  has  a  flat  and  an 
insipid  taste.  To  eliminate  this,  ordinary  dis- 
tilled water  may  be  redistilled  with  a  small 
amount   of  potassium   permanganate. 

Distilled  waters  is  also  the  name  applied  in 
the  manufacture  of  perfumes  to  the  water  con- 
taining the  volatile,  odorous,  and  aromatic  prin- 
ciples of  plants  and  flowers  that  pass  over  on 
distillation,  as  lavender  water,  rose  water,  etc. 

DISTINGUISHED  SERVICE  ORDER.     A 

military  Order  instituted  in  188(5  by  Queen  Vic- 
toria for  the  purpose  of  rewarding  army  and 
navy  officers.     Appointments  to  membership  are 


made  by  the  sovereign,  the  head  of  the  organiza- 
tion, for  gallant  service  in  the  field  or  on  sea, 
specially  mentioned  in  dispatches  to  the  Govern- 
ment. Its  members  wear  a  gold  cross,  bearing 
on  one  side  the  imperial  crown,  and  on  the  other 
the  initials  V.  R.  I. 

DISTORTION.     See  Light,  section  on  Lenses. 

DISTRESS  (OF.  destresser,  destrecier,  des- 
troisser,  from  Lat.  distringere,  to  pull  asunder, 
from  dis-,  apart  +  stringere,  to  draw  tight;  con- 
nected with  Lith.  stregii,  to  freeze).  An  ancient 
creditor's  remedy,  common  to  all  systems  of 
primitive  law^  which  consists  in  the  seizure  and 
detention  by  the  creditor  of  his  debtor's  goods. 
It  is  one  of  the  few  suryivals  in  our  law  of  the 
practice  of  the  personal  enforcement  of  one's 
legal  rights,  without  the  intervention  of  the 
courts  or  the  assistance  of  officers  of  justice. 
Originally  applicable  to  a  great  variety  of  cases, 
it  is  now  restricted  to  a  limited  number  of  situa- 
tions, where  its  drastic  character  is  mitigated 
by  the  relation  of  the  parties  to  one  another,  and 
is  strictly  regulated  by  law. 

Blackstone  describes  distress  as  "the  taking  of 
a  personal  chattel  out  of  the  possession  of  the 
wrong-doer  into  the  possession  of  the  party  in- 
jured, to  procure  a  satisfaction  for  the  wrong 
committed."  Even  in  Blackstone's  time,  however, 
the  scope  of  the  remedy  had  been  greatly  nar- 
rowed, and  he  enumerates  only  two  principal 
cases  in  which  it  was  still  available:  (1)  for 
non-payment  of  rent  or  other  duties  annexed  to 
the  tenure  of  land ;  and  ( 2 )  in  the  case  of  cattle 
of  a  stranger  trespassing  and  doing  damage 
{damage  feasant)  on  one's  land.  It  is  still  em- 
ployed in  these  cases  in  England  and  in  many  of 
the  United  States.  It  was  a  remedy  of  feudal 
law,  inseparable  from  fealty  to  the  lord,  and  inci- 
dent to  every  service.  It  does  not  seem  to  be 
very  popular,  however,  as  a  means  of  collecting 
rents,  as  it  places  the  landlord  in  a  better  posi- 
tion than  the  other  creditors.  In  several  of  the 
New  England  States  distress  has  given  place  to 
an  attachment  on  mesne  profits.  In  Xew  York 
and  several  other  States  it  has  been  expressly 
abolished  by  statute,  and  in  North  Carolina  it  is 
held  to  be  inconsistent  with  the  spirit  of  the  laws 
and  not  to  exist  in  that  State.  Tlie  law  of  Lou- 
isiana permits  the  laYidlord  to  follow  his  tenant's 
goods  for  fifteen  days  after  removal  from  the 
premises.  In  general,  in  English  and  American 
law,  the  right  to  distrain  is  not  limited  to  the 
goods  of  the  debtor  himself,  but  extends  to  any 
goods  in  his  possession,  whether  belonging  to  him 
or  not.  But  certain  articles,  as  beasts  of  the 
plow,  implements  of  trade,  and  any  article  at  the 
time  in  personal  use  or  occupation,  have  always 
been  privileged  from  distress.  So,  also,  where 
the  owner,  not  being  the  debtor,  is  compelled  by 
necessity  to  place  his  goods  on  the  land,  or  where 
he  does  it  for  commercial  purposes ;  as,  in  the 
first  instance,  the  goods  of  a  traveler  at  an  inn. 
or,  in  the  second,  goods  deposited  in  a  warehouse 
on  storage.  Formerly  the  remedy  of  distress  was 
limited  to  the  seizure  and  detainer  of  the  goods 
until  the  claim  sought  to  be  enforced  was  paid, 
the  distrainor  having  no  right  to  sell  the  goods, 
and  the  debtor,  if  he  claimed  the  distress  to  be 
illegal,  having  recourse  to  an  action  of  replevin 
(q.v.).  for  their  recovery.  Now.  however,  by 
statute  goods  taken  \mder  distress  may  often  be 
sold  after  due   advertisement   at  public   auction 
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and  the  claim  of  the  distrainor  satisfied  out  of 
the  proceeds.  In  such  a  jurisdiction,  the  charac- 
ter of  the  remedy  by  distress  has  been  completely 
changed  from  a  species  of  legal  duress  to  a  vari- 
ety of  attachment  or  execution.  See  Landlord 
AND  Tenant;    Rent. 

•Consult:  Blackstone,  Commentaries  on  the 
Lans  of  England;  Maine,  Ancient  Law  (New 
Vork,  1872)  ;  Lectures  on  the  Early  History  of 
Institutions  {6th  ed.,  London,  1898)  ;  Gilbert, 
Treatise  on  the  Lair  of  Distresses  and  Replevins 
(1st  ed.,  London,  1857)  ;  Bullen,  Practical  Treat- 
ise on  the  Lav:  of  Distress  for  Rent  (London, 
1842)  ;  and  the  authorities  referred  to  under 
Landlord  and  Tenant. 

D'ISTRIA,  de'stre-a,  Dora.  See  Dora 
dTstria. 

DISTRIBUTION  (Lat.  distributio,  from 
distribucre,  to  distribute,  from  dis-,  apart  + 
iribuere,  to  give,  from  tribus,  tribe).  The  de- 
partment of  political  economy  devoted  to  the  con- 
sideration of  the  rewards  which  are  allotted  to 
the  several  factors  in  production.  It  is  a  famil- 
iar axiom  of  political  economy  that  land,  labor, 
and  capital  are  united  in  the  production  of  goods, 
and  that  to  each  is  accorded  a  share  of  the  prod- 
uct. Distribution  studies  the  laws  which  gov- 
ern the  recompense  of  the  several  factors,  and 
thus  includes  the  law  of  rent,  the  law  of  wages, 
and  the  law  of  interest  and  profits.  It  is  as- 
sumed that  the  three  factors  are  in  possession  of 
three  different  sets  of  persons,  although  this  is 
not  essential  to  the  formulation  of  laws.  The 
union  in  one  person  of  two  of  the  factors  would 
give  to  him  a  mixed  reward,  the  components  of 
which  would  be  governed  by  different  laws.  There 
has  been  a  tendency  in  recent  years  to  draw  more 
sharpl.y  than  formerly  the  line  between  interest 
and  profits,  to  distinguish  between  the  owner  of 
capital  who  receives  interest,  and  the  employer 
of  capital,  who  receives  profits.  This  distinction 
is  of  increasing  importance  in  the  modern  world, 
which,  with  its  extension  of  credit,  permits  so 
large  a  .share  of  the  world's  business  to  be  car- 
ried on  by  borrowed  capital,  and  places  oppor- 
tunities at  the  disposal  of  energetic  and  enter- 
prising men  which  did  not  exist  before.  The 
area  of  discussion  thus  outlined  represents  the 
most  controverted  field  in  economic  writing.  It 
has  assumed  prominence  especially  through  the 
attacks  of  the  socialists,  whose  contention  is  that 
the  distributive  process  is  radically  at  fault,  and 
thoroughly  inequitable.  It  is  interesting  to  ob- 
serv'e  that  as  the  discussion  of  exchani;e  gave 
place  in  Adam  Smith's  writings  to  that  of  pro- 
duction, so  later,  in  the  writings  of  IMalthus, 
Ricardo,  and  ^Nlill,  distribution  became  the  lead- 
ing element  in  economic  discussion.  The  interest 
shifted  somewhat  from  questions  affecting  the  in- 
crease of  the  aggregate  product  to  the  considera- 
tion of  the  laws  governing  the  distribution  of 
the  product. 

Consult  the  works  of  Ricardo.  John  Stuart 
Mill,  Cairnes,  ^larshall,  Jevons.  Walker,  Clark, 
and  Patten.  See  Political  Economy:  Inter- 
est.s  ;    Profits  ;    and  Rent. 

DISTRIBUTION.  In  its  most  general  sense 
in  the  law,  the  division  of  a  surplus  fund  among 
tliose  legally  entitled  to  share  therein.  It  applies 
equally  to  the  division  of  a  trust  fund  amonj^ 
the  cesfiiis  que  trust,  of  the  surplus  asset.s  of  a 
bankrupt    or   insolvent   among  the   creditors,   of 


partnership  property  after  payment  of  debts 
among  the  co-partners,  and  of  the  surplus  in  the 
hands  of  an  administrator  of  an  intestate  among 
those  entitled,  as  next  of  kin  or  otherwise,  to 
share  it  among  them. 

Distribution  usually  refers  to  the  last  of  these, 
and  the  statutes  wliich  have  been  enacted  in 
Great  Britain  and  in  the  United  States  to  regu- 
late the  distribution  of  an  intestate's  personal 
estate  are  known  as  statutes  of  distribution. 
The  matter  is  one  wholly  of  statute  regulation  at 
the  present  time. 

Formerly  the  personal  estate  of  one  dying  in- 
testate passed  at  once  into  the  hands  of  the 
bishop  of  the  diocese,  and  the  disposition  made 
of  it  was  determined  by  the  ecclesiastical  law, 
administered  by  the  so-called  'ordinary  court'  of 
the  diocese.  There  seems  originally  to  have  been 
no  provision  for  the  payment  of  the  debts  of  the 
decedent,  and  the  bulk  of  the  estate,  after  deduct- 
ing some  small  provision  for  the  widow  and  chil- 
dren, was  devoted  to  the  purposes  of  the  Church 
( in  pios  itsus) .  It  was,  however,  as  early  as  1285, 
provided  by  statute  (St.  Westminster  II.  c  19) 
that  the  ordinary  should  pay  the  intestate's  debts 
just  as  an  executor  was  bound  to  do,  and  in 
1357  it  was  further  enacted  (31  Edw.  III.  st.  1, 
c.  11)  that  the  ordinary  should  commit  the  ad- 
ministration of  the  intestate's  goods  to  his  next 
and  most  lawful  friends.  The  jurisdiction  of  the 
ecclesiastical  courts  over  the  administration  of 
decedent's  estates,  whether  testate  or  intestate, 
continued  in  England  till  1857,  when  it  was 
transferred  by  act  of  Parliament  to  the  newly  cre- 
ated Court  of  Probate.  It  is  now  vested  in  the 
Probate,  Divorce,  and  Admiralty  Division  of  the 
High  Court  of  Justice,  instituted  by  the  Judica- 
ture Act  of  1873.  In  the  United  States  separate 
courts  of  this  character,  known  variously  as  sur- 
rogate's courts,  probate  courts,  ordinary  courts, 
and  orphans'  courts,  have  existed  from  the  earli- 
est period  for  the  exercise  of  this  jurisdiction. 

The  administration  of  decedents'  estates  in- 
cludes ( 1 )  the  payment  of  funeral  expenses,  of 
the  costs  of  administration,  and  of  the  decedent's 
debts ;  ( 2 )  in  the  case  of  an  executor,  the  pay- 
ment of  the  legacies  given  by  the  will :  and 
(3)  in  the  case  of  either  an  executor  or  adminis- 
trator, the  distribution  of  the  surplus,  if  any, 
among  those  entitled  thereto  under  the  statutes 
of  distribution. 

The  feudal  law  of  land,  which  confined  the 
descent  of  real  estate  to  a  certain  person  or  class 
of  persons,  taking  as  heir  of  the  intestate,  had  no 
application  to  the  transmission  of  the  personal 
estate.  That  was  from  the  beginning  distributed 
on  a  more  rational  and  humane  plan,  due,  in 
large  part,  at  least,  to  the  mild  influence  of  the 
canon,  or  ecclesiastical,  law.  It  has  been  noticed 
that  in  the  earliest  period  the  right  of  the  widow 
and  children  to  share  reasonably  {partes  ratio- 
iHibiles)  in  the  decedent's  estate  was  recognized. 
The  same  principles  prevail  to-day.  There  is  a 
much  less  rigid  classification  of  those  who  stand 
in  the  order  of  distribution  than  is  the  case  in 
Ihe  law  of  the  descent  of  land,  and  there  is  noth- 
ing resembling  the  fexidal  preference  of  the  male 
to  the  female,  of  the  elder  to  the  yoimger,  of  the 
whole  to  the  half  blood.  In  England  tlie  matter 
is  regulated  by  the  statutes  22  and  23  Car.  II., 
c.  10  and  1  Jac.  II..  c.  17.  known  as  tlie  Statutes 
of  Distribution,  and  the  order  of  distribution 
])rovided  for  by  them  follows  closely  that  of  the 
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early  law  to  which  reference  has  been  made.  Simi- 
lar statutes  have  been  enacted  in  all  of  the 
United  States,  but  these,  though  governed  by  the 
same  principles  and  alike  in  their  general  out- 
lines, vary  considerably  in  detail.  In  general  it 
may  be  said  that  if  a  man  die,  leaving  a  wife  and 
children,  one-third  of  the  personal  estate  goes  to 
the  wife  and  the  remaining  two-thirds  to  the 
children.  If  there  be  a  wife  and  no  children,  the 
wife  takes  one-half,  the  other  half  going  to  the 
next  of  kin  of  the  deceased.  If  there  be  children 
and  no  wife,  the  children  take  the  whole  estate 
to  the  exclusion  of  other  kindred.  In  England 
and  in  many  of  our  States  the  position  of  a  sur- 
viving husband  is  better  than  that  of  a  surviving 
widow.  The  old  common-law  rule,  that  the  hus- 
band is  solely  entitled  to  the  personal  estate  upon 
the  death  of  the  wife,  has  been  generally  abro- 
gated in  the  United  States  where  there  are  also 
surviving  children,  and  in  many  of  the  States  his 
position  has  been  completely  assimilated  to  that 
of  the  wife.  For  a  more  detailed  and  exact  state- 
ment of  the  order  of  distribution  of  intestate's 
estates,  the  reader  is  referred  to  the  statutes  of 
the  several  States.  See  the  articles  on  Admixis- 
TRATiox ;  Descent  ;  Executor  :  and  the  author- 
ities there  referred  to:  and  also  Stimson's  J.;)!eri- 
can  Statute  Laic,  vol.  i.    (Boston,  1886). 

DISTRIBUTION  OF  ANIMALS,  or  Zoo- 
GEOGKAPUY.  Knowledge  of  the  geogi'aphical  dis- 
tribution of  animals,  and  their  faunal  relations 
past  and  present,  constitutes  a  very  important 
part  of  the  science  of  zoitlogy.  An  animal's 
environment  exerts  a  formative  influence  upon 
its  character  and  structure.  Knowledge  of  its 
habitat  and  that  of  its  species,  together  with  such 
changes  as  the  area  and  range  may  have  under- 
gone, is  therefore  essential  to  a  full  understand- 
ing of  the  natural  history  of  any  kind  of  animal 
or  animals. 

Conditions  Controlling  Habitat  and  Range. 
Some  animals  are  fitted  to  dwell  wholly  upon 
land,  others  in  water.  The  aquatic  animals  are, 
further,  divisible  into  those  of  salt  and  those  of 
fresh  waters.  The  former  have  the  oceans  of 
the  world  open  to  them,  yet  few,  if  any.  range 
through  all  seas;  furthermore,  the  inhabitants 
of  the  surface  of  the  sea  differ  from  those  of  its 
bottom  or  deeper  parts.  Similarly,  animals  able 
to  mount  into  the  air  and  to  fly  abroad  with 
apparent  freedom,  are  rarely  cosmopolitan,  and 
whole  groups  of  these,  as  well  as  innumerable 
species  and  individuals,  reside  only  within 
limited  areas  or  along  narrow  lines  of  migratory 
travel.  Fresh-water  forms  are  likely  to  be  re- 
stricted to  separate  lakes  and  river  systems.  Of 
the  terrestrial  animals  none  are  now  cosmopoli- 
tan, except  those  which  have  been  carried  by  man 
to  all  parts  of  the  world.  (The  introduced  fauna 
of  a  region  must  always  be  distinguished  from 
its  indigenous  fauna.)  On  the  contrary,  each 
of  the  present  grand  divisions  of  the  earth  has 
a  characteristic  fauna  of  its  ovm.  and  often  a 
whole  family,  order,  or  even  subclass,  belongs 
to  one  continent  alone.  Coincident  with  these 
restrictions  and  diversities,  likenesses  between 
widely  separated  lands  are  manifest ;  and  repre- 
sentatives of  a  single  group  may  be  found  in 
regions  far  distant  from  one  another.  To  set 
forth  these  facts,  to  endeavor  to  account  for 
them,  and  to  develop  their  significance,  is  the 
province  of  zoogeography. 


Limits  of  DisrEESioN :  The  Sea  as  a  Barkieb. 
Each  kind  of  animal  must  have  had  a  point  of 
origin,  whence  it  spread  as  it  increased.  Theo- 
retically, the  expansion  of  a  species  would  pro- 
ceed equally  in  all  directions,  but  actually  this 
expansion  has  encountei'ed  barriers  and  restric- 
tions that  have  confined  and  shaped  habitats 
within  certain  areas,  in  some  instances  extremely 
wide,  in  others  surprisingly  narrow,  ^^^lat  con- 
stitutes these  barriers  and  restrictions?  That 
depends  in  each  case  on  the  physical  surround- 
ings as  related  to  the  needs  and  abilities  of  the 
animal  in  question.  It  is  plain  that  a  species 
of  fish  that  originated  in  or  somehow  became 
restricted  to  an  inland  water — Lake  Baikal,  for 
example — could  'never  spread  beyond  its  shores 
save  by  accidental  transplantation;  while  an 
able  sea-going  fish  may  wander  indefinitely,  so 
far  as  mere  room  is  concerned.  Among  land 
animals  space  for  expansion,  then,  is  of  prime 
importance.  Here  the  firmest  bounds  are  set  by 
the  sea.  Any  considerable  breadth  of  water,  and 
especially  of  salt  water,  is  uncrossable  except  by 
rare  and  extraordinary  accident ;  and  even  then 
a  pregnant  female  or  a  pair  must  be  landed  on 
the  further  shore  in  order  to  start  a  colony, 
which  must,  furthermore,  find  favorable  sur- 
roundings in  order  to  survive  in  the  new  locality. 
This  accoimts  for  the  fact  that  mammals  and 
terrestrial  reptiles  and  amphibians  are  absent 
from  oceanic  islands.  Continuity  of  land,  then, 
is  necessary  to  the  spread  of  a  terrestrial  species; 
and  when  species  are  found  in  regions  now 
widely  separated,  as  Europe  and  Xorth  America, 
it  can  usually  be  sho^^^l  that  such  regions  were 
formerly  connected  by  lands  now  submerged. 
Conversely,  the  characteristics  of  the  present 
fauna  of  such  comparable  regions  assist  the 
geologist  to  determine  when  the  connection  was 
finally  broken. 

Insular  Faunas.  The  faunas  of  most  islands 
near  continents  date  back  to  the  time  when  these 
islands  were  a  part  of  the  adjacent  mainland,  or 
were  separated  from  it  only  by  narrow  straits. 
The  explanation  of  the  broad  and  conspicuous 
disparity  that  exists  between  the  faunas  of  such 
large  islands  as  Australia  and  Madagascar,  and 
those  of  Asia  and  Africa,  respectively,  is  ac- 
counted for  by  the  evidently  very  ancient  date  at 
which  they  became  dissevered.  'Tt  is  evident," 
remark  Flower  and  Lydekker,  "that  Australia 
has  been  isolated  from  the  Asiatic  Continent 
from  some  very  remote  geological  epoch,  at  which 
period  it  is  probable  that  monotrem^  and 
marsupials  were  the  dominant  if  not  the  sole 
representatives  of  the  mammalia  then  existing. 
Consequently  Australia  has  never  been  able  to 
receive  an  influx  of  the  Eiitherian  orders,  which 
have  probably  swept  away  all  the  marsupials 
except  the  small  American  opossums  from  the 
rest  of  the  globe.  Again,  the  large  island  of 
^Madagascar,  which  has  a  fauna  of  an  African 
t^-pe,  but  still  very  markedly  diflferent  from  that 
of  the  mainland,  may  be  considered  to  have  been 
connected  with  the  latter  at  a  time  when  the 
Eutheria  had  become  the  dominant  forms,  but 
has  been  separated  for  a  sufficiently  long  period 
to  have  enabled  a  large  number  of  its  species 
and  genera  to  have  become  distinct  from  those 
of  the  adjacent  continent.  Similarly  there  is 
evidence  to  show  that  South  America  Mas  prob- 
ably cut  off  for  a  considerable  period  from  the 
northern    half    of    the    American    Continent,    in 
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consequence  of  which  its  lowly  organized  fauna 
of  Edentates  were  enabled  to  attain  such  a  re- 
markable development  in  the  later  geological 
periods.  Consult  \Yallace,  Island  Life  (New 
York,  1 880).     See  Isolatiox. 

"The  above  instances  [and  their  converse,  ex- 
emplified by  the  identity  of  insular  and  conti- 
nental faiuias  where  a  land  union  is  known  to 
have  existed  lately]  are  sufficient  to  show 
how  largely  the  present  distribution  of 
mammalian  life  is  bound  up  with  the  past  his- 
tory of  our  globe.  We  must,  however,  not  omit 
to  mention  another  very  important  agency  of 
past  times  which  has  likewise  had  great  influ- 
ejice  on  the  present  distribution  of  the  various 
faunas  of  the  Northern  Hemisphere.  This  is  the 
so-called  Glacial  Epoch,  which  took  place  im- 
mediately before  the  establishment  of  the  present 
state  of  things,  and  appears  to  have  been  the 
cause  of  the  extinction  of  many  of  the  larger 
mammalian  types  which  formerly  inhabited 
Europe." 

But  while  many  species  have  had  a  far  wider 
distribution  in  past  ages  than  now  (and  in  a 
general  way  a  widely  distributed  form  may  be 
regarded  as  an  old  form),  many  species  seem 
never  to  have  expanded  much,  some  being  limited 
to  a  short  stretch  of  coast,  or  a  single  river- 
valley,  or  to  a  certain  mountain  or  island. 

Deserts,  Mountains,  etc.,  as  Barriers.  Other 
barriers  than  the  sea,  therefore,  have  been  ef- 
fective in  impeding  the  spread  of  crescent 
varieties,  species,  and  groups.  Most  prominent 
among  these  is  a  desert  region.  The  Sahara 
cuts  ofl'  almost  completely  the  fauna  of  Europe 
from  that  of  Africa ;  and  the  continuation  of  the 
arid  treeless  area  northeastward  across  Asia 
divides  the  northern  Asiatic  animals  from  the 
southern  in  a  most  emphatic  way.  Similarly, 
the  fauna  of  North  America  stops  and  that  of 
the  southern  continent  begins  where  the  plains 
and  tablelands  of  Arizona  and  northern  Mexico 
interpose  a  waterless,  scantily  planted  space  of 
semi-desert  and  sterile  hills,  uninviting  to  either 
set  of  animals  as  a  whole,  yet  invaded  by  both. 

T-ong  and  lofty  mountain  ranges  stand  next  in 
importance,  probably,  as  physical  barriers,  but 
this  is  more  marked  in  the  warmer  than  in  the 
cooler  parts  of  the  world,  since  animals  accus- 
tomed to  the  torrid  conditions  of  tropical 
plains  cannot  or  will  not  endure  the  cold  and 
lack  of  customary  food  encountered  even  on  the 
passes,  and  so  do  not  cross  over  the  highlands. 
The  mountains  of  North  America  seem  to  make 
less  difl'erence  with  the  distribution  of  our  ani- 
mals, as  between  the  Atlantic  and  Pacific  slopes, 
than  does  the  central-plains  area ;  and  that  of 
Europe  has  been  little  aflfected  by  the  presence 
of  mountains.  The  Atlas  range  is  more  marked 
as  a  boundary,  but  that  is  because  of  the  neigh- 
boring desert;  and  similarly  the  great  Central- 
Asian  ranges  are  part  of  the  lofty,  cold,  and 
arid  region  Avhich  as  a  whole  forms  probably  the 
most  effective  inland  harrier  in  the  world. 

Deep  and  broad  rivers  or  straits  of  the  sea 
may  interrupt  the  spread  of  many  species.  The 
Hudson  seems  never  to  have  been  crossed  by  the 
opossum,  which  could  neither  got  over  nor  aroimd 
it.  The  Mississippi  put  an  end  to  the  eastward 
progress  of  the  jairnar  along  the  Gulf  region, 
and  much  smaller  rivers  might  stop  many  other 
creatures,  such  as  monkeys   (which  are  unable  to 


swim)  ;  yet  none  would  prove  a  barrier  to  flying 
or  amphibious  animals,  and  many  serve  to  ex- 
tend hundreds  of  miles  the  range  of  aquatic  and 
semi-aquatic  ones. 

Frequently,  however,  neither  these  nor  various 
other  'barriers'  that  might  be  mentioned  seem 
to  have  prevented  the  gro\\i;h  of  species  which 
nevertheless  are  scant  in  numbers  and  extremely 
restricted  in  area  of  range.  The  blaubok  (q.v.) 
of  South  Africa  was  unknown  beyond  a  sin- 
gle valley,  and  was  exterminated  a  century 
ago.  This  is  a  sharp  example  of  many  puzzling 
cases  where  probably  the  restraining  influ- 
ence has  been  competition.  Each  locality  sup- 
l^lies  food,  water,  and  shelter  for  only  a  cer- 
tain quota  of  animals.  The  ablest  and  best- 
fitted  in  each  class  for  that  region  will  get  the 
most  out  of  it  and  will  increase  and  spread.  The 
'struggle  for  existence'  is  everywhere  a  real  daily 
fight  for  space  and  subsistence,  and  the  weakest 
will  gradually  succumb  or  become  prisoners 
within  areas  so  peculiarly  favorable  to  them  that 
there  they  are  able  to  hold  their  own.  The 
powerful  and  gregarious  cattle  long  ago  forced 
the  sheep  to  keep  to  the  mountain  pastures. 
Active  enemies  must  also  be  considered,  certain 
animals  not  being  able  to  exist  in  the  same  ter- 
ritory. A  river  infested  with  crocodiles  might 
forever  prove  uncrossable  for  small  quadrupeds 
that  otherwise  might  soon  pass  over  it.  The 
faunal  distinctions  between  forest  and  prairie, 
mountain  and  plain,  diurnal  and  nocturnal 
methods,  are  effects  of  enmity  as  well  as  of 
competition. 

CLiii.vTE  AND  Altitude  as  Factors.  Of  cli- 
mate as  a  determinant  in  geographical  distribu- 
tion, perhaps  too  much  has  been  made  in  the  past. 
Climate,  within  its  extremes,  seems  influential 
upon  animal  life  mainly  as  cold  or  prevailing 
drought  aflfeets  the  higher  forms  of  vegetation 
(see  Distribution  of  Plants)  ,  and  consequently 
the  food  of  herbivorous  and  insect ivorovis  animals. 
Such  species  as  can  take  a  varied  fare,  and  can 
by  migration,  storage  of  food,  or  hibernation, 
escape  or  provide  against  storm  and  scarcity, 
defy  climatic  bounds.  The  big  cats  and  bears 
range  from  torrid  jungles  to  sno^\y  mountain- 
tops  and  subarctic  latitudes.  Transplanted  spe- 
cies frequently  flourish  in  climates  the  opposite  of 
that  to  which  they  are  native.  In  a  general 
way,  nevertheless,  similar  animals  are  found 
in  similar  climates,  and  within  the  larger  re- 
gions lesser  faunal  divisions  often  conform  closely 
to  isothermal  belts,  a  fact  more  noticeable  in 
North  America  than  anywhere  else.  Here,  too. 
comes  in  the  so-called  'vertical'  distribution  of 
life  observal)le  in  high  mountains,  where  various 
altitudes  exhibit  an  animal  and  plant  life  iden- 
tical with  or  similar  to  that  of  northern  lati- 
tudes, where  a  corresponding  average  of  tem- 
perature prevails.  Thus  mountain  ranges  lying 
north  and  south  carry  far  toward  the  equator 
along  their  cool  ridges  species  which  exist  near 
sea-level  only  in  high  latitudes.  Our  bighorn, 
once  numerous  along  the  Rockies  south  to  New 
Mexico,  is  an  example  of  this  feature:  and  the 
guanaco  of  Patagonia,  following  the  Andes  north 
to  the  equator  in  Ecuador,  is  another.  Terrestrial 
life  is  everywhere  most  plentiful  near  sea-level 
and  in  warm  regions,  and  becomes  more  scanty 
as  the  poles  are  approached  or  mountains  are 
ascended.      Mountain-tops,    however,    frequently 
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form  refuges  for  animals  elsewhere  known  only 
in  subarctic  regions,  which  were  left  on  their 
lofty  and  now  isolated  homes  from  the  time 
when  serai-glacial  conditions  prevailed  over  the 
whole   district. 

Distribution  Within  the  Sea.  Related  to 
climatic  intluences  on  land  are  those  conditions 
in  the  sea  which  set  invisible  bounds  to  the 
spread  of  most  marine  animals,  even  when  ap- 
parently at  full  liberty  to  go  anywhere.  A  few 
species  of  big  whales,  sharks,  and  predatory 
fishes  are  known  in  all  parts  of  the  oceanic 
world,  and  even  individuals  are  often  very  far- 
ranging.  Some  others  are  spread  throughout  all 
the  northern  seas,  or  all  the  southern,  as  the 
case  may  be;  but  of  tropical  marine  animals 
very  few  are  common  to  both  the  Atlantic  and 
the"  Pacific.  On  the  contrary,  the  distribution  of 
marine  animals  of  every  sort  exhibits  local  re- 
striction as  fully  as  does  that  of  land  animals. 
Marine  animals  may  be  divided  into  three  classes 
as  relates  to  the  pi-esent  theme,  namely  the  Lit- 
toral Fauna,  Pelagic  Fauna,  and  Abyssal  Fauna. 
To  the  first  belongs  the  crowded  life  of  the  shore 
region,  where  the  rocks  and  forests  of  kelp,  coral 
reefs,  and  natural  bottom  from  high-water  mark 
down  to  100  fathoms  or  so  of  depth,  are  the  home 
of  a  vast  number  and  varietj'  of  fixed  and  mov- 
ing creatures  of  the  lower  orders,  and  a  host  of 
higher  arthropods,  fishes,  and  cetaceans  which 
live  among  or  upon  them.  These  vary  with  the 
conditions.  They  are  most  abundant  in  the 
tropics  and  decrease  toward  the  poles.  Drifting 
sand  and  mud  is  nearly  barren,  but  rocky  shores 
are  populous.  Currents  of  cold  water  affect  a 
coast  unfavorably,  while  warm  currents  bring 
and  sustain  many  species.  Thus  physical  and 
climatic  conditions  influence  the  amount  and  dis- 
tribution of  shore  life  beneath  the  water  much 
as  they  do  that  above  it. 

The  'pelagic'  fauna  includes  those  animals 
■which  habitually  dwell  upon  or  near  the  surface 
of  the  open  ocean,  visiting  all  parts  of  it.  They 
may  be  able  to  swim  actively  and  so  move  at 
Avill  here  or  there,  and  such  form  the  class  'nek- 
ton,' or.  like  the  jellyfishes  and  salps,  may  only 
float  and  be  drifted  about  by  winds  and  currents 
(the  class  'plankton').  Even  here,  however,  cer- 
tain species  and  groups  are  to  be  gathered  only 
in  certain  parts  of  the  sea ;  and  their  range  seems 
to  be  limited  mainly  by  factors  of  temperature. 
Thus  the  fauna  of  the  Gulf  Stream  is  distinct 
from  that  of  the  Atlantic  for  a  considerable  dis- 
tance north  of  Florida. 

Bathymetric  Distribution.  A  new  element 
enters  into  the  question  of  the  distribution  of  life 
in  the  sea,  namely,  variation  in  depth.  This  is 
comparable,  in  reverse,  to  "hypsometric  distribu- 
tion, or  that  according  to  height  above  sea -level. 
Layers  of  animal  life,  as  it  were,  may  be  ob- 
served from  the  shore  line  to  the  greatest  ex- 
plored depths.  Most  of  the  creatures  to  be 
found  between  tide-marks  are  absent  or  rapidly 
decrease  below  a  few  fathoms,  while  many  rarely 
a]iproach  the  shore,  but  are  ninnerous  on  bot- 
toms covered  by  100  to  300  fathoms  of  water. 
Another  zone  belongs  mainly  or  exclusively  be- 
low that;  and  the  globigerina  ooze  (q.v. ),  cover- 
ing the  ocean  bottom  with  grayish  mud  in  most 
parts  of  the  world,  from  400  fathoms  down  to 
about  2000  fathoms,  has  a  distinct  fauna  of  its 
own.  Below  2500  fathoms  the  sea-bottom  is 
formed  of  red  clav,  in  which  shells  are  absent, 


having  apparently  been  dissolved  during  their 
descent  to  the  greater  depth.  Even  here,  how- 
ever, is  found  an  abyssal  fauna  chiefly  of  fishes, 
"often  of  a  very  grotesque  appearance." 

This  bathj'metric  distribution,  from  the  100- 
fathom  line  down,  depends  upon  the  factors  of 
temperature  and  density.  The  former  would 
be  influenced  by  the  ocean  currents,  and  the 
animal  life  in  the  path  of  an  influx  of  water 
from  the  polar  regions  would  be  diff"erent  from 
that  in  the  path  of  a  warm  current.  The  abyssal 
fauna  is  one  habituated  to  such  a  degree  of  cold 
as  would  instantly  kill  much  of  the  littoral  or 
surface  faima.  In  addition  to  this  powerful 
localizing  influence,  that  of  density,  increasing 
with  depth  of  water,  is  supreme  as  limiting  the 
upward  and  downward  range  of  animals 
habituated  to  a  certain  sti-atum — that  is,  to  a 
certain  average  degree  of  water-density.  Surface 
animals  would  be  smothered  at  a  mile  of  depth ; 
and  those  brought  by  dredges  from  the  abysses, 
are  usually  found  to  be  burst  to  pieces  by  the 
expansion  of  the  air  in  their  cavities  and  tissues. 
Thus  vertical  as  well  as  horizontal  limits  are  set 
in  the  sea.  Too  little  is  known  of  the  abyssal 
fauna  to  say  whether  its  members  are  world- 
wide or  restricted  to  local  areas;  but,  as  the  con- 
ditions in  the  deep  ocean-basins  are  nearly  uni- 
form and  undisturbed,  it  is  probable  that  all  the 
life  is  widely  distributed.  See  Deep-Sea  Ex- 
ploration. 

Fresh-Water  Life.  The  fresh-water  fauna 
presents  certain  characteristic  features,  and  is 
divisible  into  'fluviatile'  forms,  inhabiting  streams 
and  rivers,  and  'lacustrine'  forms,  inhabiting 
large  lakes,  where,  as  in  the  sea,  the  life  is  di- 
visible into  'littoral,'  'pelagic."  and  'deep-water.' 
Dispersion.  The  slow  or  rapid  spread  of  a 
species  from  its  point  of  origination  will  depend 
upon  its  powers  of  locomotion  and  its  adaptabil- 
ity to  new  circumstances.  In  the  mammalia  this 
is  a  matter  of  walking  and  swimming.  Some  are 
excellent  swimmers,  and  the  great  spread  of  the 
tiger  throughout  the  Orient  is  mainly  due  to  his 
natatorial  ability.  The  faculty  of  flight  has 
made  bats  more  nearly  cosmopolitan  than  is  any 
other  order  of  mammals.  The  wings  of  birds  and 
insects  give  them  a  superior  means  of  dispersal : 
flightless  birds  are,  and  always  have  been,  much 
more  circumscribed  than  the  fliers.  Reptiles  and 
amphibians  are  poorly  provided  with  means  of 
locomotion,  and  are  often  very  sluggish,  while 
fresh-water  fishes,  except  anadromous  ones,  usu- 
ally dwell  in  confined  waters.  As  for  the  mol- 
lusks,  lower  orders  of  insects,  w'orms,  and  small 
sedentary  animals  of  the  shores,  their  principal, 
and  often  sole,  resource  is  in  the  spread  of  their 
eggs  or  free-swimming  larvae.  ^Mechanical  aids, 
however,  render  important  assistance  in  the  dis- 
persal of  certain  species,  as  is  the  case  with  so 
many  plants.  Land  animals,  large  or  small,  fre- 
quently float  across  spaces  of  sea  on  ice  cakes  or 
driftwood,  and  some  islands  have  undoubtedly 
been  colonized  in  this  Avay;  yet  it  is  a  remote 
chance  to  trust,  for  unless  a  pair  or  a  pregnant 
female  were  thus  transported,  no  gain  would 
result.  Parasitic  animals  are  carried  about  by 
their  hosts.  Small  Crustacea  and  mollusks  may 
be  carried  great  distances  by  wind,  or  by  adher- 
ing to  the  feet  of  birds.  Infusoria,  the  eggs  of 
rotifers,  and  other  microscopic  forms  may  be 
transported  in  the  dried  condition  by  the  wind. 
Darwin  broufrht  forward  much  curious  informa- 
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tion  on  this  subject  in  the  second  volume  of  his 
Origin  of  Species   (London,  1882). 

It  will  be  seen  that  the  varying  abilities  among 
the  different  groups  of  animals  would  make  their 
distribution  equally  different  one  from  the  other. 
Salt  water  is  a  poison  to  larval  amphibians, 
while  birds  may  fly  across  more  than  1000  miles 
of  sea  space.  ^lamraals  may  run  about  rapidly, 
while  the  reptiles  and  small  invertebrate  crea- 
tures must  creep  slowly  or  not  at  all.  Finally, 
marine  animals  occupy  an  area  and  medium  en- 
tirely different  from  that  held  by  terrestrial  ani- 
mals. These  variations  must  be  borne  in  mind 
in  attempting  to  reduce  to  scheme  and  system 
the   vastly   diverse   phenomena   of   zoogeography. 

Faunal  Regions.  Heretofore  we  have  been 
considering  only  the  dispersion  and  restriction 
of  a  species.  But  as  a  rule  several  kindred  co- 
exist in  any  given  area,  and  these  usually  differ 
in  their  range,  while  occasionally  a  species  of 
the  same  genus  is  to  be  found  somewhere  else, 
entirely  disconnected  from  its  fellows.  This 
shows  that  the  geogra]ihical  area  covered  by  a 
genus  is  greater  than  that  of  a  species ;  and, 
carrying  the  same  inquiry  further,  it  appears  true 
of  families,  orders,  and  classes.  The  larger  the 
group  in  the  scheme  of  classification  the  wider 
its  geographical  area.  To  ascertain  and  record 
the  spread,  past  and  present,  of  the  groups  of 
animals  is  the  business  of  zoogeography.  The 
earlier  students  drew  up  a  map  in  which  they  con- 
fidently set  apart  a  series  of  realms,  provinces, 
and  subprovinces.  A.  vast  amount  of  such  in- 
formation had  been  tabulated  by  Sclater,  Dar- 
win, Schmarda,  ]Murray,  and  others  previously 
to  the  publication,  in  187G,  of  Alfred  Russell  Wal- 
lace's monumental  work  on  the  subject.  Wallace, 
following  Sclater  (1857),  divided  the  globe  into 
six  grand  'regions,'  each  characterized  by  groups 
of  animals  absent  from,  or  very  scantily  repre- 
sented in,  any  other.     These  were : 

I'alearctic  Region. — Europe,  Africa  north  of 
the  Sahara,  and  Asia  north  of  the  Himalayas. 

Oriental  Region. — India.  ^lalaya.  southern 
China,  Sumatra,  Java,  Borneo,  the  Philippines, 
and  included  islands. 

Australian  Region. — Australia  and  the  islands 
north  of  it  from  Celebes  eastward.  New  Zealand 
and  the  Soutli  Sea  archipelagoes.  This  was  di- 
vided from  the  Oriental  region  by  Wallace's  line — 
a  name  gracefully  given  by  Huxley  in  1868  to 
the  zoogeographical  demarcation  discovered  by 
A.  R.  Wallace  {Ibis,  London,  1859;  Proceedings 
Zoological  Society,  London,  1863;  Malay  Archi- 
pelago, London  and  New  York,  1869),  which 
passes  along  the  narrow  straits  between  the 
Philippines  and  Sulu  islands,  and  southward 
l)etween  Celebes  and  Borneo,  Lombok  and 
Java.  He  found  the  birds  and  mammals  strik- 
ingly different  on  opposite  sides  of  this  line 
of  deep  channels.  "The  great  contrast  be- 
tween the  two  divisions  of  the  archipelago,"  he 
informs  us,  "is  nowhere  so  abruptly  exhibited  as 
in  passing  from  the  island  of  Bali  to  that  of 
Lombok.  where  the  two  i-egions  are  in  closest 
proximity.  .  .  .  The  strait  is  here  15  miles 
wide,  so  that  we  may  pass  in  two  hours  from 
one  great  division  of  the  earth  to  another,  differ- 
ing as  essentially  in  their  animal  life  as  Europe 
does  from  America.  If  we  travel  from  Java 
or  Borneo  to  Celebes  or  the  Moluccas,  the  dif- 
ference is  still  more  striking.  In  the  first  the 
forests  abound  in  monkeys  of  many  kinds,  wild- 


cats, deer,  civets,  and  otters,  and  numerous  va- 
rieties of  squirrels  are  constantly  met  with.  In 
the  latter  none  of  these  occur,  but  the  preliensile- 
tailed  cuscus  is  almost  the  only  terrestrial  mam- 
mal seen.  .  .  .  The  birds,  which  are  most 
abundant  in  the  western  islands,  are  woodpeck- 
ers, barbets,  trogons,  fruit-thrushes,  and  leaf- 
thrushes  ;  they  are  seen  daily  and  form  the  great 
ornithological  feature  of  the  country.  In  the 
eastern  islands  these  are  absolutely  unknown, 
honeysuckers  and  small  lories  being  the  most  com- 
mon birds;  so  that  the  naturalist  feels  himself  in 
a  new  world." 

Paleotrop^ical  (or  Ethiopian)  Region. — Africa 
south  of  the  Sahara,  and  Madagascar. 

Nearctic  Region. — North  America  and  the  ele- 
vated central  region  of  jMexico. 

Isleotropical  Region. — South  .iVmerica,  Central 
America,  and  the  West  Indies. 

Each  of  these  regions  was  divided  into  four  sub- 
regions  or  'provinces.'  In  Africa,  Cape  Colony 
and  the  southeast  coast  formed  a  province,  the 
Congo  and  Niger  basins  together  another,  INIada- 
gascar  and  the  Mascarene  Islands  a  third,  and  all 
the  rest  of  the  continent  south  of  the  Sahara  a 
fourth.  In  North  America,  all  Canada  north  of 
Lake  Huron  and  the  Saskatchewan  was  one  prov- 
ince, the  eastern  United  States  as  far  as  the 
central  dry  plains  formed  a  second,  the  Rocky 
]\Iountain  country  and  'great  basin'  a  third,  and 
the  Pacific  Coast  the  fourth.  And  so  on.  For 
the  faunal  characteristics  of  each  of  these 
regions,  see  the  articles  under  their  names;  also 
HoLARCTic  Regio-N;  Neog.ea;  NOTOG.i;A. 

Arctog.ea  and  Notog.-ea.  The  apportionment 
above  sketched  has  proved  too  artificial.  The 
propriety  of  separating  North  America  from 
Europe  and  Asia  was  soon  disputed,  and  they 
were  united  by  various  authorities  in  a  single 
circumpolar  region  called  Holarctic  (or  Peri- 
arctic).  The  equatorial  countries,  mostly  sepa- 
rated by  oceans,  cannot  be  so  easily  combined, 
and  for  some  time  the  only  serious  change  in  the 
classic  arrangement  was  the  erection  of  the  New 
Zealand  group  from  secondary  to  primary  rank. 
Much  is  to  be  said  in  favor  of  this  movement,  but 
it  seems  not  to  be  generally  acceptable. 

As  knowledge  of  both  the  living  and  fossil  ani- 
mals of  the  southern  continents  and  islands  has 
increased,  and  criteria  have  become  largely  avail- 
able outside  of  the  groups  of  birds  and  mammals 
upon  which  earlier  conclusions  were  mainly  based, 
it  becomes  more  and  more  apparent  that  even 
these  regional  distinctions  are  vague.  The  best 
opinion  at  the  opening  of  the  twentieth  century, 
following  Huxley  (1808),  held  that  only  two 
prime  regions  might  be  recognized  in  zoogeog- 
raphy— Arctogoca,  a  northern  world,  and  Noto- 
gcea,  a  southern  world.  These  names,  however, 
are  not  precisely  descriptive.  Arctogrea  includes 
not  only  the  whole  Northern  Hemisphere,  but  also 
Paleotropica  (Africa,  India,  and  the  East  Indies 
as  far  as  Wallace's  line).  Notogrea  is  formed 
of  South  and  Central  America  and  Australasia. 
Within  these  primary  realms  the  old  subdivi- 
sions seem  to  hold  pretty  well,  except  that  North 
America  does  not  scom  separable  from  Eurasia, 
both  now  forming  the  single  Holarctic  Region 
(q.v. )    of  recent  students. 

Lesser  subdivisions  nuist  be  determined  inde- 
pendently, if  at  all,  for  each  group  under  study. 
Nor  have  even  the  largest  zoogeographical  divi- 
sions hard   and   fast   boundaries.     They   overlap 
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and  blend,  forming  transitional  zones  or  debat- 
able grounds.  The  stretch  of  mountainous  des- 
erts from  the  Avestern  Sahara  to  ^lanchuria  is 
such  a  zone,  where  representatives  of  northern 
and  southern  faunas  mingle,  and  where  dwell 
many  species  not  known  elsewhere  in  either.  The 
so-called  'Sonoran'  subregion  (southwest  United 
.States  to  the  highlands  of  Central  America)  is 
another  borderland  of  debatable  validity.  The 
distinction  between  the  ^lalayan  and  Australian 
subregions  insisted  upon  by  Wallace  disappears 
entirely  in  respect  to  frogs  and  toads.  In  truth, 
the  lesser  subdivisions  that  have  been  so  nu- 
merously and  exactly  marked  off  by  specialists 
have  no  real  existence.  "They  dei^end,"  to  use 
Gadow's  words  (1902),  "upon  the  class,  or  even 
order,  of  animals  which  we  may  happen  to  study. 
The  famiistic  distribution  of  the  Urodela  is  nut 
that  of  the  Anura,  and  both  follow  separate  lines 
of  dispersal,  different  from  those  of  the  various 
orders  of  reptiles,  birds,  and  mammals.  This 
must  be  so.  There  is  no  doubt  that  the  distribu- 
tion of  land  and  water  was  totally  different  in  the 
Coal  Age  from  what  it  is  now.  The  face  of  the 
globe  at  the  Jurassic  Age  can  scarcely  be  com- 
pared with  the  aspect  which  the  world  had  as- 
sumed in  the  Miocene  Period.  This  leads  to  an- 
other consideration  often  neglected.  We  know 
that  the  various  classes,  orders,  families,  etc.,  of 
animals  have  appeared  successively  on  the  stage. 
A  group  which  arose  in  the  Coal  Age  followed 
lines  of  dispersal  different  from  one  which  was 
not  evolved  until  Jurassic  times,  the  post-Cre- 
taceous creatures  could  not  avail  themselves  of 
what  assisted  their  ancestors,  and  vice  versa. 
Speaking  generally,  the  older  a  group 
the  more  likely  it  is  to  be  ^videly  distributed.  If 
it  appears  scattered,  this  may  be  due  to  extinc- 
tion in  intermediate  countries,  or  to  submergence 
of  former  land  connexions.  .  .  .  It  is  the 
morphologist  who  is  ultimately  responsible  for 
the  establishment  of  faunistic  regions,  not  the 
systematist,  least  of  all  he  who  accepts  an  elab- 
orate classification,  and  then  mechanically,  mathe- 
matically, by  lists  of  genera  and  species,  maps 
out  the  world." 
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DISTRIBUTION    OF    DISEASES.       It    is 

generally  known  that  local  conditions,  such  as 
climate,  variation  of  temperature,  the  composi- 
tion of  the  soil,  elevation  of  the  land  above  the 
sea-level,  distribution  of  water,  and  the  character 
of  the  vegetation,  combine  with  the  peculiar 
habits  of  the  people  to  determine  the  greater  or 
less  prevalence  of  certain  diseases  in  the  different 
regions  of  the  earth.  The  science  of  nosography 
in  this  aspect  did  not  receive  much  attention  be- 
fore the  beginning  of  the  nineteenth  century,  and 
is  still  comparatively  undeveloped.  The  impor 
tance  of  climate  as  a  factor  in  the  distribution 
of  diseases  is  obvious.  Yet  certain  diseases,  as 
Egj'ptian  ophthalmia,  the  pellagra  of  Lombardy, 
the  beri-beri  of  Ceylon  and  the  Malabar  coast, 
and  the  elephantiasis  of  the  Indian  peninsula,  ap- 
pear to  have  no  relation  to  climate,  but  are  con- 
fined to  certain  well-defined  districts.  Tropical 
regions  are  the  home  of  malarial  fevers,  cholera, 
and  hepatic  diseases.  This  is  due  in  part  to  the 
damp  soil  and  decaying  vegetation,  particularly 
in  the  river  valleys.  The  yellow  fever  of  the 
^lexican  Gulf,  though  often  aggravated  by  other 
conditions,  doubtless  originated  primarily  from 
this  cause.  In  the  more  temperate  zones,  typhus, 
typhoid,  intermittent,  and  scarlet  fevers  are 
found.  They  are,  however,  for  the  most  part, 
not  so  much  endemic  as  epidemic.  In  the  North- 
ern Hemisphere,  north  of  the  tropical  zone,  ca- 
tarrhal diseases  prevail,  while  in  the  correspond- 
ing zone  of  the  Soutliem  Hemisphere  they  are 
unkno^\Ti.  Intestinal  catarrh  prevails,  however, 
to  a  considerable  extent  in  some  parts  of  the 
intertropical  regions.  In  some  cases,  hilly 
regions  are  ravaged  by  fevers,  while  in  the  inter- 
vening valleys  fevers  seldom  occur.  The  cultiva- 
tion of  the  soil  sometimes  essentially  modifies  the 
character  of  the  malarial  diseases.  The  destruc- 
tion of  forests  often  results  in  the  introduction 
of  diseases  unknown  before.  Indeed,  as  a  gen- 
eral rule,  living  vegetation  tends  to  preserve 
health,  while  decaying  vegetation  is  a  prolific 
source  of  disease.  Defective  drainage,  natural 
or  artificial,  is  also  a  common  source  of  disease, 
especially  in  cities.  The  personal  habits  of  races 
and  communities  in  respect  to  diet  and  cleanli- 
ness, exert  a  wide  influence  upon  the  public 
health.  Europe,  on  the  whole,  possesses  the 
requisite  conditions  of  health  in  greater  perfec- 
tion than  any  other  quarter  of  the  world.  The 
rates  of  mortality  from  diseases  of  the  lungs  are 
greater  in  northern  than  in  southern  latitudes. 
This  is  illustrated  by  the  prevalence  of  consiunp- 
tion  in  the  northeastern  portion  of  the  United 
States.  Fevers  are  more  prevalent  in  the  South- 
ern than  in  the  Northern  States.  INIalarial  fevers 
are  especially  fatal  in  the  southern  regions  of 
the  country;  they  are  infrequent,  however,  where 
pine  forests  abound. 

Consult:  Annesley,  Researches  into  the  Causes 
of  Diseases  in  India-  (London,  1855)  ;  Martin, 
Influence  of  Tropical  Climntes  on  European  Con- 
stitutions   (London,    1877)  ;     Manson,    Tropical 
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Diseases  (Loudou,  1900)  ;  Twining,  Clinical 
Jllustrations  of  the  More  Iviportant  Diseases  of 
Bengal  and  Calcutta  (London,  1832-35)  ;  More- 
head,  Researches  on  the  Diseases  of  India  (Lon- 
don, 1856).  The  older  literature  of  medical 
geography  includes  the  excellent  works  of  ^luhry 
and  Boudet.  Incidental  illustrations  of  distribu- 
tion may  be  found  under  Dysentery;  Endemic; 
Goitre;  Leprosy";  Malaria;  Plague;  and  in 
the  articles  on  fevers. 

DISTRIBUTION  OF  PLANTS,  Phytogeog- 
eapiiy,  Plant  Geography,  or  Geographical 
Botany".  That  division  of  biological  geography 
that  deals  Avith  the  distribution  and  with  the 
causes  of  distribution  of  plants.  The  subject 
has  been  studied  since  the  time  of  Linnaeus,  but 
its  modern  period  dates  from  the  works  of  Al- 
phonse  De  C'andoUe  and  of  Grisebach,  about  the 
middle  of  the  nineteentli  century.  ]More  recently, 
the  works  of  ^^'arming.  Drude,  Engler,  and 
Schimper  have  added  much  to  our  know'ledge  of 
the  subject.  Phytogeography  may  be  divided 
into  two  main  heads:  First,  ecological  phytogeog- 
raphy, Avhich  seeks  to  account  for  the  distribu- 
tion of  plant-forms  (e.  g.  the  forms  peculiar  to 
water-plants,  to  desert-plants,  etc.)  and  the 
causes,  mainly  climatic  and  meteorological,  of 
such  distribution;  second,  floristie  phytogeog- 
raphy, which  has  for  its  aim  the  subdivision  of 
the  world  into  floral  regions  and  districts,  and 
the  stud}'  of  the  distribution  of  plant-species  in 
these  regions,  thus  dealing  with  the  species  as 
units,  and  seeking  to  determine  the  geological 
and  similar  causes  for  plant  distribution. 

ecological  PHYTOGEOGRAPHY". 

Schimper  subdivides  the  world  into  tropical, 
temperate,  and  frigid  regions,  alpine  districts, 
and  the  seas.  Each  of  these  divisions,  especially 
the  first  two,  is  in  turn  redivided  into  forma- 
tions. These  formations,  if  determined  by  cli- 
matic factors,  are  termed  climatic  formations, 
if  by  local  or  soil  factors,  edaphic  formations. 
For  example,  deserts  and  tropical  rainy  forests 
are  climatic  formations,  their  existence  being 
determined  mainly  by  the  distribution  of  atmos- 
pheric moisture ;  on  the  other  hand,  the  flora  of 
a  swamp  or  of  a  heath,  being  governed  mainly 
by  local  soil  factors,  is  spoken  of  as  an  edaphic 
formation. 

Climatic  Formations.  In  general,  the  cli- 
matic plant-formations  of  the  world  belong  to 
one  of  three  t;\-pes;  viz.  forests,  grass-lands,  or 
deserts.  This  classification  points  to  three  great 
atmospheric  factors — wind,  moisture,  tempera- 
ture. Wind  has  acted  as  the  great  distributing 
rgent.  carrying  seeds  and  spores  from  place  to 
place.  [Moisture  is  not  only  necessars^  to  the 
germination  of  seeds  and  the  growth  of  plants, 
but  its  abundance  or  scarcity  has  a  profound 
influence  upon  plant-growth :  the  moist  belt  bor- 
dering the  equator  is  as  remarkable  for  the  luxu- 
riance of  its  vegetation  as  the  arid  districts — 
the  great  deserts  of  the  world — under  the  Tropic 
of  Cancer,  are  noted  for  their  barrenness :  bar- 
renness proved,  by  oases  at  springs  and  by  the 
results  of  irrigation,  to  be  due  mainly,  if  not 
solely,  to  the  absence  of  water.  The  range  of 
lemperature  in  which  plants  Avill  grow"  and  re- 
produce varies  widely  w  ith  different  species : 
some  are  capable  of  withstanding  very  low^  tem- 
perature, others  very  high,  and  in  many  instances 
experiment  has  proved   that   members  of  either 


group  will  fail  under  conditions  favorable  to 
members  of  the  other,  A  fourth  factor,  light, 
must  be  considered.  Light  is  as  essential  to  the 
growth  of  green  plants  as  are  moisture  and  heat, 
but  the  amount  necessary  for  individual  species 
varies  greatly.  Some  are  able  to  thrive  in  even 
the  dense  shade  of  tropical  forests;  others  are 
unable  to  exist  except  in  direct  sunlight.  Again, 
the  effect  of  the  amoujit  of  light  is  well  illus- 
trated by  the  shortening  of  the  period  of  growth 
required  by  cereals  cultivated  in  the  Canadian 
Northwest,  due  to  the  extra  hours  of  sunshine 
during  the  growing  season.  Although,  as  yet,  but 
little  knowledge  has  been  gained  by  experiment 
to  aid  in  determining  the  exact  nature  of  the 
influence  of  these  factors  on  the  distribution  of 
plants,  there  is  no  room  for  doubt  that  sucii 
influences  do  operate.  Between  the  equator  and 
the  poles,  between  the  base  and  the  top  of  a 
mountain,  between  the  moist  coastal  districts 
and  the  arid  interiors  of  the  continents,  between 
the  depths  of  a  forest  and  the  treeless  plateau, 
there  are  gradual  changes  in  the  vegetation  that 
mark  the  striking  parallelism  that  exists  between 
the  distribution  of  wind,  moisture,  heat,  and 
light,  and  the  distribution  of  plants. 

Edaphic  Forjlations.  As  alreay  noted,  the 
edaphic  formations  are  determined  by  local 
causes,  mainly  those  which  reside  in  the  soil. 
]\Iuch  dispute  has  arisen  among  authors  as  to 
whether  chemical  or  physical  causes  are  upper- 
most in  determining  distribution ;  dispute  that 
obviously  cannot  be  settled  until  knowledge  based 
upon  sufiieient  experimental  data,  at  present 
sadly  lacking  in  most  instances,  shall  be  gained 
upon  this  subject.  It  seems  most  in  harmony 
with  our  present  knowledge  to  hold  with  \Yarm- 
ing  that  the  water  in  the  soil  is  the  most  potent 
factor  in  determining  local  distribution  of  forms. 
In  passing  from  the  centre  of  a  pond  to  upland, 
plants  may  be  encountered  in  more  or  less  defi- 
nite succession  whose  structures  bear  close  rela- 
tions to  the  w-ater-supply.  Forms,  such  as  duck- 
weed, which  have  no  root-anchorage,  but  drift 
w-ith  the  wind  on  the  surface  of  the  water,  have 
large  air-containing  chambers,  which  greatly  in- 
crease the  transpiring  surface.  A  similar  open 
structure  is  observed  in  water  plants  whose 
roots  are  anchored  on  the  bottom  and  in  those 
marsh  plants  growing  on  the  margins,  but  as  the 
ground  becomes  more  and  more  dry  the  open 
structure  Avhich  favors  transpiration  gradually 
disappears,  and  devices  for  checking  tran- 
spiration take  their  place.  Careful  study  has 
showTi  clearly  that  there  are  other  elements, 
however,  which  must  be  considered.  For  ex- 
ample, the  vegetation  of  an  undrained  swamp 
is  radically  different  from  that  of  a  similar 
moist  situation  on  a  river  margin.  Doubtless, 
certain  conditions  of  drainage  enter  here  to 
cause  the  difference  in  plant  forms.  Again,  fac- 
tors which  are  in  a  certain  sense  atmospheric 
often  have  a  local  influence.  Plant  forms  found 
on  the  north  side  of  a  hill  frequently  differ  from 
those  on  the  south  side  because  of  possible  dif- 
ferences in  exposure  to  moisture  and  wind  as 
well  as  to  different  exposure  to  the  sun.  All  of 
these  factors  may,  so  to  speak,  be  regarded  as 
edaphic,  since  all  are  similar  in  being  local  rather 
than  climatic.  In  general,  the  edaphic  forma- 
tions may  be  subdivided  into  coastal  formations 
or  societies,  and  inland  formations  or  societies. 
The  coastal  societies  mav  be  destructive,  as  illus- 
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trated  by  the  erosion  of  cliffs  where  they  break 
clown  the  rouks :  or  they  may  be  constructive,  as 
illustrated  by  swa^ups  and  beaches,  where  they 
act  in  building  up  the  land.  Inland  societies  may 
be  divided  into  those  associated  with  river 
activities  and  those  that  are  not.  In  the  life  of 
a  region  all  areas  will  ultimately  be  worked 
over  by  rivers,  so  that  the  stages  which  are  not 
associated  with  rivers  may  be  regarded  as  more 
or  less  temporal.  The  ultimate  condition  of  a 
region  is  that  of  the  base-level  (the  Hat  lowland 
resulting  from  completed  erosion)  toward  which 
the  other  conditions  are  approaching,  and  which 
in  a  favorable  climate  will  be  covered  in  most 
instances  by  a  mesophytic  forest. 

FLORISTIC  PHYTOGEOGRAPHY. 

in  a  general  presentation  of  the  distribution 
of  plants,  the  alga,  fungi,  liverworts,  and  mosses 
may  be  dismissed  with  a  few  statements.  These 
groups  are  found  everywhere.  It  should  be  noted, 
*  however,  that  the  brown  algae  (kelps)  reach  their 
greatest  development  in  the  colder  waters:  and 
that  the  lichens  and  mosses  are  more  abundantly 
displayed  in  temperate  and  arctic  than  in  tropi- 
cal regions. 

Pteridopjiytes.  In  number  the  ferns  so  far 
exceed  all  other  pteridophytes  that  they  may 
be  taken  as  representing  the  group.  Their 
greatest  display  is  in  the  tropics,  where  they 
often  assume  the  tree  form  and  develop  extraor- 
dinarily large  fronds.  In  temperate  regions  they 
are  neither  abimdant  nor  conspicuous;  while  in 
arctic  and  alpine  conditions  they  are  hardly  at 
all  represented.  It  will  be  noted  that  the  distri- 
Imtion  of  ferns  is  almost  in  direct  contrast  to 
I  hat  of  mosses. 

Gymxosperms.  In  presenting  the  distribution 
of  gymnosperms,  the  three  principal  living  groups 
must  be  considered  separately.  The  cycads  are 
strictly  tropical  forms,  being  distributed  about 
equally  between  the  Oriental  and  Occidental 
tropics,  the  genera  for  the  most  part  being  defi- 
nitely restricted  to  certain  regions.  For  example, 
v»hile  the  genus  Cj-cas  ranges  throughout  the 
Oriental  tropics,  and  Zamia  throughout  the 
Occidental  tropics,  one  genus  is  strictly  Austral- 
asian, two  are  African,  two  ^Mexican,  and  one  is 
Cuban.  The  conifers  form  the  largest  group  of 
gymnosperms,  and  their  distribution  contrasts 
sharply  with  that  of  the  cycads,  being  entirely 
absent  from  the  tropics  and  massed  in  the 
temperate  regions,  especially  of  the  ^Northern 
Hemisphere.  The  broad  tropical  belt  separating 
the  conifers  of  the  north  and  the  south  temperate 
regions  is  traversed  in  only  two  places,  namely 
by  a  southern  genus.  Podocarpus.  that  reaches 
China  and  Japan  through  the  East  Indies,  and 
by  a  northern  genus,  Libocedrus,  that  reaches 
into  temperate  South  America  by  way  of  the 
Andes.  By  far  the  greatest  conifer  display,  with 
respect  to  number  of  genera  and  of  species,  is 
found  in  the  districts  that  border  the  Pacific 
Ocean,  the  chief  areas  being  the  China-Japan 
region,  the  Australasian  region,  and  western 
North  America.  The  most  remarkable  displays 
of  endemic  genera  are  in  the  China-.Japan  and 
the  Australasian  regions,  the  former  containing 
eight  such  genera,  and  the  latter  five.  The  other 
regions  of  endemic  genera  are  North  America, 
with  its  redwood  (Sequoia),  and  bald  cypress 
(Taxodium),  and  South  America,  with  a  peculiar 
genus  in  the  moimtains  of  Patatronia.    Through- 


out the  north  temperate  regions  the  dominanL 
and  widely  distributed  genera  are  the  pine 
(Pinus),  jimiper  (Juniperus),  fir  (Abies), 
spruce  (Picea),  cypress  (Cupressus),  and  larch 
(Larix)  ;  the  order  of  citation  indicating  their 
relative  abundance.  'I'liere  is  also  a  remarkable 
pairing  of  western  North  America  and  eastern 
Asia  in  the  display  of  certain  genera,  no  less 
than  six  genera  being  common  to  these  two 
regions  and  occurring  nowhere  else.  The  distribu- 
tion of  the  conifers  of  the  Southern  Hemisphere 
is  modified  by  the  temperate  conditions  that 
occur  in  three  great  isolated  areas.  The  dominant 
genus,  Podocarpus,  the  'pine'  of  the  Southern 
Hemisphere,  is  the  onlj'  one  represented  in  all 
of  these  regions:  but  in  the  display  of  certain 
other  genera  there  is  a  pairing  of  the  continents, 
the  Australasian  region  alwaj's  being  one 
member  of  the  pair,  and,  with  one  exception. 
South  America  the  other  member.  In  conifers, 
therefore,  there  is  nuich  more  in  conunon  be- 
tween Australia  and  South  America  than  be- 
tween either  of  them  and  Africa.  The  Gnetales, 
constituting  the  third  prominent  group  of  gym- 
nosperms, embrace  three  genera  of  very  distinct 
characters  and  distribution.  Ephedra  occurs 
under  both  tropical  and  temperate  conditions  in 
the  arid  regions  of  ^lediterranean  Europe  and 
adjacent  Asia,  and  in  arid  parts  of  America ; 
Gnetum  ranges  through  the  moist  tropics  of  both 
hemispheres;  while  the  monotypic  Tumboa  (Wel- 
witschia)  is  narrowly  restricted  to  certain  ex- 
tremely arid  regions  of  Western  Africa. 

Angiosperms.  Tlie  immense  number  of  angio- 
sperms,  or  true  dowering  plants,  makes  their 
distribution  a  difficult  subject  to  present  in  a 
few  statements.  It  must  be  imderstood,  there- 
fore, that  the  following  presentation  is  very  gen- 
eral, considering  large  masses  of  plants  rather 
than  species  or  even  genera.  It  must  be  remem- 
bered, also,  that  in  general  the  conditions  of 
plant  life  are  most  favorable  in  the  tropics,  where 
there  is  apt  to  be  massing:  and  that  under  Arc- 
tic conditions,  which  are  very  unfavorable,  the 
vegetation  is  apt  to  be  scant.  The  three  promi- 
nent groups  of  angiosperms,  viz.  the  monocotyle- 
dons and  the  two  divisions  of  dicotyledons  (Ar- 
chichlamyde.T  and  Sympetalae)  must  be  consid- 
ered separately. 

JloxocoT'ii.EDOXS.  The  most  conspicuous  gen- 
eral facts  in  connection  with  the  distribution  of 
monocotyledons  are  as  follows:  CosiDopolitaii 
groups. — Four  great  families  (grass,  sedge,  lily, 
and  iris),  including  almost  10,000  species  or 
about  one-half  of  the  monocotyledons,  are  world- 
wide in  their  distribution.  This  means  that  they 
have  succeeded  in  adapting  themselves  to  every 
condition  of  soil  and  climate  possible  to  flower- 
ing plants :  and  in  this  feature  the  grasses  easily 
lead  not  only  monocotyledons,  but  all  other  seed 
bearing  plants.  Beyond  the  natural  massing 
toward  the  tropics,  the  distribution  of  these  four 
families  is  fairly  uniform.  Aquatic  plants. — The 
monocotyledons  include  an  unusual  number  of 
purely  aquatic  families,  although  among  the 
other  families  the  number  of  water-species  is 
remarkable.  A  distinct  water  habit  is  associated 
with  world-wide  distribution,  not  merely  of  fami- 
lies, but  often  of  species.  For  example,  the 
common  cat-tail  rush  (Ti/pha)  of  the  United 
States  is  also  found  in  Europe.  Asia,  and  Africa. 
But  it  must  be  noted  that  although  these  aquatic 
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families  of  monocotyledons  are  world-wide  in 
their  distribution,  their  number  of  sjjecies  is 
remarkably  small,  being  about  180.  In  contrast- 
ing this  with  the  10,000  species  of  the  four 
terrestrial  families  above  referred  to,  it  becomes 
evident  tliat  the  relatively  uniform  conditions 
of  aquatic  life  do  not  result  in  the  evolution  of 
species  as  do  the  extremely  varied  conditions  of 
terrestrial  life.  Tropical  Plants. — The  remark- 
able massing  of  monocotyledonous  families  in 
the  tropics,  far  in  excess  of  any  normal  ratio  of 
tropical  increase,  makes  it  evident  that  the 
monocotyledons  as  a  whole  must  be  considered 
the  leading  tropical  group  of  angiosperms.  This 
tropical  massing  is  indicated  by  the  fact  that, 
excluding  the  ten  families  of  world-wide  dis- 
tribution, twenty-three  out  of  the  thirty-three 
remaining  families  are  tropical.  It  is  even  more 
strongly  indicated  by  the  fact  that,  excluding 
the  10,000  species  that  wei'e  noted  above  as 
belonging  to  the  four  world-wide  families,  all  but 
a  few  hundred  of  the  remaining  10,000  are  tropi- 
cal. The  approximately  equal  distribution  of 
tropical  forms  between  the  two  hemispheres  is 
noteworthy.  This  is  true  not  merely  in  the 
number  of  families,  but  in  genera  and  species 
as  well.  There  are  four  or  five  families  peculiar 
to  the  Orient,  seven  or  eight  peculiar  to  the  Occi- 
dent, and  perhaps  ten  or  eleven  common  to  both. 
The  palms  may  be  taken  as  an  illustration  of  the 
distribution  of  tropical  monocotyledons.  There 
are  approximately  a  thousand  species  of  palms, 
almost  exactly  divided  between  the  two  hemi- 
spheres, but  not  a  single  native  species  is  common 
to  the  two.  The  genera  are  about  130,  approxi- 
mately, 75  of  them  being  Oriental  and  5-5  Occi- 
dental, the  apparent  inequality  being  accounted 
for  by  the  more  numerous  monotypic  genera  in 
the  Orient,  due  to  the  larger  and  more  broken 
tropical  area,  but  the  two  hemispheres  have  not 
a  genus  in  common.  The  family  is  divided  into 
great  tribes,  but  not  one  of  these  tribes  is  com- 
mon to  the  two  hemispheres.  These  tribes  are 
groups  of  genera  on  the  way  to  becoming  fami- 
lies, and  by  some  are  regarded  as  such  already. 
The  palms  thus  notably  illustrate  the  effect  of 
long  separation  in  plant  adaptation  to  conti- 
nental diversities,  temperate  and  arctic  con- 
ditions long  having  cut  off  the  connecting  land 
between  the  tropical  regions  of  the  two  hemi- 
spheres, which  are  believed  to  have  been  united 
in  prehistoric  times  and  between  which  plant 
and  animal  forms  could  migrate.  The  prepon- 
derance of  epiphytic  forms  in  the  Occidental 
tropics  is  probably  associated  with  the  great 
development  there  of  the  rainy  tropical  forest. 
The  two  great  epiphytic  groups  of  flowering 
plants  are  bromelias  and  orchids,  both  monocoty- 
ledons, the  former  family  being  restricted  to 
the  Occidental  tropics,  and  the  latter  much  more 
abundant  there  than  in  the  Orient.  The  general 
adaptation  of  the  monocotyledons  to  tropical 
conditions  is  emphasized  by  the  extreme  dearth 
of  monocotyledonous  species  in  arctic  and  alpine 
regions,  only  the  few  species  belonging  to  the 
four  families  of  universal  distribution  being 
present.  The  feeble  representation  of  monocoty- 
ledons in  the  Southern  Hemisphere  outside  of  the 
tropics  is  noteworthy.  There  are  only  four  small 
families  belonging  exclusively  to  this  region : 
and  in  Australia,  a  continent  prolific  of  endemic 
forms    among    gymnosperms    and    dicotyledons. 


there  is  but  a  single  endemic  family  of  monocoty- ' 
ledons,  containing  only  four  species.  A  family 
of  most  peculiar  distribution  is  the  Stemonacea', 
comprising  only  seven  or  eight  species,  but  serv- 
ing to  illustrate  liow  a  family  once  widely  dis- 
tributed may  later  occur  only  in  widely  separated 
areas.  One  genus,  Stemoiiu.  occurs  from  the 
Himalayas  to  southern  Australia;  another,  Vroo- 
mia,  in  Florida,  Georgia,  and  Japan;  and  the 
third,  Stichneuron,  in  the  East  Indies. 

Dicotyledons.  There  are  approximately 
80,000  species  of  dicotyledons,  al)()ut  equally  di- 
vided between  the  two  great  groups  Archichla- 
mydece  and  Syutpetalce.  These  must  be  consid- 
ered separately,  since  they  have  developed  in- 
dependently and  are  quite  distinct  in  the  general 
features  of  the  geographical  distribution. 

Archichl.^myde.?:.  Tlie  most  conspicuous 
facts  in  connection  with  the  distribution  of  the 
Archichlamydeai  are  as  follows:  In  the  repre- 
sentation of  tropical  families,  there  is  a  notable 
pairing  of  continents,  the  American  tropics 
usually  being  one  member  of  the  pair,  and  Asia 
or  Africa  the  other.  For  example,  the  great 
alliance  to  whicii  buttercups,  nuistards,  poppies, 
laurels,  etc.,  belong  is  represented  by  trojjical 
forms  chiefly  in  America  and  Asia,  the  omission 
of  Africa  being  notable;  the  alliance  to  which 
geraniums,  balsams,  flaxes,  rues,  etc.,  belong  has 
its  tropical  forms  chiefly  in  America  and  Africa : 
Avhile  the  melastomas  are  massed  in  Brazil,  and 
the  myrtles  are  common  to  South  America  and 
Australia.  Thus  the  predominance  of  America 
appears  in  the  display  of  tropical  Archichla- 
mydes.  This  becomes  all  the  more  clear  from 
the  statement  that  in  America  almost  all  the 
tropical  and  subtro])ical  families  are  represented, 
and  two  very  large  families,  the  cactus  and  mela- 
stoma  families,  are  found  as  natives  exclusively 
in  America.  The  Archichlamydefe  are  also  peculiar 
in  not  containing  any  terrestrial  family  of  world 
wide  distribution,  as  do  the  monocotyledons  and 
Sympetala?;  nor  is  there  any  distinctly  boreal 
family  as  among  the  Sympetake.  There  have 
been  developed  among  them  certain  very  charac- 
teristic north  temperate  families,  the  smart- 
weeds,  pinks,  crowfoots,  nuistards,  saxifrages, 
roses,  evening  primroses,  and  umliellifers,  all  of 
which,  however,  have  their  representatives  in 
tropical  and  boreal  regions ;  but  the  display  of 
these  forms  is  not  to  be  compared  with  the  mass- 
ing of  the  Sympetala?  in  the  tem])erate  regions. 
While  there  is  a  much  larger  disjflay  of  Archi- 
chlamydea^  in  the  north  temperate  than  in  the 
soutli  temperate  rei^ions,  two  very  large  and 
characteristic  families  have  been  developed  in 
the  Southern  Hemisphere,  viz.  the  Proteacea\ 
trees  that  belong  to  the  same  general  alliance  as 
do  the  oaks,  elms,  hickories,  etc.,  of  the  Northern 
Hemisphere;  and  the  ThymelipaceiP,  character- 
istic of  Australia  and  the  Cape  region  of  Africa, 
and  represented  in  our  American  flora  by  the 
leatherwood  {Dirca).  The  Archichlamyde;p  con- 
tain most  of  the  hard-wood  trees,  and  it  is  inter- 
esting to  note  that  the  trees  of  the  tropics  and 
the  temperate  zones  belong  to  diffei-ent  alliances. 
For  example,  the  oaks,  hickories,  elms.  l)eeches. 
birches,  etc..  belong  to  a  great  alliance  charac- 
teristic of  nortli  temperate  regions,  while  the 
laurel,  belonging  to  an  entirely  difl'erent  alliance, 
is  the  characteristic  forest  type  of  the  tropics. 
By  far  the  greatest  family  of  the  Archichla- 
mydefB,  in  point  of  numbers  and  general  success. 
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'is  the  pea  family  (Leguminosse),  represented  by 
about  7000  species.  Although  it  seems  to  be 
abundantly  displayed  in  the  temperate  regions, 
it  is  far  more  extensively  represented  in  the 
ti'opies,  being  the  greatest  tropical  family  of  the 
group.  The  lianas  or  climbers  are  chiefly  repre- 
sented among  Archichlamydeoe  by  such  forms  as 
the  grape-vines  and  their  allies.  Naturally,  they 
are  chiefly  displayed  in  tropical  forests  and  are 
most  largely  developed  in  the  moist  forests  of 
South  America,  as  are  the  epiphytic  orchids  and 
bromelias  among  the  monocotyledons.  Their  next 
largest  display  is  in  Africa. 

Sympetal-E.  The  Sympetala?  are  the  ranking 
plants  of  the  plant  kingdom  and  are  also  those 
most  recently  evolved.  While  they  include  a 
munber  of  shrubs  and  trees  in  the  tropics,  they 
are  by  no  means  so  extensively  represented  in 
temperate  regions  by  shrubs  and  trees  as  are  the 
Archichlamydea\  The  prominent  facts  of  their 
distribution  are  as  follows:  the  earlier  groups 
of  angiosperms  (Archichlamydese  and  mono- 
cotyledons) were  massed  in  the  tropics,  the  tem- 
perate and  boreal  regions  being  relatively  poor 
in  true  flowering  plants.  The  Sympetalse,  there- 
fore, while  largely  represented  in  the  tropics, 
found  the  temperate  and  boreal  regions  compara- 
tively free  for  occupation,  and  it  is  in  these 
regions  that  thej'^  have  become  peculiarly  domi- 
nant. This  does  not  mean  that  there  are  not 
more  Sympetala;  in  the  tropics  than  in  the  tem- 
perate regions,  for  the  proportion  of  species 
in  favor  of  tlie  former  is  about  three  to  two;  but 
it  does  mean  that  this  is  about  the  normal  ratio 
of  tropical  increase,  which  is  far  exceeded  by 
the  other  groups.  Accordingly,  of  the  Sympe- 
talse  alone  can  it  be  said  that  their  distribution 
throughout  tropical  and  temperate  regions  is 
about  uniform.  The  families  of  Sympetalse  are 
not  only  better  defined  structurally  than  those  of 
the  Archichlamydere.  but  their  geographical  dis- 
tribution is  much  more  definite.  This  follows 
the  fact  that  they  are  more  highly  specialized 
and  more  definitely  related  to  environment  than 
are  the  Archichlamydea;.  Among  the  Sympe- 
talse, three  families,  the  plantains,  mints,  and 
composites,  have  a  world-wide  distribution.  The 
Compositae,  as  the  ranking  family  of  the  plant 
kingdom,  and  also  the  youngest  and  largest,  de- 
serves special  mention.  It  includes  at  least  12,- 
000  species,  which,  although  found  every^vhere, 
are  most  numerous  in  the  temperate  regions, 
M'here  they  constitute  from  one-tenth  to  one- 
seventh  of  all  of  the  seed-bearing  plants  of  every 
flora.  They  are  especially  characteristic  of  tem- 
]ierate  America,  Avhere  asters,  goldenrods,  sun- 
flowers, etc.,  abound.  Two  great  north  temperate 
families,  the  figworts  and  the  borages,  have  also 
been  developed :  and  the  heaths  form  a  family 
characteristic  of  boreal  conditions. 

The  impress  a  peculiar  region  may  have  upon 
the  general  aspect  of  its  vegetation,  resulting 
in  the  assumption  of  the  same  general  appear- 
ance by  plants  of  the  most  diverse  relationships, 
is  illustrated  by  the  fact  that  many  sympetalous 
families  of  South  America  are  characterized  by  a 
heath-like  habit,  the  region  being  known  as  one 
of  the  heath-like  plants.  There  is  no  such 
notable  continental  pairing  as  is  shown  by  the 
Archichlamydeiie  and  the  monocotyledons,  due 
probably  to  the  fact  that  extensive  forests  and 
boreal  distribution  permit  free  intermingling  of 
continental    flora.      Among   tropical    Sympetalse, 


however,  the  pairing  is  somewhat  evident,  and 
in  tropical  display  America  is  distinctly  domi- 
nant. It  is  also  worthy  of  note  that  there  is  a 
remarkable  paucity  of  aquatic  plants  among 
Sympetala;,  as  compared  with  Archichlamydea; 
and  with  monocotyledons.  This  seems  to  be  re- 
lated to  the  fact  that  the  two  latter  groups  had 
already  become  well  established  in  fresh  and 
brackish  waters,  while  it  was  the  temperate  and 
boreal  land  surface  that  was  especially  free  for 
occupation  by  the  Sympetalae. 

Conclusion.  Through  the  lapse  of  time  since 
the  advent  of  plant  life  upon  the  earth,  the 
meteorological  factors,  wind,  moisture,  heat,  and 
light,  have  been  at  work  as  plant  distributors. 
At  divers  times  and  in  many  parts  of  the  world 
their  work  has  been  interrupted,  assisted,  or  ren- 
dered nugatory  by  geological  agents — glaciers, 
especially  of  the  ice  age,  which  have  driven  vege- 
tation before  them  and  exiled  many  plants  fi'om 
their  pristine  homes;  seismic  upheavals  or  sink- 
ings, the  former  interposing  tall  moimtain 
ranges,  the  latter  wide  oceans,  beyond  which 
certain  species  could  not  migrate,  and  wliieh  to  a 
greater  or  less  degree  isolated  these  species, 
sometimes  genera,  families,  and  even  tribes.  The 
efi'orts  of  these  factors  and  agents  have  been  and 
are  assisted  by  man,  by  otlier  animals,  and  by 
plants;  the  first  either  wittingly  carrying  use- 
ful or  ornamental  species  from  country  to  coun- 
try, or  more  often  unwittingly  introducing  use- 
less or  even  noxious  ones;  the  second  in  a  more 
limited  range  transporting  seed  either  in  or  on 
their  bodies;  the  third  breaking  down  and  dis- 
integrating rock,  becoming  incorporated  with  the 
detritus  and  thus  affording  a  habitation  to  a 
succeeding  plant  society.  Far  from  having  ceased 
their  labors,  these  meteorological  factors  and 
geological  agents,  Avorking  in  conjunction  or  in 
conflict,  still  profoundly  influence  the  ceaseless 
change   in  the   distribution   of  plants. 

BlBLioGK-APiiY.  Contejean:  Geographic  bota- 
nique  (Paris,  1881)  ;  Drude,  Handbuch  der 
Pflanzcngcogrophie  (Stuttgart,  1890)  ;  id.,  Mcni- 
uel  de  geographie  hotanique  (Paris,  1897); 
De  CandoUe,  Geographie  botanique  raisonnee 
(Paris,  1855)  :  Engler,  Versiich  einer  Entioick- 
hmgsgeschichte  der  extratropischen  Floren- 
gebieie  (Leipzig,  1879)  ;  Engler  and  Drude,  Die 
Vegetation  der  Erde  (first  4  vols.,  Leipzig,  1896- 
1901)  ;  Grisebach,  Tcgetation  der  Erde  (Leipzig, 
1884)  ;  Schimper,  Pflanzengeographie  aitf  pfiysi- 
ologischer  Grundlage  (Jena,  1898)  ;  Wallace. 
Island  Life  (New  York,  1895)  ;  Warming,  Oeho- 
logische  Pflanzengeographie  (Berlin,  1896).  The 
ecological  aspects  of  distribution  are  touched 
upon  under  the  following  heads:  Ecology;  Al- 
pine Plants;  Arctic  Plants;  Benthos;  Clay 
Plants;  Cliff  Plants;  Cosmopolites;  Desert; 
Dune  Vegetation;  Duration:  Endemism  : 
Forest  :  Grasslands  ;  Halopiiytes  ;  Heath  : 
Hydrophytes  ;  ]Meadow  :  Mesophytes  ;  Prairie  : 
Rock  Pl.\nts  ;  Puderal  Pl.\nts  ;  Savannas  ; 
Swamp;  Thicket;  Tundra;  Xerophytes.  De- 
tails of  floristic  phytogeography  may  be  found 
in  the  articles  on  various  genera  and  species  of 
plants  mentioned  above. 

DISTRIBUTIVE  LAW.  In  its  elementary 
form  this  mathematical  law  may  be  expressed 
thus:  To  multiply  any  compovmd  expression  by 
a  simple  expression  is  to  multiply  each  term  of 
the  compound  expression  by  the  multiplier  and 
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write  the  separate  products  in  order,  affecting 
each  product  with  its  proper  sign.  Symbolically: 
zh  a  (^±  b  zfc  c   zt  d  .  .  .  .  .    )  =;  dr  a6  zfc  «c  zh  o(/  zt 

.  .  .   .  a,  b,  c,  .   .  .  . 
being  any  algebraic  quantities.     See  Calculus. 

DISTRICT  (jNLL.  district  us,  territory  wherein 
a  lord  ma}-  distrain,  from  Lat.  distriiigere,  to 
pull  asunder).  A  political  subdivision  of  a  city, 
county,  or  State,  which  forms  the  basis  of  legis- 
lative representation.  Its  boundaries  are  fixed 
by  law,  either  by  the  enactment  of  the  legislature 
or  by  the  adjudication  of  a  court,  to  whom  this 
power  is  delegated.  The  citizens  thereof  assem- 
ble within  these  boundaries  and  vote  for  local. 
State  and  National  officials.  In  the  United 
States  the  boundaries  of  the  Congressional  dis- 
trict in  each  State  are  determined  by  the  State 
Legislature  after  the  apportionment  of  repre- 
sentation has  been  made  by  Congress,  following 
on  ever}'  decennial  census.  The  ratio  of  repre- 
sentation under  the  census  of  1900  was  194,182, 
and  the  total  number  of  Congressional  districts 
386.  There  is  no  definite  principle  laid  down  for 
the  manner  in  which  a  State  may  be  redistrib- 
uted, and  as  a  rule  the  party  in  power  will,  as 
far  as  possible,  so  distribute  representation  as  to 
insure    its    continued    supremacy.      See    Gerey- 

MAXUER. 

For  the  purposes  of  taxation,  the  term  has  a 
broader  meaning,  and  the  Supreme  Court  of  the 
United  States  has  decided  that  for  the  collection 
of  taxes  a  district  means  any  part  of  a  State  de- 
scribed for  the  purpose  of  assessment,  without 
reference  to  the  civil  or  political  divisions  of  the 
State,  made  for  election  purposes.  See  Kelly  vs. 
Sanders,  99  United  l^tnfes  Reports,  p.  441. 

DISTRICT  ATTORNEY.  In  the  United 
States,  the  public  prosecuting  officer  within  a 
defined  district.  The  Federal  Government  has 
one  set  of  district  attorneys,  and  each  State  has 
an  entirely  different  set  for  the  same  territory. 
The  former  are  appointed  by  the  President,  and 
are  in  reality  deputies  of  the  Attorney-General 
of  the  United  States^  to  whom  they  are  required 
to  make  report  of  their  official  acts,  and  to  whose 
direction  and  control  they  are  subject.  They  are 
appointed  for  the  several  districts  into  which  the 
United  States  are  divided  for  district  courts 
(see  article  on  Court,  subdivision  United  States 
Courts),  and  are  charged  with  prosecuting  of- 
fenses against  the  Federal  Government,  as  well 
as  with  conducting  civil  actions  on  behalf  of  the 
Government,  and  in  some  cases  on  behalf  of  Gov- 
ernment officers.  As  a  rule  their  compensation 
eomes  from  fees,  and  is  not  in  the  form  of  a 
stated  salary. 

In  most  of  the  States  a  State  district  attorney 
is  elected  in  each  county,  although  his  most  im- 
portant duties,  as  a  rule,  are  discharged  in  prose- 
cuting criminals  before  the  State  courts.  He  is 
also  the  prosecuting  officer  before  the  county 
court  of  the  county  in  which  he  is  elected.  He  is 
subject  at  times  to  the  control  of  the  Attorney- 
General  of  the  State,  and  in  New  York  is  remov- 
able by  the  Governor.  In  certain  contingencies 
he  may  call  upon  the  State  Attorney-General  for 
assistance  in  important  criminal  prosecutions. 
His  duties  and  powers  are  regulated  under 
the  provisions  of  the  statutes  in  accordance  with 
which  he  is  appointed  or  elected.  For  these 
consult  the  Federal  and  State  statutes. 


DISTRICT  COURT.  A  court  having  a  juris- 
diction limited  to  a  defined  judicial  district. 
Several  of  the  United  States  have  divided  their 
territory  into  judicial  districts,  but  the  court  of 
the  district  is  usually  a  branch  or  "term'  of  the 
highest  court  of  original  jurisdiction  of  the  State 
and  not  a  separate  tribunal. 

The  Di.STRiCT  Courts  of  the  United  States, 
however,  are  district  tribunals  subordinate  to  the 
circuit  courts.  Each  of  the  nine  judicial  circuits 
(corresponding  to  the  number  of  justices  of  the 
Supreme  Court)  is  divided  into  a  larger  or  small- 
er number  of  districts.  In  some  instances  a  dis-" 
trict  embraces  the  w'hole  territory  of  a  State;  in 
others.  States  are  divided  into  two  or  more  dis- 
tricts. In  one  instance  a  single  judge  serves 
three  districts,  in  others  two.  \Yith  these  ex- 
ceptions, there  is  one  judge  for  each  district. 
When  a  circuit  coiirt  is  held  within  the  limits  of 
a  judicial  district,  the  district  judge  sits  with 
the  judge  of  the  Supreme  Court  appointed  for 
that  circuit.  See  Court,  subdivision  United 
States  Courts. 

DISTRICT  OF  COLUMBIA.  A  territory 
embracing  00  square  miles,  situated  on  the 
east  bank  of  the  Potomac  River,  between 
Maryland  and  Virginia  {Map:  Maiyland,  B 
7 ) .  The  surface  is  flat  and  marshy  along 
the  Potomac,  but  elsewhere  gently  rolling  and 
hilly.  The  Anacostia  River,  or  Eastern  Branch 
(of  the  Potomac),  crosses  the  southern  por- 
tion, and  Rock  Creek,  a  stream  abounding  in 
picturesque  scenery,  traverses  the  northwestern 
part.  The  climate  (mean  temperature  .55°)  is 
subject  to  sudden  and  extreme  variations  of  tem- 
perature. The  rainfall  is  about  50  inches  an- 
nually. Snow  falls  in  the  winter,  but  is  generally 
of  short  duration.  The  soil  is  a  light  sandy  loam. 
Twenty-two  per  cent,  of  the  area,  or  8500  acres, 
is  contained  in  farms.  The  nature  of  the  agri- 
cultural industries  is  determined  by  the  prox- 
imity to  Washington,  and  the  products  are  chiefly 
those  of  the  vegetable  garden  and  the  dairy.  The 
largest  acreage  therefore  consists  of  hay  and 
pasture  lands  and  gardens.  Floriculture  is  of 
considerable  importance,  the  annual  returns  from 
this  source  exceeding  half  a  million  dollars. 

Population.  The  popiilation  in  1800  (when 
the  area  was  one-half  larger  than  at  present)  num- 
bered 14,100;  in  1850,  51,687;  in  1860.  75,000; 
in  1870,  131.700;  in  1890,  230,400;  in  1900, 
278.700.  There  is  a  very  small  foreign-born  pop- 
ulation (19.500),  but  the  negro  element  is  large 
(86,700).  The  mass  of  the  population  is,  of 
course,  centred  in  the  city  of  Washington.  The 
villages  surrounding  the  city  bear  the  relation  of 
suburbs  to  the  city  proper. 

Government.  The  District  of  Columbia  was 
governed  directly  by  Congress  until  1871,  when  it 
was  placed  under  a  regular  Territorial  govern- 
ment. A  Governor  and  Secretary  were  appointed, 
a  delegate  was  chosen  to  represent  the  Territory 
in  Congress,  while  a  legislature  of  11  councilmen 
and  22  delegates  was  elected  by  the  people  annu- 
ally. In  1874  the  government  was  placed  imder 
the  control  of  three  commissioners  appointed  by 
the  President  and  approved  by  the  Senate.  The 
citizens  have  no  direct  voice  in  the  appointments 
to  office  within  the  District,  having  no  vote  in 
District  or  National  affairs. 

History.  Originally  the  District  of  Columbia 
comprised  land  on  both  sides  of  the  Potomac — 
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land  ceded  by  the  States  concerned  on  the  condi- 
tion tliat  Congress  or  the  United  States  should 
exercise  exclusive  control  over  it  forever.  ^lary- 
land  ceded  04  square  miles  (including  water), 
the  whole  of  Washington  County,  and  Vir- 
ginia ceded  M't  square  miles,  Alexandria  County. 
In  lS4ti.  as  no  Government  buildings  had 
been  erected  on  the  ^'irginia  side,  Alexandria 
County  was  retroceded.  Within  the  present 
District,  probably  on  the  site  of  Anacostia, 
.stood  the  famous  Indian  village  of  Powhattan, 
Xacoclitank,  or  Anacostan,  Avhieh  Captain  Smith 
visited  in  1608.  In  1663  Francis  Pope,  an 
Englishman,  established  a  plantation  where 
Washington  was  afterwards  built.  To  the  site 
of  Georgetown  settlers  came  probably  as  early 
as  166.])..  and  in  1751  a  town  was  laid  out  here, 
which  in  1789  was  regularly  incorporated.  Im- 
mediately after  the  close  of  the  Revolution 
there  was  much  discussion  about  the  location  of 
the  permanent  seat  of  government,  and.  after  the 
adoption  of  the  Constitution  in  1789.  this  ques- 
tion gave  rise  to  the  first  debate  which  aroused 
bitter  sectional  feeling.  Finally,  on  June  28, 
1790.  after  tlie  claims  of  New  York,  Philadelphia. 
Gennantown.  Baltimore,  and  several  other  places 
had  been  fully  considered.  Congress  decided  that 
after  1800  the  Federal  capital  should  be  moved  to 
'"a  district  or  territory  not  exceeding  10  miles 
square  on  the  River  Potomac  between  the  mouth 
oi  the  Eastern  Branch  and  Conogocheague." 
Tliis  decision  was  reached  partly  as  the  result  of 
a  compromise  and  partly  in  deference  to  the 
known  wishes  of  \A'ashington.    See  Washington. 

DISTRINGAS.  Tlie  name  of  a  Avrit  or  proc- 
ess in  tlie  nature  of  an  attachment  or  execution, 
taken  from  the  emphatic  word  of  the  writ  direct- 
ed to  the  sheriflf — viz.  "It  is  hereby  commanded 
that  you  disti-ain"  the  defendant,  etc.  It  was 
formerly  issued  in  England  for  a  variety  of  pur- 
poses, such  as  forcing  a  defendant  who  neglected 
to  appear  to  present  himself  in  court,  or  forcing 
a  corporation  to  obey  a  subpa?na.  or  compelling 
jurors  to  attend  court,  or  a  defendant  in  an 
action  in  detinue  after  judgment  to  deliver  the 
goods  to  the  plaintiff.  The  writ  has  been  abol- 
ished in  England,  as  well  as  in  most  of  the  United 
States,  although  in  Virginia  it  is  retained  as  a 
form  of  execution  in  cases  of  detinue.  See  Exe- 
cution. 

DISTURBANCE.  Tlie  common-law  oftense  of 
violating  an  incorporeal  jn-operty  right,  as  an 
casement,  a  profit,  or  a  public  right  in  the  land 
of  another.  As  such  rights  do  not  carry  with 
them  the  right  of  possession,  but.  as  the  techni- 
cal expression  is.  'lie  in  grant.'  and  not  'in 
livery.'  they  cannot  usually  be  protected  by  the 
action  of  trespass,  which  contemplates  an  inter- 
ference witli  the  possession  of  a  corporeal  inter- 
est in  land.  But  such  rights,  however  impal- 
pable, do  really  constitute  ]iroperty.  and  they 
will  be  protected  by  appro|)riate  legal  proceed- 
ings against  a  disturbance  by  the  owner  of  the 
land  or  by  any  other  person  whatsoever.  In  a 
few  cases,  as  where  one  has  an  exclusive  right 
to  the  use  of  another's  land  as  a  sole  and  several 
pasturage — such  right  being  nearly  equivalent  to 
the  right  of  possession  of  the  premises — the  action 
of  trespass  is  available  for  its  protection.  In 
other  cases  the  disturbance  constitutes  a  nui- 
sance, which  may  be  abated  either  by  the  act  of 
the    party    injured    thereby,    or    by    the    action 


known  as  'trespass  on  the  case,'  or,  more  short- 
ly, 'case';  or,  in  a  proper  case,  bj*  an  injunction 
in  equity. 

The  forms  of  disturbance  are  various,  depend- 
ing ui>on  the  nature  of  the  right  involved.  Thus 
a  common  of  j)asture  may  be  disturbed  by  shut- 
ting or  driving  out  the  cattle  of  the  claimant  of 
the  right,  or  by  unlawfully  permitting  other  cattle 
to  crop  the  heibage.  In  the  last  case  tlie  claim- 
ant may  take  the  cattle  damage  feasant  and  im- 
pound them.  A  franchise  is  disturbed  by  wrong- 
fully taking  the  tolls  accruing  therefrom,  or  by 
setting  up  a  competing  use,  as  a  bridge,  ferry, 
or  turnpike.  For  interference  with  an  advowson 
or  right  of  presentation  to  a  benefice,  known  as 
disturbance  of  patronage,  a  special  action  was 
provided,  known  as  writ  of  right  of  advowson. 
Disturbance  of  ways  happens  "where  a  person 
who  hath  a  right  of  way  over  another's  ground 
by  grant  or  prescription  is  obstructed  by  in- 
closures  or  other  obstacles,  or  by  plowing  across 
it,  by  which  means  be  cannot  enjoy  his  right  of 
way,  or  at  least  in  so  commodious  a  manner  as 
he  might  have  done"  (2  Bla.  Com..  242).  This 
is  remediable  by  the  act  of  the  party  injured, 
removing  the  obstacle,  or  by  an  action  on  the 
case. 

All  of  these  forms  of  disturbance  of  jn'ivate 
rights,  together  with  the  remedies  appropriate 
to  them,  exist  to-day,  as  at  common  law.  without 
material  alteration.  The  ancient  wrong  of  dis- 
turhance  of  tenure,  which  consisted  in  breaking 
the  fetidal  tie  of  lord  and  tenant,  has  become 
obsolete  with  the  disappearance  of  the  feudal 
system  of  land  tenure.  The  disturbance  of  pub- 
lic rights,  as  of  a  highway  or  a  public  right  of 
common  or  of  fishing,  may  be  either  a  private 
nuisance,  remediable  by  the  individual  whose 
right  is  interfered  with,  or  a  public  nuisance,  or 
purpresture.  remediable  by  the  State.  See  Ease- 
ment ;  XtiSANCE :  Profit :  Pirpresture ;  and 
consult  the  authorities  referred  to  imder  Ease- 
ment. 

DISTURBANCE  OF  PUBLIC  WORSHIP. 
A  modern  statutory  oft'ense.  wliich  has.  in  the 
United  States,  generally  superseded  the  common- 
law  offense  of  brawling  in  church.  As  generall,y 
defined,  it  consists  in  any  willful  interference,  by 
acts  or  words,  with  the  good  order  of  persons 
assembled  for  religious  worship,  whether  within 
a  consecrated  place  of  worship  or  elsewhere. 
The  offense  may  be  committed  by  a  person  pres- 
ent in  the  place  of  worship,  or  by  noisy  conduct 
on  the  outside,  and  to  constitute  such  acts  or 
conduct  a  disturbance,  it  is  not  necessary  that 
the  congregation  assembled  shall  at  the  time  be 
engaged  in  worship.  It  is  sufficient  if  they  are 
assembled  for  that  purpose.  The  offense  con- 
stitutes a  misdemeanor,  punishable  by  fine  or 
imprisonment.  It  is  not  such  a  violation  of  pri- 
vate rights  as  to  furnish  grounds  for  an  action 
for  damages,  unless  it  be  habitual  or  so  persist- 
ent as  to  amount  to  a  nuisance.  In  that  case 
the  remedy  by  action  lies  in  the  hands  of  the 
trustees  or  other  officers  in  whom  the  possession 
of  the  place  of  worshi]i  is  vested.     See  Xtisance. 

DISUSE.  One  of  the  negative,  but  yet  impor- 
tant, factors  of  evolution  is  disuse.  Its  signifi- 
cance was  first  pointed  out  by  Lamarck  in  his 
first  law  of  evolution.  Avherein  he  says  that  the 
constant  lack  of  use'  of  an  organ  "imperceptibly 
weakens  it.  causes  it  to  become  reduced,  pro- 
sressivelv  diminishes   its   faculties,   and  ends   in 
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its  disappearance."  An  example  he  gives  of 
the  reduction  and  loss  of  organs  or  limbs  is  that 
of  snakes,  which  by  change  of  habit  from  orig- 
inally- running  to  gliding  directly  along  the 
ground,  have  acquired  greater  length  of  body, 
while  their  legs,  being  thus  disadvantageous  to 
them,  have  disappeared  by  atro])hy. 

He  also  instances  the  loss  by  disuse  of  teeth  in 
the  baleen  whales  and  in  birds,  and  in  the  ant- 
eater,  "whose  habit  of  not  masticating  its  food 
lias  lieen  for  a  long  time  established  and  pre- 
served in  its  race."  He  calls  attention  to  the 
small  reduced  fore  legs  of  the  kangaroo,  which 
'have  remained  thin,  very  small,  and  weak,"  and 
especially  to  the  whale,  saying:  '"Indeed,  since 
the  enormous  length  of  tiiiie  during  which  these 
animals  have  lived  in  the  depths  of  the  sea,  never 
using  their  hind  feet  in  seizing  objects,  their 
disused  feet  have  wholly  disappeared,  as  also 
their  skeleton,  and  even  the  pelvis  serving  as 
their  attachment." 

Lamarck  taught  that  the  effects  of  disuse  are 
inherited,  a  doctrine  maintained  l\v  Darwin,  who 
remarks:  "I  think  there  can  be  no  doubt  that 
use  in  our  domestic  animals  strengthens  and 
enlarges  certain  parts,  and  disuse  diminishes 
them;  and  that  such  modifications  are  inherited," 
adding  that  in  free  nature  "many  animals  have 
structures  which  can  be  explained  by  the  effects 
of  disuse."     See   Use-Inheritance. 

Darwin  also  calls  atteuuion  to  the  absence  in 
manj'  male  dung-beetles,  including  the  Ateuchus 
or  'sacred'  beetle  of  the  Egyptians,  of  the  an- 
terior tarsi  or  feet,  and  this  atrophy  he  thinks 
it  safe  to  regard  "as  due  to  the  effects  of  long- 
continued  disuse."  The  same  may  be  said  of  the 
reduction  and  loss  of  the  fore  tarsi  of  butter- 
Hies  of  the  family  Nj'mphalidie.  For  cases  of 
the  loss  of  eyesight,  of  eyes,  and  the  optic  nerves 
and  lobes  in  animals  living  in  darkness,  see 
Cave  Animals. 

Cases  of  the  modification  of  animals  by  disuse 
occur  in  nearly  every  group.  Among  the  mol- 
iusks  it  is  especially  noticeable  in  those  bivalves, 
such  as  the  oyster,  anomia,  etc.,  which  live  at- 
tached to  other  bodies.  The  oyster  was  originally 
equivalve  and  capable  of  freely  moving,  but  by 
di.suse.  owing  to  change  in  its  ancestors  to  a 
fixed  mode  of  life,  it  has  lost  its  siphons,  its  foot, 
and  the  shells  are  of  unequal  size.  It  is  so  with 
the  fresh-water  mussel  (Miilleria)  of  South 
America,  which  has  acquired  sedentary  habits.  It 
is  the  case  in  a  still  more  marked  way  with  the 
barnacles.  Among  insects  there  are  countless 
instances  of  the  reduction  and  partial  or  total 
loss  of  limbs  in  wood-borers,  in  the  grubs  of 
many  beetles  living  in  seeds,  nuts,  etc. ;  in  the 
larva-  of  gall-fiies,  of  ants,  wasps,  bees,  and  in 
the  larviT  of  the  ichneumon-flies.  If,  as  is  very 
clearly  the  case  with  insects,  we  also  attempt  to 
explain  the  loss  of  limbs  in  the  two-legged 
Bipes.  Ciiirotes,  or  the  entirely  legless  Amphis- 
baena  and  the  glass-snake  (Ophiosaurus) .  we 
shall  see  that  it  is  evidently  due  to  disuse  and 
its  inherited  eff"ects.  Reasoning  from  this  to  the 
origin  of  the  order  of  snakes,  it  becomes  apparent 
that  tluy  have  diverged  from  the  lizards,  and 
that  Lamarck  was  right  when  lie  attritiuted  their 
origin  to  such  a  cause.  (See  Degeneration.) 
Tlie  majority  of  snakes  po.ssess  no  trace  of 
vestigial  legs,  the  exception  being  the  boas,  in 
which  there  are  two  minute  horn-like  vestiges 
projecting  from  under  the  scales,  and  represent- 
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ing  the  hinder  pair  of  limbs.  Di.suse  has  also  made 
its  mark  in  the  running  birds,  the  emu,  ostrich, 
and  cassowary,  where  the  wings  have  by  disuse 
retrograded,  and  as  a  compensation  the  legs  and 
particularly  the  toes  have  become  adapted  for  a 
cursorial  mode  of  locomotion.  Other  examples  of 
disuse  are  the  loss  of  the  thumb  in  the  thumb- 
less  ring-monke\'  (Colobus,  q.v.)  of  Africa,  and 
the  spider-monkey  (Ateles)  of.  Central  and  South 
America. 

It  is  to  be  observed  in  these  cases  of  the  reduc- 
tion and  loss  of  digits  that  it  is  generally  com- 
plete and  thorough-going;  there  are  no  vestiges 
left  as  seen  in  the  two-toed  ostrich  and  the  three- 
toed  moa,  apteryx,  emu,  and  cassowary.  The 
reduction  is  complete,  and  is  probablj-  due  to 
the  high  antiquity  of  these  birds.  That  this  is 
the  case  is  suggested  by  the  presence  of  the  two 
splint-bones  of  the  horse,  while  the  bones  of  the 
two  other  toes  which  began  to  be  lost  at  an 
earlier  geological  age  have  entirely  lapsed.  In 
the  potto  (Perodicticus),  a  lemur  which  has 
partly  lost  the  index-finger,  there  is  a  distinct 
vestige  left,  the  reduction  having  apparently 
taken  place  late  in  the  ontogeny  of  this  form. 

In  the  case  of  the  loss  of  wings  in  insects,  of 
which  there  are  so  many  cases,  we  have  all 
grades  of  reduction.  Some  are  comijletely 
apterous,  with  no  vestiges  of  wings ;  in  others 
there  are  little  flaps  left.  The  absence  of  wings 
in  all  these  cases  is  clearly  the  result  of  change 
in  the  surroundings,  or  mode  of  life,  as  the  wing- 
less beetles,  etc..  which  live  under  stones,  or 
burrow  in  the  ground. 

A  very  interesting  question  here  ari.ses:  Could 
these  losses  ever  be  restored?  When  we  consider 
forms  like  the  stick-insect,  whose  ancestors  of 
the  Carboniferous  period  had  large,  well-devel- 
oped wings ;  or  tlie  flea,  and  the  Braula,  the 
sheep-tick  ( Melophagus )  and  the  bat-tick  (Nyc- 
teribia).  it  seems  impossible  that  they  could  be 
restored  to  their  ancestral  winged  form,  even  if 
the  attempt  were  made  to  do  so  artificially  in  a 
laboratory  of  experimental  evolution.  Other 
cases  are  the  loss  outright  of  the  collar-bone 
in  running  mammals  like  the  horse  and  most 
carnivora,  of  the  canines  in  rodents,  and  all  the 
teeth  in  the  ant-eaters.  It  may  be  considered  as 
contrary  to  the  course  of  nature  to  suppose  that 
these  structures,  once  degenerated  and  lost,  could 
ever  be  restored.     See  Degeneration. 

Here  arises  a  question :  Are  there  examples 
of  the  replacement  of  organs  lapsed  by  disuse  by 
entirely  new  structures  ? 

The  clearest  case  is  that  of  the  duckbill  of 
Australia.  Poulton  has  shown  that  the  embrj'o 
duckbill  has  for  a  brief  season  the  rudiments  of 
three  teeth  in  each  upper  maxilla,  but  that  these 
are  very  soon  lost,  wliile  their  site  is  occupied  by 
the  posterior  set  of  the  eight  horny  plates  situ- 
ated in  the  upper  and  lower  jaws,  two  upon  each 
side  of  each  jaw.  The  calcified  true  teeth  of 
Ornithorhynchus  became,  Poulton  thinks,  un- 
suited  to  the  needs  of  the  animal  when  it  adopted 
a  mode  of  life  in  which  large  quantities  of  sand 
were  necessarily  taken  into  the  mouth  with  the 
food,  when  it  first  fed  upon  insect  larvw,  etc., 
which  it  dug  with  its  broad  bill  out  of  the  mud 
and  sand  at  the  bottom  of  streams.  "Lender  such 
circumstances  two  things  might  happen:  the  true 
teeth  might  be  protected  from  the  effects  of  wear 
by  continuous  growth  from  persistent  pulps  or 
by  a  continued  succession;  or  a  constantly  grow- 
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ing  horny  plate  uiight  be  developed  from  the 
oral  epithelium,  and  might  be  substituted  for 
I  he  true  teeth."  See  Duckbill,  and  illustration 
ef  teeth  thereunder. 

A  less  satisfactory  example  is  that  of  the  re- 
placement of  the  horny  teetli  of  the  tadpole  by 
the  teeth  of  the  frog  or  toad.  But  Nature  as  a 
rule  gets  her  new  organs  by  a  more  economical 
and  rapid  method,  i.e.  by  change  of  function  of 
the  same  organ,  which,  owing  to  a  change  of 
habit,  loses  its  original  use,  and  becomes  modi- 
fied to  carry  on  entirely  different  functions.  See 
Functiox-Chakges. 

DISVELLOPED,  or  DEVELOPED  (from 
OF.  desrelopcr,  to  unfold).  In  heraldry,  a  term 
applied  to  the  colors  of  a  regiment  or  noble 
house,  when  flying. 

DITCH  (ME.  diche,  AS.  die,  dike,  Icel.  dlk, 
MHG.  i'lch,  ditch.  Ger.  Teich,  pool;  connected 
ultimately  with  Gk.  teIxo^  teichos,  wall).  (1) 
In  agriculture,  a  trench  made  along  the  sides  of 
fields,  or  following  the  contour  of  the  land,  to 
collect  and  remove  the  excess  of  water.  A  hedge 
is  often  planted,  or  a  fence  built,  upon  the  bank 
formed  by  the  earth  thrown  out  of  the  trench,  the 
two  thus  furnishing  a  barrier  for  stock.  Some- 
times a  double  ditcli  is  made  and  the  hedge  or 
fence  is  placed  between.  In  ordinary  fann  opera- 
tions ditches  are  largely  constructed  by  hand, 
but  efficient  ditching  machines  are  found  in  the 
market.  In  modern  practice  open  ditches  have 
been  largely  superseded  by  underground  tile 
drains,  thus  effecting  a  great  saving  of  land  and 
securing  better  drainage.  In  irrigated  regions 
the  open  ditch  is  used  to  convey  the  Avater  from 
the  main  canals  to  the  'laterals'  which  distribute 
it  over  the  field.     See  Drainage  ;  Irrigation. 

(2)  In  military  fortifications,  part  of  the  de- 
fense works  of  a  fortified  place.      See   Fortifi- 

C.'i.TION  ;    EEDOrBT. 

DITHMARSCHEN,  det'marsh-en,  North  and 
South  {Xorder  and  Siider  Dithmarsclien) .  The 
name  given  to  the  western  portion  of  Holstein, 
Prussia,  lying  along  the  coast  of  the  North  Sea 
between  the  Eider  and  Elbe  rivers.  It  has  an 
area  of  about  500  square  miles,  lies  very  low, 
and  is  for  the  most  part  marshy.  Dithmarsclien 
Avas  originally  inhabited  by  Saxons,  Avho  Avere 
subjugated  and  Christianized  by  Charlemagne  in 
S04.  Subsequently  a  considerable  Frisian  element 
Avas  introduced  into  the  population.  In  the  latter 
part  of  the  ^Middle  Ages  and  at  the  time  of  the 
Reformation  Dithmarsclien  constituted  a  kind  of 
peasant  republic,  Avith  a  complex  organization 
and  a  Avell-developed  system  of  local  autonomy. 
The  inhabitants  distinguished  themseh^es  by  the 
braA^ery  Avitli  Avhicli  they  defended  their  liberty 
against  their  neighbors.  At  last  in  1559  they 
succumbed  to  the  arms  of  Holstein  and  Den- 
mark. In  1866  Dithmarschen,  along  Avith  the 
rest  of  Holstein,  AA-as  incorporated  in  Prussia. 
The  people  still  retain  many  of  their  ancient 
customs  and  privileges.  Population,  in  1895, 
84,262;  in  1900,  86,019.  Consult:  Volkmar.  Ge- 
schichte  des  Landes  Dithmarsclien  (BrunsAvick, 
1851)  ;  Nitzsch,  Das  alte  Dithmarschen  (Kiel, 
1862)  ;  Nehlsen,  Dithmarscher  Geschichte  (Ham- 
burg. 1894). 

DITH'YRAM'BUS  (Lat.,  from  Gk.  Sidipafi^os, 
dithyramhos.  of  uncertain  etymology).  A  hymn 
sung  in  honor  of  the  god  Dionysus,  accompanied 


by  music  on  the  flute  and  a  dance  around  the 
altar.  The  subject  Avas  originally  the  birth  and 
life  of  Dionysus,  but  later  other  themes  were 
chosen.  Its  dcA-elopment  into  artistic  form  took 
place  at  Corinth — according  to  another  tradition 
at  Naxos — and  Avas  attributed  by  the  ancients  to 
the  mythical  Ariou.  The  hymn  Avas  sung  by  a 
chorus  of  fifty,  generally  dressed  as  satyrs,  the 
companions  of  Dionysus.  At  Athens  there  AA'ere 
annual  contests  at  the  Greater  Dionysia,  Lesser 
Dioiiysia,  Panathensea.  Thargelia.  and  Lenaea 
(see  Greek  Festia'als),  between  dithyrambic 
choruses  entered  by  the  ten  tribes.  The  prize 
in  the  earliest  period  Avas  an  ox-  in  the  fifth  cen- 
tury and  later  a  tripod.  Of  the  hymns  of  the 
dithATambic  Avriters  only  fragments  are  pre- 
serA'ed. 

DITTANY  (OF.  ditain.  dictame,  Lat.  dic- 
tamniim,  Gk.  SUrafivov,  diktamnon,  dittany,  from 
Gk.  AIkttj,  Diktc,  a  mountain  in  Crete,  Avhere 
the  plant  grcAv  in  abundance ) ,  Dictamnus.  A 
genus  of  plants  of  the  order  Eutacese.  The  com- 
mon dittany,  also  called  bastard  dittany  or  frax- 
inella  {Dictamnvs  albus) .  a  natiA^e  of  sunny 
mountains  and  rocks  and  dry  mountain  forests 
of  the  south  of  Eui'ope,  especially  in  calcareous 
soils,  is  cultiA^ated  as  a  garden  floAver.  It  is  a 
perennial,  Avitli  stem  ll^  to  3  feet  high,  perfectly 
unbranched,  bearing  a  feAV  pinnated  leaA'es,  Avhich 
liaA-e  three  to  fiA'e  pairs  of  leaflets  and  an  odd 
one,  and  temiinating  in  a  beautiful  erect  raceme 
of  ten  to  tAA-enty  flowers  of  a  fine  rose-color,  with 
darker  A'eins,  more  rarely  Avhite.  When  in  flow- 
er, the  plant  diffuses  a  poAverful  fragrance  from 
its  numerous  oil-glands,  and  during  dry,  hot 
Aveather  exhales  a  quantity  of  A'olatile  oil  the 
sudden  combustion  of  AA"hich  makes  a  slight  flash 
Avhen  ignited  by  a  candle.  The  root  is  thick. 
Avliite,  and  A'ery  bitter,  and  Avas  formerly  in  high 
repute  in  medicine  as  a  tonic  stimulant.  Dit- 
tany of  Crete  (Origanum  dictamnus),  used  as 
a  febrifuge,  and  the  dittany  of  the  L^nited  States 
(Ciinila  mariana) ,  are  A^ery  different  plants  be- 
longing to  the  natural  order  Labiatre.  The  lat- 
ter is  foimd  upon  diy  hillsides  from  New  York 
to  Georgia,  and  AvestAvard  to  Arkansas.  The 
plant  is  about  a  foot  high,  Avith  smooth,  heart- 
shaped  leaA'es,  and  clusters  of  small  AA^hite  or 
purplish  floAvers. 

DITTENBERGER,  dit'ten-berK-er,  Wilhelm 
(1840 — ) .  A  German  philologist,  born  at  Heidel- 
berg, He  studied  at  Jena  and  Gottingen,  and  in 
1874  Avas  appointed  professor  of  classical  phil- 
ology at  the  UniA'ersity  of  Halle.  His  publica- 
tions include:  De  Ephchis  Atticis  (186.3):  In- 
scriptiones  Atticce  JEtatis  Romance  (1878-82; 
A'ol.  iii.  of  the  Corpus  Inscriptionum  Atticarum, 
published  by  the  Berlin  Academy)  ;  Sylloge  In- 
scriptionuvi  Grcecarum  ( 1883 ;  2d  ed.  1898- 
1900)  ;  and  Corpus  Inscriptionum  Grcecarum 
Grcecice  Septentrionalis   (1892). 

DITTERS,  dTt'ters  (Ditters  vox  Ditters- 
dorf),  Karl  (1739-99).  An  Austrian  A'iolinist 
and  composer.  He  Avas  born  in  Vienna  and  stud- 
ied under  Konig,  Ziegler,  Trani,  and  Bono.  !Much 
of  his  education  was  due  to  the  interest  in  him 
of  Prince  Joseph  of  Hildburghaivsen,  Avhose  or- 
chestra Ditters  afterwards  led.  He  Avas  a  bril- 
liant Aiolinist.  and  Avon  Avide  success,  the  tour 
Avith  Gluck  (1761)  establishing  him  firmly  as  a 
violin  virtuoso.  He  Avas  a  prolific  composer  in 
almo=t    CA'ery    department    of    composition,    but 
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little,  if  anything,  of  his  work  remains  in  use. 
lie  had  the  misfortune  to  have  his  imdoubted 
o;ifts  overshadowed  by  the  brilliant  genius  of 
,\Iozart,  and  little  has  survived  him  other  than 
the  reputation  of  preceding  ilozart  in  the  realm 
of  dramatic  composition.  His  music  is  marked 
by  correctness  of  style,  fluency  of  expression,  and 
beauty  of  melody.  Few  musicians  of  his  day 
met  with  greater  appreciation,  had  more  honors 
conferred  upon  them,  or  held  more  honorable 
positions.  He  died  at  Castle  Rothlhotta.  near 
Xeuhaus,  in  Bohemia.  The  best  edition  of  his 
autobioofraphv  is  that  edited  bv  Spazier  (Leip- 
zig, 1801).     ' 

DIT'TON,  HuiiPHEEY  (1675-1715).  An  emi- 
nent English  mathematician.  He  was  for  some 
years  a  dissenting  clergyman,  but  through  the 
influence  of  Sir  Isaac  Newton  secured  a  profes- 
sorship in  the  new  mathematical  school  at 
Christ's  Hospital,  where  he  remained  through 
life.  He  and  Whiston  devised  a  new  method  for 
determining  longitude  at  sea,  but  it  was  rejected 
by  the  Board  of  Admiralty.  Ditton's  death  has 
been  attributed  to  his  disappointment.  He  was 
the  author  of  mathematical  works,  including: 
General  I.aics  of  Xaiure  and  Motion  (1705)  ;  An 
Institution  of  Fluxions   (1706;  2d  ed.   1726). 

DITJ,  de-oo'  (Gujarati,  from  Skt.  dvlpa,  is- 
land, so  called  from  the  situation  of  the  town). 
A  seaport,  situated  at  the  eastern  extremity  of 
an  island  of  the  same  name,  ofi"  the  south  coast 
of  Gujarat,  India  (Map:  India.  B  4).  It  is 
fortified,  and  has  a  tolerably  safe  harbor,  with 
a  general  depth  of  three  or  four  fathoms.  The 
anchorage,  however,  is  gradually  becoming  shal- 
lower. The  place  has  been  in  possession  of  the 
Portugviese  since  1535;  from  its  detached  and 
isolated  position  its  trade  is  of  little  consequence. 
Th^  area  of  the  island  is  about  62  square  miles. 
Population,  in  1894,  13,206. 

DIURETICS  (Lat.  diureticus,  from  Gk. 
SiovprjvLKdc,  diouretikos.  promoting  urine,  from 
ihovpeTv,  diourein,  to  urinate,  from  did,  dia, 
tiirougli  +  oiipeiv.  ourcin,  to  urinate,  from  otpov, 
ouron,  urine) .  ^Medicines  having  the  property  of  in- 
creasing the  secretion  of  urine.  They  are  of  several 
classes:  (1)  Tascidar  or  cardiac  diuretics,  v;\i\c\i 
act  by  increasing  arterial  tension  or  the  blood- 
supply  of  the  kidneys.  These  include  all  cardiac 
stimulants,  important  representatives  being  dig- 
italis, cafl'eine,  theobromine,  diuretin,  conval- 
laria.  scoparius.  sparteine,  apocynin,  squill,  and 
strophanthus.  (2)  Refrigerant  diuretics  include 
the  salts  of  sodium  and  potassium,  particularly 
the  acetate,  citrate,  and  bitartrate  of  potassium. 
(3)  Stimulant  diuretics,  or  bleuorrhetics,  are 
those  which  have  a  direct  stimulating  action  upon 
the  genito-urinary  tract;  such  as  juniper,  tur- 
pentine, copaiba,  cubebs,  oil  of  sandalwood, 
buchu,  and  cantharides.  Some  of  these  are  ex- 
tremely irritating,  and  must  be  used  very  cau- 
tiously. (4)  Water  is  a  most  important  diuret- 
ic, increasing  the  amount  of  fluid  in  the  blood. 

Diuretics  are  used  in  conditions  in  which  the 
((Uantity  of  urine  is  diminished:  to  aid  the  ab- 
sorption of  fluid  in  dropsy  or  collections  of  fluid 
in  the  body  cavities,  whether  the  result  of  in- 
flammation, such  as  pleurisy,  or  of  imperfect 
action  of  the  heart,  kidneys,  etc.;  to  aid  in  the 
elimination  of  poisons :  and  to  dilute  the  urine  so 
as  to  make  it  less  irritating  in  inflammations 
of   the   genitn-iirinary   tract,   or   to   prevent   the 


formation  of  calculi,  or  stones,  in  the  kidneys 
or  bladder,  ^lany  of  the  diuretics  mentioned 
are  described  in  separate  articles.  Some  di- 
aphoretics, such  as  pilocarpine,  at  times  act  as 
diuretics.  The  action  of  diuretics  as  a  class  is 
very  uncertain,  depending  largely  upon  the  in- 
dividual, and  varying  in  the  same  person  under 
difl'erent  conditions. 

DI'UIIE'TIN  (from  Gk.  diovpelv,  diourein,  to 
urinate),  or  Sodio-Salicylate  of  Theobromixe, 
C,H,NaNA  +  XaC.HA-  A  valuable  diuretic, 
especially  in  cases  of  dropsy  of  cardiac  origin : 
but.  like  all  drugs  of  its  class,  very  imcertain  in 
action.  It  is  a  pure  diuretic,  acting  by  directly 
stimulating  the  cells  of  the  kindey.  It  occurs 
as  a  white  powder  which  is  freely  soluble  in 
warm  water,  and  remains  dissolved  after  cool- 
ing.    See  Salicylic  Acid. 

DIURNAL  MOTION  (Lat.  diurnalis.  daily, 
from  diurnus,  daily,  from  dies.  day).  The  ap- 
parent daily  motion  of  a  heavenly  body  caused 
by  the  rotation  of  the  earth  on  its  axis.  See 
AxLs:  Earth;  Planets, 

DIVAN,  divan'.  A  Persian  word,  having 
various  significations,  being  used  in  the  sense  of 
a  muster-roll,  a  register  of  papneuts  or  accounts, 
or  a  place  for  the  preservation  of  a  register: 
and  it  is  also  applied  to  a  collection  of  poems  or 
songs  by  one  and  the  same  author.  Goethe  uses 
it  in  this  sense  in  his  Westostliche  Divan.  Divan 
means  next  an  administrative  board;  the  highest 
council  of  state  at  Constantinople  is  called  Di- 
rani  liumaijun  ('most  illustrious  divan").  Final- 
ly, "divan'  is  the  name  for  the  state  or  reception 
room  in  Oriental  palaces.  Along  the  walls  of 
the  room  are  ranged  low  couches,  covered  with 
rich  carpets,  and  provided  with  cushions.  Hence 
the  name  divan  is  used  for  a  kind  of  couch  or 
sofa. 

DIVER.  The  name  of  several  water-birds, 
especially  loons  and  grebes,  remarkable  for  quick 
diving — -in  some  cases  so  quick  as  to  dive  at  the 
flash  of  a  gun  and  escape  the  shot.  The  whole 
order  ( Pygopodes )  to  which  these  birds  belong 
is  often  spoken  of  as  'divers.'     See  Loon. 

DIVER,  The.     See  Tauchee,  Der. 

DIVERTIMENTO,  Ital.  pron.  de-var'te-man'- 
to  (It.,  diversion).  (1)  A  term  originally  ap- 
plied to  the  dances  interpolated  between  the 
scenes  of  the  older  French  opera.  (2)  A  com- 
position somewhat  like  the  modern  suite  (q.v. ). 
It  consists  generally  of  five  or  six  movements 
in  free  style,  but  the  music  is  always  of  a  simple 
character.  (3)  An  entr'acte  in  an  opera.  (4) 
An  episode  in  a  fugue. 

DIVES,  di'vez  (Lat.,  rich).  A  word  some- 
times used  as  if  it  were  a  proper  name  for  the 
rich  man  in  the  story  of  Lazarus  in  Luke  XA'i.. 
there  being  no  name  given  to  him  in  the  Gospel. 

DIVIDE  (Lat.  dividcrc.  to  divide).  In 
physical  geography,  the  crest  line  between  the 
slopes  of  two  drainage  systems.  The  term  is 
synonymous  with  watershed  (q.v.),  and  is  used 
mostly  in  the  United  States. 

DIVIDEND  (Lat.  dividcndus.  to  be  divided, 
from  diridrrr.  to  divide).  A  fund,  made  up 
of  principal  or  profits,  set  apart  for  distribu- 
tion among  a  number  of  persons  ratably  en- 
titled thereto:  also  the  portion  or  share  of  each 
person  so  entitled.     In  practice  the  term  is  not 
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in  common  use  to  describe  a  complete  fund  dis- 
tributed once  and  for  all  to  the  claimants  or 
owners,  as  in  the  division  of  partnership  assets 
or  the  distribution,  upon  an  accoimting,  of  the 
assets  in  the  hands  of  an  executor  or  adminis- 
trator: but  it  is  rather  employed  to  denote  the 
sum  available  for  partial  or  periodical  payments 
out  of  such  assets  or  out  of  current  earnings. 
In  this  restricted  sense  it  is  entirely  appropriate 
to  the  portion  of  the  assets  of  an  insolvent,  or 
of  a  company  in  process  of  winding  up,  which 
is  realized  from  time  to  time  by  the  trustee  or 
receiver  and  distributed  among  the  creditors  or 
shareholders.  The  most  common  use  of  the  term, 
however,  is  to  describe  those  profits  or  earnings 
of  a  corporation  or  joint-stock  company  which 
are  set  apart  for  distribution  among  the  members 
and  stockholders. 

It  will  be  noticed  that  such  assets  and  earn- 
ings while  yet  unappropriated  are  not  dividends. 
and  that  it  is  their  formal  appropriation  to  the 
purpose  of  distribution  which  gives  them  that 
character.  As  soon  as  this  has  been  done,  and 
not  before,  they  are  treated  by  the  law  as  the 
property  of  the  persons  entitled  thereto  under 
the  terms  of  the  appropriation,  and  such  persons 
may  accordingly  demand  and  recover  them  as 
"money  had  and  received  to  their  use.' 

As  applied  to  corporations,  the  term  dividend 
has  been  defined  to  be  "that  portion  of  the  profits 
and  surplus  funds  of  the  corporation  which  has 
been  actually  set  apart  by  a  valid  resolution 
of  the  board  of  directors,  or  by  the  shareholders 
at  a  corporate  meeting,  for  distribution  among 
the  shareholders  according  to  their  respective 
interests,  in  such  a  sense  as  to  become  segi'egat- 
ed  from  the  property  of  the  corporation  and  to 
become  the  property  of  the  shareholders  dis- 
tribiitively." 

The  declaration  of  dividends  is  one  of  the 
usual  powers  of  directors,  and.  unless  controlled 
by  the  charter  or  by-laws  of  the  corporation, 
they  may  usually  fix  the  amount  of  the  divi- 
dend, and  the  time  and  place  of  payment,  at 
their  sole  discretion,  subject  only  to  the  obliga- 
tion of  good  faith  with  the  stockholders.  Divi- 
dends cannot  usually  be  declared  out  of  the 
capital,  but  only  from  the  profits:  but  there  is 
no  obligation  on  the  directors  to  appropriate 
all  or  any  particular  portion  of  the  profits  to 
this  purpose,  though  the  contrary  has  been  held 
in  England.  It  has  also  been  held  in  England 
that  dividends  must  be  payable  in  money:  but 
in  the  United  States  dividends  are  often  paid 
in  the  stock,  bonds,  or  scrip  of  the  corporation. 
When  dividends  declared  from  time  to  time  do 
not  exhaust  the  profits,  the  surplus  thus  accumu- 
lated may  be  appro]iriated  in  whole  or  part  as 
an  'extra  dividend'  or  l>ouu>. 

As  l)etween  a  person  having  a  limited  interest 
in  corporate  shares,  as  a  life  tenant,  and  the 
person  entitled  thereto  in  the  future,  the  ques- 
tion may  arise  as  to  whether  dividends  earned 
but  not  declared  during  the  ownership  of  the 
shares  by  the  former,  or  dividends  declared  out 
of  aecunuilated  earnings,  belong  to  the  former 
as  profits  or  to  the  latter  as  capital.  Oonunonly 
this  is  solved  l)y  apjilying  the  rule,  previously 
laid  down,  that  no  one  becomes  entitled  to  earn- 
ings until  they  have  been  appropriated  in  the 
form  of  a  dividend.  It  is  usually  held  also  that 
extra  dividends  declared  out  of  surphis  earnings 
shall  always  be  regarded  a«  profits  in  the  same 


way  as  those  declared  out  of  current  earnings. 
See  C0RPOR.A.TIOX :  Director:  Shareholder: 
Stock:  Debextvre,  and  the  authorities  referred 
to  under  those  titles. 

DIVIDING  ENGINE,  or  Ruling  Engine. 
A  machine  devised  to  rule  fine  lines  at  regular 
intervals  by  means  of  a  diamond  point  or  other 
sharp  edge.  The  most  common  use  of  such  ma- 
chines is  for  the  purpose  of  dividing  the  cir- 
cumference of  a  circle  into  degrees  and  minutes 
or  other  divisions  as  is  necessary  in  the  construc- 
tion of  surveying  and  astronomical  instruments, 
micrometer  screws,  spectrometers,  and  other 
physical  instruments,  as  well  as  in  many  com- 
mercial machines :  and  also  for  the  purpose  of 
dividing  a  length  into  aliquot  parts  as  in  the 
making  of  meter  rods  and  similar  instruments. 
Another  use  to  which  they  are  put  is  that  of 
the  preparation  of  diffraction  gratings  (q.v. ),  in 
which  it  is  necessary  to  have  the  means  of  ruling 
a  great  number  of  lines,  exactly  parallel  and  at 
exactly  equal  small  intervals  apart,  (iratings 
are  made  with  as  many  as  100,000  lines  in  a 
distance  of  five  or  six  inches. 

The  first  instrument  for  the  ruling  of  gratings 
was  made  by  Joseph  von  Fraunhofer  (q.v.)  ; 
others  have  been  made  by  Rutherfurd,  Rowland, 
and  Michelson:  but  all  are  based  on  the  same 
general  principle.  Tlie  machine  consists  of  a 
cylinder  on  which  a  screw-thread  is  cut  and 
which  carries  a  large  nut,  the  two  together  being 
like  an  ordinary  bolt  and  nut.  The  ends  of  the 
screw  are  held  in  yokes,  so  that  it  can  turn  on 
its  axis,  and  the  nut  is  held  on  'waj's'  parallel 
to  the  screw.  Thus,  as  the  screw  is  turned  by 
a  crank  or  otherwise,  the  nut  advances  or  re- 
cedes. A  cutting  edge  is  set  at  some  point  above 
the  screw,  in  such  a  manner  that  it  can  be  made 
to  make  a  line  at  right  angles  to  the  axis  of 
the  screw.  The  piece  of  glass  or  metal  on  whose 
surface  the  rulings  are  to  be  made  is  attached 
to  the  nut,  and  the  operation  is  as  follows:  A 
line  is  made  by  the  cutting  edge ;  the  screw  is 
turned  through  a  certain  fraction  of  a  complete 
revolution — e.g.  one-thousandth — thus  carrying 
the  nut  and  the  surface  forward  a  small  distance ; 
a  second  line  is  ruled :  the  scre^v  is  again  turned 
through  the  same  angle  as  before;  a  third  line 
is  ruled,  etc.  Thus,  if  the  pitch  of  the  screw  is 
20 — i.e.  if  there  are  20  threads  or  spirals  on  the 
scrcAV  in  each  inch  along  its  length — there  will 
be  20,000  lines  per  inch  ruled  on  the  grating  sur- 
face. The  nut  is  split  in  two,  the  halves  being 
hinged  at  the  top  and  having  below  two  pro- 
jections or  "wings.'  When  the  machine  is  to  be 
used,  these  are  clamped  together.  At  the  end 
of  the  ruling  the  wings  are  opened,  and  the  nut, 
being  thus  released  from  the  screw,  can  be 
pushed  back  to  the  starting-point. 

It  is  evident  that  the  machines  must  be 
rigid,  the  'ways'  exact,  the  screw  of  perfectly 
uniform  pitch,  the  turning  of  the  screw  regular, 
the  cutting  of  the  line  exactly  straight.  All 
modern  machines  are  automatic;  a  large  toothed 
wheel  is  attached  to  the  screw  at  one  end,  and 
this  tui-ned  by  levers,  one  tooth  at  a  time;  the 
cutting  edge  is  a  diamond  point  which  is  al- 
lowed to  drop  on  the  ruled  surface,  is  drawn 
across,  then  lifted,  pushed  back  to  the  original 
])Osition.  etc.  There  are  always  periodic  er- 
rors in  the  use  of  any  dividing  engine,  oc- 
casioned by  irregularities  in  the  toothed  wheel, 
the  end  of  the  screw  which  butts  airainst  some 
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fixed  support,  and  elsewhere.  These  may  be 
counteracted  by  a  device  due  to  Ruwland  which 
depends  upon  the  action  of  a  lever  resting  on  a 
earn  attached  to  the  axis  of  the  screw.  The  end 
of  the  lever  is  rigidly  fastened  to  a  rod  which 
is  parallel  to  the  screw,  and  to  which  is  at- 
tached, by  means  of  a  short  crank,  a  frame- 
work supported  under  the  screw  and  free  to  move 
liorizontally.  Part  of  this  framework  consists  of 
two  steel  rods  parallel  to  the  screw,  between 
which  the  two  'wings'  of  the  nut  can  just  move 
freely,  as  the  nut  is  carried  forward  by  the 
screw.  Thus,  if  the  cam  raises  its  lever,  the 
rod  will  turn,  moving  the  framework  holding  the 
wings  of  tlip  nut.  and  thus  giving  the  nut  a  slight 
turn  indei)endent  of  the  action  of  the  screw.  It 
is  a  matter,  therefore,  of  trial  to  iind  a  cam  of 
such  a  shape,  and  to  jjlace  it  on  the  axis  of  the 
screw  in  such  a  position,  that  by  its  motion  the 
irregular  motion  of  the  nut  due  to  the  irregu- 
larities of  the  machine  may  be  made  perfectly 
regular.  For  a  description  of  the  construction  of 
a  'perfect'  screw,  reference  should  he  made  to  the 
article  '"Screw."  by  Rowland,  in  the  Encyclo- 
pcediu  Britcinnica.  A  full  description  of  Row- 
land's dividing  engine  is  given  in  The  Collected 
I'aperK  of  Henry  A.  Rowland   (Baltimore.  1902). 

DIVI-DIVI,  de've-de've  (Galibi  or  Carib 
word),  or  Libidibi.  The  cured  pods  of  Cicsal- 
jiinia  coriaria.  a  tree  whicli  grows  on  the  coasts 
of  Curagao,  Carthagena.  and  other  parts  of  trop- 
ical America.  They  have  been  long  used  there 
for  tanning,  and  have  recently  acquired  impor- 
tance as  an  article  of  commerce.  Divi-divi  is 
one  of  the  most  astringent  substances  known. 
The  tree  reaches  a  height  of  20  to  30  feet,  and 
produces  about  100  ])ounds  of  pods  annually. 
The  pods  contain  tannin  and  gallic  acid.  It  is 
said    to   tan    leather   with   great    rapidity.      See 

GjESAJ^ViyiA. 

DIVINA  COMMEDIA,  de-ve'na  kom-ma'- 
de-a.     See  Dante. 

DIVINATION  (Lat.  divinatio,  from  divinare, 
to  divine,  from  diriniis,  divine,  from  divus, 
deity).  A  term  employed  to  describe  the  quest 
of  a  knowledge  of  secret  things,  past,  present,  or 
future,  by  various  supernatural  methods,  princi- 
pally oracular  responses  and  omens.  As  the  ori- 
gin of  the  word  indicates,  the  idea  is  based  on  the 
assumption  that  liuman  intelligence  may  obtain 
knowledge  from  the  divine  mind  through  media 
affected  by  divine  influence.  The  Greek  term 
fiavTiKr)  (rexvv)  suggests  the  inspired  interme- 
diary fmtn-ls  (seer),  a  word  which  Plato  and  the 
frreeks  associated  \\ith  /xavla  (inspired  frenzy). 
The  contact  of  the  divine  mind  with  human  intel- 
ligence was  believed  to  be  accomplished  either 
through  a  medium  directly,  or  by  signs  and 
omens  which  were  interpreted  by  the  medium. 
The  Stoic  philosophers  recognized  this  difference 
in  method  (Cicero.  Dc  Dii-inationr.  i.  G,  3.3.  and 
ii.  11),  and  designated  the  first  arexvos,  natiini- 
lis  (artless),  i.e.  the  direct  or  natural  method: 
and  the  second  em-exvos,  (irtifirosd.  i.e.  the  artifi- 
cial method.  Bouclu'-Leclcrcq  terms  the  first  the 
intuitive  and  tlie  second  the  inductive  method, 
because  the  artificial  class  admits  of  some  spon- 
taneity and  the  natural  something  artificial. 

The  natural,  the  intuitive  method  is  very 
familiar  as  represented  by  oracles,  a  term  used  to 
denote  both  the  seat  of  divination  and  the  re- 
.sponses  themselves.     For  these  responses  the  seats 


of  worship  of  divinities  were  regarded  as  favorite 
localities,  and  were  generally  marked  by  some 
peculiar  physical  characteristic,  as  a  cleft  in  the 
ground  whence  an  exhalation  arose  by  which  the 
medium  was  made  to  pass  into  a  trance.  There 
were  several  methods  in  which  information  from 
the  divinity  was  communicated  by  the  oracles: 
Divination  by  dreams  (oneiromancy )  required 
experience  in  dreams  and  the  interpretation 
thereof.  Persons  desiring  revelation  bj'  this 
means  would  go  to  sleep  in  places  thought  to  be 
haunted  by  dreams,  such  as  tombs  of  heroes  and 
temples  of  divinities.  As  the  body  must  be  inert 
and  the  mind  passive,  various  means  were  em- 
ployed to  accomplish  this,  as  refraining  from 
wine  and  food  for  a  certain  period.  ■Means  were 
also  taken  to  summon  the  dreams  by  incantations 
and  by  unusual  conditions  of  sleeping,  as  when 
one  lay  on  the  skin  of  a  ram  slain  by  him.  This 
method  was  known  as  incubation  (eyKolixr^aii^. 
Such  was  the  oracle  of  Amphiaraus  at  Oropus, 
near  tlie  spot  where  the  hero  became  a  god.  Of 
this  kind  the  most  familiar  oracles  were  healing 
shrines  connected  with  the  temples  of  .Escula- 
pius.  Necromancy  was  the  method  whereby  rev- 
elation was  conveyed  by  the  shades  of  the  dead 
who  were  summoned  for  the  purpose.  In  Homer, 
Odysseus  goes  to  the  entrance  of  the  lower  world 
to  consult  the  shade  of  Tiresias.  These  oracles 
Avere  given  at  places  recognized  as  approaches  to 
the  lower  world.,  as  Lake  Aomos  in  Thesprotia, 
and  Lake  Avernus  near  Cumae  in  Italy.  Chres- 
mology,  or  divination  by  frenzy  {vaticin-atio  or 
divinatio  per  furorem),  was  the  revealing  of  the 
Mill  of  the  divinity  by  seers.  Being  in  a  state 
of  frenzy,  superinduced  by  exhalations  or 
draughts  of  water  from  certain  streams,  or  of 
blood,  as  of  a  lamb,  they  spoke  forth  the  pro- 
phetic words  either  from  a  presentiment  or  an  in- 
spiration by  tile  divinity,  or  from  becoming,  as 
was  fancied,  the  incarnation  of  the  divinity  for 
the  time  being.  The  most  famous  oracle  of  this 
class  was  at  Delphi,  situated  on  the  side  of 
Mount  Parnassus  in  Phocis.  which,  originally 
belonging  to  Gtea,  then  to  Themis,  the  represen- 
tative of  law  and  order,  finally  came  into  the  pos- 
session of  Apollo,  whose  priestess,  Pythia.  gave 
his  answers  by  means  of  her  cries. 

The  artificial  or  inductive  methods  of  divina- 
tion admit  of  the  following  classification:  Divina- 
tion by  instiiwiive  acts  of  animals.  Under  this 
heading  is  therefore  placed  ornithomancy.  ichthy- 
omancy,  etc.  This  refers  to  revelations  obtained 
from  the  behavior  of  birds  and  fishes,  particularly 
of  the  former,  who,  being  in  the  heavens,  come 
close  to  the  divinities  and  can  act  as  messengers. 
With  these  should  also  be  classed  the  instinctive 
or  unconscious  acts  of  rin.  Sucli  was  the  divina- 
tion by  omens,  so  familiar  to  the  Romans.  The 
well-known  story  of  Crassus  is  an  illustration. 
Starting  on  his  ill-fated  expedition  against  the 
Parthians,  he  heard  a  man  selling  figs  from 
Caunus,  and  crying  'Cauneas.'  which  sounded  like 
Ca re  nr  ras  ( Beware  of  going) .  Here  wt>  may  also 
place  the  modern  divining-rod  fq.v. )  which  is 
said  to  bend  when  held  over  concealed  springs  of 
water  or  mineral  deposits.  This  custom  is  known 
in  England  as  'dowsing.'  See  ^Murray,  Neir 
Enqlish  Dietiomtry. 

Divination  by  haruspication.  This  method  was 
tlie  inter|)retation  of  the  divine  will  by  studying 
the  entrails  of  victims.     Practiced  in  very  remote 
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antiquity  in  the  East,  in  Egypt,  Cypru~;,  ami  Etru- 
ria,  it  was  familiar  to  the  Greeks  of  the  fifth 
century  B.C.,  but  not  in  Homeric  days.  It  passed 
from  Etruria  to  Eome,  wliere  it  served  the  pur- 
poses of  statesmen  (Cicero,  De  Divinatione,  ii. 
12).  The  nearest  approach  to  this  in  recent  days 
is  palmistry,  or  reading  tlie  lines  of  the  hands, 
and  the  old  "reading  of  the  speal-bone.'  called 
omoplatoscopy  or  scapulimancy.  ^vhich  is  the  in- 
-<l)ection  of  the  lines  in  the  shoulder-blade. 
Divination  by  fire  (empyromancy ) .  This  consists 
in  observing  the  effect  of  tire  from  the  altar  on 
wood,  or  on  the  offering,  or  again  in  ^vatching  the 
movements  of  the  smoke  and  the  wine  of  a  liba- 
tion. Divinatio}!  by  water  (hydromancy)  consist- 
ed in  the  observation  of  objects  cast  into  water. 
Divination  by  lots  (cleromancy)  was  a  method 
which  required  a  movement  consciously  begun 
and  directed  by  chance.  Here  may  be  placed 
axinomancy,  w^hich  is  the  consideration  of  the 
movements  of  an  axe  placed  on  a  post;  coscino- 
mancy,  or  the  observing  of  the  results  of  the  turn- 
ing of  a  sieve  himg  on  a  tiiread:  or  again,  dacty- 
lomancy.  or  the  interpretations  of  the  oscillations 
of  a  ring  hung  over  a  circular  A'ase  against  which 
it  strikes.  This  is  a  method  of  great  antiquity, 
and  is  found  in  Homeric  days.  Among  the  Ro- 
mans sortilegium,  or  casting  of  lots,  belonged  to 
this  experimental  form  of  divination.  Small  tab- 
lets of  wood,  bone,  or  bronze  were  inscribed  with 
various  sayings,  and  when  shuffled  and  drawn 
gave  the  prophecy.  A  number  of  them  have  come 
down  to  our  own  times,  and  are  described  in  Cor- 
pus Inscriptionum  Latinarum,  1.  pp.  2G8-70.  The 
term  sortes  was  also  given  to  selections  from 
books  used  for  a  similar  purpose.  Compare  with 
this  the  chance  reading  of  the  Scriptures.  Lines 
from  the  great  poets,  particularly  Vergil,  were 
also  employed  as  sortes  Vergilianw  as  mentioned 
by  Spartianus  in  his  Hadrian  II.  In  England, 
Charles  I.  is  said  to  have  opened  to  ^Eneid  iv. 
G15.  when  consulting  Vergil  in  the  Bodleian  Li- 
brary at  Oxford.  Dice  were  also  used  by  the 
Romans  in  this  way.  Divination  by  meteorol- 
ogy is  represented  by  the  study  of  lightning 
flashes  and  interpretation  of  them.  Such  were 
the  signa  ex  ccelo  interpreted  by  the  augurs  and 
haruspices.  Divination  by  astrology  was  the 
most  important  in  antiquity,  and  consisted  of 
predictions  made  after  observing  the  heavenly 
bodies.  It  arose  among  the  Chaldeans,  then 
passed  to  the  Greeks,  and  finally  to  the  Romans, 
among  whom  the  term  for  astrologers  was  Chal- 
dwi  or  mathematici. 

BrBLiOGE.\PHY.  Consult:  Cicero.  De  Divina- 
tione; Plutarch,  De  Pythice  Oraculis.  and  De 
Defect u  Oraciilornm ;  Mezger,  '"Divinatio,"  in 
Pauly,  Realencf/clopddie.  n.  pp.  1113-1185  (Stutt- 
gart, 1842)  ;  Maury,  His  oire  des  religions  de  la 
Grece  antique — La  divination  ct  les  oracles,  vol. 
ii.,  pp.  431-.539  (Paris,  1857)  :  Schneider,  Die 
Divinationen  der  Alten  mit  besonderer  Riicksicht 
auf  die  Augurien  der  Romer  (Kolthen.  1862)  : 
Fontaine,  De  Divinationis  Origine  et  Progressu 
(Rostock.  1867);  Kijnig,  Das  Orakehresen  im 
Alterthnm.  Programm  "(Crefeld.  1871)  :  Hoff- 
uii\nTi,Das  Orakelwesen  im  Alterthum  (Sttittgart. 
1877)  ;  Bouche-Leclercq.  Histoire  de  la  dirinatio)i 
dans  Vantiquitc  (4  vols..  Paris.  1879-1882)  ;  also 
article  "Divination"  in  Daremberg  et  Saglio.  Dic- 
tionnaire  des  antiguitcs :  Dechanibre  et  Thomas, 
article  "Divination"  in  Dietionnaire  des  sciences 
medicales,  vol.  xxx.,  pp.  24-96  (1884). 


DIVINE  RIGHT.  A  term  of  ancient  origin, 
wliich  came  into  general  use  in  the  seventeentk 
century  during  the  factious  contentions  of  Eng- 
lish Royalists  and  Parliamentarians.  The  Royal- 
ists maintained  that  as  'the  Lord's  anointed,' 
and  the  immediate  representative  of  the  Deity, 
all  jjOMer  and  government  were  vested  in  the 
King,  who  'could  do  no  wrong;'  a  doctrine  which 
relieved  him  from  human  responsibility.  The 
Parliamentarians  contended  that  the  exercise  of 
political  power  sprang  from  the  will  of  the 
people,  by  what  was  termed  'the  social  contract." 
The  opponents  of  divine  riglit  included  Milton, 
Algernon  Sydney-,  and  Harrington,  and  its  chief 
supporters  were  Hobbes.  Salmasius,  and  Sir 
Robert  Filmer,  whose  Patriareha  contains  a  com- 
l)lete  exposition  of  the  theory.  The  idea  can  be 
traced  through  the  Middle  Ages  and  beyond,  in 
the  assumed  'divine  authority'  of  the  magistracy; 
in  the  history  of  the  Roman  Catholic  Church  it 
is  found  in  the  doctrine  of  the  Pope's  infallibil- 
ity. The  settlement  of  the  crown  on  William  and 
Mary  ended  the  British  controversy,  but  a  simi- 
lar controversy  was  revived  in  the  discussions 
which  catised  the  French  Revolution. 

DIVINE  TRAGEDY,  The.  A  dramatic 
poem  by  Longfellow  (1871),  forming  the  first 
part   of   his   trilogy   Christus. 

DIVING  (from  dive,  AS.  dyfan,  cau.sative  of 
dufau,  to  plunge).  The  act  of  working  under 
water — either  with  or  without  mechanical  aids 
to  enable  respiration — as  in  pearl  and  sponge 
fishing,  the  raising  of  sunken  A'essels,  the  laying 
of  subaqueous  foundations,  or  other  operations 
under  water.  Formerly  diving  operations  were 
confined  mostly  to  pearl  and  sponge  fisheries  and 
were  performed  by  divers  who  plunged  beneath 
the  water,  remained  as  long  as  they  were  able  to 
do  without  respiration,  and  then  returned  to  the 
surface  with  their  load.  It  has  been  asserted 
that  the  pearl-divers  of  the  East  acquired  by 
practice  the  power  to  remain  under  water  for 
fifteen  or  twenty  minutes.  There  is  absolutel.v 
no  truth  in  stich  assertions,  as  no  such  endurance 
is  possible ;  two,  and  sometimes  three,  minutes 
under  water  is  the  limit  of  endurance  of  the 
most  skilltul  divers  unaided  by  mechanical  means 
to  support  respiration.  Most  divers  suffer  se- 
A'efely  from  the  continual  eftbrts  in  holding  the 
breath  :  bloodshot  eyes  and  the  spitting  of  blood 
are  common  among  them.  This  rude  method  of 
diving  is  but  little  used  now,  even  in  the  pearl 
and  sponge  fisheries,  where  it  is  particularly  ap- 
plicable. Diving  operations  are  now  performed 
by  means  of  diving-bells  or  special  diving-dress. 

DmxG-BELi..  The  cacabvs  aquaticit.s,  or 
aquatic  kettle,  described  by  Taisnier  as  having 
been  used  by  two  Greeks  in  Spain,  at  Toledo,  in 
1538,  in  the  presence  of  the  Emperor  Charles  V. 
and  a  multitude  of  spectators,  is  one  of  the 
earliest  reliable  accotmts  of  a  diving-bell.  From 
his  description,  this  must  have  been  similar 
in  principle  and  construction  to  the  modem  div- 
ing-bell, Ijut  of  clumsy  dimensions,  and  wanting 
in  efficient  means  of  renewing  the  supply  of  air. 
Dr.  Halley's  diving-bell,  devised  about  1720,  was 
a  wooden  chamber,  open  at  the  bottom,  where 
it  was  loaded  with  lead  to  keep  it  perpen- 
dicular in  its  descent.  Strong  pieces  of  glass 
were  set  in  the  upper  part  to  admit  light. 
Casks  filled  with  air.  and  loaded  with  lead, 
were    let    down    with    the   bun£r-hole    downward : 
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and  from  these  a  supply  of  air  was  drawn 
by  means  of  a  hose.  The  form  of  diving-bell 
now  in  use  was  first  constructed  by  Smeaton  for 
the  works  at  Ramsgate  Harbor,  England,  1788. 
It  was  of  east-iron,  and  weighed  50  cwt. ;  its 
height,  41/2  feet;  length,  the  same;  and  width, 
3  feet.  It  sank  by  its  own  weight,  and  was 
lighted  b}'  stout  pieces  of  bull's-eye  glass  firmly 
cemented  by  brass  rings  near  the  top.  The  prin- 
ciple of  the  diving-bell  will  be  easily  understood 
by  floating  a  piece  of  lighted  candle  or  a  wax 
match  on  a  cork,  and  then  covering  it  with  an 
inverted  tumbler,  and  pressing  downward ;  the 
candle  will  descend  below  the  level  of  the  sur- 
rounding water,  and  continue  burning  for  a  short 
time,  although  the  tumbler  be  entirely  immersed. 
The  reason  is  obvious  enovigh;  the  air  in  the 
tumbler  having  no  vent,  remains  in  it,  and  pre- 
vents the  water  from  occupying  its  jjlace,  so 
that  the  cork  and  candle,  though  apparently 
under  water,  are  still  floating,  and  surrounded 
by  the  air  in  the  tumbler;  the  candle  continues 
burning  until  the  oxygen  of  the  air  is  exhausted, 
and  then  it  goes  out,  as  would  the  life  of  a  man 
under  similar  circumstances.  If  vessels  full  of 
air,  like  the  barrels  of  Dr.  Halley.  were  sub- 
merged, and  their  contents  poured  into  the 
tumbler,  the  light  might  be  maintained ;  but  this 
could  better  be  done  if  a  tulie  passed  through 
the  tumbler,  and  air  were  pumped  from  above 
through   the   tube   into   the   tumbler. 

An  account  of  early  diving-bells  and  apparatus 
will  be  found  in  Gerland  and  TraumuUer's 
(leschichte  der  Physikalisclien  Experimentier- 
kunst   (Leipzig,  189.3). 

The  modern  diving-bell,  which  is  made  of  cast- 
iron  like  Smeaton's,  is  supplied  with  air  in  this 
manner.  It  must  be  remembered  that  air  is 
compressible,  and  diminishes  in  bulk  in  propor- 
tion to  the  ]>ressure,  so  that  at  a  depth  of  about 
33  feet  iii  water  it  would  occupy  half  the  space 
it  filled  at  the  surface ;  if  the  inverted  tumbler 
were  carried  to  this  depth,  it  Avould  be  half 
filled  with  water.  A  considerable  quantity  of 
air  has,  therefore,  to  be  pumped  into  the  diving- 
bell,  merely  to  keep  it  full  as  it  descends;  the 
air  thus  compressed  exerts  a  corresponding  pres- 
sure, and  would  rush  up  w'ith  great  force  if  the 
tube  were  open  and  free.  This  is  prevented  by 
a  valve  opening  downward  only.  When  the 
diving-bell  has  reached  its  full  depth,  the  pump- 
ing is  continued  to  supply  air  for  resj^iration ; 
and  the  redundant  air  overflows,  or  rather  iincler- 
flows,  by  the  open  mouth,  and  ascends  to  the 
surface  in  bubbles.  The  diving-bell  is  provided 
with  a  platform  or  seat  for  the  workmen,  and 
suspended  from  a  suitable  crane  or  beams  pro- 
jecting from  a  barge  or  pier;  men  above  are  sta- 
tioned to  work  the  pumps  and  attend  to  the 
signals  of  the  belbnan.  These  signals  are  simply 
made  by  striking  the  sides  of  the  iron  diving- 
bell  with  a  hammer,  and  as  sound  is  so  freely 
conununicated  through  water,  they  are  easily 
heard  above.  Owing  to  their  great  Aveight  and 
clumsy  operation,  diving-bells  are  now  seldom 
used  in  subaqueous  operations,  the  modern  ap- 
pliance being  the  diving-dress  or  diving-ai-mor. 

DrviisrG-DRES.s.  In  Schott's  Technica  Curiosa, 
published  in  1064,  is  described  a  lorica  aquatica, 
or  aquatic  armor,  which  consisted  of  a  leathern 
dress,  to  protect  the  diver  from  the  water,  and  a 
kelmit.  In  1721  Halley  describes  a  contrivance 
of  his  own  of  nearly  the  same  kind;   its  object 


was  to  enable  the  diver  to  go  out  from  the  bell 
and  walk  about;  he  was  to  be  provided  with  a 
waterproof  dress,  and  a  small  diving-bell,  with 
glass  front,  as  a  helmet  over  his  head,  which  was 
to  be  supplied  with  air  by  means  of  a  tube  from 
the  diving-bell.  In  17'J8  Kleingert  of  Breslau  in- 
vented a  diving-dress  available  for  depths  up  to 
20  feet.  The  head  and  body  of  the  diver  were 
encased  in  cylindrical  tin-plate  armor,  and  his 
legs  in  leather  breeches.  Fresh  air  was  con- 
veyed to  him  and  the  vitiated  air  was  removed 
by  means  of  pipes.  In  1829  August  Siebe  de- 
vised an  open-helmet  diving-dress,  having  a 
copper  helmet  and  breastplate,  with  attached 
canvas  jacket  below  which  the  air  was  allowed 
to  escape,  but  to  avoid  the  admission  of  water 
the  diver  was  forced  to  keep  a  vertical  position. 
In  1839  Siebe  improved  his  dress,  which  now  is  a 
waterproof  costume  with  helmet  of  tinned  cop- 
per, having  circular  glasses  in  front,  valves  to 
admit  and  discharge  air,  and  a  signal-line  to 
allow  communication  with  those  above  water. 
The  weight  of  the  dress  is  about  275  pounds.  In 
1880  Fleuss  invented  a  dress  weighing  only  20 
pounds.  This  has  a  copper  cylinder  fastened 
to  the  back,  carrying  a  supply  of  compressed  oxy- 
gen. The  carbonic  acid  exhaled  by  the  diver 
is  absorbed  by  caustic  soda  in  a  receptacle  fixed 
above  the  copper  cylinder,  while  the  nitrogen  is 
breathed  over  and  over  again.  In  this  dress  the 
diver  may  remain  several  hours  below  the  sur- 
face. For  lighting,  arc  and  incandescent  lights 
are  used,  as  well  as  improved  oil-lamps  supplied 
with  air  by  force-pumps.  Slates  and  signal-lines 
are  used  for  purposes  of  commimication.  Accord- 
ing to  Siebe  the  greatest  depth  to  which  a  man 
has  ever  descended  is  204  feet;  equivalent  to  a 
pressiire  of  88I/2  pounds  per  square  inch. 

On  all  ships  of  the  United  States  Navy,  except 
very  small  ones,  there  is  a  complete  diver's  outfit. 
Nearly  all  gunner's  mates  are  now  instructed  in 
diving  and  all  recently  appointed  gunners  and 
boatswains  are  thorovighly  conversant  with  the 
work,  as  are  also  the  carpenters.  Divers  are 
used  for  examining  the  bottom,  or  cleaning  it, 
overhauling  the  strainers  of  submerged  pipes, 
scraping  the  propellers,  examining  chains,  look- 
ing for  articles  lost  overboard,  etc.  j\Ien  who 
are  qualified  divers  are  given  $1.25  for  each  hour 
actually  spent  in  diving  in  addition  to  the  or- 
dinary pay  of   their  rating. 

DIVING  BEETLE.  An  aquatic  predaceous 
beetle  of  the  family  Dytiscidse.  These  beetles 
are  flat,  oval,  and,  when  not  disturbed,  hang 
head  downward  in  the  water  with  only  the  tip 
of  the  abdomen  touching  the  surface.  They  may 
be  distinguished  by  the  thread-like  antenna*. 
They  are  brownish  black  in  color,  sometimes  \\\i\\ 
indistinct  yellow  markings.  These  beetles  are 
very  voracious  and  feed  on  other  insects,  worms, 
and  even  small  fish ;  fly  at  night  with  ease,  and 
frequently  congregate  about  electric  lights,  and 
some  forms  make  a  sound  both  in  and  out  of 
water.  Their  eggs  are  laid  in  the  water  and  the 
larvte  are  known  as  water-tigers.  The  trans- 
formation of  the  larvae  is  imdergone  in  a  cell  in 
the  earth.  Nearly  300  species  of  this  family  are 
known.  The  two  genera  to  which  the  largest 
American  diving  beetles  belong  are  Cybister  and 
Dytiscus,  distinguished  by  the  disks  on  the 
tarsus,  which  are  in  four  rows  and  similar  in 
Cybister,   while   they   are   variable   in   Dytiscus. 
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The  mediiun-sized  fomis  belong  to  the  genera 
Acilius  and  Cohnibetes,  the  former  liavihg  the 
wings  finely  punctured,  and  the  latter  striated. 
The  larvie  of  all  forms  can  easily  be  kept  in  con- 
finement if  fed  on  bits  of  cooked  or  raw  meat. 

DIVINING-KOD  (often  called  rirgula  di- 
vina,  baculus  diiinatorins,  caduceus  or  itximl  of 
Mercury,  rod  of  Aaroii,  etc.).  A  forked  branch, 
usually  of  hazel,  and  sometimes  of  iron,  and 
even  of  brass  and  copper,  by  wliicli  it  has  been 
pretended  that  minerals  aiid  water  have  been 
discovered  beneath  the  surface  of  the  earth.  The 
rod,  when  suspended  by  the  two  prongs,  some- 
times between  the  balls  of  the  thumbs,  is  sup- 
posed to  show  by  a  decided  inclination  the  spot 
under  which  the  concealed  mine  or  spring  is 
situated.  Other  powers  are  ascribed  to  the 
divining-rod,  but  this  is  the  chief.  Many  per- 
sons, even  of  some  pretensions  to  scientific 
knowledge,  have  been  believers  in  the  occult 
power  ascribed  to  this  magic  wand.  Agricola, 
Sperlingius,  and  Kirchmayer  all  believe  in  its 
supernatural  inlluence.  Bayle,  in  his  dictionary, 
under  the  word  obaris.  gives  some  ingenious 
arguments  both  for  and  against  the  divining- 
rod.  In  a  work  published  in  1847  and  1851,  en- 
titled Oil  ihc  Truth  Contained  in  Popular  Su- 
perstitions, Dr.  Herbert  ilayo  gives  a  curious 
collection  of  alleged  discoveries  made  by  this 
divining-rod. 

DIVISCH,  de'vish.  Pkocopus  ( 1696-17C.5) . 
An  Austrian  scientist,  born  in  Senftenberg.  He 
entered  the  Pra^monstrant  Order,  and  became 
pastor  at  Brendiz.  In  17-54 — and  thus  two  years 
after  Franklin's  kite  experiment — he  erected  in 
an  open  field  the  first  lightning-conductor  on  the 
Continent.  The  apparatus  was  destroyed  by  the 
peasants,  who  attributed  to  it  the  drought  of  the 
succeeding  summer. 


DIVISIBILITY  (from  Lat.  dirisibilis,  di- 
visible, from  dividere,  to  divide).  That  prop- 
erty of  quantity,  matter,  or  extension,  through 
which  it  is  either  actually  or  potentially  separa- 
ble into  parts.  Whether  matter  is  or  is  not  in- 
definitely divisible,  is  a  question  which  has  occu- 
pied the  minds  of  philosophers  since  very  early 
times.  The  diffusion  of  odors  through  the  air 
for  long  periods  from  odoriferous  bodies  without 
their  sufi'ering  any  sensible  change  of  weight,  and 
the  tinging  of  great  quantities  of  fluid  by  very 
minute  portions  of  coloring  matter,  are  cases 
commonly  appealed  to  in  proof  of  the  great 
divisibility  of  substances.  On  the  other  hand, 
abstractly  speaking,  matter  must  be  conceived  as 
infinitely  divisible  for  the  reason  that  the 
division  of  matter  is  necessarily  the  division  of 
the  space  it  occupies:  and  the  infinite  divisibility 
of  space  may  be  demonstrated  geometrically. 
All  this  does  not  prove,  however,  that  matter  is 
capable  of  undergoing  indefinite  subdivision  by 
processes  actually  taking  place  in  nature.  In 
fact,  the  atomic  hypothesis,  which  seems  to  be 
the  only  one  capable  of  correlating  and  explain- 
ing a  great  variety  of  facts  brought  to  light  liy 
the  physical  sciences,  indicates  that  there  is  a 
definite  limit  to  the  divisibility  of  matter:  that 
a  suljstaTice  could  not  be  divided  into  smaller 
parts  than  its  molecules  without  losing  its  es- 
sential properties,  and  that  by  no  natural  proc- 
ess at  present  known  co'.ild  a  substance  be  di- 
vided into  smaller  parts  than  the  atoms  of  its 
component  elements.     See  0.\«:es.  Properties  of: 


Matter,  iIeneral  Properties  of;  and  Mole- 
cules— Molecular  \\eiguts. 

DIVISIBILITY  (IX  Mathematics).  r>«e 
Division. 

DIVISION  (UF.  derision,  division,  Fr.  dici- 
sion,  from  Lat.  diiisio,  from  diriderc,  to  divide). 
In  logic,  tile  process  of  distributing  all  the  ob- 
jects included  in  the  denotation  (q.v. )  of  a  con- 
cept (q.v. )  into  mutually  exclusive  classes,  each 
of  which  is  marked  ofi'  from  the  others  by  the 
possession  of  some  distinctive  attribute.  Logical 
division  must  not  be  confounded  with  physical 
division.  In  the  former  the  whole  (called 
genus)  can  be  predicated  of  the  resultant  parts 
(called  species,  see  Predicables)  :  in  the  latter 
such  predication  is  not  possible.  Thus,  when 
Cuvier  divided  his  order  of  primates  (q.v.)  into 
homo,  simia,  lenuir,  and  vespertilio,  he  performed 
a  logical  division  because  the  whole  thus  di- 
vided, primate,  is  predicable  of  every  one  of 
the  parts  obtained;  in  other  words,  it  can  be 
said  that  man  is  a  primate.  But  when  a  man 
is  dissected  into  head,  trunk,  feet,  etc.,  the  divi- 
sion is  not  logical,  but  physical,  because  the 
whole  cannot  be  predicated  of  the  parts;  we  can- 
not say  that  ttic  head  is  a  man.  Traditional 
logic  generally  gives  the  following  rules  for  cor- 
rect division:  First,  the  division  must  be  ex- 
haustive; i.e.  the  sum  of  the  denotations  of  the 
species  must  be  exactly  equal  to  the  denotation 
of  the  genus.  Second,  the  division  must  be 
exclusive:  i.e.  no  object  found  in  the  denotation 
of  any  species  nuist  be  found  in  the  denotation 
of  any  other  species.  Third,  in  order  to  secure 
conformity  to  the  above  rules  the  division  should 
be  based  on  some  one  characteristic  in  regard  to 
which  the  various  objects  in  the  denotation  of 
the  concept  to  be  divided  differ  from  each  other. 
This  characteristic  used  as  the  basis  of  division 
is  called  the  fundamentum  divisionis.  Thus  when 
plane  triangles  are  divided  into  scalene,  isosceles, 
and  equilateral  triangles,  the  fundamentum  divi- 
sionis is  the  relative  length  of  the  sides  of 
triangles. 

DIVISION.  In  mathematics,  one  of  the  four 
fundamental  processes  of  arithmetic,  the  one  by 
which  we  find  one  of  two  factors  when  the  prod- 
uct and  the  other  factor  are  given.  The  given 
factor  is  called  the  divisor,  the  given  product 
is  called  the  dividend,  and  the  result  (i.e.  the 
required  factor)  is  called  the  ijuotient.  The 
definition  of  division  leads  to  the  following 
identity:  dividend  =  divisor  X  quotient  +  re- 
mainder. If  the  remainder  is  zero,  the  division 
is  said  to  be   exact.      The  common   symbols   for 

division  are:    r,  a  -^  b;  a  :  b,  a/b.  ab~^,   in  which 

a  is  the  dividend  and  b  the  divisor.  Two  forms 
of  division  are  recognized  in  elementary  arith- 
metic, the  one  based  on  the  idea  of  measurement 
and  the  other  on  the  idea  of  partition.  The 
former  is  the  case  of  dividing  one  number  by 
another  of  the  same  kind,  and  the  latter  that  of 
dividing  a  concrete  by  an  abstract  number. 

The  usual  tests  of  the  correctness  of  division 
are:  (a)  multiply  the  quotient  by  the  divisor 
and  add  the  remainder,  the  result  equaling  the 
dividend:  (b)  compare  the  excesses  of  nines  in 
the  identity  of  division.     See  Checkixg. 

Sinmle  tests  of  the  divisibility  of  numbers  by 
2,  4.  5.  6.  8.  !>.  10.  II  are:  (a)  a  number  is 
divisible  by  2.  4.  or  8  if  the  niunber  represented 
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by  the  last  digit,  the  last  two  digits,  or  the  last 
Miree  digits  is  divisible  by  2,  4,  or  8  respectively; 
(b)  a  number  is  divisible  by  5  if  it  ends  in  0 
or  5,  by  10  if  it  ends  in  0;  (c)  a  number  is 
divisible  by  9,  or  by  3,  if  the  sum  of  its  digits 
is  divisible  by  !>.  or  by  3,  respectively,  and  by  0 
if  it  is  even,  and  the  sum  of  its  digits  is  divis- 
ible by  3 ;  (d)  a  number  is  divisible  by  11  if  the 
difference  between  the  sum  of  the  digits  in  the 
odd  and  in  the  even  places  is  divisible  by  11.  The 
simplest  test  of  the  divisibility  by  algebraic 
binomials  is  that  of  the  remainder  theorem 
( q.v. ) .  The  division  of  large  numbers  is  gener- 
ally facilitated  by  the  use  of  logarithms  (q.v.). 
For  the  origin  of  tlie  present  method  of  division 
and  for  improved  forms,  see  Arithmetic. 

DIVISION.  In  military  organization,  a  com- 
ponent part,  consisting  usually  of  two  or  more 
brigades.  The  term  is  sometimes  used  as  a 
classifying  title,  as  'the  cavalry  division,'  'infan- 
try division,'  etc.  The  strength  and  composition 
of  a  division  vary  in  times  of  peace  according  as 
alterations  are  made  in  tactical  or  organization 
dispositions  and  in  time  of  war  according  to  the 
needs  of  the  work  for  which  the  division  is 
formed.  In  the  United  States  Army,  a  division 
consists  of  two,  three,  or  four  brigades,  including 
all  branches,  under  the  command  of  a  major-gen- 
eral. In  Germany,  an  infantry  division  consists  of 
two  brigades  to  which,  under  the  command  of  the 
general  ccmmanding.  are  attached  four  squadrons 
of  cavalry,  four  batteries  of  artillery,  each  of 
six  guns,  and  a  battalion  of  riflemen,  or,  in  some 
instances,  pioneers.  A  division  differs  from 
the  corps  d'armre  in  that  the  latter  is  invariably 
complete  in  itself,  while  the  former  is  only  oc- 
casionally so,  and  tlien  on  a  very  much  smaller 
scale.     See  Army  Organization. 

In  naval  usage,  a  division  is  a  group  of  ships 
eonstituting  a  pnrt  of  a  fleet,  or  one  of  the  parts 
into  which  the  crew  of  a  man-of-war  is  divided. 
See  Ship's  Company. 

DIVISION  or  LABOR.  In  political  econo- 
my, an  cx])ression  designating,  somewhat  awk- 
wardly, the  fact  that  in  modern  production  each 
workninn  performs  a  part  only  of  the  process  of 
manufacture.  His  work  is  coordinated  with  that 
of  others  to  complete  the  whole.  The  fact  of 
division  is  dependent  on  the  fact  of  cofiperation, 
which  is  the  essential  feature.  Foreign  econo- 
mists have  deemed  it  wise  to  use  the  more 
general  term  'coliperation,'  but  in  English  econo- 
mics the  term  division  of  labor  has  become 
consecrated  through  the  labors  of  Adam  Smith, 
and  it  would  be  idle  at  this  late  dny  to  substi- 
tute the  more  exact  fornnilation.  Adam  Smith 
drew  attention  to  the  increased  productiveness 
which  results  when,  in  the  process  of  manufac- 
ture, the  several  operations  are  apportioned  to 
diiTerent  workmen,  so  that  each  workman  shall 
perform  contintially  one  operation,  instead  of  per- 
forming si'vernl  in  succession.  This  is  the  nar- 
rowest view  of  the  division  of  labor,  and  sub- 
sequent writers  have  extended  the  term  so  that 
it  includes  not  only  the  separation  of  processes 
in  one  employment,  but  also  the  separation  of 
employments.  The  fact  that  one  man  is  exclu- 
sivelv  a  carpenter  and  another  exclusively  a 
smith  enhances  their  combined  production  over 
what  it  would  be  if  each  were  a  jack-of-all-trades. 
Other  writers  have  still  further  extended  the 
notion,  and  speak  of  a  national  division  of  labor. 


by  which  they  would  designate  the  peculiar  apti- 
tudes of  certain  nations  for  certain  branches 
of  production,  and  wliich  under  a  system  of  un- 
restricted commerce  would  probably  promote  a 
contrast  between  the  economic  activities  of  the 
several  parts  of  the  world.  The  division  of  labor 
has  become  one  of  the  couunonplaces  of  modern 
industry,  and  we  do  not  perhaps  sufficiently 
realize  how  entirely  the  elfectiveness  of  modern 
production  rests  upon  it.  It  may  be  well  to  re- 
view briefly  the  advantages  of  the  division  of 
labor  set  forth  with  so  much  skill  by  Adam 
Smith,  which  subsequent  experience  has  so  amply 
verified.  In  the  first  place,  it  promotes  in  a  high 
degree  the  skill  of  the  laborer.  By  devoting  his 
energies  solely  to  one  operation,  he  acquires  in  it 
a  dexterity'  which  could  not  have  been  obtained 
if  his  attention  had  been  given  to  many  things. 
The  hand  that  daily  performs  the  same  task 
comes  to  do  it  almost  automatically.  With  the 
better  separation  of  labor,  it  is  possible  to  em- 
ploy persons  according  to  their  capacities.  \Yhile 
some  operations  require  great  strength,  others 
demand  nicety  of  touch  and  extreme  delicacy 
of  handling.  The  weak,  who  find  no  place  in  the 
ruder  labors  of  agriculture  or  mining,  find  in 
manufacturing  a  place  for  their  labor.  Without 
discussing  at  this  point  whether  the  increase 
of  the  labor  of  women  and  of  young  persons  has 
been  a  social  benefit,  we  can  readily  see  that  the 
division  of  labor  which  has  made  it  possible  has 
increased  the  national  production  by  practically 
increasing  the  number  of  laborers,  and  diminish- 
ing the  relative  number  of  dependent  persons. 
Another  advantage  of  division  of  labor  lies  in  the 
saving  of  labor  and  of  time.  The  skilled  work- 
men make  better  use  of  the  materials  intrusted 
to  them  than  do  those  who  are  not  trained,  and 
thus  prevent  waste;  while  the  continuity  of  em- 
ployment practically  increases  working  hours 
by  saving  the  time  which  would  otherwise  be 
spent  in  passing  from  one  employment  to  an- 
other. To  realize  what  this  means,  one  has 
(mly  to  compare  the  labors  of  the  agricviltural 
population,  where  division  of  labor  is  not  prac- 
tical)le  to  the  same  extent  as  in  other  forms  of 
production,  with  those  of  the  artisan  classes. 
Not  the  least  advantage  resulting  from  the  divi- 
sion of  labor  is  the  stimulus  which  is  given  to  in- 
dention l)v  the  concentration  of  energies  upon 
distinct  and  definite  processes.  While  it  may  be 
true  that  learned  men  have  made  some  of  the 
most  noted  inventions  of  our  time,  it  is  equally 
true  that  the  many  thousands  of  modifications  of 
tools  and  machines  which  have  made  them  feasi- 
ble and  workable  have  come  largely  from  those 
who  have  been  in  daily  contact  with  their  opera- 
tion. 

The  discussion  which  has  been  given  here  has 
been  in  view  of  the  separation  of  emplo_\mient  in 
the  operations  of  a  workshop  or  a  factory,  but  it 
must  be  equally  obvious  that  like  gains  result 
froju  the  difl'erentiat ion  of  functions  among  the 
people  generally  from  the  increase  of  specialism, 
not  only  in  trade  and  commerce,  but  also  in  pro- 
fessional and  scientific  activities.  Nor  need 
space  be  given  to  the  demonstration  of  the  fact 
that  the  division  of  labor  between  localities  and 
between  nations  creates  in  each  special  aptitudes 
which  might  not  otherwise  be  awakened,  and 
thus  increases  the  sinn  of  gratifications  whicli  are 
in  the  reach  of  mankind  at  large.  To  offset  these 
advantages,  which  are  almost  self-evident,  there 


DIVISION  OF  LABOR. 


170 


DIVORCE. 


have  been  urged  against  the  division  of  laboi-  dis- 
advantages of  considerable  weight.  It  lias  been 
contended  tliat  the  production  of  a  workman 
\vhose  only  knowledge  was  how  to  polish  the 
point  of  a  pin  was  a  pitiable  spectacle  for 
which  modern  industrj'  was  responsible.  Not 
only  is  it  urged  tliat  such  extreme  specialization 
is  deleterious  to  the  intelligence  and  that  it 
saps  the  vitality,  but  it  has  been  pertinently 
pointed  out  that  in  the  revolutions  to  which  in- 
dustry is  subject  such  a  man  might  find  himself 
without  a  place,  and  without  a  living.  When 
the  facts  are  as  stated,  there  can  be  no  question 
of  the  hardship  caused  the  individual.  But  the 
case  is  probably  extreme.  While  it  is  true  that 
well-rounded  workmen  are  less  frequent  to-day 
than  formerly,  it  is  also  true  that  the  mechanical 
operations  of  factories  are  not  so  widely  dis- 
similar that  one  who  is  displaced  from  one  type 
of  factory  might  not  find  suitable  employment  in 
another,  with  somewhat  similar  operations,  but 
Avith  somewhat  different  materials.  Nor  should 
it  be  forgotten  that  in  comparisons  between  the 
workman  of  to-day  and  the  man  of  yesterday,  it  is 
not  infrequent  that  the  average  man  of  to-day  is 
compared  with  the  skilled  man  of  yesterday,  and 
that  while  years  ago  there  were  many  skilled 
carpenters,  there  were  also  many  who  were  quite 
unskilled,  and  the  man  who  at  the  present  time 
performs  a  single  operation  in  a  planing-mill  has 
perhaps  deteriorated  from  the  skilled  and  efficient 
craftsman  who  Avas  his  predecessor,  but  has  risen 
on  the  other  liand  from  one  who  bimgled  at  the 
trade  because  he  had  not  the  aptitvide  to  acquire 
skillfully  all  of  its  processes,  and  was  not  per- 
mitted under  the  older  organization  to  devote 
himself  to  that  one  in  which  he  would  have  been 
most  efficient.  It  is  further  pointed  out  that 
with  tlie  subdivision  of  industry,  and  the  increas- 
ing use  of  machines,  there  is  opportunity  through 
the  reduction  of  working  hours  for  mental  de- 
velopment outside,  even  if  the  mental  stimulus 
which  comes  from  the  work  itself  is  not  so  great 
as  formerly.  In  short,  the  disadvantages  of  the 
division  of  labor  which  were  set  forth  with  so 
much  apprehension  by  writers  of  fifty  years  ago 
have  not  in  the  development  of  things  proved  so 
serious  in  their  effects  upon  the  working  classes 
as  they  appeared.  There  can  be  little  doubt  that 
during  the  century  just  ended  the  progress  of  the 
working  classes,  not  only  in  their  material  wel- 
fare, biit  in  their  intellectual  development,  has 
been  greater  than  in  any  preceding  period  of  the 
world's  history.  See  Political  Ecoicomy;  Pro- 
duction. 

DIV'ITI'ACTJS,  or  Diviciacus.  A  Druid 
and  chieftain  of  the  ^Edui,  a  tribe  of  ancient 
Gaul,  dwelling  between  the  upper  waters  of  the 
Saone  and  the  Loire.  His  tribe  enjoyed  a  friend- 
ly alliance  Avith  the  Roman  Government,  and 
Divitiacus  himself  visited  Rome,  where  Cicero 
conversed  A\ith  him  on  the  subject  of  Druid- 
ism  (De  Divinatione,  i.  41.  §  90).  \Anien 
Cfesar,  in  B.C.  58,  refused  to  allow  the  Helvetii 
(q.v.)  to  migrate  from  their  lands  in  Switzer- 
land and  settle  in  Gaul,  he  relied  on  the  ^-Eduans 
and  Divitiacus  to  furnish  supplies  for  his  army; 
but  Dumnorix,  a  brother  of  Divitiacus  and  a 
bitter  enemy  of  Caesar,  had,  by  bribery  and  in- 
timidation, secured  the  chief  power  among  his 
people,  and  the  supplies  were  withheld.  Cnesar 
learned  the  facts,  suppressed  Dumnorix,  restored 


Divitiacus  to  power,  and,  with  the  supplies  thus 
assured,  crushed  the  horde  of  Helvetii  near  the 
town  of  Bibracte  (Cisesar,  B.  G.  i.  10  sq. ).  Div- 
itiacus remained  a  faithful  ally  of  Caesar  during 
his  further  campaigns. 

DIVORCE.  (Lat.  divortium.  from  divertere, 
to  go  apart).  Divorce,  at  modern  law,  is  a  dis- 
solution of  marriage,  by  public  authority,  at  the 
instance  of  one  of  the  parties,  for  a  cause  that 
has  arisen  since  the  establishment  of  the  con- 
nubial relation.  Divorces  are  sometimes  granted 
by  the  law-making  power,  but  usually  by  the 
courts  under  general  laws.  A  judicial  declara- 
tion that  two  persons  who  have  gone  through  the 
form  of  contracting  marriage  are  not  husband 
and  Avife  (as  in  the  case  Avhere  one  of  the  par- 
ties AAas  already  married  to  a  third  person)  is 
not  a  divorce;  nor  is  the  term  divorce  properly 
applied  to  an  annulment  of  marriage  for  a 
cause  that  antedates  or  has  accompanied  the 
establishment  of  the  marriage  (e.g.  impotence  or 
fraud).  Again,  a  judicial  separation  which 
merely  relieves  the  parties  of  some  of  the  du- 
ties and  suspends  some  of  the  rights  connected 
Avith  the  connubial  relation  is  not  a  divorce,  for 
divorce  destroys  the  connubial  bond  itself. 

History  of  Diaorce.  In  early  society  the  hus- 
band usually  had  the  right  of  repudiating  his 
wife,  originally,  perhaps,  at  pleasure,  among 
some  rqices  only  for  cause.  Primitive  causes 
Avere  Avitchcraft,  drunkenness,  barrenness,  adul- 
tery. In  those  communities  in  Avhich  the  man 
became  a  member  of  his  wife's  family  poAA'er  to 
repudiate  him  Avas  usually  accorded  to  her  or  to 
her  kinsfolk,  as  Avas  the  case  among  some  tribes 
of  North  American  Indians.  Among  the 
Athenians  the  husband  could  dismiss  his  wife 
at  pleasure,  and  the  Avife  could  leaA-e  the  hus- 
band Avith  the  consent  of  the  magistrate 
(archon).  In  ancient  Rome  the  rules  goAerning 
diA'Orce  depended  upon  the  form  of  marriage.  If 
the  parties  had  entered  into  a  religious  marriage 
(confarreaiio) ,  divorce  Avas  possible  only  by  an- 
other religious  ceremony  (diffarreatio) ,  Avhich, 
like  the  marriage,  required  the  cooperation  of  the 
priests.  If  the  marriage  Avas  in  form  a  purchase 
( coemptio ) ,  the  Avife  could  be  recon\'eyed  into  her 
original  family  only  for  graAC  misconduct.  If, 
hoAvever,  the  marriage  Avas  'consensual' — and 
this  type  of  marriage  became  general  in  the  later 
Republic — it  Ava,'s  dissoluble  by  dissent;  i.e. 
either  party  could  repudiate  the  other.  To  the 
Romans  of  the  early  Empire  this  freedom  of 
divorce  seemed  morally  right :  and  as  late  as  the 
third  century  of  our  era  the  Roman  jurists  held 
that  a  promise  not  to  exercise  the  right  of 
diA'orce  under  any  circumstances  Avas  an  immoral 
promise.  Even  when  the  Empire  became  Chris- 
tian, the  right  of  divorce  at  Avill  Avas  not  abol- 
ished :  all  that  Avas  done  Avas  to  impose  pecimiary 
disadvantages  upon  the  party  Avho  exercised  the 
right  of  diA'orce  without  good  cause,  or  upon  the 
party  Avhose  misconduct  gave  good  cause  for 
diA'orce.  In  the  vieAV  of  the  Christian  Church, 
hoAvcA'er,  marriage  AA'as  a  sacrament,  and  the 
matrimonial  relation  Avas  indissoluble;  and  in 
the  Middle  Ages,  when  the  Church  courts  ob- 
tained jurisdiction  OA^er  marriage,  this  view  de- 
termined the  law  of  Europe.  Marriages  might 
be  declared  null  because  of  impediments  Avhich 
existed  at  the  time  of  marriage,  but  marriages 
could  not  be  dissolved  because  of  any  subsequent 
misfortune  or  misconduct.     This  is  still  the  laAv 
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in  some  of  the  European  States,  e.g.  in  Italy, 
Spain,  and  Portugal,  and  in  Austria  so  far  as 
members  of  the  Komau  Catholic  Church  are  con- 
cerned. Divorce  reappeared  with  the  Reforma- 
tion, and  was  part  of  the  programme  of  the 
French  IJevolution;  and  in  the  great  majority  of 
the  European  States  (and  in  Austria,  as  regards 
iion-Catholics)  divorces  can  be  obtained  at  the 
present  time  on  various  grounds — always  for 
adultery  and  for  extreme  cruelty,  usually  for 
desertion,  and  in  some  States  on  the  ground  of 
condemnation  in  criminal  proceedings,  when  the 
condemnation  carries  \\ith  it  infamy  or  degra- 
dation, and  on  tlie  ground  of  incurable  in- 
sanity. Incompatibility,  strained  relations,  un- 
conquerable aversion,  etc.,  are  grounds  usually 
for  separation  only;  but  in  some  States  a 
separation  obtained  on  such  grounds  may,  after 
a  term  of  years,  be  converted  into  an  absolute 
divorce.  Divorce  by  mutual  consent  was  per- 
mitted by  the  Code  Napoleon,  and  also,  when 
the  marriage  was  childless,  by  the  Prussian  Code 
of  1794;  but  divorce  on  this  ground  is  not  per- 
mitted by  the  existing  legislation  of  France  nor 
by  the  German  Imperial  Code.  In  the  former 
country  the  subject  is  now  regulated  bj'  legis- 
lative act  of  1883.  The  idea  that  marriage  is 
something  more  than  a  private  relation,  that  it 
is  the  basis  of  the  existing  social  order,  and  that 
society  is  interested  in  its  maintenance,  finds  ex- 
pression not  only  in  the  rule  that  divorce  is  to  be 
granted  only  for  cause,  but  in  the  practice  of 
making  the  olFicial  who  corresponds  to  the  Ameri- 
can district  attorney  a  party  to  every  proceeding 
for  divorce  or  annulment  of  marriage. 

In  England  there  was  no  common-law  juris- 
diction in  matrimonial  causes  prior  to  the  crea- 
tion of  a  divoi'ce  and  matrimonial  court  by 
act  of  Parliament  in  1857,  and  the  ecclesiastical 
courts,  to  which  that  jurisdiction  was  confided, 
consistently  held  the  marriage  tie  to  be  indis- 
soluble. Accordingly,  before  Januarj'  1,  1858, 
when  the  Matrimonial  Causes  Act  (20  and  21 
Vict.,  c.  85)  went  into  operation,  divorces  could 
be  obtained  in  England  (as  is  still  the  case  in 
Ireland)  only  by  act  of  Parliament.  It  was,  in- 
deed, possible  to  obtain  a  declaration  of  nullity 
of  marriage  on  the  ground  of  consanguinity,  pre- 
vious marriage  of  one  of  the  pai-ties,  mental 
or  physical  incapacity,  coercion,  or  fraudulent 
representations  as  to  the  essentials  of  the  rela- 
tion, as,  for  example,  false  impersonation.  But 
the  judgment  so  obtained  was  not  a  decree  of 
divorce,  but  a  declaration  that  the  marriage  tie 
bet\\een  the  parties  had  never  really  been  con- 
tracted. A  wife  may  now  obtain  a  divorce  on 
the  ground  of  the  husband's  incestuous  adultery; 
or  of  his  bigamy  with  adultery:  or  of  rape;  or 
of  sodomy;  or  of  adultery  coupled  with  gross 
cruelty:  or  of  adultery  coupled  with  desertion 
without  reasonalile  excuse  for  two  years.  Tlie 
husband  may  obtain  a  divorce  on  the  ground  of 
the  wife's  adulterv'.  But  neither  party  can  ob- 
tain a  divorce  on  tlie  ground  of  desertion  alone, 
however  long  continued.  Xor  will  a  divorce  be 
granted  should  it  appear  that  husband  or  wife 
Jias  been  guilty  of  recrimination  by  committing 
the  same  offense,  or  that  there  is  collusion  be- 
tween them  in  order  to  procure  the  divorce. 
Parties  also  who  have  condoned  tlie  offense — that 
is,  who  after  it  lias  bi-cn  discovered  have  con- 
sented again  to  live  together  as  husband  and 
Avife — will    not   ho   allowed    to   obtain   a    divorce. 


In  order  to  guard  against  fraud  by  parties  con- 
niving to  procure  a  divorce,  power  is  given  to 
the  Queen's  proctor,  by  23  and  24  Vict.,  c.  144, 
to  interpose,  in  case  he  have  reasonable  ground 
to  suspect  collusion  or  recrimination,  in  order 
to  oppose  a  jjetition  for  divorce.  The  court  may 
order  the  husband  to  pay  a  divorced  wife  a  cer- 
tain sum  for  her  maintenance  during  their  joint 
lives.  After  decree  of  divorce  the  oH'ending  party 
may  marrj'  again,  even  with  the  paramour.  But 
it  is  enacted,  20  and  21  Vict.,  c.  85,  that  no 
clergyman  shall  be  compelled  to  solemnize  the 
marriage  of  any  person  who  has  been  divorced. 
He  must,  however^  allow  another  clergj^man,  if 
willing  to  do  so,  to  perform  the  marriage.  By 
the  acts  of  1857  and  succeeding  years,  jjarties  are 
also  entitled  to  obtain  a  judicial  separation  on 
the  ground  of  adultery,  crueltj^,  or  desertion. 
Judicial  separation  is  declared  to  be  in  place 
of  a  separation  a  mensa  et  thoro.  A  married 
woman,  having  obtained  decree  of  judicial  sepa- 
ration, is  declared  to  be  in  all  respects  as  a 
feme  sole  in  regard  to  any  property  that  she 
has  or  may  acquire.  Even  before  obtaining  a 
separation,  a  woman  deserted  by  her  husband 
may  obtain  from  the  court  a  protection  for  any 
property  she  may  acquire  by  her  own  industry. 

In  the  United  States,  during  the  colonial 
period,  the  legislative  bodies  in  the  several  prov- 
inces gradually  assumed  the  right  of  granting 
divorce,  and  after  the  Revolution  the  system  of 
divorce  by  legislative  enactment  became  uniform- 
ly established.  Experience  of  this  system  prov- 
ing its  defective  character,  the  jurisdiction  over 
divorce  cases  was  generally  transferi-ed  to  the 
courts  of  equity,  and  in  many  of  the  State  con- 
stitutions it  was  distinctly  provided  that  divorce 
by  legislative  act  should  not  be  permitted.  There 
is  no  national  control  over  divorce  legislation  in 
this  country,  and,  as  the  States  are  left  to  make 
their  own  laws  regulating  the  dissolution  of 
marriage,  the  greatest  diversity  in  their  treat- 
ment of  the  subject  has  arisen,  some  of  them  re- 
fusing divorce  altogether,  or  granting  it  only  for 
a  single  cause,  and  others  going  to  the  extreme 
of  laxity  in  permitting  the  dissolution  of  the 
marriage  bond. 

This  want  of  uniformity  makes  it  impossible 
to  lay  down  general  principles  as  to  the  grounds 
on  which  divorce  is  granted  in  the  United  States 
as  a  whole,  and  a  brief  outline  of  the  laws  re- 
lating to  the  subject  in  the  different  States  is  all 
that  can  here  be  attempted.  There  are  laws 
granting  divorce  on  certain  specified  grounds  in 
all  the  commonwealths  except  New  Mexico  and 
South  Carolina.  In  the  latter  State  divorce  is 
not  granted  on  any  grounds  whatever,  either  by 
courts  of  justice  or  by  legislative  acts,  and  the 
results  of  this  state  of  things  oflTer  an  interesting 
subject  for  investigation  to  those  who  maintain 
the  strict  canonical  view  with  regard  to  the 
indissoluble  nature  of  marriage.  It  has  been 
remarked  that  the  prevalence  and  partial  legal 
recognition  of  concubinage  are  the  eft'ects  of 
this  attitude  toward  the  divorce  question  in 
South  Carolina.  (Bishop's  Marrinne  a)id  Di- 
vorce.) In  all  the  other  States  infidelity  and  vio- 
lation of  the  marriage  vow  are  recognized  as  valid 
grounds  for  divorce.  In  New  York  adultery 
alone  warrants  absolute  diA'orce  in  the  oyo  of  the 
law.  Impotence  or  physical  inability  in  almost 
all  States  either  justifies  divorce  or  renders  the 
marriage  voidable.     Willful  desertion  is  general- 
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]y  considered  a  sufficient  cause,  but  the  period 
of  absence  necessary  to  substantiate  the  com- 
plaint %aries  in  the  diti'erent  States  from  one  to 
five  years.  Other  grounds  more  or  less  generally 
recognized  are  habitual  drunkenness;  imprison- 
ment for  or  conviction  of  felony;  cruel  and 
abusive  or  inhuman  treatment;  intolerable,  ex- 
treme, or  repeated  cruelty;  failure  of  the  hus- 
band to  provide  for  the  wife;  willful  neglect  for 
three  years:  fraud  and  fraudulent  contract;  ab- 
sence without  being  heard  from  for  three  to 
seven  years:  separation  for  five  years;  reason- 
able presumption  of  death  by  the  court:  ungov- 
ernable temper;  cruel  treatment,  outrages,  or 
excesses,  such  as  render  living  together  intoler- 
able; such  indignities  as  render  life  burdensome: 
notorious  immorality  of  the  husband  before  mar- 
riage, unkno^^"n  to  the  wife :  gross  misbehavior 
or  wickedness;  gross  neglect  of  duty:  attempt 
on  life;  refusal  of  the  wife  to  move  into  the 
State;  mental  incapacity  at  the  time  of  mar- 
riage; three  years  with  any  religious  sect  that 
believes  the  inarriage  relation  unlawful ;  joining 
such  a  sect  and  refusing  to  cohabit  for  six 
months;  inability  to  live  in  peace  and  imion: 
settled  aversion  tending  to  destroy  all  peace  and 
happiness. 

Such  are  the  various  grounds  in  which  the 
marriage  tie  may  be  dissolved  in  the  United 
States :  but  condonation,  or  collusion,  or  con- 
nivance, with  the  purpose  of  procuring  a  divorce 
is  in  all  States  regarded  as  a  bar  to  the  dissolu- 
tion of  marriage.  In  Georgia,  divorce  is  only 
granted  after  the  same  Aerdict  has  been  reached 
by  two  juries  at  different  terms  of  the  court. 
In  Connecticut,  Illinois,  Kentucky,  and  IMissouri, 
the  divorced  parties  may  remarry  without  re- 
striction. In  Massachusetts,  either  party  may 
remarry,  but  the  defendant  must  wait  two  years 
and  get  the  permission  of  the  court.  In  "Vir- 
ginia a  decree  of  the  court  may  restrain  the 
guilty  party  from  marrying  again;  and  in 
Maine  the  parties  cannot  marry  till  after  two 
_years  without  the  court's  permission.  In  New 
York,  the  plaintiff  may  remarry,  but  the  de- 
fendant is  not  permitted  to  do  so  in  the  former's 
lifetime  except  by  the  express  permission  of 
the  court,  or  if,  after  five  years  have  passed. 
the  plaintiff  has  remarried,  and  the  defendant's 
conduct  has  been  uniformly  good  during  the  in- 
terval. Violation  of  this  rule  is  punished  as 
bigamy,  even  when  the  other  party  has  re- 
married. In  Delaware,  Pennsylvania,  and  Ten- 
nessee, the  party  divorced  for  infidelity  to  the 
marriage  vow  cannot  marry  the  partner  in  guilt 
during  the  lifetime  of  the  former  spouse:  nor 
in  Louisiana,  at  any  time,  such  marriage  in  the 
latter  State  being  considered  bigamy.  In  all 
the  States,  notably  in  Xew  York,  a  jealous  watch 
is  maintained  by  the  courts  over  their  juris- 
diction, and  as  a  rule  they  refuse  to  acknowledge 
the  validity  of  divorces  granted  to  citizens  of 
the  State  over  which  their  jurisdiction  lies  by 
the  courts  of  other  States,  unless  such  citizens 
have  actually  come  under  the  jurisdiction  of 
those  courts.  From  the  conflict  of  laws  in 
various  countries  on  the  subject  of  divorce,  ques- 
tions have  frequently  arisen  as  to  the  com- 
petency of  a  sentence  of  divorce  by  a  tribunal 
having  power  according  to  the  lex  loci  to  pro- 
nounce such  sentence,  to  annul  a  marriage  con- 
tracted in  a  country  w-here  such  divorce  is  not 
allnwerl.      It    appears    now    to   be    the   generally 


received  opinion  that  wherever  parties  are 
domiciled  they  will  be  allowed  to  avail  them 
selves  of  the  law  of  this  domicile.  But  the 
courts  will  not  recognize  a  transient  visit  to  a 
foreign  country  as  sufficient  ground  to  sustain 
a  divorce.     See  Conflict  of  Laws;  Domicile. 

Statistics.  Divorce,  in  its  broader  social 
aspects,  can  best  be  introduced  by  a  summary  of 
statistics  draA%-n  from  various  official  sources. 
The  report  of  the  Hon.  Carroll  D.  Wright,  LL.D.. 
Commissioner  of  Labor  at  Washington,  is  the 
best  single  authority.  It  was  made  in  1889,  and 
covers  the  statutory  laws  and  statistics  on  these 
subjects  for  the  L  hited  States  and  most  European 
countries  for  the  twenty  years  1867-86.  The 
annual  reports  of  eight  or  nine  States  only,  and 
of  various  European  countries,  give  figures  for 
later  years.  It  is  expected  that  Congress  will 
soon  make  provision  for  a  supplementary  investi- 
gation. 

In  the  twenty  years  1867-86,  there  were  fouml 
to  liave  been  328,716  divorces  in  the  United 
States  whose  libels  or  records  were  discovered. 
There  were  0937  in  1867  and  25,535  in  1886,  an 
increase  of  157  per  cent.  Meanwhile,  population 
probably  increased  little  more  than  60  per  cent. 
Ihe  figures  of  a  few  typical  States  are  cited: 
Connecticut  granted  SOO'in  1867  and  452  in  1900. 
being  one  of  the  two  or  three  States  where  the 
movement  seems  to  be  checked.  The  ratio  of  di- 
A'orces  to  marriages  celebrated  in  1900  was  1 
to  15.4.  having  been  as  high  as  1  to  8.5.  NeAv 
Hampshire  granted  136  in  1867  and  435  in  1899. 
Rhode  Island  granted  195  in  1867  and  400  in 
1898,  or  1  to  8.2  in  the  latter-named  year. 
Ohio  granted  901  in  1867  and  3217  in  1900.  or 
one  divorce  to  10.9  marriages.  Indiana  had  1098 
in  1867,  the  largest  number  for  that  year  in  any 
State,  and  1655  in  1886.  But  in  1900  there  were 
4699,  or  one  to  ever^'  5.7  marriages  of  the  year. 
Pennsylvania,  granted  575  in  1867.  and  1889  in 
1886.  *  Illinois  granted  1071  in  1867,  and  2606  in 
1886.  Michigan  divorces  increased  from  449  in 
1867  to  1339  in  1886  and  2418  in  1900.  The 
ratio  now  is  probably  1  to  11.  Vermont  had  157 
in  1867.  and,  with  a  slight  increase  of  population, 
had  233  divorces  in  1897.  All  these  States  have 
several  statutory  grounds  of  divorce.  Changes  in 
the  statutes  and  in  the  administration  of  the 
various  county  courts  in  part  account  for  condi- 
tions in  Vermont  and  Connecticut,  and  perhaps 
one  or  two  other  of  these  States. 

New  York,  which  grants  divorce  for  adultery 
only,  and  Xew  Jersey,  which  adds  desertion  (the 
most  easily  abu.sed  of  all  causes,  miless  it  be  the 
former  'omnibus  clause'  of  Connecticut  and  a  few 
other  States),  are  instructive  examples  of  an 
other  kind.  New  Yoi'k  gianted  771  in  1807,  anrl 
1006  in  1886.  an  increase  of  less  than  half  the 
increase  of  population.  Xew  Jersey,  with  it« 
additional  and  easilv  misused  cause  of  desertion, 
granted  60  in  1867. "and  286  in  1886,  and  292  is 
1893.  Xew  York,  with  one  cause,  and  that  on? 
difficult  of  proof,  grants  40  per  cent,  more  di- 
vorces in  proportion  to  population  or  to  mar- 
riages than  Xew  Jersey,  though  the  latter  adds 
desertion.  The  explanation  is  chiefly  in  the  dif- 
ference of  administration.  In  Xew  York  divorces 
are  granted  in  each  county  and  city,  while  in 
XeAv  Jei'sey  divorce  cases  go  to  one  court — th* 
highest  in  the  State — whose  chancellors  require 
Avritten  testimonv  and  sift  it  with  ureat  care. 
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In  the  West  high  divorce  rates  prevail,  but  are 
no  higher  than  some  already  given.  The  increase 
of  population  there  is  so  great  that  figures  are 
misleading,  unless  compared  with  population.  A 
few  instances  in  the  South  may  be  cited:  From 
1867  to  1886  the  increase  was  as  follows:  Ala- 
bama, from  78  to  662;  Arkansas,  121  to  646; 
Kentuckv,  292  to  757;  ^lississippi,  49  to  504; 
North  Carolina,  21  to  163:  Tennessee,  287  to 
801;  Texas.  91  to  1326;  Virginia.  90  to  238. 
South  Carolina  grants  no  divorce.  In  the  South 
as  a  whole  the  movement  was  slow  in  the  first 
part  of  the  period,  but  was  greatly  accelerated 
later.  Unfortunately,  no  data  exist  regarding 
the  influence  of  race  and  religion  upon  divorce  in 
this  country.  Technically  20  per  cent,  of  all 
the  divorces  in  the  United  States  were  granted 
for  adultery;  38  per  cent,  for  desertion;  16 
per  cent,  for  cruelty;  4  per  cent,  for  drunk- 
enness; and  so  on.  r)Ut  these  figures  are 
of  little  value  as  indications  of  the  real  causes. 
Better,  in  reference  to  intemperance,  is  the  result 
of  a  special  examination  of  29,665  divorces  in 
45  representative  counties.  This  discovered  in- 
temperance as  a  direct  or  indirect  cause  of  20.1 
per  cent,  of  the  whole  number.  The  length  of 
married  life  before  divorce  averaged  9.17  years — 
a  little  shorter  than  the  period  of  some  European 
countries.  The  wife  is  the  applicant  in  about 
two-thirds  of  tlie  cases — often,  it  should  be  noted, 
as  a  personal  convenience  to  the  parties.  From 
two-thirds  to  four-fifths  of  the  applications  ap- 
pear to  be  granted.  Out  of  289,546  divorces 
whose  places  of  marriage  were  known,  80.1  per 
cent,  were  granted  in  the  State  where  the  parties 
had  been  married^  notwithstanding  the  fact  that 
on  the  average  over  nine  years  had  elapsed  be- 
tween marriage  and  divorce,  and  that  someAvhat 
less  than  that  per  cent,  of  the  population  were 
living  in  the  State  of  their  birth.  This  shows 
that  migratory  divorces,  though  nianj'^  in  number, 
are  a  very  small  part  of  the  entire  number 
granted  in  the  country.  The  abuse  of  our  con- 
tiicting  laws  and  the  uncertainty  to  which  they 
expose  our  people  are  very  serious.  But  the  real 
gravity  of  the  sittiation  is  in  the  almost  uni- 
versal prevalence  of  divorce  in  all  parts  of  the 
country,  both  in  city  and  rural  communities, 
though  generally  somewhat  less  in  the  latter 
than  in  the  former. 

Apparently  more  divorces  in  this  country  occur 
in  families  where  there  are  very  few  or  no  ehil- 
<lren,  and  at  the  other  extreme,,  where  children 
are  very  numerous.  The  latter  fact  is  due  prob- 
ably to  the  desertion  by  fathers  of  large  families 
among  the  lower  classes.  One  or  two  States 
check  this  by  statutes  making  cvilpable  neglect 
to  support  one's  family  a  misdemeanor. 

European  figures  are  also  instructive.  Di- 
vorces or  separations — the  latter  chiefly  in  Cath- 
olic countries — are  as  follows:  Belgium  granted 
130  in  1867,  and  747  in  1898,  or  1  to  74  mar- 
riages celebrated  in  the  latter  vear;  Denmark, 
479  in  1871.  and  577  in  1881;  France,  2181  in 
1867,  and  2806  in  1882.  In  1885.  the  first  full 
year  under  the  law  of  1884,  there  were  6245. 
and  7460  in  1897.  and  7179  in  1899.  England  and 
Wales  granted  1.30  in  1867,  and  398 '  in  1891: 
Scotland,  32  in  1867.  and  96  in  1886.  The  Ger- 
man Emi)ire  cnlire  granted  3942  in  1881.  and 
8878  in  1897:  Prussia  granted  2.329  in  1881.  and 
3308  in  1886;  Bavaria  granted  270  in  1867,  and 


308  in  1891;  Saxony,  396  in  1867.  and  935  in 
1893:  Baden,  19  in  1867,  and  143  in  1886;  Ham- 
burg, 145  in  1880,  and  287  in  1886;  Wiirttem- 
berg,  94  in  1867,  and  153  in  1892.  In  Italy  the 
movement  fluctuated  a  good  deal  from  year  to 
year,  but  there  is  no  marked  change  as  a  whole. 
In  1891  there  were  591  divorces.  In  the  Nether- 
lands there  were  133  divorces  in  1867,  and  474  in 
1892.  Norway  granted  33  in  1870.  and  71  in 
1890.  Sweden  granted  128  in  1867,  and  316  in 
1892.  Rumania  granted  276  in  1871,  and  762 
in  1890.  Switzerland,  in  six  cantons,  granted 
190  in  1867,  and  287  in  1875.  The  next  year, 
under  the  uniform  Federal  law,  the  same  can 
tons  granted  444,  and  396  in  1886.  In  the  entire 
coimtry,  under  a  uniform  law,  there  were  1102  in 
1876 ;  1036  for  each  of  the  two  following  years ; 
there  were  less  than  900  on  tlie  averaye  until 
1896.  when  they  rose  to  1058,  being  1018  "in  1898. 
The  ratio  to  marriage  is  generally  about  1  to  22, 
being  the  highest  of  any  country  in  Europe,  and 
about  the  same  as  in  ^lassachusetts.  In  Russia 
there  Mere  892  divorces  in  1867,  and  1196  in  1885, 
among  the  Orthodox;  147  in  1867,  among  those 
of  the  Evangelical  Augsburg  Confession,  and  188 
in  1886.  All  divorces  in  Poland  numbered  163 
in  1867,  and  345  in  1886.  Fully  three-fourths  of 
these  were  among  Jews. 

Divorces  in  Canada  are  very  few.  there  being 
only  135  in  the  21  years  ending  1888.  Of  these^ 
94  were  granted  in  Nova  Scotia  and  New  Bruns- 
wick, where  the  courts  and  not  the  legislative 
bodies  have  jurisdiction  of  the  subject.  In  Aus- 
tralia there  were  140  divorces  in  1890,  and  340 
in  1896,  a  more  liberal  law  affecting  New  Soutii 
Wales  in  later  years.  New  Zealand  granted 
16  in  1884,  and  25  in  1893.  In  the  city  and 
province  of  Buenos  Ayres  there  were  2139  appli- 
cations for  separation  in  the  10  years  prior  to 
1894.  of  which  only  118  were  granted.  In  Japan 
the  divorces  for  several  years  are  about  one-third 
the  marriages.  Until  recently  public  law  there 
exercised  no  control  over  marriage  and  divorce, 
these  being  left  to  the  families  i)mnediately  con- 
cerned. As  a  rule  the  divorce  rate  in  the  United 
States  is  several  times  greater  than  in  Europe. 
There  are  courts  of  divorce  in  all  of  the  nearly 
three  thousand  counties  in  the  Ignited  States,  ex- 
cept in  South  Carolina  and  New  Jersey.  A 
single  divorce  court  exists  in  England;  one  in 
each  of  the  twenty-eight  judicial  districts  of  Ger- 
many; while  there  is  one  in  each  of  the  seventy- 
nine  departments  of  France.  The  presence  of  sev- 
eral statutory  groimds  for  divorce  and  their 
phraseology,  rather  than  the  technical  number 
of  causes,  and  the  practice  of  the,  courts  in  regard 
to  their  interpretation,  aft'ect  the  nmnber  grant- 
ed. The  prevailing  local  sentiment  is  probably 
a  still  more  inflviential  factor  in  determining  the 
number. 

With  exceptions  here  and  there,  changes  toward 
greater  laxity  in  legislation  are  now  almost  never 
made.  The  trend  is  in  the  direction  of  greater 
stringency.  This  appears  in  the  removal  of  the 
'omnibus  clause' — that  giving  general  discretion 
to  the  courts  to  act  beyond  the  definitive  statutes 
— from  the  statutes  of  Connecticut  and  other 
States;  in  the  raising  of  the  period  of  residence 
from  three  or  si.x  months  to  one  or  more  years 
in  several  States  and  all  the  Territories :  in  re- 
quiring a  period  of  six  months  or  more  lo  inter- 
vene between  the  granting  of  the  decree  and  its 
final  issue  to  the  parties;  and  in  striking  out  all 
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grounds  for  divorce  iu  the  District  of  Columbia 
except  one.  The  imperial  law  of  1900  in  Cier- 
many  reduces  the  causes  to  about  four.  It  pre- 
vents the  abuse  of  desertion  by  requiring,  before 
a  decree  is  granted,  a  preliminary  suit  for  the 
restitution  of  conjugal  rights,  and  allows  a  year 
for  the  accomplishment  of  this  object.  Improved 
marriage  laws  have  also  helped  in  the  matter  of 
divorce. 

Uniform  Laws.  The  problem  of  uniformity 
took  on  a  new  aspect  on  the  appearance  of 
the  Government  report  of  1889  and  the  dis- 
cussion that  preceded  and  followed.  The  value 
of  national  legislation,  under  constitutional 
amendment,  in  restricting  the  niimber  of  divorces, 
it  was  then  seen,  might  be  very  small.  The  ob- 
stacles in  the  way  of  getting  three-fourths  of  the 
States  to  consent  to  it.,  and  of  enforcing  it  in 
localities  where  public  sentiment  would  be  hos- 
tile, appeared  very  gi'eat.  Then  the  transfer  of 
the  care  of  marriage  and  divorce  to  the  Federal 
authorities  or  to  State  regulation  under  Federal 
provision,  with  its  effect  on  laws  of  inheritance 
and  the  like,  and  upon  our  present  system  of  di- 
vision of  powers  between  the  Federal  and  State 
governments,  open  many  serious  and  difficult 
questions.  Consequently,  most  thoughtful  stu- 
dents of  the  problem  have  felt  that  the  present 
experiment,  in  which  thirty-four  States  and  Ter- 
ritories are  already  represented,  of  trying  to  se- 
cure uniformity  by  enacting  the  bills  their  com- 
missionaries  on  uniformity  prepare  and  recom- 
mend, should  have  fair  trial  as  the  better  way  at 
present  of  either  gaining  all  that  can  be  accom- 
])Iished  or  of  preparing  for  the  constitutional 
amendment  itself,  should  that  be  foxmd  necessary. 

The  Bboadeb  Social  ^Ioa'emext.  It  is  evident 
that  there  is  a  profoimd  and  widespread  social 
movement  going  on  beneath  the  great  variety  of 
law,  religion,  and  other  conditions  through  which 
this  movement  finds  expression,  and  which  is 
most  marked  in  the  United  States.  Some  re- 
marks on  this  broader  movement  and  its  recent 
treatment  will,  perhaps,  best  set  forth  the  sub- 
ject in  its  outlines. 

Until  recent  years,  and  even  now,  divorce  is 
treated  chiefly  in  its  legal  or  ecclesiastical  phases. 
Tins  treatment  has  also  been  individualistic  to  a 
great  degree.  Tliat  is,  both  Church  and  State  have 
regarded  chiefly  the  two  individuals  directly  con- 
cerned, with  some  consideration  of  the  interests 
of  the  Church  or  State.  But  the  family  has  been 
relatively  overlooked.  The  canon  law.  the  writ- 
ings of  the  early  fathers,  and.  in  fact,  the  great 
body  of  literature  on  the  subject.  ai"e  singularly 
lacking  in  direct  attention  to  the  family  as  the 
real  subject  in  the  discussion  of  divorce.  Tlie 
term  marriage  has  been  used  to  cover  both  the 
creative  agreement  in  marriage  and  the  subse- 
quent relation.  Two  views  of  the  relation  and  its 
dissolution  gi"ow  out  of  this.  One  makes  the  rela- 
tion a  mere  contract  from  beginning  to  end,  ani 
therefore  subject  to  all  the  remedies  of  ordinary 
contracts.  The  other  insists  that  a  status  is 
created  by  the  original  contract,  and  that  it  is 
this  sfntus  or  relation  with  which  divorce  deals, 
sometimes  calling  *it.  as  Bishop  and  others  have 
done,  "a  contract  sui  gener-is."  or  "a  state  of 
matrimony."  But  very  infrequently  is  this  called 
a  family,  thus  in  reality  making  divorce  the 
legal  dissolution  of  a  family  instead  of  individual 
relief  from  a  contract.     Some  conservative  people 


have  said  that  marriage,  after  all,  is  only  a 
modus  Vivendi. 

An  interminable  discussion  has  gone  on  over 
the  technical  meaning  of  the  Xew  Testament,  in 
order  to  fix  the  rules  of  ecclesiastical  practice. 
The  Pvoman  Catholic  Church  lias  held  to  a  con- 
sistent course  in  its  ecclesiastical  discipline :  but 
has  generally  been  compelled  to  share  its  control 
of  divorce  in  recent  times,  in  the  more  progres- 
sive countries,  with  the  State.  In  Russia  the  Ortho- 
dox Greek  Church  and  other  confessions  are  al- 
lowed to  administer,  in  all  affairs  of  marriage  and 
divorce,  according  to  their  o^\•n  rules.  Austrian 
law  also  adjusts  itself  to  the  different  faiths  of 
its  subjects.  And  divorce  laws,  in  their  grounds 
for  divorce,  usually  follow  the  religious  opinions 
of  the  people.  The  obligatory  civil  marriage, 
with  an  optional  religious  celebration,  prevails  in 
several   European  countries. 

The  condition  of  what  may  be  called  the  socio- 
logical strata  of  a  period  or  country  helps  to 
shape  the  customs  or  laws  of  marriage  and  di- 
vorce. Among  the  early  peoples  of  the  Mediterra- 
nean, these  subjects  were  entirely  within  the  con- 
trol of  the  families  immediately  concerned,  as  in 
Japan  until  recently.  The  three  kinds  of  Roman 
marriage  were  the  expression  of  as  many  types 
in  Roman  society.  As  the  early  family  yields 
more  and  more  of  social  function  to  the  State, 
the  individual  and  relations  of  contract  gradu- 
ally supplant  the  family  and  those  of  status. 
All  intermediary  social  forms,  especially  those 
of  the  domestic  and  communal  type,  tend  to 
shrivel  and  lose  their  functions.  Historically 
the  increase  and  prominence  of  divorce  have 
marked  decaying  civilizations.  Whether  the  in- 
crease of  the  last  thirty  years  will  continue  in  the 
United  States  remains  to  be  seen.  There  is  an 
element  of  truth  in  the  claim  that  the  increase 
of  divorce  is  in  one  sense  the  incident  of  social 
health.  This  rests,  however,  on  certain  assump- 
tions concerning  those  who  seek  divorce  which 
are  of  limited  application. 

Christianity  came  when  the  Roman  world  was 
far  along  in  social  disintegration.  Its  Founder 
said  ver^-  little  about  institutions.  Even  Church, 
State,  and  family  were  left  by  Him  to  the  devel- 
opment of  the  great  principles  which  He  set  forth. 
It  may  be  doubted  if  He  ever  legislated  or  in- 
tended that  His  utterances  should  be  taken  as 
legislation,  even  for  His  Church,  Early  Chris- 
tianity necessarily  sought  men  as  individuals, 
and  dealt  with  them  as  such.  Marriage,  divorce, 
celibacy,  chastity  were  all  considered  chiefly  with 
regard  to  their  effect  on  individual  well-being. 
Their  social,  institutional  1>earings  were  ignored, 
unless  it  was  in  respect  to  the  Church.  The 
family  is  hardly  named  iu  the  canon  law,  which 
was  cast  in  the  matrix  of  Roman  law  when  in 
its  later  stages  of  individualism,  in  the  regu- 
lations of  Protestant  churches.  The  emphasis  of 
the  Reformation  on  the  individual,  the  art  of 
]irinting,  the  use  of  gunpowder,  the  beginnings  of 
modern  science,  and  the  discovery  of  America  all 
increased  the  power  of  the  individual.  Later,  the 
ethical  and  political  theories  of  Grotius.  Hobbes. 
Locke,  Rousseau,  Blackstone.  and  Jeft'erson.  the 
earlier  schools  of  political  economy,  the  American 
and  French  Revolutions,  the  rise  of  the  modern 
industrial  system,  and  still  later  the  iise  of  steam 
and  electricity,  have  all  done  much  to  accelerate 
those  chances  bv  which   the   individual   and   the 
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largest  social  combinations  have  absorbed  the 
attention  of  society  at  the  expense  of  all  domestic 
and  commercial  groups.  The  evangelistic  work 
of  the  last  century^  the  temperance  and  the  anti- 
slavery  reforms,  and  the  advancement  of  woman 
through  assertion  of  her  rights,  should  also,  for 
similar  reasons,  be  named  as  directly  or  indirect- 
ly contributory  to  the  increase  of  divorce.  That 
the  general  result  is  good  as  a  whole'  may  be 
fully  conceded  without  denying  the  incidental 
evils.  The  increase  of  divorce  and  changing  opin- 
ions and  practice  regarding  marriage  and  other 
incidents  of  the  family,  in  this  light  seem  to  be 
the  result  of  changes  in  the  constitution  of  West- 
ern civilization.  How  far  the  disintegration  and 
reconstruction  of  families  is  consistent  with  the 
health  and  growth  of  the  social  body  has  become 
a  question  of  first  importance  in  social  science. 

Chajtge  of  TREATiiEXT.  The  growth  of  social 
science,  especially  in  the  form  of  sociology  taken 
in  relation  to  the  social  sciences,  much  as  biology 
is  related  to  its  kindred  sciences,  is  gradually  but 
surely  changing  the  discussion  of  divorce.  For 
from  this  point  of  ajjproach  it  is  soon  perceived 
that  the  family  is  the  real  object  of  study,  and 
that  marriage  and  divorce,  as  well  as  other  of  its 
incidents,  are  acts  formative  or  destructive  of 
the  family.  This  puts  the  subject  in  a  new 
ground.  Historical  sociology  reveals  the  place 
of  the  family,  and  with  it  that  of  property,  a 
subject  always  wrapped  up  with  that  of  the 
family  in  early  society,  and  in  the  development 
of  civilization  in  all  its  more  important  phases. 
The  scientific  analysis  of  the  present  social  order 
shows  ho\v  the  monogamous  family  embodied  in 
the  home  has  become  to  the  social  structure  what 
the  cell  is  to  the  himian  body.  For  the  question 
of  divorce  compels  us  to  ask :  "What  is  marriage  ? 
What  is  the  family?  How  far  does  the  family,  in 
its  structure  and  principles,  enter  into  the  na- 
tional constitution  of  a  people?  Can  we  hold  to 
theories  of  the  family  which  we  have  repudiated 
in  our  treatment  of  the  State  ?  Are  the  family  and 
Church  and  State  of  the  same  nature  ?  Can  democ- 
racy be  allowed  to  go  to  the  extreme  of  indi- 
vidualism, and  end  in  the  dissolution  of  the  State 
and  the  family  by  mutual  consent  ?"  Most  of  the 
discussions  of  former  years  in  I'eligious  circles 
in  this  country,  and  even  now,  have  not  got  much 
beyond  the  old  method  of  the  treatment  of  di- 
vorce as  the  chief  concern  of  two  individuals, 
through  the  application  of  the  precepts  of  indi- 
vidual morality.  The  different  religious  bodies 
have  busied  themselves  with  their  respective  ten- 
ets regarding  the  number  of  justifiable  grounds 
for  divorce  and  the  practice  allowable  under 
them,  many  assuming  that  the  Founder  of  Chris- 
tianity legislated  on  the  subject  for  His  Church, 
or  i)erhaps  for  both  Church  and  State.  These 
things  are  being  reiterated  with  much  vehemence 
in  many  quarters.  They  strengthen  many  in  the 
old  faith,  and  probably  convert  some  others  to  it. 

But  the  scientific  study  of  society  which  has 
come  about  and  rapidly  spread  in  our  higher 
educational  institutions  within  the  last  twentv- 
five  years,  and  the  modern  methods  of  biblical 
interpretation,  have  combined  to  force  consider- 
able change  already.  Tn  some  quarters  at  least 
the  method  of  threshing  over  the  old  ground  with 
grammar  and  lexicon,  with  the  addition  of  mere 
arch.Tological  information,  is  giving  way.  and  at- 
tention is  turning  to  the  underlying  social  factors 
in  the  problem.     The  chapters  on  '"The  Family," 


in  Prof.  Shailer  !Matthews's  Social  Teaching  of 
Jesus,  and  in  Prof.  Francis  G.  Peabody's  Jesus 
Christ  and  the  Social  Question,  with  some  recent 
books  on  social  ethics,  may  be  cited  in  evidence 
of  a  change  that  is  going  on  in  the  method  of 
treatment  by  which  the  family  has  come  to  the 
front,  both  in  scientific  and  religious  circles,  and 
marriage  and  divorce  made  its  incidents  rather 
than  treated  as  separate  subjects.  It  is  too  early 
to  predict  definite  results,  though  the  movement 
is  one  of  much  promise. 

The  chief  recent  periods  of  discussion  are  as 
follows:  In  England,  over  the  Divorce  Law,  by 
Mr.  Gladstone  and  others  in  1857;  in  Connecticut, 
in  1806-69,  when  President  Woolsey.  of  Yale,  and 
Professor  Hovey,  of  Newton  Theological  Semi- 
nary, published  small  volumes  on  the  subject;  in 
Switzerland,  in  1875,  when  a  Federal  law  was 
enacted:  in  France,  over  the  law  of  1884,  by  M. 
Bertillon,  M.  Xaquet,  and  others ;  in  New  South 
Wales,  over  the  law  of  1892,  by  Sir  Alfred  Ste- 
phen; in  Japan,  about  the  same  time,  when 
divorce  first  came  under  the  control  of  the  State; 
and  in  Germany,  when  an  imperial  law  went  into 
effect,  January  1,  1900.  The  discussion  in  the 
United  States  was  renewed  in  1878,  and  has  gone 
on  since.  The  society  now  known  as  the  National 
League  for  the  Protection  of  the  Family  (Rev. 
Samuel  W.  Dike,  LL.D.,  Auburndale,  Mass.,  sec- 
retary) has  had  an  important  part  in  the  dis- 
cussion of  this  period.  Its  reports  give  much 
information  regarding  the  movement. 
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DIX,  Dorothea  Lynde  (1805-87).  An  Ameri- 
can philanthropist,  and  writer  of  juvenile  books, 
born  at  Worcester,  Mass.  She  was  noted  for  her 
interest  in  the  unfortunate  and  criminal  classes. 
During  the  Civil  War  she  was  superintendent  of 
hospital  nurses.  Tn  the  course  of  labors  to  improve 
the  condition  of  paupers,  lunatics,  and  prisoners. 
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she  visited  every  State  east  of  the  Rocky  Moun- 
tains, and  procured  ameliorative  legislation  in 
many  oi  them.  She  published:  The  Garland  of 
Flora  (1829);  Prisons  and  Prison  Discijfline 
(1S45):  and  a  great  number  of  memorials  on 
pliilanthropic  subjects.  Of  many  books  for  chil- 
ilren,  Coniersations  About  Common  Things  and 
Alice  and  Ruth  are  typical. 

DIX,  John  Adams  (1798-1879).  An  Ameri- 
can statesman  and  soldieT,  born  at  Boscawen, 
X.  H.  He  entered  the  army  as  a  cadet  in  1812. 
served  on  the  Canada  frontier  throughout  the 
War  of  1812,  and  in  1819  became  the  aide  of 
(tcneral  Brown,  then  commanding  the  Northern 
Department.  In  1826  he  was  .sent  on  a  special 
ujissiou  to  Denmark,  and  in  1828  resigned  his 
commission  (of  captain)  to  study  and  practice 
law  in  Cooperstown,  X.  Y.  He  soon  became 
prominent  in  politics,  and  was  Adjutant-General 
of  X'ew  York  from  1830  to  1833.  and  Secretary  of 
State  and  Superintendent  of  Common  Schools 
from  1833  to  1840.  besides  being  a  prominent 
member  of  the  "Albany  Regency'  (q.A-. ).  He  was 
chosen  a  member  of  the  Assembly  in  1842,  and 
from  1845  to  1849  was  a  member  of  the  United 
States  vSenate.  In  1848,  when  the  Democratic 
Party  divided  on  the  question  of  the  extension  of 
slavery,  he  went  with  the  Free-Soil  wing,  and 
was  tlieir  candidate  for  Governor,  but  was  not 
elected.  From  January  to  March,  1861,  he  was 
Secretary  of  the  Treasury  under  President  Bu- 
chanan, and  as  such  endeavored  to  have  all  the 
revenue  cutters  in  Southern  harbors  sent  north 
before  the  beginning  of  hostilities.  Among  these, 
two  cutters  from  Xew  Orleans  were  ordered  to 
Xew  York.  The  captain  of  one  of  them  refused 
to  obey  the  order,  and  Dix  immediately  tele- 
graphed to  have  him  arrested  and  treated  as  a 
mutineer  if  he  offered  any  resistance,  closing 
tlie  dispatch  with  the  words:  "If  any  man  at- 
tempts to  haul  down  the  American  flag,  shoot 
him  on  the  spot."  In  1861  Dix  was  appointed 
major-general  of  United  States  Volunteers, 
and  was  placed  in  command  of  the  Department 
of  Maryland.  In  ^lay,  1862,  he  was "  sent  to 
Fortress  Monroe,  and  innnediately  after  the  Xew 
Y'ork  draft  riots  (q.v. ),  in  July,  1863,  was 
sent  to  Xew  York  to  command  the  Department 
of  tlie  East,  which  position  he  retained  tnitil 
July,  1865,  when  he  returned  to  civil  life.  Sub- 
sequently he  was  ^linister  to  France  from  1866 
to  1869,  and  from  1873  to  1875  was  Governor 
of  Xew  York.  Besides  miscellaneous  papers,  he 
was  the  author  of  Resources  of  Ihe  City  of  Xew 
York  (1827):  Decisions  of  the  Superintendents 
of  Co)iimon  Schools  of  New  York,  and  Laics  Re- 
lating to  Common  Schools  (1837)  :  A  Winter  in 
Madeira  and  a  Sinnmer  in  Spain  and  Florence 
(1850)  :  and  Speeches  and  Occasional  Addresses 
(1864).  Consult  Morgan  Dix,  Memoirs  of  John 
A.  Di.r    (Xew  York.   1883 K 

DIX,  JNIoRGAX  (1827 — ).  An  eminent  Ameri- 
can clergyman,  the  son  of  Gen.  John  A.  Dix.  He 
was  bom  in  Xew  York  City,  and  graduated  at 
Columbia  in  1848  and  at  the  General  Theological 
Seininary  in  1852.  Three  years  later  he  became 
assistant  nunister  of  Trinity  Church,  Xew  York, 
and  in  1862  became  the  rector  of  the  parish. 
His  life  has  been  marked  by  great  zeal  in  reli- 
gious work  and  l»y  fearlessness  in  attacking  the 
vices  of  society.  He  was.  in  a  number  of  suc- 
cessive   General    Conventions    of    the    Episcopal 


Churcli,  elected  without  opposition  as  president 
of  the  House  of  Clerical  and  Lay  Deputies,  an 
honor  which  advancing  age  compelled  him  to  de- 
cline in  1901.  He  has  laiblished,  among  other 
works:  A  Comynentaru  on  the  Epistle  to  the 
Romans  (1864):  A)i  Exposition  of  the  Epistles 
to  the  Galatians  and  Colossians  (1865)  :  Lectures 
on  the  Pantheistic  Idea  of  an  Impersonal  Sub- 
stance Deity  (1865):  Lectures  on  the  Two 
Estates  (1872)  :  Memoirs  of  John  A.  Dix  (1883)  ; 
Gospel  and  Philosophy  (1886)  ;  The  Sacramental 
System  (1893)  ;  and  A  History  of  the  Parish  of 
Trinity   Church    (vols.   i.   and   ii.,    1898-1900). 

DIX'EY,  Hexry  E.  (1859—).  An  American 
comedian.  He  was  bom  in  Boston,  and  at  the 
age  of  nine  years  became  a  member  there  of  the 
Howard  Athenseum  Company,  taking  the  part 
of  Peanuts  in  Under  the  Gaslight.  His  subse- 
quent experience  included  roles  in  Cinderella 
at  School ;  The  Jfascot :  Pinafore;  and  a  great 
variety  of  other  plays.  In  1883  he  was  engaged 
at  the  Bijou  Theatre,  X'ew  York,  in  Adonis,  the 
character  in  which  he  made  his  greatest  reputa- 
tion. In  1894  he  became  a  member  of  Daly's 
company  for  a  season.  Of  his  later  performances, 
the  most  noteworthy  is  his  creation  of  David 
Garrick  in  Stuart  Robson's  production  of  Oliver 
Goldsmith    (1900). 

DIX'IE.  ( 1 )  A  Xorthern  ballad  of  the  Civil 
War,  by  T.  !M.  Cooley.  (2)  A  very  popular 
ballad,  by  D.  D.  Emmett  (1859),  originating 
with  Bryant's  minstrels  in  Xew  Y'ork,  and  first 
perforined  at  ^lechanics'  Hall.  It  was  appro- 
priated by  the  South,  and  became  one  of  the  great 
Confederate  battle  songs  of  the  Civil  War.  (3) 
A  Confederate  war  ballad  of  the  Civil  War,  by 
Albert  Pike  (1861).  which  first  appeared  in  the 
Xatchez  Courier.     See  Dixie's  Laxd. 

DIXIE,  Lady  Florence  Caroline  Douglas 
(1857 — ).  An  English  explorer,  writer,  and 
cham])ion  of  woman's  rights.  She  was  born  in 
London,  the  daughter  of  the  seventh  Marquis  of 
Queensbury,  and  married  Sir  Alexander  Beau- 
mont Churchill  Dixie,  Bart.,  in  1875.  She  spent 
some  time  in  Patagonia  in  1878-70.  and  described 
her  travels  in  a  volume  entitled  Across  Pata- 
gonia (1880).  She  was  a  correspondent  of  the 
Morning  Post,  of  London,  during  the  Boer  War  of 
1800-81.  and  has  since  published:  Defense  of  Zulu- 
land  (1882)  :  In  the  Land  of  Misfortune  (1882)  : 
Gloriana    (1893)  ;  and  The  Xew  Woman    (1896). 

DIXIE'S  LAND,  or  DIXIE.  A  term  ap- 
plied to  the  Southern  States.  Its  derivation  is 
obscure.  It  is  said  to  have  originated  in  Xew 
York,  where  a  certain  Dixie  owned  a  large  num- 
ber of  slaves.  The  latter,  when  obliged  to  mi- 
grate to  the  South,  grew  to  look  upon  their  old 
home  as  a  sort  of  paradise,  which  they  celebrated 
in  their  songs.  In  time  the  term  Dixie's  Land 
was  transferred  to  their  new  homes,  and  so  be- 
came a  name  for  the  South  among  the  whites  as 
well  as  the  negroes.  The  term  is  also  popularly 
connected  with  Mason  and  Dixon's  Line — the 
line-  of  division  between  the  free  and  the  slave 
States — and  is  said  to  have  been  first  used  of 
Texas  when  that  State  joined  the  Union. 

DIX'ON.  A  city  and  county-seat  of  Lee 
Co\uity.  111.,  98  miles  west  of  Chicago,  on  Rock 
River,  and  on  the  Chicago  and  Xorthwestern 
and  the  Illinois  Central  railroads  (INTap:  Illinois, 
C  2).     It   is   the  seat   of  the  Xorthern    Illinois 
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Normal  School.  There  are  niaiiufacturert  of  con- 
densed milk,  shoes,  plows,  wagons,  screens,  boxes, 
etc.  Dixon,  settlecl  in  183G,  is  governed  by  a 
revised  charter  of  1809,  which  provides  for  a 
mayor,  elected  annually,  and  a  unicameral  coun- 
cil.    Pui)ulation,  in  1890.  5101;  in  1900,  7917. 

DIXON,  .Jame.s  Main  (1850 — ).  An  Ameri- 
can teacher  and  author,  born  at  Paisley,  Scot- 
land. He  graduated  at  Saint  Andrews  Tniversity 
in  1879,  and  was  appointed  Tyndall  Bruce  schol- 
ar and  tutor  of  philosophy  at  the  vniiversity  in 
the  same  year.  He  was  professor  of  English  and 
secretary  of  the  Imperial  College  of  Engineering, 
Tokio,  .Japan,  from  1879  to  1S80,  when  he  was 
called  to  the  Imperial  Universit\-  of  Japan  in 
the  same  capacity.  From  1892  to  1901  he  was 
professor  of  English  Literature  at  Washington 
University,  Saint  Louis,  Mo.  He  compiled  a 
Dictionary  of  Idiomatic  Eiu/lish  Phrases  (1891). 

DIXON,  Joseph  (1799-1809).  An  American 
inventor.  He  made  im])ortant  improvements  in 
photography,  lithography,  bank-note  printing, 
steel  smelting,  and  lens-grinding.  He  was  by 
turns  a  shoemaker,  printer,  lithographer,  wood- 
engraver,  and  physician,  and  gained  great  wealth 
from  the  crucible  works  which  he  established  at 
Salem.  ]\Iass.,  in  1827.  and  removed  to  .Jersey 
City  twenty  years  later. 

DIXON,  Richard  Wat.sox  (183.3—).  An 
English  poet  and  historian,  born  in  London  and 
educated  at  Cxford.  He  became  honorary  canon 
of  Carlisle  in  1874.  vicar  of  Hayton,  in  Cum- 
berland, in  1875,  and  vicar  of  Warkworth,  in 
Northumberland,  in  1883.  His  poetical  works  in- 
clude: Mano:  A  Poetical  History  in  Four  Books 
(1883);  Odes  and  Eclogues  (1884);  Lyrical 
Poems  (1886)  ;  The  Story  of  Eudocia  and  Her 
Brothers  (1888);  Songs  and  Odes  (1896).  His 
most  celelirated  poetic  productions  are  the  odes 
entitled:  On  Conflicting  Claims:  On  Advancing 
Age;  and  The  Sjnrit  Wooed.  His  best  title  to 
fame,  however,  rests  upon  the  splendid  work 
entitled  History  of  the  Church  of  England  from 
the  Abolition  of  the  Roman  Jurisdiction  (5  vols., 
1877-1900).  In  this  work  the  accuracy  of  the 
painstaking  investigator  and  scholar  is  admirably 
combined  with  the  imaginative  quality  of  the 
poet :  and  it  is  the  blending  of  these  distinct 
qualifications  which  has  conduced  to  its  accept- 
ance as  an  authoritative  work. 

DIXON,  William  Hepwortii  (1821-79).  An 
Knglisli  writer  and  traveler.  He  was  born  in 
Mancliester,  but  removed  to  London,  where  he 
became  a  contributor  to  the  Athenceum  and  the 
Daily  Xeus.  A  series  of  papers  on  '"The  Litera- 
ture of  the  Lower  Orders,"  and  on  "London 
Prisons,"  which  appeared  in  the  Daily  Neirs. 
attracted  considerable  attention,  and  were  the 
liasis  in  part  of  his  first  book.  John  Howard  and 
the  Prison  World  of  Europe  (1849).  In  1851 
appeared  his  Life  of  William  Penn,  which  was 
written  to  answer  the  damaging  charges  made 
by  Macaulay.  Two  years  later  appeared  his 
anonymous  pamphlet.  The  French  in  England, 
designed  to  allay  the  fear  then  prevalent  of  a 
French  invasion.  From  1853  to  1809  he  was 
editor  of  the  Athen(enm.  Among  his  writings, 
in  addition  to  those  mentioned  above,  are:  The 
Lady  of  Rohrrt  Blake  (1853);  The  Personal 
Histori/  of  Lord  Bacon,  from  Unpublished  Papers 
(1861);  The  Boh/  Lady  (1863);  Neic  America 
(1867):  Spiritual  Wives  (1868);  Free  Russia 
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(1870):  The  Sicitzers  (1872);  History  of  Two 
Queens  (1873-74);  White  Conquest  (1875); 
British  Cyprus    (1879). 

DIXON  ENTRANCE.  A  strait  on  the  west 
coast  of  North  America,  separating  Prince  of 
Wales  Island  and  others  of  the  archipelago  off 
the  south  arm  of  Alaska  from  Queen  Charlotte 
Island  on  the  south  ( Map :  British  Columbia, 
B  4).  It  divides,  in  this  quarter,  the  British 
possessions  and  those  of  the  United  States.  The 
strait  is  about  100  miles  long,  from  east  to  west, 
and  70  miles  wide,  and  connects  the  Pacific  with 
Hecate  Strait  on  the  east. 

DIX'WELL,  JoH-X  (1008-89).  One  of  the 
three  judges  of  Charles  I.  wlio  took  refuge  in 
America.  He  took  an  active  part  in  the  English 
Revolution  as  a  colonel  in  the  Parliamentary 
Army,  was  a  member  of  Parliament  for  several 
years,  and  was  one  of  the  court  which  condemned 
Charles  I.  to  death.  After  the  accession  of 
Charles  II.  he  fled  from  England  to  save  his  life, 
and,  under  the  name  of  John  Davids,  lived  for 
many  years  vmdiscovered  in  America,  for  the 
most  part  at  New  Haven,  Conn.  Consult  Stile, 
History  of  Three  of  the  Judges  of  Charles  I. — 
Whalley,  Ooffe,  and  Dixwell  (Hartford,  1794). 

DIZFTJL,  dez-fool'  (Pers.,  Dis  Bridge).  A 
town  of  Persia,  the  capital  and  principal  mart 
of  the  Province  of  Khuzistan,  situated  on  the 
river  Dis..  about  200  miles  west  of  Ispahan 
(Map:  Persia,  C  5).  The  river  is  crossed  by 
a  handsome  bridge  of  twenty  arches,  and  the 
town  contains  a  large  number  of  mosques, 
schools,  and  baths,  some  of  them  in  ruins.  The 
chief  article  of  commerce  is  indigo.  The  popu- 
lation is  estimated  at  from  16,000  to  28,000. 

DJEZZAB,  jez'zab  (Ar.  jazzar,  butcher,  ty- 
rant, from  jazara,  to  slaughter)  (c.I735-1804) . 
A  nickname  denoting  butcher,  given  to  Acliniet 
Pasha,  who  was  celebrated  for  his  obstinate  de- 
fense of  Acre  against  Napoleon.  He  was  born  in 
Bosnia,  of  Christian  parents,  but  turned  IMussul- 
man,  entered  the  service  of  Ali  Bey,  with  whom 
he  occupied  the  position  of  chief  assassin,  and 
rose,  through  murder  and  treason,  from  the  con- 
dition of  a  slave  to  the  Pashalic  of  Acre.  In 
1799  he  held  Acre  against  Napoleon  for  two 
months,  and  forced  him  to  abandon  the  siege. 
Stories  are  extant  of  his  fiendish  cruelty,  but 
Ihey  are  probably  exaggerations.  As  a  ruler  and 
man  of  affairs  lie  was  exceedingly  capable. 

DJINNESTAN,  jm'ne-stiln',  or  JINNES- 
TAN.  The  mythical  land  of  the  Djimis  or 
J  inns,  the  Oriental  genii  or  fairies. 

DJOWF,   jouf.     See  Joa\t. 

DLUGOSZ,  dlM'gosh,  Jan  (Lat.  Longinus) 
(1415-80).  A  Polish  historian.  He  was  born 
at  Brzeznica.  and  was  edvicated  at  the  University 
of  Cracow.  As  the  protege  of  Bishop  Fbygniew 
of  Cracow,  and  of  King  Casimir  of  Poland,  he  was 
sent  on  important  diplomatic  missions  to  the  Pope 
and  also  to  Hungary,  Bohemia,  and  several  other 
countries.  He  conducted  the  education  of  the 
King's  sons,  and  instituted  many  pious  and 
charitable  endowments  for  university  students. 
The  publication  that  made  him  famous  is  the 
Historin  Polonica  (12  vols..  1455-80).  wliich 
comprises  a  comnlete  history  of  Poland  to  the 
date  of  pul)lication,  and  is  characterized  by  a 
spirit  of  noble  patriotism  and  by  indefatigable 
research. 
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DNIEP^H,  ne'per,  Russ.  pron.  dnyep'er.  A 
river  of  Russia,  the  largest  in  Europe  with  the 
exception  of  the  Volga  and  the  Danube  (Map: 
Russia,.  D  5).  It  taTces  its  rise  in  the  swamps 
of  the  Government  of  Smolensk,  and,  after  leav- 
ing that  government.  Hows  in  a  sovithern  direc- 
tion as  far  as  Kiev.  At  that  city  it  turns  south- 
east, and  maintains  that  direction  down  to 
Yekaterinoslav,  where  it  again  turns  to  the  south. 
In  tliis  part  of  the  river  the  banks  are  rocky  and 
elevated,  and  the  river  forms  its  famous  rapids, 
which  can  be  passed  only  at  full  tide  and  with 
the  assistance  of  experienced  pilots.  Below  Alex- 
androvsk  the  Dnieper  assumes  a  southwestern 
course,  emptying  into  the  Black  Sea  below  Kher- 
son, where  it  forms  a  wide  estuary,  known  as  the 
Dnieper  Liman.  The  total  length  of  the  river  is 
over  lAOO  miles. 

It  is  navigable  for  nearly  its  entire  length, 
and  is  of  great  commercial  importance.  Its 
chief  tributaries  are  the  Beresina^  Pripet,  and 
Ingulets  from  the  right,  and  the  Soj  and  Desna 
from  the  left.  Tlie  basin  of  the  river  is  estimat- 
ed at  200  000  square  miles,  almost  entirely  with- 
in the  boundaries  of  Russia.  The  waters  of  the 
Dnieper  abound  in  fish.  There  is  steam  naviga- 
tion from  Orsha,  in  the  northern  part  of  the 
Government  of  jMohilev,  to  Yekaterinoslav,  and 
from  Alexandrovsk,  below  the  rapids,  to  Kher- 
son. The  freight  carried  on  the  Dnieper  consists 
principallv  of  grain  and  lumber,  and  has  an  an- 
nual value  of  "about  $40,000,000.  The  Dnieper 
communicates  with  the  Baltic  Sea  through 
the  Beresina  Canal.,  which  connects  the  Beresina 
with  the  Dvina.  the  Oginski  Canal  connecting 
indirectly  the  Pripet,  a  tributary  of  the  Dnieper, 
Avith  the  Niemen.  and  the  Dnieper-Bug  Canal, 
connecting  the  Pripet  with  a  tributary  of  the  Vis- 
tula. In  its  upper  course  the  Dnieper  is  usu- 
ally frozen  over  from  December  to  April,  while 
at  Kherson,  near  the  mouth,  it  is  ice-bound  for 
only  two  months,  from  January  to  March.  In 
ancient  times  the  Dnieper  was  known  as  the 
Boristhenes   or   Danapris. 

DNIESTER,  ne'ster,  Russ.  pron.  dnyes'ter. 
A  river  of  southern  Europe,  rising  in  the  Car- 
pathian Mountains,  near  Sambor,  in  the  Aus- 
trian Crownland  of  Galicia  (Map:  Russia,  C  5). 
It  flows  in  a  southeastern  direction  through  Ga- 
licia, and  enters  Russian  territory  near  Khotin, 
Bessarabia.  Its  course  through  Russia,  where  it 
separates  Bessarabia  from  Podolia  and  Kherson, 
is  very  tortuous,  but  has  a  general  southeastern 
direction.  It  empties  into  the  Black  Sea  between 
Ovidiopol  and  Akkerman,  forming  the  Dniester 
Liman,  a  shallow  sheet  of  water  about  20  miles 
long  and  5  miles  wide.  The  total  length  of  the 
river  exceeds  850  miles,  of  which  over  500  is  in 
Russia.  The  Dniester  runs  mostly  through  an  ele- 
vated country.  At  Yampol  rapids  formerly  inter- 
fered with  navigation,  but  they  have  been  partly 
overcome,  and  steam  navigation  begins  at  Khotin. 
The  chief  tributaries  of  the  Dniester  are  the 
Stry  from  the  right  and  the  Sereth  from  the  left. 
The  Dniester  is  rich  in  fish.  Its  commercial  im- 
portance has  been  much  increased  owing  to  im- 
provements introduced  by  the  Russian  Govern- 
ment. The  chief  articles  of  traffic  are  grain  and 
lumber.  In  ancient  times  the  Dniester  was 
known  as  the  Tyras  or  Danaster. 

DOAB,  do-ab'  or  doo-ab'  (from  Pers.  du,  two 
+a&,  water).     A  word  applied,  in  Hindu  coun- 


tries, like  the  Greek  mesopotamia  to  any  region 
between  two  rivers.  When  introdviced,  however, 
without  local  reference  of  any  kind,  the  Doab 
means  the  land  inclosed  by  the  Jumna  on  the 
southwest  and  tlie  Ganges  on  the  nortlieast — a 
district  extending  from  Allahabad  to  the  base  of 
the  Himalayas,  a  distance  of  upward  of  500,  with 
an  average  breadth  of  55  miles.  The  fertility  of 
this  region  has  been  much  increased  by  the 
Ganges  Canal  ( q.v. ) . 

DOAK,  dok,  S.\MtTEi.  (1749-1830).  An  Ameri- 
can clergyman  and  educator,  a  pioneer  in  the 
movement  for  the  immediate  abolition  of  slav- 
ery in  the  United  States.  He  was  born  in 
Augusta  County,  Va.;  graduated  at  Princeton  in 
1775;  studied  theology;  and  was  licensed  to 
preach  in  1777.  He  then  migrated  to  the  Hol- 
ston  Valley,  and  later  to  Salem,  Tenn.,  where 
he  established  an  academy  which  subsequently 
grew  into  Washington  College,  of  which  he  was 
president  from  1795  to  1818.  In  1818  he  re- 
moved to  Bethel,  Tenn.,  where  lie  helped  to 
establish  and  conduct  Tusculum  Academj',  which, 
in  1844,  became  Tusculum  College.  In  allusion 
to  his  remarkable  infiuence,  particularly  in  re- 
ligious affairs,  among  the  pioneer  settlers  of  East 
Tennessee,  he  was  generally  known  as  'the  Pres- 
byterian Bishop.'  He  early  became  convinced  of 
the  iniquity  of  slavery,  freed  his  own  slaves  in 
1818,  and  during  the  rest  of  his  life,  both  as  a 
preacher  and  as  a  teacher,  used  the  whole  of 
his  powerful  influence  to  further  the  cause  of 
immediate  abolition.  He  is  frequently  referred 
to  as  'the  apostle  of  learning  and  religion  in 
the  West.'  A  sketch  of  his  life  is  given  in  vol. 
iii.  of  Sprague's  Annals  of  tlie  American  Pulpit 
(New  York,  1857). 

DOANE,  don,  Geokge  Washington  (1799- 
1859).  An  eminent  American  clergyman  of  the 
Protestant  Episcopal  Church.  He  was  bom  in 
Trenton.  N.  J. ;  graduated  at  Union  College  in 
1818;  studied  in  the  General  Theological  Semi- 
nary, ^sand  was  ordained  as  a  deacon  in  1821,  and 
as  a  priest  in  1823.  For  three  years  he  was  the 
assistant  of  Bishop  Hobart  in  Trinity  Church, 
New  York.  He  was  then  successively  assistant 
minister  and  rector  of  Trinity  Church,  Boston, 
until  1832,  when  he  was  elected  Bishop  of  New 
Jersey.  His  interest  in  Christian  education  soon 
led  him  to  establish  Saint  Mary's  Hall  for  Girls 
at  Burlington,  N.  J.,  and  in  184G  a  school  in 
the  same  town  for  boys.  He  published  a  volume 
of  poems  entitled  (*?o?(r/s  hy  the  Watf  (1824),  be- 
sides many  familiar  hjauns.  among  them  "Softly 
Now  the  Light  of  Day."  Consult  The  Life  and 
Writings  of  George  W.  Doane  (4  a'oIs.,  New  York, 
1860-f)i),  edited  by  his  son.  Bishop  W.  C.  Doane. 

DOANE,  William  Croswell  (1832—).  An 
eminent  American  clergyman  of  the  Protestant 
Episcopal  Church,  the  first  Episcopal  Bishop  of 
Albany.  He  was  born  in  Boston,  and  graduated 
from  Burlington  College,  New  Jersey,  in  1850. 
Six  years  later  he  was  ordained  priest  by  his 
father.  Bishop  G.  W.  Donne,  whom  he  assisted 
in  Saint  Mary's  Church,  Burlington.  Afterwards 
he  became  rector  of  Saint  John's.  Hartford.  Conn., 
and  of  Saint  Peter's.  Albany.  N.  Y.  In  1869  he 
was  consecrated  Bishop  of  Albany.  He  organized 
the  Cathedral  of  All  Saints  in  Albany,  constructed 
the  edifice  in  large  part,  and  founded  Saint 
Agnes's  School  for  Girls.  He  has  published: 
Mosaics:    or,    the    Harmony    of    the    Collects; 
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Epistles  and  Gospels  for  the  Sundays  of  the 
Year  (1S81);  and  Rliymes  from  Time  to  Time 
(1901).  and  edited  the  Life  and  Writings  of 
Bishop  George  W.  Doane   (1860-Gl). 

DOBBELIN,  deb'be-len.    See  Dobelin,  Kael  T. 

DOB'BIN,  Major  William.  An  estimable  but 
awkrward  young  officer  in  Thackeray's  Vanity 
Fair;  a  friend  and  would-be  adviser  of  George 
Osborne  and  his  wife,  Amelia,  whom  he  finally 
marries,  ten  years  after  her  first  husband's  death. 

DOBBS  FERRY.  A  village  in  Westchester 
County,  N.  Y.,  21  miles  north  of  the  Grand 
Central  Depot,  New  York  City,  on  the  Hudson 
Kiver,  and  on  the  New  York  Central  and  Hudson 
River  Railroad.  It  is  picturesquely  situated  at 
the  south  end  of  the  broad  expansion  of  the  Hud- 
son known  as  Tappan  Bay,  and  has  handsome 
residences  of  New  York  merchants.  Dobbs  Ferrj^'s 
history  in  connection  with  the  Revolution  is  in- 
teresting. Here,  in  the  old  Livingston  mansion, 
Washington  and  Rochambeau  planned  the  York- 
town  campaign ;  tlie  same  mansion  is  famous  for 
the  conference  of  Washington,  Clinton,  and  Carle- 
ton  in  1783;  and  opposite  this  point  was  fired 
the  first  salute  to  the  American  flag  by  a  British 
sloop  of  war.  Population,  in  1890,  2083;  in 
1900,  2SS8. 

DOBELIN,  de'be-len,  Karl  Tiieodor  (1727- 
93).  A  German  actor,  born  at  Konigsberg  (East 
Prussia).  He  studied  at  Halle  and  Leipzig,  and 
in  1756  establisned  at  Erfurt  his  own  dramatic 
company.  From  1758  to  1789  he  was  a  member 
of  several  companies,  and  subsequently  laid  the 
foundations  of  the  Court  theatre  in  Berlin.  He 
did  much  to  promote  the  presentation  of  the 
dramas  of  Lessing. 

DOBELL',  Sydney  Thompson  (1824-74).  An 
Englisli  poet,  born  at  Cranbrook,  Kent.  His 
father,  who  was  a  wine  merchant,  removed  to 
Cheltenham  in  183G,  and  Dol)ell  Avas  educated 
there  by  private  tutors  and  by  himself.  In  1844 
he  married,  and.  owing  to  his  own  ill  health  or 
his  wife's,  made  many  tours  abroad,  living  for 
three  years  in  Edinburgh  and  the  Highlands,  and 
finally  making  his  home  among  the  Cotswold 
Hills."  where  he  died.  His  poems  comprise:  The 
Roman  (1850)  ;  Balder  (1854)  ;  Sonnets  on  the 
War,  written  in  conjunction  with  Alexander 
Smith  (1855);  and  England  in  Time  of  War 
(1856).  Dobell  belongs  to  the  so-called  'spas- 
modic' school  of  poets,  of  whom  the  extreme 
type  Avas  P.  J.  Bailey  (q.v.).  He  possessed  the 
true  poet's  spirit,  but  was  weak  in  execution. 
He  was  a  reputable  critic  and  a  man  of  lofty 
character.  Consult:  His  Poetical  Works,  with  a 
memoir  by  J.  Nichol,  published  in  two  volumes 
(London.  1875)  :  Thoughts  on  Art,  Philosophy, 
and  Religion,  edited  by  Nichol  (London,  1876)  ; 
and  his  Life  and  Letters,  edited  by  Jolly  (Lon- 
don. 1878).     See  Poetry.  Spasmodic  School  of. 

DOBELN,  de'beln.  A  town  in  the  Kingdom 
of  Saxony,  situated  partly  on  an  island  in  the 
Freiberger  Mulde,  42  miles  southeast  of  Leipzig 
(.Map:  Germany,  E  3).  Dfibeln  is  a  pretty  and 
thriving  place,  and  has  manufactures  of  woolen 
yarns,  iron,  wagons,  cloth,  leather,  and  agricul- 
tural implements.  It  has  an  active  trade  in 
cereals.  Population,  in  1890,  13,900;  in  1900, 
17,745. 

DOBEREINER,  de'ber-T'ner,  Johann  Wolf- 
gang    (1780-1849).      A    German    chemist,    born 


near  Hof  (Bavaria).  He  studied  pharmacy  at 
Miinchberg,  and  in  1810  was  apjiointed  professor 
of  chemistry  and  pharmacy  at  Jena.  Goethe  and 
the  Grand  Duke  Karl  August  of  Saxe- Weimar 
were  his  friends,  and  the  Brief e  des  Grossherzogs 
Karl  August  and  Goethes  an  Doberciner  were 
published  at  \\'eimar  in  1856  (ed.  by  O.  Schade). 
He  is  best  known  as  the  inventor  of  'Dobereiner's 
lamp,'  considerably  used  previous  to  the  intro- 
duction of  sulphur  matches.  In  this  apparatus 
a  platinum  sponge  upon  which  a  jet  of  hydrogen 
is  directed  becomes  red-hot  and  ignites  the  gas. 
His  publications  include:  Zur  pneumat ischen 
Chemie  (1821-25);  Zur  Chemie  des  Platins 
(1836)  ;  and  other  works.  Consult  Kragenberg, 
Die  Bedcutung  Dobereiners   (Jena,  1862). 

DOBLHOFF  -  DIER,  do'bl'-hoflF-der,  Anton, 
Baron  (1800-72).  An  Austrian  statesman.  He 
was  a  member  of  the  Assembly  of  Lower  Austria, 
and  in  this  capacity  revealed  himself  as  a  man 
of  decidedly  liberal  and  progressive  views.  In 
IVl'ay,  1848,  he  was  appointed  Minister  of  Com- 
merce, and  two  months  later  accepted  the  port- 
folios of  the  interior  and  of  education.  In  1849 
he  was  appointed  Minister  to  The  Hague. 

DOB'NER,  Gelasius  (1719-90).  A  Bohemian 
historian.  He  was  born  at  PragTie,  where  he 
was  appointed  royal  historiographer  because  of 
his  original  researches  into  the  domain  of  Bohe- 
mian history.  The  Bohemian  Society  of  Sciences 
erected  a  monument  to  his  memory.  His  own, 
as  well  as  the  numerous  treatises  published  by 
the  society  mentioned,  still  have  considerable 
scientific  value.  His  principal  publications  are: 
Wenceslai  Hagek  a  Liboc^an  Annales  Bohemorum 
e  Bohemica  Editione  Latine  Redditi  et  Notis  II- 
lustrati  (6  vols.,  1761-83),  and  Monumenta  His- 
torica  Bohemice  nusquam  ante  hac  Edita  (6  vols., 
ib.,  1764-86) .  Dobner  has  been  called  the  founder 
of  Bohemian  historiography. 

DOBREE',  Peter  Paul  (1782-1825).  An 
English  classical  scholar,  born  in  the  island  of 
Guernsey.  He  graduated  at  Trinity  College, 
Cambridge,  in  1804,  was  appointed  fellow  of 
Trinity  in  1806,  and  continued  to  reside  in  Cam- 
bridge throughout  his  lifetime.  In  1823  he  was 
appointed  regius  professor  of  Greek.  He  de- 
voted himself  to  the  classics  and  enjoyed  the 
intimate  friendsliip  of  Porson,  whose  notes  on 
Aristophanes  he  published  in  1820  with  an  edi- 
tion of  the  Plutus;  in  1822  he  edited  Photius's 
Lexicon  after  Porson's  notes.  At  his  death  he 
left  many  notes  on  various  Greek  and  Latin 
authors,  which  were  published  by  his  friends  in 
1831-33,  under  the  title  Adversaria,  to  which  a 
small  volume  was  added  in  1834-35.  Consult 
Luard,  in  Dictionary  of  National  Biography, 
XV.    (London.  1888). 

DOBROVSKY,  do-brov'ske,  Josef  (1753- 
1820).  A  Bohemian  writer,  the  'patriarch  of 
Slavonic  philology.'  He  was  born  in  Hungary, 
where  his  father  Avas  stationed  in  garrison.  His 
education  Avas  carried  on  in  German,  and  he 
learned  his  native  tongue  from  his  schoolmates 
AAhen  a  boy  of  ten.  He  studied  in  Deutsohbrod. 
Klattau,  and  Prague,  and  entered  the  Order  of 
Jesuits,  but  ten  months  later,  on  its  dissolution, 
in  1773,  returned  to  Prague  and  acquired  a 
solid  reputation  throuijh  his  knoAvledgo  of 
HebreAv  and  his  theological  scholarship.  While 
tutor  in  Ihe  family  of  Count  Nostitz  (1776-87), 
he   had   the   necessary  leisure  to  devote  himself 
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to  scientific  pursuits,  and  gradually  developed 
into  an  ardent  student  of  everything  connected 
with  the  Bohemian  nationality,  antiquities,  lan- 
guage, and  literature,  and  during  1780-87  issued 
several  periodical  publications  dealing  with  those 
questions.  Appointed  subrector  (1787)  and  then 
rector  (1789)  of  the  General  Seminary  at  Hra- 
disch,  near  Oliniitz,  he  acquired  many  enemies 
by  his  outspokenness  and  fearless  criticisms  of 
men  prominent  in  the  political  and  social  life 
of  the  country.  In  1790  the  seminary  was  closed 
and  Dobrovsky  retired  into  private  life.  Two 
years  later  the  Royal  Bohemian  Scientific  So- 
ciet}'.  founded  shortly  before,  sent  him  on  a 
scientific  mission.  At  the  society's  expense, 
Dobrovsky  visited  Denmark,  Sweden,  Unland, 
and  Russia,  in  1792.  and  Germany.  Switzerland, 
and  Italy,  in  1794,  in  search  of  ajicient  Bohemian 
manuscripts  and  books  plundered  during  the 
Thirty  Years'  War.  In  1801  he  manifested 
symptoms  of  insanity.  Though  he  presently  re- 
covered, the  fits  of  mental  aberration  kept  re- 
curring until  his  death.  Whenever  in  the  throes 
of  the  malady  DobrovskiJ^  was  eager  to  destroy 
his  works,  and  it  was  during  one  of  these  fits 
that  he  burned  the  Liisatian  Dictionary,  which 
was  ready  for  the  press.  Although  one  of  the 
most  important  figures  in  the  period  of  the 
revival  of  Czech  literature  (q.v.),  he  did  not 
believe  in  the  possibility  or  even  desirability  of 
Bohemian  renaissance,  his  favorite  advice  to  the 
enthusiasts  being:  "Leave  the  dead  alone."  His 
interest  in  the  literary  remains  of  the  nation 
was  nothing  beyond  that  of  scientifie  investiga- 
tion. This  difi'erence  from  the  point  of  view  of 
the  younger  enthusiastic  scholars  turned  into  a 
serious  breach  when  Dobrovsky  attacked  the 
authenticity  of  the  famous  .JmUiment  of  Libusha. 
discovered  by  Hanka  in  1817.  Jungraann,  Hanka. 
f'"elakovsky.  Palacky.  and  even  Safarik  bitterly 
denounced  him  as  a  "Slavonizing  German,'  but 
Dobrovsky,  tliough  keenly  grieved  at  the  ani- 
mosity of  his  erstwhile  friends,  never  changed 
his  views.  His  principal  works  are :  Scriptores 
Rerum  Bohemicai'um  (1783-84):  Geschichte  der 
hfihviische)!  l>!prochr  inid  iiltcrn  Litteraiur  (17S^2: 
2d  ed.  1818)  ;  Die  Bildsamkeit  dcr  shucischoi 
Sprache  (1799)  :  Deiifsch-holiynisches  Worterhuch 
(1802-21)  ;  Lelirqehiiiide  dcr  bohmischen  Sprache 
(1809:  2d  ed.  1819)— the  first  scientific  exposi- 
tion of  the  structure  of  the  Czech  language.,  re- 
markable for  its  analysis  of  the  formation  of 
words  from  roots  and  for  the  simplified  theory  of 
inflection,  classifying  declensions  and  conjuga- 
tions according  to  their  stems:  and  Tiistifiitiones 
Lingtice  Slavica'  Dialecti  Veteris  (1822) — an 
epoch-making  work  in  that  field. 

DOBRTJDJA,  do-brou'ja  (anciently  i^ci/fhia 
Mi)i(ii\.  A  name  applied  to  the  eastern  portion 
of  Rumania  (q.v.) .  bounded  by  the  Danube  on  the 
north  and  west,  Bulgaria  on  the  south,  and  the 
Black  Sea  on  the  east.  Its  area  exceeds  ,5930 
sqvnire  miles  (^lap:  Balkan  Peninsula.  G  2). 
Its  population  in  1899  was  .528.242.  consisting  of 
Bulgarians.  Rumanians.  Tatars.  Circassians. 
Turks.  Greeks,  Armenians,  and  Jews.  Previous 
to  1878  the  Dol)rudja  formed  part  of  Bulgaria. 
For  further  details,  see  Rumania. 

DOBSON.     See  Corydams. 

DOB'SON,  Henry  Austin  (1840—).  An 
English  ]ioet  and  critic.  He  was  born  at  Plym- 
outh,  and    was   educated   at    IVaumaris,   Coven- 


try, and  Strassburg.  He  intended  to  adopt  the 
profession  of  his  father,  civil  engineering,  but 
in  1856  entered  the  Board  of  Trade  as  a  clerk, 
from  which  he  did  not  retire  until  1902.  In 
1868  he  published  some  poems  in  Trollope's  Sainl 
Paul's  Magazine,  and  soon  attracted  attention  by 
his  skillful  and  graceful  handling  of  French  arti- 
ficial forms  of  verse — the  rondeau,  ballade,  and 
others — and  by  his  delicate  satire.  In  1902 
he  received  the  degree  of  LL.D.  from  the  Uni- 
versity of  Edinburgh.  Among  his  volumes  of 
poetry  are:  Viyiiettes  in  Rhyme  (1873);  Prov- 
erbs ill  Porcelain  (1877);  Old  World  Idylls 
(1883):  and  At  the  Sign  of  the  Lyre  (1885). 
Collected  poems  appeared  in  1897.  His  prose  in- 
cludes Ldves  of  Hogarth  (1879;  enlarged,  1900). 
Fielding  (1883),  Steele  (188G),  and  Goldsmith 
(1888)  ;  Thowas  Beirick  and  His  Pupils  (1884)  ; 
Memoir  of  Horace  Walpolc  (1890).  He  has 
edited  Eigliteenth-Century  Essays  (1882)  ;  Gav's 
Fables  (1882);  Goldsmith's  Vicar  of  Wakefield 
(1883);  Beaumarchais's  Lc  Barbier  de  Seville 
(1884);  Selections  from  Steele  (1885);  Eigh- 
teenth Century  Mgitcttes  ( 1892-94-96)  ;  a  J'ula- 
din  of  Philanthropy  (1899)  ;  Samuel  Richardson 
in  "English  ^len  of  Letters''  Series  (London, 
1902) .  etc.  His  critical  and  biographical  work  is 
excellent. 

DOBSON,  William  (1610-40).  An  English 
painter,  born  in  London,  and  a  pupil  of  Sir 
Robert  Peake.  He  attracted  the  attention  of 
Van  Dyck  and  was  presented  by  him  to  Charles 
I.,  who  called  him  the  'English  Tintoretto.'  He 
succeeded  Van  Dyck  at  the  Court,  and  painted 
the  portraits  of  the  King,  Prince  Rupert,  and 
others  of  the  Court.  During  the  Protectorate. 
Dobson  became  very  poor  and  died  in  want. 
There  are  pictures  by  him  at  many  of  the  Eng- 
lish country  places — Blenheim,  Chatsworth,  Wil- 
ton, Stowe,  and  Windsor.  His  work  resembles 
that  of  Van  Dyck,  whom  he  always  imitated. 

DOCEN,  do'tsrn.  Berniiaru  Joseph  (1782- 
1828).  A  German  philologist,  born  at  Osna- 
briick.  He  studied  at  Gottingen.  where  he  was  a 
jnipil  of  Heyne,  and  at  Jena,  and  from  1804  was 
connected  with  the  State  library  at  ^lunich.  of 
which  he  was,  in  1811,  appointed  custodian.  His 
reputation  is  based  largely  on  the  critical  exami- 
nation of  the  Old  and  INIiddle  High  German 
manuscripts,  which  were  deposited  at  Munich  in 
consequence  of  the  secularization  of  the  cloisters 
in  Bavaria.  He  was  the  first  to  call  atten- 
tion to  the  importance,  in  the  study  of  the  his- 
tory of  the  German  language,  of  the  short  frag- 
ments of  early  prose,  the  first  Latin-German 
dictionaries,  and  the  German  glosses  to  Latin 
rnanuscripts  of  the  period  from  the  eighth  to  the 
twelfth  century. 

DOCENT",  do-tsent'  (Lat.  docrrc.  to  teach). 
A  teacher  in  German  universities,  with  full  offi- 
cial relations.  In  its  more  general  sense,  the 
term  includes  professors  of  all  grades  and  the 
privat-docent  (q.v.).  hi  American  universities 
it  indicates  a  member  of  the  teaching  staflf  of  the 
lowest  grade.  In  Clark  University  (q.v.)  it  is  a 
distinction  bestowed  annually  upon  those  "whose 
work  has  already  marked  a  distinct  advance  be- 
yond the  doctorate  and  who  wish  to  engage  in  re- 
search." The  appointee  is  expected  to  deliver 
some  lectures,  mav  receive  a  salary,  and  may  be 
"formally  invested  with  the  licendi  doccndi  .  .  . 
the  highest  formal  academic  honor.''   In  the  Uni- 
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versity  of  Chicago  (see  Chicago,  Univebsity 
of),  decent  is  a  rank  just  above  that  of  fellow. 
8ee  UxivKP.siTY. 

DOCE'T.a:  (Lat.,  fiuin  Uk.  AoK^rai,  Doketai, 
from  doK€cv,  dokeiii,  to  seem).  The  name  given 
in  the  early  Church  to  heretics  who  held  that  the 
human  nature  of  Jesus  Christ  was  a  semblance 
and  not  a  reality.  The  philosophers  of  poly- 
theism, as  well  as  of  Judaism,  had  explained 
the  appearance  of  divinities  and  of  angels  by 
holding  that  the  assumption  of  bodies  was 
only  momentary, 
or  in  appearance. 
And  when  the 
Gnostit"  Chris- 
tians found  it 
impossible  to  con- 
ceive the  essen- 
tial union  of  the 
divine  nature 
with  a  body  com- 
posed of  matter, 
which  they  held 
to  be  the  seat  of 
all  evil,  they  had 
recourse  to  the 
same  expedient. 
The  difficulty 
was    got   over    in 

one  of  three  ways:  the  body  of  Christ  was  either 
considered  a  real  earthly  body,  but  not  belong- 
ing essentially  to  His  nature,  and  only  assumed 
for  a  time :  or  it  was  declared  to  be  a  mere 
appearance  or  illusion;  or,  finally,  it  was  believed 
to  be  a  heavenly  body,  com2)Osed  of  ethereal  sub- 
stance, though  having  the  appearance  of  being 
material.  x\ll  the  Gnostic  heretics  held  Docetism 
in  one  or  other  of  these  three  forms,  with  the 
exception  of  those  who  were  led  by  the  same 
difficulty  to  deny  the  divine  nature  of  Jesus 
Christ,  and  reduce  him  to  a  mere  human  sage. 
Consult  the  Histories  of  Doctrine,  by  Neander 
(trans,  by  Ryland,  London,  1858),  and  Harnack 
(trans,  by  Buchanan,  Boston,  1895-97).  See 
Gnosticism. 

DOCK   (Ger.  Dock,  of  uncertain  origin).    Any 

space  or  structure  in  or  ujion  which  a  ship  may 
be  berthed  or  held  for  loading,  unloading,  repair- 
ing, or  safe-keeping.  Docks  are  of  two  kinds, 
wet  docks,  with  the  subclass  of  tidal  docks; 
and  dry  docks,  with  the  subclass  of  floating 
docks.  A  wet  dock  is  a  basin  surrounded  by 
quays,  the  entrance  to  which  is  closed  by  a  gate 
and  in  which  the  water-level  is  constantly  at  the 
same  height:  a  tidal  dock  is  a  similar  basin  open 
to  the  harbor  waters,  in  which  the  water-level 
lluctuates  with  the  rise  and  fall  of  tlic  tides.  A 
drj'  dock  is  a  basin  of  special  shajie,  whose  en- 
trance can  be  closed,  and  from  which  the  water 
can  be  pumped,  leaving  the  vessel's  hull  dry  for 
the  purpose  of  making  repairs,  cleaning,  paint- 
ing, etc. ;  a  floating  dock  is  a  box-shaped  struc- 
ture open  at  one  end  which  is  sunk  partly  be- 
neath the  water  to  permit  the  entrance  into  it 
of  a  vessel,  and  is  then  floated  so  as  to  raise  the 
vessel  out  of  the  water  and  leave  the  hull  dry. 
The  sinking  and  floating  is  done  by  filling  cer- 
tain compartments  of  the  structure  with  water 
and  then  by  exhausting  this  water. 

Wet  Docks,  separated  from  the  harbor  waters 
by  gates,  are  employed  when  tlie  range  of  the 
tide  is  considerable,  as  at  Liverpool,  where  the 


diflerence  in  level  is  some  30  feet^  and  in  the 
River  Thames,  where  it  is  about  20  feet.  The 
gates  usually  take  the  form  of  a  canal  lock  (see 
Canals),  and  are  operated  by  hand  if  small 
and  by  power  if  large.  ^lost  English  and  many 
Continental  docks  are  of  this  type.  The  nmnber 
of  European  docks  and  the  great  variations  in 
their  size  and  arrangement  preclude  a  descrip- 
tion of  more  than  a  few  typical  structures.  At 
London,  the  Royal  Albert  and  Victoria  docks  and 
the  Tilbury   Docks  are  two  of  the  most   impor- 
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tant.  The  Royal  Albert  and  Victoria  docks  are 
excavated  across  a  neck  of  land  formed  by  a 
bend  in  the  River  Thames,  and  thus  have  two 
entrances,  one  at  each  end.  Beginning  at  one 
end  there  is  a  dock  350  feet  long  and  80  feet 
wide,  which  opens  into  a  basin  that  is  sepa- 
rated by  a  gate  from  the  Royal  Albert  Dock. 
This  dock  is  6500  feet  long  and  490  feet  wide 
and  has  an  area  of  84  acres.  A  channel  80  feet 
wide  connects  the  Royal  Albert  Dock  with  the 
Royal  Victoria  Dock.  This  dock  is  1050  feet 
wide  and  has  a  series  of  jetties  or  piers  on  one 
side  to  increase  the  amovmt  of  quay  space:  the 
total  area  is  74  acres.  The  Royal  Victoria  Dock 
opens  into  a  tidal  basin  ITj  acres  in  area,  which 
in  turn  opens  into  the  Thames  by  means  of  a 
canal  and  lock.  The  depth  of  water  in  the 
Albert  Dock  is  30  feet,  and  in  the  Victoria  Dock 
28  feet.  The  walls  of  these  docks  are  built 
wholly  of  concrete. 

The  Tilbury  Docks  are  ditTerently  arranged 
from  the  Victoria  and 'Albert  docks,  the  basins 
extending  inland  from  the  bank  of  the  Thames. 
They  comprise  a  tidal  basin,  the  entrance  to 
which  is  100  yards  in  width.  The  entrance  to 
tlie  main  basin  is  through  a  lock  80  feet  in 
width.  The  walls  are  of  concrete  and  the  gates 
of  the  large  lock  are  opened  and  closed  by  hy- 
draulic power.  Four  large  graving  or  dry  docks 
form  a  feature  of  these  works.  These  may  be 
filled  with  water  from  the  tidal  basin  or  from 
the  main  dock  through  culverts.  The  total  area 
of  the  outer  tidal  basin  is  19i/t  acres.  It  con- 
tains 26  feet  of  water  at  low  tide  and  46  feet  at 
high  tide.  The  main  dock  covers  about  23  acres 
and  has  a  depth  of  38  feet.  Three  branch  docks 
contain  QV^,  9^4)  '^nd  11  acres.  These  figures 
are  sufficient  to  illustrate  the  magnitude  of 
work.  The  docks  of  London  also  compris(>  the 
London  Docks  and  the  Saint  Catharine's  Docks, 
having  an  aggregate  area  of  about  50  acres;  the 
Surrey  Commercial  Docks,  having  an  area  of  155 
acres;  the  East  and  West  India  Docks,  with  ;m 
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aggregate  area  of  about  124  acre?;  and  the  acres  of  low  marsh  land  were  converted  into  a 
Milhvall  Docks,  with  an  area  of  about  35  acres,  basin.  Excavation  over  the  whole  40  acres  was 
The  Liverpool  dock  system  is  one  of  the  largest  done  mainly  with  dredging  machines  and  was 
and  best  in  the  world."  Its  construction  was  be-  carried  to  a  depth  of  20  feet  below  low- water 
gun  nearly  a  century  and  a  half  ago,  but  its  mark.  The  outer  inclosure  was  made  with  piers 
principal  develop- 
ment h  a  s  o  c  -  — 
curred  during  the 
last  fifty  years  of 
the  nineteenth 
century.  In  1857 
the  [Murray  Docks 
and  Harbor  Board 
by  an  Act  of  Par- 
liament was  given 
the  control  and  ^ 
management  of  all  i_ 
the  docks  of  Liv-  ^ 
erpool,  including  ^ 
those  of  Birken- 
head on  the  oppo- 
site side  of  the 
river.  In  1898 
this     board     had 

charge  of  G7  wet  docks  and  23  dry  docks,  having  of  crib-work,  consisting  of  timber  filled  with 
a  frontage  of  about  seven  miles.  The  dock  area  stone,  which  were  sunk  into  trenches  30  feet 
is  about  1100  acres;  the  largest  docks  are  the  below  high-water  mark.  The  cribs  were  25  feet 
Canada,  about  IS  acres;  the  Langton,  18%  thick  at  the  base  and  were  placed  150  feet  apart, 
acres;  and  the  Alexandra,  17%  acres.  The  total  that  being  the  width  of  the  pier.  In  the  basin 
cost  of  the  Liverpool  dock  system  was  estimated  are  a  number  of  wooden  piers  where  vessels  are 
in  1898  to  have  been  $200,000,000.  Among  the  loaded.  L'pon  the  crib-work  piers  large  stone 
other  British  ports  which  have  notable  docks  warehotises  are  built.  On  the  inland  side  is  the 
are:  Cardiff,  Penarth,  Barrow,  Kingston,  Leith,  commercial  wharf,  2000  feet  in  length.  The 
Belfast,  and  Tyne.  On  the  Continent  the  docks  Erie  Basin,  near  the  Atlantic  Dock,  contains  two 
at  Havre,  Erance,  are  particularly  notable;  they  gTa\ing  docks.  The  Kingston  and  the  Queen's 
consist  of  two  principal  basins,  "having  an  area  Docks  in  Glasgo\^,  Scotland,  are  good  examples 
of  about  171  acres.  of  tidal  docks.     The  Kingston  Dock  has  an  area 

Kj  of    514    acres,    a 

quav      space      of 

2490   feet,   and  a 

(^>  ^o*^  depth  of  about  24 

feet;  the  Queen's 
Dock  has  an  area 
of  34  acres,  a 
quav  space  of  10,- 
000"  feet,  and  a 
depth  of  from  27 
to  .30  feet. 

A  Dry  Dock  is 


a  masonry  or 
timber  -  lined  ba- 
sin connecting 
with  the  harbor 
waters  and  hav- 
ing approximate- 
ly the  shape  of  a 
ship's    hull,    into 
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Tidal  Docks  are  adapted  to  locations  where 
the  range  of  the  tides  is  small,  as  along  the 
Atlantic  and  Gulf  coasts  of  the  United  States, 
where  this  range  varies  from  9  feet,  on  the 
New  England  coast,  to  about  2  feet  at  Galveston, 
Tex.,  at  the  Mediterranean  ports,  at  Glasgow, 
Scotland,  and  Hamburg.  Germany.  The  almost 
universal  form  of  dock  in  America  is  a  series 
of  rectangular  water-spaces  between  piers  which 
project  out  from  the  bulkhead  line,  although 
tidal  basin  docks  are  found  in  a  few  places.  The 
Atlantic  Docks  and  the  Erie  Basin  in  Brooklyn 
are  examples.  The  Atlantic  Docks  were  com- 
menced in  1841  and  were  several  years  in  con- 
struction. ]yiore  than  200  acres  of  land  were 
secured  by  the  Atlantic  Dock  Company,  and  40 


which  a  vessel  can  be  floated  and  which  can 
then  be  closed  and  emptied  so  as  to  leave  the  bot- 
tom of  the  vessel  drj'  and  available  for  cleaning 
and  repairs.  In  Europe  it  is  the  almost  uni- 
versal practice  to  line  dry  docks  with  masonry. 
In  the  United  States  the  prevailing  practice 
has  been  to  build  timber  dry  docks,  although 
there  has  recently  been  a  reaction  against 
timber  docks.  At  the  present  time  a  timber 
dock  can  be  built  for  abotit  25  per  cent,  less 
money,  but  engineers  are  quite  unanimous  in 
opinion  that  the  greater  cost  of  masonry  docks 
is  compensated  for  by  their  lower  cost  for  re- 
pairs and  their  far  greater  durability,  strength, 
and  safety.  The  following  figures  show  the 
leading  dimensions  of  some  of  the  more  impor- 
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tant  foreign  and  American  dry  docks :  London- 
Ulackwall,  471X65X23  feet;  Tilbury,  840  X 
70X35  feet  (can  be  divided)  ;  Liverpool,  New 
Canada  Graving  Dock,  <Ji5  X  94  feet,  and  505  X 
70  X  22.4  feet,  and  70S  X  00  X  22.10  feet;  Birk- 
enhead. 750X85X20.7  feet;  Belfast,  800  X 
80  X  25.8  feet ;  Glasgow,  880  X  83  X  20.6  feet ; 
Soutliampton,  660X91X32.0  feet;  Plvmouth, 
464  X  80  X  22  feet;  Hull,  550  X  65  X  21.6  feet; 
Leith.  410  X  70  X  21  feet;  Barrow,  500  X  60  X 
22  feet;  Newcastle,  550X80X26.8  feet;  Car- 
diff,  618  X  62  X  27   feet;    Newport,   520  X  65  X 
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32  feet;  Barry,  two  docks,  747  X  60  X  28  feet 
(divided),  and  610  X  05  X  29  feet,  in  construc- 
tion; Antwerp,  459X81X23  feet;  Bordeaux, 
540  X  72  X  27  feet ;  Dunkirk,  622  X  68  X  26 
feet;  C4cnoa,  622X68X26  feet;  Bremerhaven, 
700  X  80  X  31  feet;  Sydney,  640  X  66  X  20  feet, 
and  608  X  84  X  32  feet :  Buenos  Ayres,  587  X 
05  X  26  feet;  Chile,  617  X  87  X  30  'feet;  Ports- 
mouth, N.  H.,  350  X  90  X  25  feet;  Boston,  Mass., 
3671/2  X  60  X  25.8  feet;  New  York,  N.  Y., 
459.8  X  85  X  251/0  feet,  and  3381^  X  66  X  25% 
feet,  and  626%  x  105 14  X  29  feet;  Leaijue  Isl- 
and, Pa..  459.8  X  85  X  251/^  feet;  Norfolk.  Va., 
302%  X  60  X  25  feet,  and  495%  X  85  X  25% 
feet:  Port  Pvoyal,  S.  C,  459X97X26  feet; 
Mare  Island,  "  Cal.,  459  X  8OI/.  X  271/2  feet; 
Puget  Sound.  Wash.,  GI8I/2  X  92.6  X  30  feet. 
Of  the  eleven  American  docks  last  named,  three 
only  are  built  of  masonry. 

In  1898-99  Congress  authorized  the  construc- 
tion of  four  new  docks,  two  of  masonry  and 
two  of  timber,  at  the  Government  Navy  Yards 
at  Boston,  ISfass.,  Portsmouth,  N.  H..  League 
Island,  Philadelphia.  Pa.,  and  Mare  Island,  San 
Francisco,  Cal,  The  following  are  the  dimen- 
sions   adopted    for    these    docks: 


States  Naval  Station  at  Algiers,  La.  The 
Algiers  Dock  has  a  lifting  capacity  of  15,000 
tons  (a  battle-ship  of  this  size  is  shown  in  the 
sectional  drawing)  and  consists  of  five  separate 
pontoons  or  water-tight  boxes.  Three  of  these 
pontoons  compose  the  bottom  of  the  dock,  while 
two  form  the  side  walls.  These  pontoons  are 
divided  by  means  of  interior  partitions  into 
forty  water-tight  compartments,  and  each  of 
these  compartments  has  an  inlet  for  the  admis- 
sion of  sea-water  and  an  outlet  connected  by 
piping     with     steam-pumps     for     expelling     the 

water.  The 
operation  of 
raising  a  ves- 
sel with  the 
dock  is  sub- 
stantially as 
follows :  When 
all  compart- 
ments of  the 
dock  are  emp- 
ty it  floats  at 
a  draught  of 
four  feet.  To 
sink  it,  the 
valves  are 
opened,  ad- 
mitting water 
to  the  various 
compart- 
ments. It  may 
such  a  depth  that  it  will  take 
of    30    feet    draught.      The    vessel 
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be 


sunk    to 
in    a    vessel 

is  floated  in  and  carefully  centred  over  the 
keel-blocks,  and  the  pumps  are  then  set  to  work 
to  remove  tlie  water  from  the  compartments. 
In  pumping  out  the  water  the  chief  care  is  to 
see  that  the  dock   keeps   level.     This   is   accom- 
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Floating  Dry  Docks  have  been  built  in  con- 
siderable numbers  in  both  Europe  and  America, 
the  majoritv  of  them  being  for  vessels  of  from 
2000  to  4000  tons.  One  of  the  largest  and  most 
recent   of    these    docks    is    that   for   the    United 
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plished  by  altering  the  speed  of  pumping  from 
the  different  compartments  to  suit  the  condi- 
tions. *As  the  dock  raises  the  vessel  out  of  the 
water,  shores  are  inserted  between  the  vessel's 
Inill  and  the  side  walls,  and  the  pumping  is 
continued  until  the  floor  of  the  dock  is  raised 
above  the  water-level.  The  keel-blocks  are  high 
enough  to  raise  the  bottom  of  the  vessel  some 
four  feet  above  the  floor  of  the  dock  at  the  point 
next  tlie  keel,  giving  space  enough  to  work 
underneath  the  vessel.  Only  a  few  books  on 
dock  construction  are  now  available.  Colson, 
Notes  oil  Dock  Construction  (London,  1894),  and 
Stevenson.  Desipn  and  Const  ruction  of  Harbors 
(London,  1886),  are  standard  treatises,  but  both 
are  wanting  in  the  discussion  of  recent  work.  A 
recent  book  in  French  is  Cardmoy,  Les  ports 
moderncs   (Paris,  1900).     By  far  the  most  fruit- 
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fill  sources  of  information  are  the  proceedings 
of  the  various  engineering  societies  and  the 
engineering  journals. 

DOCK  (AS.  docce,  probably  connected  witli 
Gael,  dogha,  burdock).  A  name  applied  to 
those  species  of  the  section  Lajjathum,  of  the 
genus  Piumex.  which  are  not  acid  or  only  slightly 
so,  and  of  which  the  flowers  are  perfect  or  polyg- 
amous. The  other  species  are  genei'ally  called 
sorrel  (q.v. ).  The  docks  are  mostly  large,  per- 
ennial, herbaceous  plants,  natives  chiefly  of  tem- 
perate climates,  with  large,  generally  lanceolate 
or  ovate  leaves,  and  panicles  of  small,  greenish 
flowers.  They  multiply  rapidly  "by  seed,  have 
great  tap-roots,  and  are  with  difficulty  eradicated 
from  pastures.  The  best  mode  of  dealing  with 
them  is  generally  found  to  be  repeated  cutting 
away  of  the  leaves  and  shoots,  by  which  the  plants 
are  killed.  Many  of  the  species  prefer  watery 
places.  A  number  are  natives  of  the  British 
Isles,  and  several  of  the  European  species  have 
been  introduced  into  North  America,  where  also 
a  number  of  indigenous  species  are  found,  and 
have  been  troublesome  weeds.  Useless  and  even 
troublesome  as  the  docks  are  generally  esteemed, 
the  large,  astringent  roots  are  yet  capable  of  being 
l>eneficially  employed  in  medicine ;  and  those  of 
the  greater  water-dock  (Rumex  liritanuicd) .  in 
particular,  for  which  the  Druids  entertained  a 
superstitious  veneration,  are  administered  as  an 
antiscorbutic,  astringent,  and  tonic.  Tliose  of 
Rumex  crispus,  the  yellow  dock,  are  tised  in  the 
same  manner.  The  roots  contain  variable  quanti- 
ties of  tannin,  and  the  occurrence  of  this  in  large 
quantities  in  Rumex  hi/moiosrpalus.  Canaigre 
(q.v.)  has  been  made  use  of  in  tanning  fine 
grades  of  leather.  The  young  leaves  of  a  number 
of  species  are  often  used  as  pot-herbs. 

DOCKET  (also,  obsolete  or  rare  forms,  doc- 
(/uct,  doijuct,  dofjget :  probably  a  diminutive  noun 
from  dock,  to  shorten,  from  dock.  Icel.  dokr. 
stimipy  tail).  In  law,  an  official  record  of  judi- 
cial proceedings.  Originally  the  term  was  used 
to  denote  a  brief  summary  of  the  contents  of  a 
document  upon  which  it  was  indorsed,  so  that 
its  tenor  might  be  known  without  complete  pe- 
rusal. It  is  probable  that  these  memoranda  in 
time  came  to  be  transcribed  in  a  book  to 
which  the  name  of  docket  was  then  applied. 
This  was  particularly  the  case  with  records 
of  judgments,  and  in  the  United  States  a 
register  of  money  judgments  is  called  a  docket. 
Under  statutes  giving  judg-ments  the  force  of 
liens  on  the  real  estate  of  the  judgment  debtor, 
it  is  not  the  rendering  or  the  'entry'  of  tlie  judg- 
ment, but  its  docketing,  which  gives  it  that  eff"ect. 

But  the  main  use  of  the  word  docket  in  the 
United  States  is  as  the  name  of  a  list  of  causes 
before  the  court  for  trial,  entered  in  the  order  in 
which  the  case  is  to  be  called,  in  a  book  kept 
by  the  clerk  of  the  court.  Such  a  docket  is  called 
by  the  practice  of  some  courts  the  calendar.  The 
docket,  or  calendar,  is  called  over  at  the  opening 
of  the  court  each  day — or  sometimes  once  a  week 
—and  at  the  request  of  counsel  the  case  may.  in 
the  discretion  of  the  jtidge,  be  removed  to  a  less 
advanced  stage  on  the  docket,  or  put  on  that  for 
the  next  term  of  court.  A  specia^^  use  of  the 
word  in  England  is  for  a  copy  of  a  chancery  de- 
cree left  with  the  proper  clerk  of  the  court  for 
enrollTuent. 


DOCK  WARRANT.  A  written  instrument 
given  by  a  dock-owner  to  the  owner  of  goods 
therein  described,  acknowledging  their  receipt 
and  engaging  to  deliver  them  to  the  owner  or 
to  his  assignee.  It  is  a  species  of  warehouse  re- 
ceipt. It  differs  from  a  bill  of  lading  at  com- 
mon law  in  a  ver\-  important  respect — it  is  not 
a  syml)ol  of  the  goods  for  which  it  is  given,  and 
its  assigmnent  and  delivery,  even  to  a  purchaser 
of  the  goods  for  vahie,  does  not  have  the  legal 
efl'ect  of  a  delivery  of  the  goods  themselves,  while 
the  indorsement  and  delivery  of  a  bill  of  lading 
does.  The  reasons  assigned  for  this  difi"erence 
are  two:  (1)  A  bill  of  lading  is  an  ancient 
mercantile  document  govei-ned  by  the  rules  of 
the  law  merchant,  wliile  a  dock  warrant  is  mod- 
ern and  •controlled  by  common-law  principles. 
(2)  A  bill  of  lading  is  the  representative  of 
goods  which  are  at  sea  or  in  the  possession  of  a 
common  carrier  on  land.  One  Avho  transfers  this 
docimient  does  all  that  it  is  possible  for  him 
to  do  to  give  possession  of  the  goods  to  the  pur- 
chaser. On  the  other  hand,  it  is  always  pos- 
sible for  parties  to  a  sale  and  purchase  of  goods 
in  a  dock-owner's  possession  to  make  an  actual 
transfer  of  that  possession. 

The  foregoing  doctrine  of  the  connnon  law  has 
been  changed  by  the  Factors  Act  in  England, 
which  puts  dock  warrants  on  the  same  footing 
witli  bills  of  lading.  As  a  species  of  warehouse 
receipts  they  are  declared  by  stattite  to  be  ne- 
gotiable in  many  of  our  States. 

Consult:  Blackburn.  Contract  of  Sale  (2d  ed., 
London,  1885);  Benjamin,  Treafise  on  the  Law 
of  Sale  of  Personal  Property  (7th  ed.,  Bennett, 
editor,  Boston,  1899)  :  Stevens,  The  Elements 
of  Mfrcaniile  Law    (3d  ed.,  London,  1900). 

DOCKYARDS,  Royal.  The  beginnings  of 
the  present  royal  dockyards  of  Great  Britain  may 
be  found  in  tlie  establishment  of  the  Portsmouth 
dock  by  order  of  Henry  VII.  in  1495.  Before  that 
time  docks  were  mere  temporary  arrangements 
by  which  a  ship  was  laid  ashore  at  a  suitable 
place.  In  line  with  his  war  and  naval  policy. 
Henri-  VIII.  founded  several  others — Deptford, 
in  1513.  which,  by  the  end  of  the  reign  became 
the  most  important  of  all :  Woolwich,  perhaps  as 
early  as  1512;  and  Erith,  of  which  we  hear  in 
January,  1514.  Before  this  time,  the  kings  had 
possessed  a  variable  number  of  ships,  relying  in 
emergencies  07i  the  Cinque  Ports,  which  had  to 
supply  vessels  in  return  for  their  privileges;  now 
it  was  proposed  to  keep  the  navy  on  a  pennanent 
footing.  During  the  sixteenth  centurj'  the  dock- 
yard at  Deptford  continued  to  be  the  most  im- 
portant, but  under  Charles  I.  and  the  Common- 
wealth Portsmouth  surpassed  it.  Under  James 
I.  there  was  great  corruption  in  the  management 
of  the  dockyards,  which  was  not  remedied  until 
1618.  wlien  a  commission  showed  that  the  total 
expenditures,  £53,000,  might  well  be  reduced  to 
£30.000  (S.  It.  Gardiner,  History  of  England. 
]603-Jf2.  London,  1883,  ii.,  203-06).  They  flour- 
ished under  the  Commonwealth,  but  declined 
under  the  Stuarts.  The  Duke  of  York  (after- 
wards James  II.)  was  an  excellent  naval  min- 
ister. In  his  management  of  the  dockyai'ds  he 
was  greatly  aided  by  the  efficient  Samuel  Pepys, 
Secretary  of  the  Admiralty.  In  1805-08.  as  a 
result  of  a  com.mission  appointed  by  the  House 
of  Commons,  the  yards  were  again  sweepingly 
reformed.  A  iniiform  system  of  management  wae 
established,     which     was     afterwards     somewhat 
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modified.  The  dockyards  are  controlled  by  the 
Admiralty,  the  Comptroller  of  the  Navy  having 
general  supervision.  Each  yard  is  under  a  super- 
intendent who  is  an  officer  of  the  navy. 

The  dockyards  contain  all  the  necessarv'  appli- 
ances for  the  building  and  equipment  of  ships. 
Until  recently  they  constructed  nearly  all  vessels 
of  the  British  Navy,  but  the  use  of  steam  and 
steel  armor-plate  has  greatly  increased  the  num- 
ber of  ship-building  contracts  with  private  firms. 
In  the  naval  estimates  of  1900,  expenditures  of 
£6,956,000  were  made  for  the  royal  dockyards,  of 
which  sum  £2.512.000  were  for  wages.  The  same 
year  £6.329.000  were  expended  with  private  firms. 

Among  the  royal  dockyards,  that  of  Pembroke 
is  best  adapted  for  building  purposes ;  Ports- 
mouth is  most  important  of  all.  and  Chatham 
is  but  little  inferior.  Others  exist  at  Sheerness, 
Devonport,  and  Keyham,  wdiile'  Plymouth,  Gos- 
port,  and  Deptford  are  now  used  for  victualing 
purposes  only.  Tliere  are  also  the  following 
docks  in  Ireland  and  the  colonies:  Haulbowline 
(Cove  of  Cork),  Malta,  Esquimalt  {Vancouver 
Island,  B.  C),  Colombo  (Ceylon),  Bermuda,  Gib- 
raltar, Halifax,  Bombay,  Simon's  Bay  ( near  Cape 
Town),  Kingston  (Jamaica),  Hong  Kong,  Trin- 
comali,  and  Delagoa  Bay*  For  early  history, 
consult  ^1.  Oppenheim,  TJie  Administration  of 
the  Royal  yary,  ] .509-1660  (London,  1896),  an 
excellent  work;  also  W.  L.  Clowes,  The  Royal 
Navy,  a  History  (Boston  and  London,  1897- 
1900).  There  is  a  good  report  on  the  national 
<]ockvards  in  Europe  in  House  Miscellaneous 
Documents.  1st  ser.,  49th  Congress  (1885-86), 
xiii.,  No.  237. 

DOCTOR  (Lat.,  from  docere,  to  teach).  A 
title  formerly  used,  in  accordance  wdth  its  deri- 
vation, to  signify  a  teacher  in  general ;  in  more 
recent  times  it  is  a  title  of  honor  conferred  by 
universities.  The  word  had  long  been  used  as  a 
general  term  for  teacher,  before  it  came  to  desig- 
nate degree  or  rank  in  the  learned  hierarchy,  to 
which  only  the  united  body  could  advance  the 
candidate.  In  this  sense  it  seems  to  have  been 
first  used  at  Bologna  about  the  middle  of  the 
twelfth  century — not  earlier,  as  it  is  never  found 
applied  to  the  learned  Irnerius,  the  regenerator 
of  the  Roman  law  at  that  period,  who  called 
himself  judex,  and  was  called  by  others  magister, 
domimis,  or  caiisidiciis.  The  first  to  bear  it  were 
the  so-called  'four  doctors' — Bulgarus,  Martinus, 
Jacobus,  and  Hugo.  When  it  began  to  be  formal- 
ly bestowed,  it  conferred  the  unrestricted  right 
to  teach,  and  a  voice  in  the  granting  of  degrees 
to  others.  Originally  confined'  to  teachers  of 
eivil  law,  by  the  end  of  the  century  it  was  also 
ap'plicd  to  canonists :  a  decretal  of  Innocent  III. 
proves  the  existence  of  doctores  decreforiim  as 
well  as  of  doctores  legiim.  This  distinction  be- 
tween the  two  branches  of  the  law  has  left  a  trace 
even  to  the  present  day  in  the  degree  granted  by 
some  German  universities  of  J.U.D.,  juris  utri- 
usqtte  doctor,  'doctor  of  both  laws,'  and  in  the 
more  familiar  LL.D.,  where  the  double  L  stands 
for  the  plural  Icgum.  In  the  thirteenth  century 
doctors  of  medicine,  grammar,  logic,  and  phi- 
losophy are  found;  the  jurists,  however,  seem  to 
have  attempted  to  limit  the  use  of  the  title  to 
themselves,  leaving  that  of  magister  to  the  theo- 
logians and  others.  The  University  of  Paris  al- 
most inmiediately  followed  in  the  footste^5s  of 
Bologna,  the  first  l)estowment  of  doctors  having 
taken   place  in  the  year  1145,  in  favor  of  Peter 


Ijombard  and  Gilbert  de  la  Porree,  the  greatest 
theologians  of  the  day.  The  emperors  were  ac- 
customed to  grant  tlie  universities  the  right  of  ap- 
])ointing  doctors  of  law  by  their  authority  and 
in  their  name;  in  the  same  way  the  popes  con- 
ferred the  right  in  regard  to  canon  law.  Tlirough- 
out  the  Middle  Ages,  however,  there  was  a  ten- 
dency to  confuse  the  titles  of  master,  doctor,  and 
professor.  In  the  L^niversity  of  Paris,  and  others 
which  closely  imitated  it,  the  term  'master'  was 
conmionly  used  in  the  faculties  of  medicine,  the- 
ologj%  and  arts :  but  the  title  of  professor  is  fre- 
quently, and  that  of  doctor  occasionally,  employed. 
At  first  the  same  confusion  existed  at  Oxford,  but 
during  the  fifteenth  centurv'  the  custom  gradu- 
ally prevailed  in  the  English  universities  of  lim- 
iting the  use  of  the  title  doctor  to  the  faculties  of 
law.  theology,  and  medicine.  In  Germany  the 
title  was  known  as  early  as  the  thirteenth  cen- 
tury, and  for  a  long  time  very  highly  regarded : 
doctors  were  recognized,  even  by  tlie  Imperial 
law,  as  entitled  to  the  privileges  of  nobility.  But 
when  the  degree  began  to  be  carelessly  conferred 
they  sank  in  the  public  estimation,  until  it  was 
possible  for  a  proclamation  in  Hesse-Cassel,  1762, 
to  put  them  in  the  tenth  class,  with  valets  and 
the  like.  In  France,  also,  while  up  to  the  Revo- 
lution the  highest  consideration  attached  to  the 
title  of  Doctor  of  the  Sorbonne  (q.v.).  that  fa- 
mous theological  faculty  which  was  called  "the 
perpetual  council  of  the  Galilean  Church,"  such 
was  by  no  means  the  case  with  the  degrees  of  the 
other  schools  of  learning.  Fureti&re,  in  his  dic- 
tionary, defines  a  scholar  as  a  man  who  learns, 
and  a  doctor  as  a  man  who  forgets.  In  England 
the  doctor's  degree  was  not  introduced  into  the 
universities  till  the  reign  of  John  or  Henry  III. 
For  a  time  it  was  a  very  rare  and  highly  prized 
lionor,  and  the  ceremony  of  conferring  it  was 
attended  with  scenes  of  feasting  and  reveliy,  of 
which  curious  accounts  will  be  found  in  Antony 
a  Wood,  History  and  Antii/uities  of  the  Univer- 
sity of  Oxford  (London,  1792-96).  In  modern 
times  the  title  of  doctor  has  been  applied  almost 
ever\'where  to  the  three  faculties  of  theology,  law. 
and  medicine.  In  America  and  Germany  it  ex- 
tends to  that  of  philosophy,  and  in  the  latter 
country  the  degree  of  "doctor  of  philosophy  and 
master  of  arts"  is  conferred,  as  if  the  two  were 
equivalent.  Oxford  and  Cambridge,  and  in  mod- 
ern times  some  of  the  German  and  American  uni- 
versities, also  create  doctors  of  nuisic.  The  doc- 
tor's degree  is,  in  general,  conferred  at  the  in- 
stance of  the  dean  of  the  faculty  to  which  it  ap- 
pertains. It  is  granted  on  examination,  or  after 
at  least  the  ancient  form  of  publicly  defending  a 
learned  thesis  in  Latin  has  been  observed ;  or  else 
it  is  an  honorary  degree,  conferred  in  considera- 
tion of  the  general  reputation  of  the  recipient  for 
eminence  in  some  particular  branch  of  learning, 
or  occasionally  on  account  of  some  other  distinc- 
tion. The  musical  degree  in  the  English  universi- 
ties is  given  only  after  approval  of  a  cantata 
composed  by  the  candidate  and  performed  at  his 
expense.  Consult:  Rashdall.  I'nirvrsitics  of  Eu- 
rope in  the  Middle  Ages  (Oxford,  1895)  ;  Denifle, 
Die  TJniversitaten  des  Mittelalfers  his  1)00  (Ber- 
lin, 1885)  ;  and  the  authorities  referred  to  under 
Degree  and  I'niversity.  For  professional  uses 
of  the  degree  of  D.C.L.,  see  Doctors'  Commons. 
DOCTOR,  The.  .^  romance  bv  Robert 
Southey,  first  issued  anonymously  (1834).  It  is 
a   long  exposition   of  learning,   saved  from  being 
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insufferably  tedious  and  pedantic  only  by  the 
genial  nature  of  its  principal  character.  Dr.  Dove, 
to  whom  the  gratitude  of  unnumbered  young 
people  is  due  for  the  story  of  The  Three  Bears. 

DOCTOR  AND  STUDENT.  The  title  of  a 
celebrated  little  book  on  the  common  law,  which 
made  its  appearance  in  the  reign  of  Henry  VIII., 
probablj'  about  1530.  It  is  attributed  to  one 
Christopher  Saint  Germain,  a  barrister  of  the 
Inner  Temple,  about  whom  nothing  definite  is 
known.  The  work  was  originally  composed  in 
Latin,  and  is  cast  in  the  form  of  a  dialogue  be- 
tween a  doctor  of  divinity  and  a  very  learned 
■student'  of  the  common  law,  the  latter  instruct- 
ing the  former  in  a  somewhat  didactic  manner 
in  the  mysteries  of  his  system.  It  contains  some 
suggestive  discussion  of  legal  principles,  common- 
law  doctrine  being  sometimes  effectively  con- 
trasted with  the  corresponding  doctrine  of  the 
civil  law,  usually  to  the  disadvantage  of  the 
latter.  The  book  contrasts  the  doctrine  of  con- 
sideration in  contracts,  which  was  then  begin- 
ning to  take  form  in  the  English  legal  system, 
with  the  Roman  law  doctrine  of  causa,  and 
throws  a  good  deal  of  light  upon  the  former. 
Tlie  work  is  a  mere  fragment,  however,  and 
though  it  has  enjoyed  a  considerable  reputa- 
tion it  never  rose  to  the  rank  of  a  legal  author- 
ity. It  appears  to  have  taken  on  its  present 
English  form  in  the  lifetime  of  the  author, 
being,  perhaps,  translated  by  his  owTi  hand.  It 
has  ]}assed  through  many  editions,  the  best  being 
the  eighteenth,  by  ]\Iuchall,  published  in  Dublin 
in   1792,  and  republished  in  Cincinnati  in   1874. 

DOCTOR-FISH.     See  Surgeon-Fish. 

DOCTOR  JEKYLL.  See  Strange  C.\se  of 
Dr.  Jekyll  and  I\Ir.  Hyde. 

DOCTORS'  COMMONS.  A  name  applied 
both  to  the  association  of  doctors  of  the  civil 
and  canon  law  in  London,  practicing  by  exclu- 
sive privilege  in  the  ecclesiastical  courts,  and  to 
a  building  erected  by  them  about  1567  near  Saint 
Paul's  for  the  accommodation  of  those  courts 
and  the  Court  of  Admiralty.  The  doctors  were 
divided  into  two  classes — advocates  and  proctors 
— corresponding  to  attorneys  and  solicitors,  and 
were  headed  by  a  president,  the  dean  of  arches 
for  the  time  being.  Admission  to  practice  was 
granted  to  a  D.C.L.  of  Cambridge  or  of  Oxford 
by  the  decree  of  the  Archbishop,  after  an  elabo- 
rate ceremony.  The  college  was  dissolved  in 
1857  and  the  property  sold,  the  proctors  being 
given  privileges  of  solicitors  and  receiving  com- 
pensation, and  solicitors  being  allowed  to  act  as 
|)roctors.  The  princijial  ecclesiastical  court  com- 
prised in  the  Doctors'  Commons  was  the  Court 
of  Arches,  the  appellate  court  of  the  Arch- 
bishop of  Canterbury,  presided  over  by  the 
dean  of  arches,  with  original  jurisdiction  in  all 
ecclesiastical  cases  in  the  Province  of  Canter- 
bury, and  also  in  cases  raised  by  letters  of  request. 
(See  Letters.)  Divorces  were  formerly  tried 
here,  but  are  now  tried  by  the  Divorce  Court. 
The  other  courts  have  in  the  main  suffered  the 
same  fate.  They  com.prised  the  Archdeacon's 
Court,  for  ecclesiastical  cases  in  the  archdeacon- 
ry; the  Prerogative  Court,  with  certain  probate 
jurisdiction  (now  transferred  to  the  Probate 
Court)  ;  the  Faculty  Court,  for  the  granting  of 
dispensations ;  and  the  Court  of  Delegates,  in 
cases  of  ecclesiastical   appeals    (now  transferred 


to  the  judicial  committee  of  the  Priw  Council). 
The  buildings  as  well  as  the  organization  of  the 
Doctors'  Commons  have  disappeared,  the  courts 
Iiave  been  amalgamated  with  others,  the  officials 
liave  lost  their  special  privileges,  but  the  old 
names  remain,  and  will  probably  die  out  but 
slowly.  For  the  statutes  concerning  the  changes 
in  the  old  arrangement,  consult:  20  and  21  Vict., 
c.  77;  21  and  22  Vict.,  cc.  95,  108;  23  and  24 
Vict.,  c.  27;  33  and  34  Vict.,  c.  28,  s.  30;  40  and 
41  Vict.,  c.  25,  s.  17.  Consult  also  Stow,  Survey 
of  London  (London,  1598).  See  Arches,  Court 
OF;  Attorney;  B.aerister:  Solicitor. 

DOCTORS  OF  THE  CHURCH.  A  title 
long  cun-ent  for  the  most  eminent  of  the  early 
Christian  teachers,  and  applied  especially  to  the 
four  Greek  fathers — Athanasius,  Basil,  Gregory 
Nazianzen,  and  Chrysostom — and  the  four  Latin 
fathers — Jerome,  Augustine,  Ambrose,  and  Greg- 
ory the  Great.  In  more  recent  times  the  title 
has  been  formally  conferred  by  the  Pope  on  saints 
eminent  for  theological  learning,  some  as  modern 
as  Saint  Alphonsus  Liguori  (died  1787).  In  the 
]\Iiddle  Ages  the  name  of  doctor  was  freely  ap- 
plied to  the  leading  theologians,  with  some  ad- 
ditional expression  characterizing  the  peculiar 
gift  of  the  writer  designated. 

The  following  alphabetical  list  of  such  affixes 
is  taken  from  Wetzer  and  Welte,  Kirchenlexikon, 
2d  ed.  by  Kaulen  (Freiburg,  1882-1900).  The 
date'is  that  of  death,  and  the  contractions  are  as 
follows : 

O.Carni.  =  Carmelite.  O.Prffim.=  PriBiiionstra- 
O. Garth.  =  Carthusian.  teusian. 

O.Cist.     =  Cistercian.  O.S..\.      =  Augnstinian. 

O.M.         =Minorite    or  O.S.B.     =  Benedictine. 

Franciscan.  O.Trin.    =  Trinitarian. 

O.P.  =  Dominican.  .S.J.  t=  Jesuit. 

Doctor    abstractionum,    acutus    et    illuminatissi- 

mus— Francis  of  ^layroni,  1325. 
— acutissimus — Francis  della  Rovere   (Pope  Six- 

tus  IV.),  14S4. 
— acutus — Gabriel  Vasquez,  S.J.,  1604. 
— admirabilis     (mirabilis) — Roger    Bacon,    O.M., 

1294. 
— amffnus — Robert     of     Cownton.     O.M.,     about 

1340. 
— angelicus,     communis,     or     cherubicus — Saint 

Thomas  Aquinas,  O.P.,  1274. 
— authenticus — Gregory     of     Rimini,     O.S.Aug., 

1358. 
— authoratus,  copiosus,  fuudatissimus  et  solidus 

—Richard  of  ]\Iiddleton,  OM..  about  1300. 
— beatus  et  fuudatissimus — Giles  Colonna,  O.S.A., 

1316. 
—bonus— Walter   Brinkelius,   O.M..   about   1310. 
— Christianissimus — John    Charlier    of    Gerson. 

1429. 
— Christianus — Nicholas  of  Cusa,   1464. 
— clarus — Louis  de  ]\[ontcsinos,  1621. 
— clarus    et    subtilis — Dionysius    junior,    O.Cist., 

fourteenth  century. 
— collectivus — Landolfo    Caraeciolo,    O.M.,    1351. 
— columna    doctorvmi — William    of    Champeaux, 

O.S.B.,  1121. 
— contradictionum — John    Wessel,    1489. 
— conspicuus    et    planus — Walter    Burley.    after 

1337. 
— divinus,  ecstaticus — .Tohn  of  Ruysbroeck,  1381. 
— doetoruni — Anselm  of  Laon,  1117. 
— dulcifluus — Antony  Andrea,  O.M.,  about  1329. 
— ecstaticus — Dionysius      of     Rickel,      O.Carth., 

1471. 
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— elegaiis  et  facundus — Peter  Aureoli,  0.]\I.,  1322. 

— eniinens — Saint  John  of  Matha,  O.Trin.,  1213. 

— evangelicus — John  Wyclif,  1384. 

— excellentissinuis — Antony  Corsetti,   1503. 

— eximiuS — John  Tisserius,  O.jNI.,  about  1564,  and 

Francis  Suaroz,  S.J.,  1617. 
— famosissimus — Peter     Alberti,     O.S.B.,     about 

1420. 
— famosus— Bertrand  de  la  Tour,  O.M.,  1334. 
— fundamentalis,    subtilis    et    perspicacissimus — 

John  Faber  of  Bordeaux,  about  1350. 
— fundatus — William   Verus    (de  Waria),   O.M., 

about   1270. 
— illibatus — Alexander    Alaniannicus,    0.^1.,    fif- 
teenth century. 
— ilhiminatus — Raymund    Lulli,    O.M.,    1315. 
— illmninatus    et    sublimis — John    Tauler,    O.P., 

1361. 
— illustratus — Francis  Picenus,  O.^I.,  fourteenth 

century. 
— illustris  or  illustratus — Adam  of  Marisco,  O.^I., 

about   1380. 
— inclytus — \\illiam     Mackelfield,     O.P.,     about 

1300. 
— ingeniossimus — Andrew  of  Neufcliateau,  O.M., 

about  1300. 
— invincibilis— Peter    Thomas,    O.M.,    fourteenth 

century (  ?) . 
— invincibilis  et    singularis — ^^'illiam   of   Occam, 

O.M.,   1349. 
— irrefragabilis,  fons  vitse,  monarcha  theologorum 

—Alexander  of  Hale.*.  O.M..   1245. 
— macfnus.  universalis — Alan  of  Rvssel,  O.Cist., 

1202. 
— marianus — Saint  Anselm  of  Canterbvirv,  1109, 

and  .John  Duns  Scotus.  OM.,  1308.  ' 
—mellifluus— Saint  Bernard,  O.Cist.,  1153. 
— mellifluus  alter— .-Elred,  O.Cist.,  1166. 
— mirabilis — Antony  Perez,  S..1.,  1649. 
— moralis — Gerhard  Endo,  0.i\I.,  1349. 
— notabilis — Peter  of  Ryssel,  O.M. 
— ordinatissimus  or  oinatissimus — -John  of  Bas- 

soli,  O.M.,  about  1347. 
— ornatissimus    et    sufficiens — Peter    of    Aquila, 

0.:\1..  about   1344. 
— pacificus  et  proficuus    (profitabilis) — Nicholas 

Bonet,  0.]\1.,  1360. 
— planus  et  utilis — Xieholas  of  Lyra,  O.M.,  1341 
— pnpclarus — Peter  of  Kaiserslantern,  O.Prsem., 

about  1330. 
— prrpstantissimus — Thomas    Xettcr    of    Walden, 

O.Carm.,  1431. 
— profundus — Thomas  of  Bradwardine.   1349. 
— profundissimus — Paul  of  Venice,  O.S.A.,  1428; 

Gabriel  Biel,  1495:   -John  Alphon.sus  Curiel, 

O.S.B.,  1609. 
— refulgidus — Peter    Philargi     (Pope    Alexander 

v.),  1410. 
— resolutissimus  —  William     Durand     of     Saint 

Pourcain.  O.P.,  1332. 
— resolutus,    princeps    Averroistarum — John    Ba- 
con, O.Carm.,  1346. 
—scholasticus— Peter   Abelard,   1142:   Gilbert  de 

la  Porree,  11.54;  Peter  Lombard,  1164:  Peter 

of  Poitiers,  1205:  and  Hugh  of  Castro  Novo, 

O.M.,  after  1322. 
— seraphicus — Saint    Bonaventura,    0.:M.,    1274; 

sometimes  also  Saint  Francis  of  Assisi,  O.M., 

1226. 
— solemnis — Henry  Goethals  of  Ghent,   1203. 
— spoculativu.s — James  of  Viterbo,  O.S.A.,  1308. 
—sublimis — Francis  of  Bachone,  O.Carm.,   1372, 

and  John  Courtecuisse,  about  1425. 


— subtilis — John  Duns  Scotus,  O.M.,  1308. 

— subtilissimus — Peter    of    Mantua,     fourteenth 

century  (  ?) . 
— succinctus — Francis    of    Ascoli,    O.M.,    about 

1340. 
— summus     doctorum — Peter     of      Belle-Perche, 

1308. 
— universalis — Albert  the  Great,  O.M.,   1280. 
— venerandus — Walfried  de  Fontibus,  O.M.,  after 

1240. 

DOCTOR'S  TALE,  Tin:.  A  story  contained 
in  Chaucer's  Canterbury  Tales,  supposed  to  be 
narrated  by  a  doctor  of  physic,  and  consisting  of 
an  English  version  of  the  Roman  legend  concern- 
ing Appius  and  Virginia,  as  recounted  in  the 
Roman  de  hi  Rose. 

DOCTOR  SYNTAX.     See  Combe,  William. 

DOCTRINAIRE,  dok'tre'nar'  (Fr.,  theorist, 
from  Lat.  doctriiia,  doctrine).  A  term  used  to 
designate  one  who  is  an  advocate  of  principles 
rather  than  of  practical  schemes  in  government 
and  politics.  After  the  first  restoration  of  the 
Bourbons,  in  1815,  the  term  came  to  be  applied 
in  France  to  a  portion  of  the  Parliamentary  Op- 
position wliich  urged  the  adoption  of  a  plan  of 
government  somewhat  similar  to  the  English  sys- 
tem of  a  limited  monarchy  with  Parliamentary 
control.  For  these  views  they  were  ridiculed 
by  Republicans  and  Monarchists  and  called  doc- 
trinaires. Mounier.  Lally-Tollendal,  Clermont- 
Tonnerre,  Talleyrand,  and  the  Abbe  jNlontesquiou 
were  the  true  fathers  of  the  party.  They  had 
their  rallying-point  in  the  salons  of  the  Duke  de 
Broglie,  and  wore  led  in  the  Chamber  by  Royer- 
Collard  and  supported  in  the  press  by  Gui- 
zot,  Villemain,  Barante,  and  the  younger  mem- 
bers of  what  afterwards  became  the  Orleans 
party.  The  development  of  the  Constitution  on  the 
basis  of  the  charte  of  Louis  XVIII.  was  their 
watchword,  but  their  real  inspiration  was  de- 
rived from  England.  When  the  Revolution  of 
1830  occurred,  they  became  the  advisers  and  min- 
isters of  Louis  Philippe,  and  were  more  deeply 
imbued  with  the  principles  of  constitutional 
monarchy  than  any  other  political  party  that  has 
ever  existed  in  France.  The  Revolution  of  1848 
did  away  with  the  doctrinaires  as  a  political  party 
exerting  an  influence  on  the  Government,  and  the 
term  ceased  to  be  used  save  historically  or  in  an 
abstract  sense.  Consult:  Thureau-Dangin,  Le 
parti  liberal  sous  la  Re.'it a u ration  (Paris,  1S76), 
and  the  Memoirs  of  Guizot  (2  vols.,  Paris,  1858- 
68),  Barante  (Paris,  1890),  and  Duke  de  Broglie 
(Paris,  1S86).  Tliore  is  an  English  transla- 
tion of  Guizot's  Mcinoires,  under  the  title  of 
Memoirs  to  Illustrate  the  History  of  My  Own 
Time   (4  vols..  London.   1858). 

DOCTRINE.     See  Dogma. 

DOCTRINE,  Fatiier.s  of  Christian.  A 
clerical  brotherhood  in  the  Roman  Catholic 
Church.  U  was  founded  by  Cesar  de  Bus  (1544- 
1607),  who,  after  a  dissipated  military  career, 
turning  to  piety,  was  ordained  in  1582  and  be- 
came zealous  in  all  good  works.  Devoting  him- 
self especially  to  opposing  the  progress  of  the 
HugTienots  in  France,  in  1592,  he  joined  with 
Romillon,  a  canon  of  Isle,  who  was  a  convert 
from  Calvinism,  Pinelli,  a  canon  of  Avignon,  and 
two  others  to  form  a  congregation  of  secular 
priests  for  the  purpose  of  teaching  Christian 
doctrine  to  the   ignorant.     It  was  confirmed  bv 
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Clement  VIII.  in  1597,  and  the  founder,  resign- 
ing his  canonry,  became  its  first  superior.  He 
left  a  reputation  for  great  sanctity,  and  was 
declared  venerable  by  Pius  VII.  in  1821.  His 
successor,  Father  Vignier,  after  founding  several 
daughter  houses,  sought  to  make  the  brotherhood 
a  regular  congregation  with  solemn  vows.  Pope 
Paul  V.  granted  this  on  condition  that  they  should 
unite  with  some  existing  regular  congiegation.  In 
ICIG.  accordingly,  they  made  a  connection  with 
the  Italian  congregation  of  Somasco,  founded  by 
Saint  Jerome  .Emiliani ;  but  a  few  members,  not 
feeling  bound  to  make  tlie  solemn  vows,  joined 
the  French  Oratorians.  The  connection  was  dis- 
solved by  Innocent  X.  in  1647.  and  Alexander 
VII.  allowed  the  Doctrinaires  (as  they  are  called 
in  France)  to  make  the  simple  voavs,  with  the 
addition  of  that  of  perseverance.  I'nder  the 
new  system  they  spread  into  Italy.  After  great 
difficulties  from  the  French  Revolution,  and  in- 
ternal dissensions  whicli  ended  in  Pius  VTI.  de- 
ciding in  1805  against  any  vows  for  the  future, 
they  made  themselves  useful  in  the  nineteenth 
century,  especially  in  schools  and  diocesan  semi- 
nnries,  and  at  the  present  time  have  about  600 
members. 

DOCZI,  LuDwac  vox,  dr/tse  (1845—).  An 
Hungarian  publicist  and  author,  born  at  Oden- 
burg.  He  was  educated  in  Vienna  and  Budapest, 
was  for  a  time  a  journalist,  in  1867  became  an  of- 
ficial in  the  Austro-Hungarian  Ministry  of  the 
Interior,  and  later  a  councilor  in  that  of  Foreign 
Affairs.  His  publications  include  the  dramas 
Utolso  profcta  (1868)  and  Csok  (I87I),  several 
works  in  prose,  fiction,  and  poems.  He  also 
made  some  translations  into  Himgarian.  in  par- 
ticular of  the  first  part  of  Goethe's  Fnust  (new 
ed.  1878). 

DOD,  Daniel  (1788-1823).  An  American 
mechanician,  born  in  Virginia.  He  was  educated 
at  Rutgers  College,  and  became  one  of  the  most 
successful  engine-builders  in  the  United  States. 
He  cnnstnicted  the  engine  for  the  l^nrainiah.  the 
first  steamer  that  ever  crossed  the  Atlantic.  He 
was  killed  bv  a  boiler  explosioii  at  New  York 
City. 

DODD,  Moses  Woodruff  (1813-99).  An 
American  publisher,  born  at  Bloomfield.  X.  J. 
After  graduation  at  Princeton  in  1837,  he  en- 
tered the  Princeton  Theological  Seminary,  but 
Avas  soon  obliged  by  ill  health  to  relinquish  his 
studies  for  the  ministry,  and  in  1839  formed 
a  partnership  with  John  S.  Taylor,  then  a  lead- 
ing publisher  of  Xew  York.  Mr.  Taylor  having 
withdrawn  in  1840.  he  continued  the  business 
under  the  style  of  M.  W.  Dodd  until  his  retire- 
ment in  1870.  The  publications  of  the  house 
during  this  period  were  chiefly  theological  or 
religious.  Frank  Howard  (1844 — ).  son  of  the 
preceding,  was  born  at  Bloomfield.  X.  J.  In  1870. 
with  Edward  S.  ]\Iead,  he  succeeded  to  the  busi- 
ness of  his  father,  under  the  firm  name  of  Dodd 
&  ^lead.  the  establishment  becoming,  with  the 
admission  of  Bleecker  Van  Wagenen  in  1876. 
Dodd.  ^Tead  &  Company.  Afterwards  he  be- 
came the  active  head  of  the  firm  and  was  instru- 
mental in  establishing  the  Bonlcmnn.  the  Vor 
InternationnJ  Evctirlnprrflin.  7\^m\  other  important 
enterprises.  As  booksellers,  the  firm  has  become 
one  of  the  leading  authorities  upon  and  dealers 
in   rare  books.      It   has   published   the   works   of 


many  of  the  best -known  modern  writers  in  fiction 
and  general  literature  and  art. 

DODD,  William  (1729-77).  An  English 
clergyman  and  man  of  letters.  He  was  bom  at 
Bourne,  in  Lincolnshire;  graduated  at  Clare 
Hall.  Cambridge,  and  was  ordained  in  London, 
where  he  became  a  popular  preacher.  In  1763  he 
was  appointed  tutor  to  Philip  Stanhope,  the  fifth 
Earl  of  Chesterfield.  His  extravagances  led 
him  in  after-life  to  forge  the  signature  of  his 
former  pupil,  the  Earl  of  Chesterfield,  for  which 
he  was  tried,  convicted,  and  executed,  in  spite  of 
the  efforts  of  his  friend.  Dr.  Johnson.  Among 
his  numerous  writings  are:  Beauties  of  Shake- 
speare (1752),  which  supplied  Goethe  with  his 
first  knowledge  of  the  poet;  Reflections  on  Death 
(1763)  :  and  Thoughts  in  Prison  (1777).  Con- 
sult: Fitzgerald.  .1  Famous  Forgery,  Being  the 
Story  of  the  Unfortunate  Dr.  Dodd  (London, 
1865). 

DOD'DER  (AS.  dodder,  probably  connected, 
as  being  a  yellow  plant,  with  AS.  dydrin,  OSax. 
dodro,  OHG.  totoro,  yolk  of  an  egg),  Cuscuta. 
A  genus  of  plants  referred  by  some  botanists  to 
the  natural  order  Convolvulaceae,  and  regarded 
by  others  as  the  type  of  a  small  distinct  order 
Cuscutaceae.  The  plants  are  leafless,  climbing 
parasites,  witli  flowers  in  dense  clusters;  have 
scales  on  the  tube  of  the  corolla  alternate  with 
its  segments,  and  a  spiral  tiiread-like  embrj'o, 
lying  in  a  mass  of  fleshy  albumen.  The  cotyle- 
dons are  so  small  that  the  embryo  has  been  de- 
scribed as  destitute  of  them.  There  are  about 
fiftj'  known  species  of  Cuscuta,  chiefly  found  in 
the  warmer  temperate  parts  of  the  globe,  about 
twenty  occurring  in  the  United  States.  The 
name  dodder  is  often  extended  to  all  of  them. 
One  or  two  species  of  Cuscuta  are  natives  of 
Great  Britain,  parasitic  on  leguminous  plants, 
heath,  thyme,  hops,  nettles,  etc.  A  species  of 
dodder,  Cuscuta  epilinum,  is  very  injurious  to 
crops  of  flax  in  Germany,  and  leguminous  crops 
often  suffer  from  Cuscuta  epithynuim  and  Cus- 
cuta trifolii  in  the  south  of  Europe.  Some  of 
these  species  have  been  introduced  in  clover  and 
alfalfa  seed  from  Europe  and  are  fast  becoming 
serious  pests  of  clover  and  alfalfa  fields,  (^nly 
clean  seed  should  be  sown,  and  where  dodder  ha* 
become  established  the  crop  should  be  cut  and 
burned  before  the  dodder-seeds  mature.  It 
usually  appears  first  in  isolated  patches,  the 
spreading  of  which  may  be  prevented  by  careful 
attention.  The  seeds  are  slightly  smaller  than 
clover-seed  and  may  be  screened  out  if  care  be 
given  the  operation.  The  seed  of  dodder  ger- 
minates in  the  ground,  but  the  stem  soon  seeks 
to  attach  itself  to  plants  by  little  rootlets 
(haustoria)  which  it  sends  out.  and  the  original 
root  dies.  The  appearance  of  dodder  has  been 
described  as  resembling  "fine,  closely  tangled,  wet 
catgut."  For  illustration,  see  Plate  of  Para- 
sitic Plants. 

DODD'RIDGE,  Philip  (1702-51).  An  Eng- 
lish Xonconformist  clergyman  and  writer.  He 
was  born  in  London,  and  was  educated  for  the 
ministry  at  Kidworth,  in  Leicestershire,  where 
he  became  pastor  of  a  dissenting  congregation. 
In  1729  he  received  a  call  to  Northampton,  and 
became  president  of  the  theological  academy 
there.  He  formed  a  society  for  the  distribution 
of  Bibles  among  the  poor  and  submitted  to  his 
denomination    what    ha*    been    called    the    first 
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project  for  foreign  misbions  among  the  Non- 
conformists. His  principal  writings  are:  TJte 
Rise  and  Progress  of  Religion  in  the  8oul  ( 1750), 
•which  has  been  translated  into  many  languages; 
The  Family  Expositor  ( 1739-56)  ;  and  his  Course 
of  Lectures,  delivered  to  the  students  under  his 
charge,  and  published  by  the  Rev.  Samuel  Clarke 
(1763).  ]\lany  of  his  hymns  are  still  used  by 
difl'erent  denominations.  Consult  The  Corre- 
spondence a)id  Diary  of  Philip  Doddridge,  edited 
by  his  great-grandson,  John  Doddridge  Hum- 
phrej-s    (London,  1829-31). 

DODEC'ATHE'ON.      See  Cow.slip. 

DODE  DE  LA  BRUNERIE,  dod  de  la  brun'- 
re'  (1775-1851).  A  French  soldier,  born  at 
Saint-Gcoire  (Isere).  He  served  in  the  engineer 
corps  in  the  Rhenish.  Egj'ptian,  and  Italian  cam- 
paigns, distinguished  himself  at  Rastadt,  and 
in  1805  he  became  a  colonel.  He  directed  the  siege 
operations  at  Saragossa  in  1809,  was  promoted  to 
be  general  of  division  in  1812,  and  maintained  a 
magnificent  defense  of  the  fortress  at  Ologau  in 
1813.  In  1823  he  was  commander  of  engineers 
in  the  Spanish  campaign,  in  1840  was  apjiointed 
president  of  the  committee  on  fortifications,  and 
in  1840-45  completed  tlie  defenses  of  Paris.  He 
received  the  marshal's  baton  in  1847 — the  first 
engineer  since  Vauban,  it  is  said,  to  be  thus 
honored. 

DODERLEIN,  dPMer-lIn.  Litdwig  (1791- 
1863).  An  eminent  German  classical  philologist 
and  teacher  of  the  classics,  born  at  Jena.  He 
studied  under  Tiersch  in  Mimich  (1810-11),  then 
two  years  in  Heidelberg,  and  later  in  Erlangen 
and  Berlin.  In  1815  he  became  professor  of 
philolog\'  in  Bern,  and  in  1819  was  called  to 
Erlangen  as  rector  of  the  gymnasium  and  pro- 
fessor of  philology  in  the  university.  Here  he 
remained  imtil  his  death.  Doderlein  combined 
with  accurate  scholarship  a  rare  enthusiasm  and 
skill  in  teaching  which  had  a  most  important 
influence  on  the  schools  and  teachers  of  Bavaria. 
His  most  imj)ortant  published  works  are:  edi- 
tions of  Sophocles's  CEdipiis  Coloncus  (1825): 
Tacitus  (1841-47)  :  Horace's  Epistles  (1856-58)  ; 
f<atir''s  (1860)  ;  Iliad  (1863-64).  He  also  wrote 
the  following  treatises:  Lateinisehe  Synoni/men 
und  Etinnolof/ien  (1826-38);  Lateinisehe  iVort- 
hildung  (18.38);  Ha)idhuch  der  lafcinischen 
f^ynonymik  (1839);  Eandbuch  der  lateinischen 
Eiymolngie  (1841);  Honierisches  Olossarium 
(18.50-.5S)  ;  Reden  nnd  Aufsiitze  (1860).  Consult: 
Bnrsian.  Geschichtr  der  klassischen  Philologie  in 
Dentsrhland  (Munich,  1883)  :  AUgemeine 
devische  Biographic,  v.    (Leipzig,   1877). 

DODGE  CITY.  A  town  and  the  county-seat 
of  Ford  County,  Kan.,  over  300  miles  west  by 
south  of  Topeka.  on  the  Arkansas  River,  and  on 
the  Atchison.  Topeka  and  Santa  Fi'  and  the 
Chicago,  Rock  Island  and  Pacific  railroads 
(Map:  Kansas,  C  4).  Soulo  College  (Methodist 
Episcopal),  opened  in  1894,  is  located  there. 
Dodge  City  is  mainly  a  railroad  town,  but  is 
the  centre  of  a  stock-raising  district,  and  there 
is  some  farming.  In  the  seventies  it  was  famous 
in  the  West  as  a  lawless  Texas  cattle-shipping 
point.    Population,  in  1890.  1763:  in  1900.  1942. 

DODGE,  Ciiart.es  RiciiARns  (1847—).  An 
American  expert  on  fibres  and  fibre  industries. 
He  was  born  in  Mississippi,  and  w^as  educated 
at  Sheffield  Scientific  School,  Yale.     He  became 


associated  with  the  United  States  Department 
of  Agriculture  in  1867,  and  was  subsequently 
appointed  director  of  the  Agricultural  Museum. 
In  1890  he  began  the  fibre  investigations  of  the 
Department  of  Agriculture.  His  Dictionary  of 
the  Fibres  and  Fibre  Plants  of  the  World 
(1897)    is  a  work  of  considerable  value. 

DODGE,  Daniel  Kilham  ( 1863  —  ) .  An 
American  educator  and  author.  He  was  born  in 
Brooklyn.  N.  Y.,  graduated  at  Columbia  Uni- 
versity in  1884,  and  was  a  fellow  there  from 
1884  to  1889.  In  1889-92  he  was  a  tutor  at 
Columbia,  and  in  1892  was  appointed  professor 
of  English  language  and  literature  in  the  Uni- 
versity of  Illinois.  His  publications  include 
Abraham  Lincoln:  The  Evolution  of  His  Literary 
Style    (1890). 

DODGE,  Gke]\ville  Mellex  (1831 — ).  An 
American  soldier  and  civil  engineer.  He  was 
born  at  Danvers,  JIass.,  and  was  educated  at  a 
military  academy  and  at  Norwich  University, 
Vermont.  He  was  a  member  of  the  Government 
survey  along  the  Platte  for  a  railway  to  the 
Pacific,  one  of  the  first  surveys  to  lie  insti- 
tuted for  that  purpose.  He  fought  through- 
out the  Civil  War,  and  rose  to  the  rank  of 
major-general  of  Tnited  States  volunteers.  In 
1864  he  commanded  the  Sixteenth  Corps  of 
General  Sherman's  army  in  the  campaign  be- 
fore Atlanta  (May  to  September),  and  subse- 
quently succeeded  Rosecrans  as  commander  of 
the  Department  of  ^Missouri.  He  afterwards  be- 
came chief  engineer  of  the  Union  Pacific  and 
Texas  Pacific  railways.  From  1867  to  1869  he 
served  as  a  member  of  Congress  from  Iowa,  and 
in  1898  was  made  president  of  the  commission 
appointed  to  investigate  the  charges  of  misman- 
agement relative  to  the  Spanish-American  War. 

DODGE,  INlARY  Abigail  (c.1830-96).  An 
American  writer,  known  as  'Gail  Hamilton,'  born 
at  Hamilton,  Mass.  She  was  at  first  a  school- 
teacher, was  an  editor  of  Our  Young  Folks.  Bos- 
ton (1865-1867),  and  after  1876  lived  in  Wash- 
ington. Her  writing  is  straightforward,  pungent, 
aggressive,  brilliant,  and  was  from  the  first 
popular,  though  in  the  main  o])hemeral.  The 
more  noteworthy  of  many  volumes  are:  Gala 
Days  (1863)  :  Red  Letter  Days  in  Applet horpe 
(1866);  Woman's  Wrongs  (1868);  The  Battle 
of  the  Books  (1870)  ;  Woman's  Work  and  Worth- 
lessness  (1871)  ;  Sermons  to  the  Clergy  (1875)  ; 
Our  Common  School  System  (1880);  The  Irre- 
pressible Book  (1885).  During  the  winter  of 
1890-91  :\Iiss  Dodge  conducted  a  Bible  class  for 
adults  in  Washington  and'  published  her  talks  as 
A  Washington  Bible  Class  (1891).  She  wrote 
almost  entirely  under  the  pen-name  Gail  Hamil- 
ton, the  former  word  being  the  last  syllable  of 
Abigail.  Iht^  latter  her  birthplace. 

DODGE,  :\Iary  Elizabeth  Mapes  (1838 — ). 
An  American  editor,  poet,  and  juvenile  writer, 
a  daughter  of  Prof.  James  .7.  ]Mapes.  She  was 
born  and  educated  in  New  York,  and  became  the 
wife  of  William  Dodge,  a  lawyer  of  that  city. 
l>ut  was  soon  left  a  widow.  She  began  literary 
work  on  the  staff  of  Hearth  and  Home,  and  in 
1873  became  editor  of  Saint  \icholas.  the  juve- 
nile magazine,  which  imder  her  direction  came 
to  occupv  a  field  practically  undisputed  in  the 
United  States.  A  frequent  contributor  to  other 
periodicals,   she   also   wrote   several    volumes   of 
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juvenile  verse  and  prose,  of  which  the  more 
noteworthy  are  Uans  Brinker ;  or,  the  Silver 
Skates  (I860;  a  new  illustrated  ed.,  1901;  trans- 
lated into  tive  European  languages  and  crowned 
by  the  J^'rench  Academy),  already  recognized  as 
classic  in  its  department  of  fiction;  Tlieophilus 
and  Others  (1876)  ;  Donald  and  Dorothy  (1883)  ; 
and  The  Land  of  Pluck  (1894).  She  also  pub- 
lished two  collections  of  poems.  Along  the  Way 
(1886),  and  When  Life  is  Young   (1894). 

DODGE,  Theodore  Aykault  (1842—).  An 
American  soldier  and  military  historian.  He 
was  born  in  Pittsfield,  Mass.,  and  was  educated 
abroad,  studying  military  science  in  Berlin  under 
General  Von  Frohreich  of  the  Prussian  Army 
and  graduating  at  the  University  of  London  in 
1861.  He  then  returned  to  the  United  States, 
enlisted  as  a  private  in  the  Federal  Army,  lost 
a  leg  at  Gettysburg,  and  rose  to  the  rank  of 
major  in  the  Veteran  Reserve  Corps  in  1864.  He 
was  brevetted  colonel  of  volunteers  in  December, 
1865,  was  appointed  captain  in  the  regular  ser- 
vice in  July,  1866,  was  brevetted  lieutenant- 
colonel  in  the  regular  army  in  1867,  and  served 
as  chief  of  the  Bureau  of  Enrollment  in  the  War 
Department  until  1870,  when  he  was  retired.  He 
is  best  known  as  a  military  historian  and  critic, 
and  his  Bird's  Eye  Vieio  of  Our  Civil  War  ( 1882 ; 
later  ed.  1897)  is  perhaps  the  best  brief  popular 
account  of  the  various  campaigns  of  1 8(51 -65. 
His  Campaign  of  Chancellorsville  (1881)  has  also 
been  highly  commended.  Besides  many  articles 
for  the  magazines,  he  has  also  published:  Patro- 
vlus  and  Penelope:  A  Chat  in  the  Saddle  ( 1883)  ; 
Great  Captains  (1886)  :  Riders  of  Many  Lands 
(1893);  Alexander  (1888);  Hannibal  (1889); 
Cwsar  (1892);  and  Gustavus  Adolphus  (1896), 
the  last  four  works  forming  part  of  a  projected 
history  of  the  art  of  war,  to  be  completed  in  six 
volumes. 

DODGE,  William  Earle  (1804-83).  An 
American  merchant  and  philanthropist.  He  was 
born  in  Hartford,  Conn.;  was  educated  in  the 
public  schools,  and  worked  for  a  short  time  in 
his  father's  cotton-mill  near  Norwich.  Removing 
to  New  York  with  his  father,  he  entered  a  whole- 
sale dry-goods  store,  and  finally,  after  eight 
years,  went  into  business  by  himself.  In  1833  he 
became  a  member  of  the  firm  of  Phelps,  Dodge 
&  Co.  He  became  interested  in  railroad  and  in- 
surance corporations,  and  invested  largely  in 
mines  and  wood-lands.  He  was  interested  in 
temperance  and  religious  work  and  was  one  of 
the  most  generous  supporters  of  the  Young  Jlen's 
Cliristian  Association  and  the  Freedman's  Bu- 
reau. He  was  a  member  of  the  peace  convention 
of  1861,  and  was  a  Republican  member  of  Con- 
gress in  1866.  President  Grant  appointed  him 
a  member  of  the  Indian  Commission.  At  his 
death  he  left  large  bequests  to  religious  and 
charitable  institutions.  Consult  Martin,  Wil- 
liam E.  Dodge,  the  Christian  Merchant  (New 
York,  ISnO). ■ 

DODGE'VILLE.  A  city  and  the  county-seat 
of  Iowa  County,  Wis.,  47  miles  west  by  south  of 
Madison,  on  the  Illinois  Central  and  the  Chi- 
cago and  Northwestern  railroads  (^lap:  Wis- 
consin, C  6).  Deposits  of  lead  and  zinc  occur  in 
the  vicinity,  and  the  city  has  considerable  trade 
in  live  stock,  agricultural  and  dairy  prod- 
ucts, and  manufactures  of  wagons,  plows,  canned 
goods,    flour,    etc.      In   the    district   are    several 


creameries  conducted  on  the  cooperative  plan. 
Dodgeville  was  the  early  home  of  the  Territorial 
Governor  Dodge,  from  whom  it  is  named.  Popu- 
lation, in  1890,  1722;  in  1900,  1865. 

DODGSON,  doj'son,  Charles  Lutwidge  ( 1832- 
98).  An  English  author,  best  known  by  his 
pseudonym,  Lewis  Cakeoll.  He  was  born  in  the 
village  of  Daresbury,  near  Warrington  (Chester), 
England.  Educated  at  Oxford,  he  took  deacon's 
orders  in  1861,  and  from  1855  to  1881  he  was 
mathematical  lecturer  at  Christ  Church.  He  was 
an  acute  mathematician,  with  a  penchant  for  the 
intricate  and  ingenious,  and  made  to  mathemati- 
cal literature  a  contribution  of  high  rank  in  his 
Euclid  and  His  Modern  Rivals  (1879),  eccentri- 
cally east  in  dramatic  mold  and  interspersed 
with  jokes.  His  further  publications  in  this  de- 
partment include  a  Syllabus  of  Plane  Algebraical 
Geometry  (1860)  and  A)i  Elementary  Treatise  on 
Determinants  (1867).  But  he  is  best  known  as. 
the  originator  of  a  unique  literary  genre  in  his 
Alice's  Adventures  in  Wonderland  (1865),  with 
its  continuation  in  Through  the  Looking-Glass 
and  What  Alice  Found  There  (1871),  both 
admirably  illustrated  by  Sir  John  Tenniel.  These 
books  display  a  delightful  combination  of  mad 
absurdity  and  subtle  fancy.  Their  grotesque  sit- 
uations compose  a  peculiar  literary  tradition. 
The  Hunting  of  the  Snark  (1876),  an  episode 
none  the  less  enjoyable  because  its  meaning  re- 
mains unsolved,  was  nearly  as  successful.  Sylvie 
and  Bruno  (1889)  and  Sylvie  and  Bruno  Con- 
cluded (1893)  were  inferior  to  the  previous 
works.  A  dramatization  of  the  Alice  volumes  by 
Saville  Clarke  was  presented  in  London  in  188(5. 
For  a  good  account  of  Dodgson's  interesting  per- 
sonality, consult  the  Life  and  Letters,  edited  bv 
Collingwood  (London,  1898). 

DOD'INGTON,  George  Bibb,  Baron  Mel- 
combe  (1691-1762),  An  English  politician.  He 
was  the  son  of  Jeremiah  Bubb.  but  took  the  name 
of  Dodington  in  1720,  on  inheriting  a  large  estate 
from  an  uncle  of  that  name.  He  was  educated, 
it  is  said,  at  Oxford,  was  elected  member  of  Par- 
liament for  Winchelsea  in  1715,  and  in  the  same 
year  was  appointed  envoy  extraordinary  to 
Spain,  remaining  at  ]\Iadrid  until  1717.  He 
became  very  wealthy,  and  controlled  five  or  six 
votes  in  Parliament,  which  made  his  friendship 
much  sought  after  by  the  politicians  of  the  day. 
Dodington  had  an  inordinate  desire  to  become 
himself  a  power  in  politics  and  to  be  elevated 
to  the  peerage,  and  bartered  away  his  votes  first 
to  one  party  and  then  to  another,  according  to 
the  size  of  the  promises  made  him,  and  the  pos- 
sibility of  their  being  fulfilled.  He  entered  poli- 
ties as  a  follower  of  ^Valpole,  deserted  to  the 
Prince  of  Wales,  and  was  later  allied  in  turn  to. 
Arg^dl.  Henry  Pelham,  Newcastle,  and  Bute.  His 
variability  in  politics  and  the  venality  of  his 
half-dozen  votes  made  him  the  frequent  butt 
of  political  satire  and  caricature.  He  was  a 
Lord  of  the  Treasury  from  1724  to  1740.  became 
Treasurer  of  the  Navy  imder  Henry  Pelham  in 
1744,  and  in  1755  held  the  same  position  under 
the  Newcastle-Fox  coalition.  For  his  support  of 
Lord  Bute  in  1761,  he  Avas  rewarded  by  being 
created  Baron  ^lelcombe  of  Melcombe  Regis,  Dor- 
setshire. Dodington  was  one  of  the  last  of  the 
'patrons.'  and  gathered  about  him  some  of  the 
best-known  literary  men  of  the  time,  including 
Y^'oimg.    Thompson,    and    Fielding.      His    Diary, 
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published  in  1784,  gives  an  interesting  picture  of 
tlie  political  and  social  life  of  the  times. 

DODO  ( Neo-Lat.  didus,  Port,  doudo,  simple- 
ton, possibly  connected  with  Devonshire,  Engl. 
dold,  dolt.  lit.  dulled,  from  dull),  or  Dronte 
(Dutch,  of  unknown  origin,  bloated) .  An  extinct 
bird  (Didus  inept  us)  of  Mauritius,  allied  to  the 
pigeons,  and  representing  a  family  Didid*.  which 
was   confined   to   the   IMauritius,   Rodriguez,   and 


DODO. 

(After  an  old  print  in  tlie  British  Museum.) 

Bourbon  group  of  islands,  and  became  extinct  to- 
ward the  end  of  the  seventeenth  century.  It  is 
described  by  several  voyagers  of  the  sixteenth 
and  seventeenth  centuries,  who  also  spoke  of  it  as 
'walghvogel'  and  'dronte,'  and  seems  even  to  have 
been  brought  alive  to  Europe.  The  descriptions 
of  those  who  saw  it  are  confirmed  by  several  more 
or  less  rude  drawings  preserved  in  various  Euro- 
pean libraries  and  museums,  especially  in  Hol- 
land. These  represent  a  bird  larger  than  a  swan ; 
of  a  very  heavy  and  clumsy  form  and  a  corre- 
sponding gait,  with  short,  thick,  scale-covered 
legs;  three  rather  short  toes  before  and  one  be- 
hind ;  large  head;  ver\"  large  bill,  the  upper  man- 
dible longer  than  the  under,  and  much  hooked  at 
the  point;  the  wings  so  short  as  to  be  of  no  use 
for  fiight,  and  furnished  only  with  a  few  black 
feathers ;  the  general  plumage  a  kind  of  gray- 
ish down;  the  tail  merely  a  tuft  or  bunch  of 
curiously  curled  feathers.  The  dodo  was  so 
abundant  when  some  of  the  first  voyagers  visited 
Mauritius  that  they  became  satiated  with  its 
flesh,  which  they  describe,  particularly  the  breast, 
as  good.  The  birds  were  easily  killed,  being 
wholly  unable  to  fly,  and  running  slowly.  Their 
speedy  extinction  after  the  islands  began  to  be 
visited  and  settled  is  thus  easily  accounted  for; 
yet  it  seems  to  have  been  due  to  the  increase  of 
pigs,  running  loose  upon  the  island,  rather  than 
directly  to  man.  Tlie  dodo  seems  to  have  been 
adapted  for  living  in  tropical  woods,  where'  the 
luxuriant  vegetation  afforded  it  a  ready  supply 
of  food,  and  its  powerful  hooked  beak  was  adapt- 
ed to  tearing  vegetable  and  not  animal  sub- 
stances. One  traveler  asserts  that  these  birds  ut- 
tered a  cry  like  a  gosling,  and  laid  a  single  large 
white  egg  on  a  mass  of  grass  in  the  woods.  Con- 
sult:    Newton,    Dictionary    of    Birds     (London, 


1896)  ;  A)inual  Report  United  States  Xational 
Museum  (Washington,  1889)  ;  Von  Frauenfeld, 
Vew  Aufgefundene  Abbilduny  des  Dronte  (Vien- 
na, 1868)  ;  Strickland,  The  Dodo  and  Its  Kindred 
(London,  1848).  Compare  Solitaire.  See  Ex- 
tinct Animals. 

DODO'NA  (Lat.,  from  Gk.  Aoodwv//.  DOdOne) . 
An  ancient  city  of  Epirus.  It  was  situated  in  a 
fertile  valley  about  11  miles  southwest  of  the 
site  of  the  modern  Janina,  on  a  hill  project- 
ing from  Mount  Tomarus,  and  surrounded  by 
rugged  mountains.  It  was  the  seat  of  a  very 
ancient  oracle  and  cult  of  Zeus  (surnamed 
the  Pelasgian),  Dione,  and  Aphrodite.  In  Homer 
the  prophets  are  called  Selloi  or  more  prob- 
ably Helloi,  but  later  we  hear  of  three  priest- 
esses, the  Peleiades,  or  'doves.'  A  local  legend  is 
said  to  attribute  the  origin  of  the  oracle  to  a 
black  dove,  which  spoke  with  human  voice  from 
one  of  the  neighboring  oaks.  The  divine  will  was 
manifested  by  the  rustling  of  the  leaves  in  an 
oak-grove,  by  the  ringing  echoes  from  a  bronze 
tripod,  struck  by  the  metal-tipped  lashes  of  a 
whip  rustling  in  the  wind,  and  by  the  gushing  or 
rippling  of  a  fountain.  It  seems,  indeed,  that 
new  methods  of  prophecy  were  introduced  to 
compete  with  the  rival  oracle  at  Delphi.  In  the 
fifth  century  B.C.  it  enjoj^ed  great  credit,  and  was 
consulted  by  Spartans  and  Athenians,  but  later 
it  waned  in  importance  and  was  sacked  by  yEto- 
lians  (B.C.  219)  and  Romans.  In  a.d.  516  a 
bishop  of  Dodona  is  mentioned,  but  after  that  the 
place  disappears  from  history,  and  the  very  site 
was  uncertain  luitil  the  excavations  of  Carapanos 
in  1878.  These  bi-ought  to  light  a  fortified  acropo- 
lis, a  theatre,  and  the  sacred  precinct,  containing 
temples  of  Zeus  and  Aphrodite,  and  other  build- 
ings connected  with  the  oracle.  Many  small 
votive  figures  were  discovered,  and  a  number  of 
leaden  tablets,  containing  questions  addressed  to 
the  oracle,  or,  very  rarely,  an  answer.  Consult : 
Carapanos,  Dodone  et  ses  rxiines  (Paris,  1878)  ; 
Diehl,  Excursions  in  Greece  (London,  1893)  ; 
Gardner,  Veil?  Chapters  in  Greek  History  (Lon- 
don, 1892)  ;  Wachnig,  De  oraculo  Dodonceo 
(Breslau,  1885). 

DODS,  Marcus  (1834 — ).  A  divine  of  the 
Scotch  United  Free  Church.  He  was  born  at  Bel- 
ford,  Xorthumberland.  April  11,  1834;  took  his 
master's  degree  at  Edinburgh  in  1854  and  studied 
divinitv  at  New  College,  1854-58.  He  was  pastor 
of  Ren'field  Free  Church,  Glasgow,  1864-89,  and 
since  1889  has  been  professor  of  New  Testament 
theology^  in  New  College,  Edinburgh.  He  is  an 
admired  preacher  and  author.  Besides  commen- 
taries on  Genesis  (1882).  Haggai,  Zachariah,  and 
Malachi  (1879),  I.  Corinthians  andThessalonians 
(1882),  the  notes  on  the  Gospel  of  John  in  the 
Expositor's  Greek  Testament  (1897),  and  the  ex- 
positions of  Genesis.  John,  and  I.  Corinthians  in 
the  Expositor's  Bible,  he  has  published  exposi- 
tions of  the  Lord's  Prayer  (The  Prayer  that 
Teaches  to  Pray,  1863)  ;  of  the  Epistles  to  the 
Seven  Churches  (18651  :  The  Parables  of  Our 
Lord  (2  series,  1883-85)  ;  Israel's  Iron  Age 
(1874);  Mohammed,  Buddha,  and  Christ 
(1877);  Introduction  to  the  yeic  Testament 
(1888):  Erasmus  and  Other  Essays  (1891): 
Why  Be  Religious?  (1897). 

DODS,  JVIeg.  The  despotic  landlady  of  the 
Mowbray  Arms,  a  well-drawn  low-comedy  charac- 
ter, in  Scott's  Saint  Ronan's  Well. 
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DODS'LEY,  IJOBERT  (1703-04).  An  Enj-lisli 
author  and  publisher.  He  was  born  near  ^fans- 
field,  in  Nottingham.  His  father,  who  was  a 
schoolmaster,  apprenticed  him  to  a  stocking- 
weaver;  but  finding  this  employment  disagree- 
l)le,  Dodsley  ran  away,  and  was  afterwards  en 
gaged  as  footman.  While  thus  employed  he  began 
to  write  verses  on  the  behavior  of  servants,  pub- 
lishing, in  1732,  a  volume  entitled  TJw  Muse  in 
Livery,  ur  the  Footman's  Miscellany.  His  next 
jiroduction — 77ic  Toy  Slioi).  a  dramatic  piece — 
was  performed  in  1735  at  Coveiit  Garden  llieatre 
with  great  success.  With  the  profits  from  his 
books  and  play,  and  with  the  aid  of  Pope,  Dods- 
ley began  business  as  a  bookseller,  in  which  trade 
he  was  very  successful.  In  1737  his  King  and 
the  Miller  of  Mansfield  was  brought  out  at  Drury 
]^ane,  and  met  with  an  enthusiastic  reception. 
This  was  followed  by  Sir  John  Cockle  at  Court. 
The  Bli)id  Hcygar  of  Beflnial  (Irecn.  and  Rex  el 
I'ontifcx,  which  wei'e  republished  in  a  collected 
edition  of  his  dramatic  works  with  the  title  of 
Trifles  (1748).  His  dramatic  career  closed  with 
a  tragedy  called  Cleone  (1758),  acted  at  Covent 
Garden  with  extraordinary  success.  Meantime, 
he  was  conducting  his  business  with  great  ability 
and  spirit.  In  1738  he  bought  Johnson's  London 
for  ten  guineas.  He  became  the  publisher  of 
other  famous  authoi-s — Pope,  Young,  Walpole, 
and  Goldsmith.  Though  he  carried  through  many 
other  literary  schemes,  he  is  chiefly  remembered 
now  on  account  of  his  Select  Collection  of  Old 
Plays  (12  vols.,  1744),  of  which  there  have  been 
four  editions,  the  last  being  edited  by  Hazlitt 
(15  vols.,  1874-7C).  Another  valuable  publica- 
tion was  Collection  of  Poetns  by  Several  Tlands 
(4  vols.,  1784-41)).  Consult:  Knight.  Shadoirs  of 
the  Old  liooh-.'^ellers  (London.  1865). 

DOD'SON.  In  George  Eliot "s  .17(7/  on  the 
Floss,  the  name  of  three  ])rim  but  admirable  old 
aunts,  who  judge  everything  by  the  standard  of 
their  anuising  family  j^eculiarities. 

DODSON",  James  (  ?-1757).  An  English  math- 
ematician, the  great-grandfather  of  A.  De  Mor- 
gan. The  date  of  his  birth  is  unknown,  nor 
is  anything  known  of  his  early  life.  It  is,  how- 
ever, certain  that  he  was  over  forty-seven  years 
of  ag¥  at  the  time  of  his  death.  He  was  a  fellow 
of  the  Royal  Society  (1755)  and  master  of  the 
Royal  Mathematical  School.  Christ's  Hospital 
(1755).  Dodson  is  known  chiefly  for  his  Anti- 
Tjogarithinic  Canon  (1742).  the  manuscript  of 
whicli  was  jirobably  due  to  Warner  and  Pell 
(about  1630-40).  and  for  The  Mathematical  Mis- 
cellany. The  latter  was  published  in  three  vol- 
umes (1747-55).  and  was  devoted  to  the  consid- 
eration of  jiroblems.  Besides  these  works,  he 
imblished  the  Calculator  (1747),  a  collection  of 
small  tables;  the  Accountant  (1750),  a  work  on 
bookkeeping:  a  new  edition  of  Wingate's  Arith- 
metic (1751)  :  and  he  joined  with  ]\Iountaine  in 
a  geographical  work  published  (1758)  after  his 
death.  He  also  interested  himself  in  life  insur- 
ance and  anniiities. 

DODSON,  John  E.  (1857—).  A  comedian, 
Ijorn  in  England,  who  came  to  the  United  States 
with  the  Kendals  in  1889  and  is  especially  known 
in  'character'  parts.  He  made  his  debut  in  1877 
at  ilanchester  with  J.  L.  Toole  in  The  Spelling 
Bee.  Later  he  played  for  several  seasons  at  Dub- 
lin and  in  difTerent  Scottish  and  English  cities, 
supporting,   among  other   "stars."   Charles   Math- 


ews, Barry  Sullivan,  Joseph  Jefi'erson,  and  J. 
K.  Emmett.  One  of  his  creations  was  Carra- 
way  Bones  in  Turned  Up.  After  he  joined  the 
Kendals'  company  he  appeared  in  A  Scrap  of 
Paper,  The  Ironmaster,  The  Squire,  The  Second 
Mrs.  Tanqueray,  Still  ^yaters  Run  Deep,  and 
other  plays.  In  1894  he  became  a  member  of 
Charles  Frohman's  company,  playing  in  The 
Masqueraders,  John-a-Drcums,  etc.  In  1898  he 
made  a  hit  as  old  John  Weathersby  in  Gillette's 
farce,  Because  She  Loved  Him  So. 

DODSON  AND  FOGG.  A  rascally  firm  of 
legal  advisers  in  Dickens's  Pickidck  Papers. 
They  inveigle  Mrs.  Bardell  into  the  famous 
breach-of-promise  suit,  "Bardell  vs.  Pickwick,' 
and  when  about  to  lose  their  fees  by  the  defend- 
ant's firmness,  land  their  client  in  jail,  whence 
she  is  released  by  the  sympathetic  Mr.  Pickwick, 
who  pays  the  costs. 

DOD'WELL,  Edward  (1767-1832).  An  Eng- 
lish archieologist.  He  graduated  at  Trinity  Col 
lege,  Cambridge,  in  1800,  and  devoted  his  life  to 
archaeological  research  in  Greece  and  Rome.  He 
discovered  many  valuable  antiquities  in  Attica 
and  in  the  vicinity  of  Corinth,  and  procured  the 
well-known  Dodwell  Vase,  now  in  the  Munich 
Glyptothek.  Among  his  publications  are:  A 
ClO'Ssical  and  Topographical  Tour  Through 
Greece  (1819)  :  Vieu-s  in  Greece  from  Drawings 
by  Edward  Dodwell  (1821)  :  and  Views  and  De- 
scriptions of  Cyclopean  and  Pelasgic  Reynains  in 
Italy  and  Greece   (1834). 

DODWELL,  Henry  (1641-1711).  An  Eng- 
lish liistorian  and  theologian.  He  was  born  in 
Dublin,  where  he  studied  at  Trinity  College,  in 
which  for  some  years  he  held  a  fellowship.  In 
1088  he  was  elected  Camden  professor  of  histoi'v 
at  Oxford,  but  in  1691  he  was  deprived  of  his 
professorship  for  refusing  to  take  the  oath  of  al- 
legiance to  William  and  !Mary.  and  afterwards 
devoted  himself  to  literary  pursuits.  As  a  theo- 
logian, he  attracted  nuich  attention  by  his  advo- 
cacy of  various  eccentric  theories  and  was  in- 
volved in  several  animated  controversies.  His 
learning  as  a  chronologist  was  praised  by  Gibbon, 
who.  however,  berates  him  for  his  method  and 
style.  Among  his  publications  are:  Book  of 
Schism  ;  Annates  Thucydidcani  (1696)  ;  Annales 
Yelleiani.  Quintiliani  (1698)  :  An  Account  of  the 
Lesser  Geographers  (1698-1712):  De  Cyclis 
(1702)  :  a  treatise  Against  Occasio)i<il  Commu- 
nion (1705):  and  I'ar(enesis  to  Foreig)iers  Con- 
cerning the  Late  English   Schism    (1704). 

DOE,  JoHX.  The  assumed  name  of  the  fic- 
titious plaintiff"  in  the  common-law  action  of 
ejectment  (q.v. ).  hence,  in  any  other  action  in 
which  the  name  of  the  real  plaintift'  is  withheld. 
Where  a  fictitious  name  is  desired  for  a  defendant 
Richard  Roe  is  commonly  employed.  These  names 
are  of  great  antiquity  and  nothing  is  known  of 
their  origin.  It  is  probable,  however,  that  John 
Doe  was  the  real  name  of  a  clerk  or  other  minor 
official  of  the  Court  of  King's  Bench  in  which  the 
action  of  ejectment  originated,  and  who  lent 
him.self  regularly  to  the  fiction  upon  which  the 
action  was  based.  In  some  of  the  American 
States  other  names  were  substituted  for  John 
Doe,  as  'Jackson'  in  New  York  and  'Den'  in  New 
Jersey.  But  John  Doe  continues  to  be  a  popular 
and  convenient  anonpu  for  the  concealment  of 
personal  identity. 
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DOEBIRD,  or  Doughbird.  The  Eskimo  cur- 
lew.    See  Curlew. 

DO'EG.  Au  Edomitish  servant  of  Saul,  prob- 
al>ly  keeper  of  his  asses  (1.  Sam.  xxi.  7  ;  xxii.  9) . 
He'  had  lingered  in  the  sacred  precincts  of  Nob 
and  noticed  David's  intercourse  with  the  priest 
Ahimelech.  When  he  informed  Saul  of  this,  the 
King  ordered  his  warriors  to  put  Ahimelech  and 
the  other  priests  of  Xob  to  death.  Upon  their 
refusal  to  do  su,  Doeg  performed  the  deed  (I. 
Sam.  xxii.  9-18).  Doeg  is  also  mentioned  in  a 
late  superscription  to  Psalm  lii..  but  the  psalm 
itself  was  probably  not  written  before  the  begin- 
ning of  the  second  century  r.x. 

DOEG.  A  character  in  Diyden's  Absalom 
and  Achitophel,  a  caricature  on  the  youthful 
playwright  Elkanah  Settle,  who  had  gained  the 
laureate's  ill  will. 

DOES,  doos,  J.vKOii  VAX  der  (the  elder)  ( 1623- 
73).  A  Dutch  painter,  born  in  Amsterdam.  He 
studied  with  Nicolas  Moyaert  and  then  went  to 
France  and  Italy,  where  he  lived  for  some  time. 
His  pictures  are  of  landscapes  with  sheep  and 
goats,  the  backgrounds  often  scenes  near  Rome. 
His  coloring  is  dark  and  sometimes  dry,  but  much 
of  his  work  has  merit.  The  galleries  of  Vienna, 
Brussels,  and  ^luiiich  pos.sess  ])ictures  by  him. 
His  son  .Jakob  (  1054-99)  was  the  pupil  of  Karel 
du  .Jardin  and  Kaspar  Netscher  and  painted 
historical  pictures.  Another  son,  Simon  ( 1G53- 
1717),  was  the  pupil  of  his  father,  and  also  stud- 
ied under  Adrian  van  der  Velde.  His  work  is  in 
landscape,  figures,  and  portraits. 

DOFFER  (from  doff,  ME.  doffe,  from  do  + 
off).  That  part  of  a  carding-machine  which 
takes  the  cotton  from  the  cylinder  when  carded. 
See  Carding. 

DOG  (AS.  docga  I .  A  carnivorous  mammal 
of  the  family  Canida-,  especially  the  genus  Canis, 
and  more  specifically  one  that  is  domesticated. 
The  dog,  or  dogs,  considered  as  a  subject  for 
present  purposes,  requires  treatment  from  sev- 
eral points  of  view,  namely : 

1.  As  a  tribe,  in  its  zoiilogical  relations. 

2.  As  a  more  limited  group,  according  to  the 
ordinary  acceptation  of  the  term  'dog.' 

3.  As  to  the  relation  of  domestic  dogs  to  man- 
kind. 

The  dog  tribe  includes  the  whole  of  the  carniv- 
orous family  Canidie.  for  the  zoiilogical  history 
and  character  of  which  see  Canid.!;.  It  embraces 
a  variety  of  forms  which  are  divisible  into  at 
least  five  grou]is : 

(a)  The  long-eared  fox-dog  (Otocyon)  of 
South  Africa,  which  is  tlie  most  generalized 
member  of  the  family.    See  Fox-Dog  :  Otocyon. 

(b)  The  bush-dog  (Icticyon)  of  South  Amer- 
ica, a  specialized  aberrant  form.     See  Bi  sh-Dog. 

(c)  The  foxes,  forming  what  Huxley  called 
the  alopecoid  or  vulpine  series,  and  embracing 
the  typical  foxes,  fennecs.  corsacs,  kit  foxes,  etc. 
See  Fox:  Fennec.  etc. 

(d)  Tlie  hunting-dog  (Lycaon)  of  South 
Africa.     See  Hintixg-Dog. 

(e)  The  wolves,  forming  Huxley's  tiiooid  or 
lupine  series,  in  which  are  found  the  wolves, 
jackals,  fox-dogs,  crab-eating  dog,  and  similar 
wild  and  domestic  'dogs'  of  the  world. 

The   first   four   of   these   subjects   are   treated 
of  elsewhere,  as  indicated  by  the  cross-references 
noted  above.    In  the  last  group  (e),  wolves,  jack- 
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als,  fox-dogs,  etc.,  many  of  the  individual  forms 
are  separately  described  under  their  names.  There 
remain  then  for  consideration  lieie:  (1)  a  group 
which  may  properly  be  designated  wild  dogs,  and 
(2)    the  domestic  dogs. 

W  iLD  Dogs.  There  exist  in  southeastern  Asia 
and  in  Australia  three  or  four  species  of  canine 
animals  which  are  hardly  separable  from  the 
genus  Canis  by  distinct  characters  of  imjiortance, 
yet  which  seem  to  form  a  natural  group  that  may 
be  consistently  separated  as  a  genus  or  subgenus 
Cyon,  characterized  mainly  by  the  lack  of  the  small 
last  tuberclar  molar  tooth  on  each  side  of  the 
lower  jaw  (as  was  the  case  with  fossil  Cynodictis) , 
by  having  a  comparativelj'  short  muzzle,  slightly 
convex  facial  outline,  rather  short  legs,  with  long 
hair  between  the  footpads,  and  12  to  1-4  mam- 
m;Te  instead  of  the  normal  ten.  The  dingo  may, 
for  the  present,  be  included  in  this  group.  Their 
resemblance  in  general  is  to  jackals,  of  which 
Huxley  considers  them  a  locally  modified  type, 
but  thej-  have  a  more  'doggy'  appearance  than 
either  jackals  or  wolves.  It  is  from  this  re- 
semblance that  the  designation  "wild  dogs'  arises, 
and  not  from  the  belief  that  any  of  them  is  a 
direct  progenitor  of  modern  domestic  dogs,  even 
though  individuals  of  all  of  them  may  occa- 
sionally have  been  tamed  and  attached  to  human 
owners.  There  is  much  general  resemblance 
among  them.  In  size  they  somewhat  exceed  the 
jackals,  being  from  30  to  38  inches  long  exclusive 
of  the  tail,  which  in  all  is  long  (about  two-fifths 
of  the  length  of  the  body )  and  bushy,  like  that  of 
a  jackal  or  a  fox.  All  have  comparatively  long 
and  coarse  hair,  the  prevailing  color  of  which  is 
rust-red  in  summer  and  lighter  in  winter,  and 
generall}'  decidedly  darker  on  the  back  and  tail 
than  on  the  chest,  belly,  and  inside  of  the  legs. 
They  go  abroad  in  the  daytime  rather  more 
than  at  night,  hunt  in  packs  of  a  dozen  or  more, 
led  by  an  old  male ;  and  dwell  by  families,  some- 
times polygamous,  in  crevices  of  rocks,  hollow 
trees  and  similar  retreats,  but  they  do  not  dig 
burrows. 

The  best  known  of  these  is  the  Indian  wild 
dog  (Canis,  or  Cyon,  Deccancnsis) ,  which  in- 
habits the  forested  parts  of  the  whole  Himalayan 
region,  the  treeless  area  of  eastern  Tibet,  and 
southward  as  far  as  the  great  forests  of  India. 
The  more  southerly  form,  known  as  the  dhole  in 
the  far  south  of  the  peninsula,  sona  Iciita  (golden 
dog)  in  central  India,  and  kolsitn  among  the 
Mahrattas,  has  been  set  apart  by  some  students 
(see  Alivart,  Proreedinf/s  of  the  Zoological  So- 
ciety of  London,  1890,  p.  88)  as  a  separate 
species  [Canis  primceiuis) ,  but  the  distinction  is 
nuich  doubted.  The  native  name  of  the  northern 
form  is  'btiansu,'  to  which  the  reader  is  referred 
for  further  particulars. 

The  Malay  wild  dog  (Canis  j-utilans)  is  a 
rather  smaller  species,  which  occurs  east  of  Ben- 
gal throughout  the  INIalay  Peninsula,  and  also  in 
Java,  Sumatra,  and  perhaps  Borneo;  whether 
the  wild  dog  of  upper  Burma  belongs  to  this  or 
the  preceding  species  is  dubious,  and  this  doubt 
lends  color  to  the  opinion  of  some  naturalists 
that  these  Eastern  forms  are  not  specifically  sepa- 
rate from  the  Indian  one.  Blanford  regards  the 
Malay  dog  as  distinct  and  describes  it  as 
smaller,  more  slender  in  body  and  limbs,  with 
shorter  and  harsher  hair,  a  deep  ferruginous 
red.  Its  habits  in  general  seem  to  be  those  of 
the  Indian  dog. 
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The  Siberian  wild  dog  {Canis  alpinus)  much 
resembles  the  others  in  features  and  habits.  It 
inhabits  the  forested  regions  of  northern  Asia 
as  far  south  as  the  Altai  Mountains,  and  sub- 
sists almost  entirely  on  deer,  which  it  hunts  in 
companies,  pursuing  them  so  constantly  that  it 
is  said  occasionally  to  destroy  or  drive  away  all 
the  deer  in  certain  districts.  It  also  hunts  the 
ibex  in  the  high  mountains.  It  appears  that  this 
semi-arctic  dog  changes  its  summer  coat  of  fox- 
red  for  a  long  and  woolly  winter  dress  of  yellow- 
ish white,  as  do  the  arctic  foxes. 

There  remains  to  be  mentioned  the  dingo 
(Ca7iis  dingo),  which  by  some  naturalists  has 
been  set  apart  in  a  genus  (Dingo)  by  itself.  It 
inhabits  Australia  only,  and  bears  a  considerable 
resemblance  to  the  Himalayan  wild  dog.  Al- 
though numerous  in  wild  packs,  it  is  also  kept 
domesticated  by  the  native  Australians,  by  whose 
remote  ancestors  it  was  probably  introduced  to 
that  island  from  the  No^th.     See  Dingo. 

Interbreeding,  Tamability,  and  Voice.  A  few 
special  considerations  may  M'ell  be  made  at  this 
point,  as  tending  to  illuminate  the  relation  which 
domestic  dogs  bear  to  the  wild  forms.  First,  it 
appears  certain,  although  it  may  almost  never 
occur  under  natural  conditions,  where  the  primal 
instincts  of  kinship  prevent  crossing  of  'species,' 
that  all  the  various  canine  animals  may  inter- 
breed and  produce  offspring.  This  has  been 
accomplished  in  the  case  of  some  species  in  cap- 
tivity or  a  state  of  semi-domestication.  Whether 
these  hybrid  offspring  are  fertile  with  each  other 
in  every  case,  or  usually,  is  not  so  certain.  A 
few  instances  are  recorded  in  which  they  have 
been  found  to  be  so. 

In  respect  to  tamability,  canine  animals  are 
much  superior  as  a  tribe  to  feline  animals,  and 
perhaps  no  species  intelligently  tried  has  proved 
intractable.  Pet  examples  of  almost  every  spe- 
cies have  been  found  among  the  savage  or  partly 
civilized  peoples  of  the  world,  and  the  owners 
of  menageries  find  even  wolves  submitting  well 
to  the  trainers.  There  seems  to  be  in  the  canine 
nature,  disposing  them  to  gather  in  packs  and 
hunt  in  concert,  and  strengthened  by  these  prac- 
tices, a  sympathetic  element  wanting  in  most 
other  carnivores,  the  cultivation  of  which  by 
man  has  led  to  the  close  affiliation  between  him 
and  his  dog,  and  to  the  expansion  of  the  dog 
nature  into  the  beautiful  fidelity,  appreciation, 
and  affection  it  exhibits  in  its  higher  examples. 

Wild  canines  may  be  said  to  howl,  or  yelp,  to 
W'hine,  to  growl,  and  even — as  some  have  men- 
tioned— to  bay  when  pursuing  quarry;  but  none 
truly  barks.  Much  attention  was  paid  to  this 
point  by  Mr.  Bartlett,  for  many  years  keeper  of 
the  Zoological  Gardens  of  London,  who  concluded 
from  his  observation  of  the  captives,  of  many 
wild  species,  imder  his  care,  that  the  barking  of 
domestic  dogs  is  an  acquired  habit,  but  one  into 
which  wild  canines  quickly  fall  by  imitation.  "A 
well-known  instance  of  this,"  Mr.  Bartlett  wrote 
{Proceedings  of  the  Zoological  Society  of  London, 
1800),  "occurred  under  my  notice.  A  wild  ant- 
arctic wolf,  after  a  few  months,  hearing  the  bark- 
ing of  dogs  in  the  immediate  neighborhood,  be- 
gan to  bark,  and  succeeded  amirably.  The  same 
thing  has  happened  to  my  knowledge  in  the  case 
of  purebred  Eskimo  dogs  and  dingos."  See 
Plates  of  Dogs  and  Wolves;  and  Foxes  and 
Jackals. 

Fossil  Dogs.     The    ancestors    of    the    dogs, 


wolves,  foxes,  and  jackals  may  be  traced  back 
through  the  Pliocene  into  the  Miocene  and 
Eocene  periods,  beyond  Avhich  the  ancestral  forms 
become  so  generalized  in  type  that  they  can  with 
difficulty  be  placed  in  their  respective  categories, 
or  separated  from  the  ancestors  of  the  civets  and 
bears.  Indeed,  these  families,  together  with  the 
Canidae,  had  a  conmion  origin  in  the  Eocene 
carnivores,  such  as  Amphicyon,  Calecynus,  Cyno- 
dictis,  which  are  sjTithetic  types.  The  modern 
family  of  Canidae  is  a  diphyletic  group,  i.  e.  it 
has  had  two  sources.  One  series,  terminating  in 
the  jackal,  is  thought  to  have  had  a  common 
origin  with  the  Viverrida?  in  Cynodictis.  The  sec- 
ond series,  comprising  the  true  dogs,  foxes,  and 
wolves,  traces  its  ancestry  from  Dapha>nus  and 
the  earlier  Amphicyon,  which  latter  also  gave 
rise  to  the  bears. 

Origin  of  Domestic  Dogs.  A  great  amount  of 
discussion  has  taken  place  over  the  question  of 
the  origin  of  domestic  dogs — whether  they  repre- 
sent a  separate  species,  or  are  the  descendants  of 
some  existing  canine  species,  or  are  of  composite 
stock.  The  present  diversity  is  so  great  that 
some  dogs  are  no  larger  than  the  heads  of  others ; 
that  some  are  almost  totally  hairless,  while 
others  wear  coats  of  hair  longer  tiian  is  else- 
where known  among  mammals,  and  some  have 
narrow  skulls  with  prolonged  jaws,  while  in 
others  the  width  of  the  skull  is  greater  than  its 
antero-posterior  length,  and  the  jaws  hardly  pro- 
trude beyond  the  forehead.  Equally  remarkable 
differences  separate  them  temjieramentally.  The 
question  then  aro.se:  Could  all  these  variations 
be  accounted  for  as  the  result  of  domestication 
and  selective  breeding  acting  upon  a  single  spe- 
cies; and,  if  so,  what  traces  remained  to  indicate 
what  that  species  is,  or  was?  It  would  be  un- 
profitable to  enter  into  all  the  speculations  that 
have  been  recorded.  Some  have  held  that  our 
dogs  were  only  modified  descendants  of  a  wolf, 
the  same  or  essentially  similar  to  the  modern 
common  Avolf :  others,  tliat  all  dogs  are  modified 
jackals.  It  has  been  extremely  difficult  for  eitlier 
school  to  find  characteristics  held  in  common 
by  all  varieties  of  dogs  by  Avhich  to  make  their 
comparisons  and  support  their  arguments.  The 
up-curling  of  the  tail,  the  drooping  of  the  ears, 
the  presence  of  'buttons'  of  tan  over  the  eyes, 
and  other  alleged  characteristics  are  not  uni- 
versal, and  seem  comparatively  unimportant. 
Probably  the  most  singular  characteristic  pos- 
sessed by  dogs  as  contrasted  with  wild  canines 
of  every  sort  is  a  matter  of  voice — the  bark ;  but 
those  on  the  borderland  of  dogdom.  such  as  the 
Arctic  sledge-dogs  and  the  dingo,  do  not  utter 
this  peculiar  sound,  and,  on  the  other  hand, 
dingos,  Eskimo  dogs,  and  even  wild  canines, 
quickly  acquire  the  habit  when  associated  with 
tame  dogs,  by  imitating  them  more  or  less  com- 
pletely.    See  Dingo. 

The  consensus  of  modern  scientific  opinion  is 
that  our  dogs  re])resent  the  union  of  several 
strains,  which  during  the  long  ages  since  this 
animal  began  to  associate  with  wandering  man- 
kind, have  been  intermixed  until  only  an  indefi- 
nite trace  of  the  original  wild  ancestry  can  be 
found;  and  that  this  process  has  continued  to 
the  present  time.  An  important  element,  no 
doubt,  is  wolf;  an  equally  important  element, 
jackal.  Foxes  seem  to  have  had  a  less  part  in 
ithe  mixture,  but  the  former  assertion  that  foxes 
were   unable    to    cross-breed    with    dogs    is    now 
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1.  GREAT    DANE,    "  Monticello   Pearl" 

2.  ST.    BERNARD,    ■■Prince   Napoleon." 

3.  POINTER,    ■■Champion   Boy." 

4.  RUSSIAN    WOLFHOUND,    '■Marksman. 


5.  ENGLISH    SETTER,    "Knight   Errant. 

6.  GREYHOUND,    ■■Leeds   Music." 

7.  GRIFFON,    ■■Blitz  von    Kaiserlauten." 

8.  COLLIE,    ■•Emerald    Eclipse." 
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known  to  be  erroneous;  such  hj^brids  are  uncom- 
mon, but  do  exist,  and  are  no  less  fertile  than 
other  canine  crosses,  such,  for  instance,  as  those 
between  domestic  dogs  and  wolves  or  jackals, 
which  constantly  happen  on  the  frontier  of  civi- 
lization, both  by  accident  and  by  intention  on 
the  part  of  the  owners.  But  it  must  be  remem- 
bered tliat  wolves  and  jackals  are  of  various 
species  and  exist  in  many  parts  of  the  world,  and 
that  there  are  various  other  members  of  the  dog 
family,  such  as  the  'wild  dogs'  of  the  Orient, 
described  earlier  in  this  article,  the  foxes,  and  the 
fox-dogs  and  wolves  of  South  America.  More- 
over, sutlicient  time  has  elapsed  in  all  probability 
since  the  domestic  races  began  for  species  of  a 
smaller  sort  to  have  become  extinct,  perhaps 
largely  through  man's  agency,  partly  by  killing 
them,  and  partly  by  absorbing  them  into  his 
domestic  family.  The  peculiarities  of  certain 
races,  such  as  the  Japanese  pugs  and  the  hairless 
dogs  of  tropical  America,  are  so  great  as  to  be 
accounted  for  with  difficulty,  except  upon  the 
supposition  that  they  are  the  descendants  of 
extinct  species. 

All  canine  animals  exhibit,  more  or  less 
plainly,  the  qualities  which  have  contributed  to 
make  the  character  and  value  of  the  domestic 
dog  what  they  are.  They  are  courageous,  quick- 
witted, and  accustomed  to  possessing  and  de- 
fending home  and  property  (their  captures),  and 
to  the  exercise  of  both  nose  and  eyes,  whose 
faculties  are  highly  developed.  More  important, 
however,  as  rendering  them  susceptible  to  taming 
and  the  otler  of  human  friendship,  is  their  pi'ac- 
tice  of  hunting  in  companies  and  aiding  one 
another,  which  has  developed  in  them  a  social 
disposition  nmch  in  excess  of  that  in  any  other 
class  of  carnivores,  and  given  them  a  sense  of 
mutual  dependence  easily  transferred  to  human 
companions  and  increased  by  continual  human 
association.  Hence  the  fact  that  in  every  part 
of  the  world,  and  from  time  immemorial,  men 
have  been  found  to  o^\^l  dogs,  and  the  history  of 
the  dispersion  of  his  dogs  is  boimd  up  with  the 
problem  of  the  dispersion  of  man  himself.  The 
practice  appears  as  far  back  as  humanity  can 
be  traced.  \Ye  may  not  be  sure  that  Paleolithic 
man  kept  dogs  as  camp-mates,  but  'Neolithic' 
man,  he  of  the  stone  village  on  the  hill  and  of 
the  pile-built  dwelling  on  the  lake,  certainly 
possessed  and  used  them  as  an  aid  in  keeping 
his  flocks  and  herds.  The  oldest  monumental 
remains  of  the  A-alleys  of  the  Indus,  the  Euphra- 
tes, and  the  Nile,  show  that  dogs  were  common 
among  these  early  peoples  and  in  great  diversity. 
Certain  types  well  known  to-day  may  be  recog- 
nized, and  will  be  referred  to  more  particularly 
in  the  special  articles  on  those  breeds.  Consult 
Eerjeau,  The  Varieties  of  Dogs  (London.  1865), 
a  treatise  upon  dogs  as  they  are  found  depicted 
in  old  sculptures,  pictures,  engravings,  and  books 
to  the  end  of  the  seventeenth  century. 

Tt  is  certain  that  the  first  ones  tamed  were 
of  local  species,  some  of  which  in  all  probability 
have  since  become  extinct.  As  tribes  enlarged 
and  spread  out,  their  dogs  would  go  with  them. 
Here  and  there  they  would  encounter  and  coalesce 
with  other  peoples  and  an  intermingling  of  dogs 
would  follow.  This,  going  on  indefinitely  and 
romi)licated  by  constant  intermixture  with  new 
blood  from  the  forest — for  in  no  group  of  ani- 
mal;; is  interfertility  more  general — would 
speedily  bring  about  a  great  variety  of   forms. 


In  addition  to  this,  however,  there  must  have 
gone  on  from  the  very  first,  besides  the  varying 
influences  of  new  climate,  food,  and  general  en- 
vironment, a  certain  amount  of  selective  breed- 
ing. 

It  has  been  held  by  Professor  Shaler  and  others 
that  the  first  motive  leading  to  domestication 
of  the  dog  was  to  provide  a  resource  against 
the  recurring  famines  that  afflict  aboriginal  life, 
while  others  suppose  the  animal's  aid  in  hunting 
first  made  it  valuable.  Undoubtedly,  then  as 
row,  the  dog  was  eaten  on  occasion,  but  it  would 
certainly  make  itself  so  useful  as  a  watch-dog  and 
a  hunter  as  quickly  to  win  regard ;  and  there 
is  no  doubt  that  the  personality  of  the  animal 
would  appeal  to  the  aflection  of  the  primeval 
savages  as  it  does  to-day.  No  other  human  beings 
are  regarded  as  so  rude  and  autochthonous  as  the 
northern  Australians,  yet  while  they  eat  both 
the  wild  and  tame  dingos,  and  use  the  latter 
in  hunting,  they  regard  many  of  them  as  pets, 
lavish  aft"ection  upon  them,  and  even  nurse  the 
puppies  at  the  women's  breasts.  In  recognition 
of  these  qualities,  the  best  or  most  interesting 
pujjpies  and  older  dogs  would  naturally  be  saved 
when  any  were  to  be  killed  for  food  or  other 
purpose.  In  such  isolated  circumstances  as  those 
of  the  Australians,  where  there  is  free  and  con- 
stant intercourse  between  the  wild  stock  and 
the  tame,  this  would  have  little  effect :  but  in 
general,  where  the  mixture  of  several  wild  breeds 
had  already  produced  diverse  hybrids,  the  uncon- 
scious selection  thus  brought  about  would  soon  be 
effective,  and  w^ould  be  followed,  as  civilization 
began,  with  a  more  intelligent  and  definite  kind 
of  choice,  wdiich  must  have  originated  selective 
breeding  long  before  any  history  of  it  begins. 
It  must  have  been  intelligently  and  persistently 
practiced,  in  fact,  long  before  the  earliest  civil- 
ized records,  for  monuments  inscribed  four  or 
five  thousand  years  ago  bear  pictures  of  widely 
diversified  and  perfectly  bred  races  of  dogs,  such 
as  greyhounds. 

Varieties  of  Domestic  Dogs.   No  one  probably 
has  ever  attempted  to  make  a  complete  catalogue 


GROWTH  OP  A  dog's  TEETH. 

Development  of  dentition  In  the  lower  jaw  at  various 
successive  ages:  1,  two  days;  2,  four  mouths;  3,  six 
months;  i,  nine  months;  5,  eleven  months;  6,  four  years. 

of  the  varieties  of  domestic  dogs  known  through- 
out the  world,  but  Fitzinger  estimated  the  num- 
ber in  1876  at  about  185.  All  these  fall  into  cer- 
tain groups,  or  types,  as  will  presently  be  noted; 
and  the  study  of  their  points  of  likeness  and  un- 
likeness  has  been  made  by  several  recent  investi- 
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gatoia  of  the  law  of  variation.  One  of  the  most 
recent  and  successful  of  these  was  a  comparison 
I)y  Windle  of  the  skulls  of  some  60  varietfes,  i-ep- 
resenting  most  of  the  types,  the  results  of  which 
were  extensively  tabulated  and  discussed  in  the 
Proceedings  of  the  Zoological  Society  of  London 
for  1890.  He  says  that  the  most  noteworthy  fact 
learned  from  his  comparative  measvirements  of 
dog-crania  was  that  the  averages  of  the  different 
breeds,  especially  in  points  relating  to  some  of 
the  teeth,  differ  very  little  from  one  another;  in 
other  words,  that,  speaking  generally,  the  teeth 
in  one  dog  are  relatively  to  the  skull  very  similar 
in  size  to  those  of  any  other.  It  is  also  to  be 
noticed  that  the  range" of  variation  in  any  breed 
is  much  greater,  in  almost  every  case,  than  that 
existing  between  any  two  breeds.  Mr.  Windle 
says : 

"The  extreme  variations  in  any  breed  are 
probably  due  to  the  fact  that,  strictly  speaking, 
so  few  animals  of  the  same  group  are  really  in 
any  sense  of  the  same  breed.  The  various  mem- 
bers of  a  carefully  selected  strain  of  terriers,  for 
example,  bred  by  one  breeder,  might  be  com- 
l)arable  with  one  another,  and  yet  quite  different 
in  descent  from  another  and  perhaps  equally 
good  strain  belonging  to  another  breeder  and  to 
another  part  of  the  country.  With  dogs  bred 
for  show  purposes,  as  so  many  of  the  pure  strains 
are,  and  with  constantly  varying  requirements  of 
fashion,  all  sorts  of  crosses,  as  any  manual  of 
dog-breeding  will  show,  have  been  tried  with  a 
view  of  attaining  the  ideal,  whether  of  sym- 
metry, pace,  or  carriage.  That  such  crosses 
should,  at  times  at  least,  leave  their  marks  upon 
the  skulls,  and  cause  differences  in  breeds  which 
cannot  be  accounted  for,  is,  of  course,  to  be  ex- 
pected. The  presence  of  the  disturbing  factor 
can  be  appreciated,  though  its  exact  nature  can- 
not always  or  even  frequently  be  ascertained 
with  any'  correctness.  Thus  amongst  the  eleven 
bulldogs'  skulls  which  we  have  examined,  there 
was  one  which  differed  in  measurements  con- 
siderably from  the  rest.  It  was  nearly  one  cen- 
timeter longer  than  any  other,  and,  what  is  much 
more  significant,  it  was  seven  centimeters  longer 
than  it  was  broad,  the  average  for  the  others 
being  about  three  or  four  centimeters.  Moreover, 
its  palate  was  1.90  centimeters  longer  than  it 
was  broad,  whilst  in  every  other  case  but  one  the 
breadth  exceeded  the  length.  In  the  second  case, 
the  length  was  .90  greater  than  the  breadth  of 
the  palate,  and  the  length  of  the  skull  nearly 
five  centimeters  greater  tlian  the  zygomatic 
width.  We  cannot  doubt  that  botli  of  the  skulls 
above  mentioned  were  those  of  dogs  in  whom,  to 
a  greater  or  lesser  degree,  there  was  an  admix- 
ture of  strain,  of  what  kind  it  is  impossible  to 
say.  And  what  is  true  of  these  is  doubtless  true 
also  in  lesser  degree  of  the  greater  number  of 
specimens  coming  under  examination.  It  thus 
becomes  apparently  a  hopeless  task  to  look  for 
evidence  as  to  the  proximate  or  ultimate  deriva- 
tion of  the  breeds  of  domestic  dogs  in  their  skulls 
or  teeth." 

Having  arranged  his  skulls  with  reference  to 
relative  length  and  breadth,  j\tr.  Windle  foimd 
that  the  distinctly  broad-headed  dogs  form  a 
well-marked  group  by  themselves,  including  the 
Chinese  pug-nosed  spaniel,  the  ]nig.  bulldog. 
black-and-tan  toy  terrier,  and  King  Charles  span- 
iel, a  considerable  interval  existing  between  these 
and   the   next.      .\11    these    are   highly    artificial 


breeds,  which  require  great  care  and  attention  in 
order  to  prevent  deterioration,  with  its  conse- 
quent elongation  of  the  skull.  Next  to  this  group 
comes  one,  largely  consisting  of  terriers,  with 
heads  inclining  to  be  broad.  A  miscellaneous 
group  next  follows,  gradually  decreasing  to  the 
distinctly  narrow-headed  dogs,  such  as  the  Irish 
wolf-dog  and  the  greyhound. 

Tiiese  investigations  demonstrated  the  fact  that 
in  tlie  higlily  artificial  broad-headed  dogs  elonga- 
tion of  skull  and  palate  is  a  sign  of  impure 
breeding,  an  evidence  of  admixture  with  the 
broad-headed  strain  of  that  of  some  other  and 
narrower-headed  dog.  Examples  of  this  may  be 
seen  almost  any  day  in  the  streets  in  the  sliape  of 
the  half-bred  pugs,  in  which  the  elongated  muz- 
zles present  so  great  a  contrast  with  the  short, 
square  faces  of  their  pure-bred  cousins.  We  have 
no  facts  before  us  to  prove  whether  the  long- 
headed dogs,  such  as  greyhounds,  tend  to  become 
broader  when  impurely  bred,  but  it  is  highly 
probable  that  they  would  do  so,  and  consequently 
that  the  dogs  at  both  ends  of  the  scale  would, 
under  the  influence  of  promiscuous  interbreed- 
ing, tend  to  approximate  to  the  average  head. 

Classification.  Breeds  of  dogs  have  been 
variously  classified.  One  Roman  grouping  men- 
tioned by  old  writers  was  into  fighters  (pug- 
naces),  wise  dogs  (sagaces),  and  swift-foot«d 
ones  (celeres)  ;  the  sagaces  were  said  to  have 
come  from  Greece,  and  the  pugnaces  from  Asia. 
Another  ancient  grouping  was  into  house-dogs, 
sheep-dogs,  and  sporting-dogs,  the  last  embracing 
fighters,  hounds  hvmting  bj'  scent  and  hounds 
hunting  by  sight.  ]\lodern  naturalists  have  sub- 
stantially agreed  upon  six  groups,  with  consid- 
erable differences  in  composition,  however.  Thus 
Col.  Hamilton  Smith,  about  1830,  arranged  the 
list  as  follows:  (1)  The  wolf-dogs,  including  the 
Siberian  dog,  Eskimo  dog,  Iceland  dog,  New- 
foundland dog,  Nootka  dog,  sheep-dog,  great  wolf- 
dog,  great  Saint  Bernard  dog,  Pomeranian  dog, 
etc.  (2)  The  watch  and  cattle  dogs,  including 
the  German  boarhound.  Danish  dog,  matin,  dog 
of  the  North  American  Indians,  etc.  (3)  The 
greyhounds,  including  the  Brinjaree  dog,  differ- 
ent kinds  of  greyhound,  Irish  hound,  lurcher. 
Egvntian  street  dog,  etc.  (4)  The  hounds,  in- 
cluding the  bloodhovmd,  old  southern  hound,  stag- 
hound,  foxhound,  harrier,  beagle,  pointer,  setter, 
spaniel,  springer,  cocker,  Blenheim  dog,  water-dog 
or  poodle,  etc.  (5)  The  cur  dogs,  including  the 
terrier  and  its  allies.  (6)  The  mastiffs,  includ- 
ing different  kinds  of  mastiff,  the  bulldog,  pug 
dog,  etc. 

The  latest  arrangement  is  that  by  Windle. 
based  upon  the  shape  of  the  skull  and  other 
features,  rather  than  upon  form  and  function,  yet 
not  greatly  different  from  its  predecessors.  It  is 
as  follows: 

I.  Wolf-like  Dogs. — Arctic  sledge-dogs;  shep- 
herd dogs  (collies)  ;  Newfoundland  dog;  Saint 
Bernard,  rough  and  smooth,  and  Pomeranian  or 
Spitz  dog. 

IT.  areiihou»ds.—0\(\  Irish  wolf-dog:  modem 
Irish  wolf-dog:  greyhound;  Italian  greyhound: 
West  Indian  naked  dog  ('presumably'). 

III.  Spaniels. — All  varieties. 

TV.  Hounds. — Bloodhound:  foxhound:  har- 
rier: otterhound,  beagle,  pointer,  setter,  etc. 
(hunting-dogs) . 


TERRIERS,     SPANIELS,     ETC, 


4  '  ^~ 

f  IV,  -r 


1.  BULL    TERRIER,   "Woodcock  Wonder 

2.  AIREDALE    TERRIER. 

3.  ENGLISH    BULLDOG,   "  Katerfelto." 

4.  POODLE,   "  Milo  Boy." 


5.  BEAGLE,    "  Primate." 

6.  CLUMBER    SPANIEL    "  Medway." 

7.  IRISH    TERRIER. 

8.  SCOTCH    TERRIER,   "  Adora   Alexander.' 
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V.  Mastiffs. — Mastiffs;  bulldogs;  pugs,  etc. 
(the  'watch-dogs/  notable,  as  a  class,  tor  the 
extraordinary  range  of  size ) . 

VI.  Terriers. — English,  Scotch,  Irish,  and  Skye 
terriers;  fox-terriers  (pure),  black-and-tan  ter- 
riers, turnspits,  and  tlie  Oriental  Pariah  dogs. 

For  the  purposes  of  this  Encyclopedia,  the 
domestic  dogs  have  been  grouped,  and  will  be 
found  described  under  the  following  headings : 
I'lELD-DoG ;  Greyhound  ;  Hairless  Dog  ;  Hound  ; 
Newfoundland  Dog  ;  Poodle  ;  Pug  ;  Saint  Ber- 
nard Dog;  Sheep-Dog;  Sledge-Dog :  Spaniel; 
Terrier. 

The  Dog  in  Law.  The  dog  occupies  an  anoma- 
lous position  in  the  law.  Though  not  belonging 
to  the  animals  of  a  wild  nature  (ferce  naturce) , 
he  was  not,  on  the  other  hand,  like  most  other 
domestic  animals,  regarded  by  the  common  law 
as  the  subject  of  pro])erty — at  least,  while  alive; 
though  it  was  held  in  an  early  case  that  a  man 
might  have  a  right  of  property  in  the  skin  of  a 
dead  dog.  He  belonged,  like  the  cat.  the  fox,  and 
the  monkey,  to  animals  of  a  base  nature.'  The 
utility  of  certain  species  of  dogs,  especially  in 
hunting,  gradually  gained  for  them  a  certain 
legal  recognition,  and  in  the  time  of  Elizabeth  we 
find  it  laid  down  that  the  law  takes  notice  of  grey- 
hounds. mastifTs,  spaniels,  and  tumblers,  and  that 
an  action  in  trover  will  lie  against  any  one  who 
takes  and  detains  such  a  dog  from  the  owner. 
But  the  offense  was  not  punishable  criminally  at 
common  law.  By  a  statute  of  George  III. 
(  1770) .  however,  it  was  enacted  that  the  stealing 
of  any  dog  was  a  misdemeanor,  punishable  by 
tine,  imprisonment,  or  whipping.  In  a  few  of 
the  United  States  similar  statutes  have  been 
passed,  but  in  general  the  dog  retains  his  inferior 
common-law  status  in  this  country,  as  not  the 
subject  of  larceny.  In  most  of  the  States,  how 
ever,  it  is  probable  that  an  action  in  trover 
would  lie  for  the  recovery  of  a  valuable  dog. 
though  the  question  has  been  passed  upon  only  in 
a  few  jurisdictions. 

On  the  other  hand,  it  is  generallj'  lawful  to 
keep  a  dog,  and  in  the  absence  of  general  laws  or 
local  ordinances  to  the  contrary,  to  allow  him  to 
go  at  large.  The  owner  is  not  responsible  for 
injuries  caused  by  his  dog  unless  the  latter  is  of 
a  savage  or  vicious  temper  and  the  owner  knew 
or  had  reason  to  believe  that  the  animal  was  dan- 
gerous. In  the  latter  case  the  owner  is  absolutely 
responsible  without  proof  of  special  negligence  on 
his  part.  So.  if  a  dog,  because  of  his  vicious  tem- 
j)er,  becomes  a  common  nuisance,  the  owner  may 
be  indicted.  And  even  in  a  State  in  which  a  dog 
is  recognized  as  property,  he  may  be  killed  in 
.self-defense',  or  after  due  notice  to  the  owner  if 
dangerous  to  the  community.  It  is  common  in 
many  jurisdictions  to  impose  a  license  or  other 
tax  on  dogs,  and  in  nearly  all  States  the  terms 
on  which  they  may  be  kept  and  allowed  to  run  at 
large  are  regulated  by  statute  or  by  municipal 
ordinances.  It  is  not  <a  violation  of  the  constitu- 
tional protection  of  property  in  the  United  States 
to  exterminate  dogs  in  the  pu1)lic  interest.  See 
Property:  Tort:  and  consult  the  authorities 
there  referred   to. 

Bibliography.  Stonehenge.  The  Dop.  etc.  (see 
below)  ;  Gray,  ''Varieties  of  Dogs,"  in  Annals  mid 
Mafiazine  of  Natural  History.  Series  4.  vol.  iii. 
(London.  1800);  Huxley.  •■Cranial  and  Dental 
Characters  of  the  Canida-,"'  in  Proceedings  of  the 
ZoolofficaJ   fiociety   of    London     (London.    ISSO)  ; 


Mivart.  Days,  Jackals,  Wolves,  and  Foxes  (Lon- 
don, 1890)  ;  Wortman  and  Matthew,  "The  An- 
cestors of  Certain  Members  of  the  Canida>,  Viver- 
ridse,  and  Procyonidie,''  Bulletin  of  the  American 
Museum  of  Natural  History,  vol.  xii.  (New  York, 
1899);  Beddard,  Mammalia  (London,  1901). 
The  literature  relating  to  domestic  dogs,  and  es- 
pecially to  those  used  in  the  chase,  is  exceedingly 
extensive  in  all  languages.  A  selection  of  impor- 
tant books  in  English  is  as  follows:  Caius, 
De  Canis  Britannica  (ante  1572),  a  Latin 
essay  by  a  celebrated  naturalist  of  the  six- 
teenth century;  George  Tuberville,  The  Noble 
Art  of  Veneric  or  Hunting  (London,  1576),  the 
earliest  illustrated  book  of  the  dog;  J.  H.  Walsh 
("Stonehenge'"),  Dogs  of  the  British  Islands 
(London);  id..  The  Dog  i)t  Health  and  Disease 
(London,  1859).  Standard  and  modern  works: 
\\'.  Youatt,  Training  and  Management  of  the  Dog 
(London  and  New  York,  1859)  ;  Rev.  William 
Pearce  ("Idstone"),  The  Dog  (London  and  New 
York,  1872)  ;  Vero  Shaw,  Illustrated  Dog  Book 
(London,  1890)  ;  Wesley  Mills,  The  Dog  in 
Health  and  His  Treatment  in  Disea.^e  (New  Y'ork, 
1 892 ) ,  valuable  especially  as  a  veterinarj^  guide ; 
R.  B.  Lee,  A  History  and  Description  of  the  Mod- 
ern Dogs  (London,  1897)  ;  H.  \\'.  Huntington. 
The  Shon-  Dog  (Providence,  1901  ) . 

DOG-BANE  (Apocymim).  A  genus  of  plants 
of  the  order  Apocynacese.  Some  of  the  species 
are  shrubby,  some  herbaceous;  some  extend  into 
colder  climates  than  is  usual  for  plants  of  this 
order.  The  dogbane  of  North  America  (Apocy- 
num  andros(emifoliu)n)  is  a  perennial  herbaceous 
plant,  about  four  feet  high,  with  smooth  stem, 
much  milky  juice,  smooth  ovate  leaves,  and  whit- 
ish rose-colored  flowers.  It  grows  in  open  barren 
places  from  Georgia  to  Canada.  It  is  valued  for 
the  emetic,  diaphoretic,  and  tonic  properties  of 
the  bark  of  its  root.  The  root  of  Canadian  or 
Indian  hemp  {Apocynum  cannabinnm)  possesses 
similar  properties.  This  species  abounds  through- 
out the  western  portion  of  the  thiited  States.  It 
furnishes  a  fine,  long,  strong,  white,  easily  sepa- 
rable fibre,  employed  to  a  considerable  extent  by 
the  Indians,  who  manufacture  it  into  numerous 
articles.  (See  Apocynum.)  For  illustration,  see 
Plate  Dahlia. 

DOGBEBRY.  A  city  officer  and  servile  clown 
in  Shakespeare's  Much  Ado  About  Nothing.  He 
utters  the  much-quoted  phrase,  "Write  me  down 
an  ass." 

DOG-DAYS.     See  Canicula. 

DOGE,  doj  (It.,  variant  of  duca.  duke,  from 
Lat.  dux,  leader).  The  name  of  the  chief  magis- 
trate in  the  former  republics  of  Venice  and 
Genoa.  The  first  Doge  of  Venice.  Paola  Lucio 
Anafesto,  was  elected  by  the  people  in  097.  Be 
fore  that  time  the  various  islands  had  been  gov- 
erned l)y  tribimes,  but  the  divided  authority  had 
been  found  inefficient  in  times  of  danger.  At  first 
the  power  of  the  Doge  was  not  strictly  defined 
and  depended  mainly  upon  the  character  of  each 
incumbent,  though  the  consent  of  the  General 
Assembly  was  necessary  for  a  declaration  of  war 
or  the  making  of  a  treaty.  An  able  Doge  usually 
endeavored  to  make  his  ofiice  hereditary,  and  in 
order  io  do  this  to  have  his  son  appointed  as 
consort :  but  the  people  resisted  this  tendency, 
as  they  did  not  wish  'to  live  under  a  lord,'  and  in 
1032   the  anti-dynastic   principle  triumphed   and 
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the  election  of  the  Doge  Consort  was  declared  ille-  the  office  against  his  own  will,  under  threat  of  a 
gal.  In  order  to  aid  the  chief  magistrate  in  his  confiscation  of  his  property,  but  in  compensation 
constantly  increasing  duties,  instead  of  a  consort,  was  given  a  larger  household.  In  1437  Venice 
two  Consiglieri  Duenli,  or  privy  councilors,  were  felt  the  need  of  a  title  to  the  land  empire 
appointed.  At  the  same  tune,  as  a  restriction  which  she  had  acquired,  and  the  Doge  ob- 
upon  his  power,  tlie  Doge  was  obliged  to  call  the  tained  a  diploma  of  investiture  from  the  Em- 
more  prominent  citizens  to  aid  him  with  their  peror,  creating  him  'Duke  of  Treviso,  Feltre,  Bel- 
advice.  This  was  the  foundation  of  the  Senate,  luno,  Ceneda.  Padua.  Brescia.  Bergamo.  Casal- 
or  Pregadi.  From  this  time  the  power  of  the  maggiore,  Soncino,  and  Peschiera.'  In  spite  of 
Doge  was  gradually  restricted  by  legislative  en-  his  titles,  the  Doge  had  little  real  power  in  the 
actment.  In  the  earlier  jieriods,  the  usual  rem-  last  centuries  of  the  Republic's  existence :  the 
cdy  against  tyranny  had  been  violence,  and  sev-  office  disappeared  with  the  fall  of  the  Republic  in 
eral  doges  had  been  deposed,  blinded,  or  put  to  1797. 

death,  but  after  1032  tyranny  was  guarded  The  Republic  of  Genoa  elected,  after  a  victory 
against  by  constitutional  checks.  In  1172  the  gained  by  the  party  of  the  people,  in  1339,  Simone 
Great  Council,  Maggior  Consiglio.  of  480  mem-  Boccanera  for  its  first  Doge.  In  1396,  when 
bers  was  created.  These  represented  the  different  Genoa  came  (for  a  short  time)  under  the  rule 
sections  and  held  office  for  one  year;  they  made  of  tlie  French,  the  office  of  Doge  Avas  suppressed, 
appointments  to  office  and  prepared  all  business  It  was  revived  in  1528.  wlien  a  new  aristocratic 
which  was  to  go  before  the  General  Assembly.  In  constitution  was  instituted  under  the  auspices  of 
addition  the  assembly  of  the  Pregadi  was  given  Andrea  Doria.  In  most  respects  the  office  was 
greater  power,  and  four  more  ducal  councilors,  restricted,  as  in  Venice.  In  1797,  when  Genoa 
making  six  in  all,  were  appointed.  Later  con-  was  occupied  by  the  French,  the  office  was  abol- 
stitutional  changes  follow  along  these  same  lines,  ished.  It  was  reestablished  in  1802  for  the 
On  the  one  hand,  power  is  taken  away  from  the  Ligurian  Republic,  and  again  abolished  in  1805, 
people  as  represented  in  the  General  Assembly;  when  the  Republic  came  to  an  end.  Consult 
on  the  other  hand,  the  inflvieiice  of  the  Doge  is  Brown,  Vcvice  (New  York,  1893). 
gradually  restricted  until  he  becomes  a  figure-  DOGE'S  PALACE,  The.  The  residence  for 
head,  though  the  pomp  and  dignity  of  the  office  f^^j.  eenturies  of  the  dukes  (doges)  of  Venice, 
are  increased.  These  changes,  however,  were  made  picturesquelv  situated  on  the  Piazzetta  adjoining 
very  gradually,  and  some  of  the  strongest  doges  the  Piazza  of  Saint  Mark.  It  is  said  to  have  been 
ruled  during  the  thirteenth  and  fourteenth  cen-  founded  about  814,  and  subsequentlv  was  de- 
tunes. See  Dandolo.  stroved  and  rebuilt  five  times.  The  present  re- 
The  people  resisted  strenuously  when  the  Coun-  construction  dates  from  the  time  of  the  Doge 
oil  attempted  to  deprive  them  of  the  riglit  of  Marino  Falieri,  in  the  middle  of  the  fourteenth 
electing  the  Doge.  Finally  the  Council  hit  upon  century,  the  Gothic  facade  from  the  first  half  of 
the  expedient  of  electing  the  Doge  and  then  pre-  the'  fifteenth  century.  Its  architecture  makes  it 
senting  him  to  the  people  with  the  following  for-  one  of  the  most  striking  buildings  in  Europe, 
mula :  "This  is  your  Doge,  if  it  please  you,"  a  On  the  south  and  west  sides  the  basement  is  sur- 
formula  which  was  used  until  1423.  The  method  rounded  by  a  colonnade  of  36  columns,  surmount- 
of  electing  the  Doge  was  modified  frequently  with  ed  in  the  second  story  by  a  colonnade  of  71 
the  purpose  of  preventing  partisanship  and  cor-  smaller  columns.  The  tipper  stories  form  a  heaA'y 
ruption.  In  1268  the  following  method  Avas  square  mass,  relieved  by  polychrome  decoration  of 
adopted:  various   marbles,   balconies,   pointed   arches,    and 

„         ., ,     ,  ^   ,                         „„  circles.  Avith  a  battlemented  cornice.     The  Porta 

The  Great  Council  by  lot  chose 30  j  n     n     i                 ii    i  j^           j.i         i           j               i  •   i 

The  30  were  reduced  bv  lot  to                       9  della  Carta,  so  called  from  the  placards  on  Avnich 

The  9  voted  for                                            ^q  f  with  at  least  the    laAvs    of    the    Republic    Avere    published,    the 

„,    ■               J Vr  ,  xl (  7  votes  each  Court,  and  the  Giants'  Staircase,  at  the  head  of 

The  40  were  reduced  by  lot  to 12  u-  i     j.i       j                                        j                               j.u 

„-  ( with  at  least  W'hich   the  doges   Avere   croAvned,   are   among   the 

The  12  voted  for 2o  |  9  ^q^p^  gj^^j^  most   perfect  extant   works   of   the   Renaissance. 

The  25  were  reduced  by  lot  to ^  (  with  at  least  ^^    *^^    ^^^^'    *^^    palace    is    connected    by    the 

The  9  voted  for 45 1  ^  ^^^^^^  ^^^^  famovis  Bridge  of  Sighs  Avith  the  old  prisons.  The 

The  45  were  reduced  by  lot  to 11  building  is  rich  in  historical  memories.     It  con- 

The  11  voted  for ^^  { Tvot^s  ^laeh  *^"^®    ^^^    magnificent    Sala    del    Maggior    Con- 

The  41  elected,  with  a  minimum  of  twenty-five  votes,  the  ^^S^^""^  J'l  Great  Council  Hall,  in  jli[eh  the  meet- 

Doge.  ings  of  the  Aobili  Avere  held;  and  the  Sala  dello 

Scrutinio.  or  Voting  Hall,  both  surrounded  Avith 

The   power   of  the   Doge  Avas  greatly  circum-  historical  paintinos;  the  Librarv  of  Saint  Mark, 

scribed,    especially    after    1229,    by    making    the  ,^y^th     rare     manuscripts     and    "miniatures;     the 

coronation  oath  more  strict,  by  the  establishment  Archaeological    INIuseum ;    the    famous    Bocca    di 

in  1310  of  the  fearful  Council  of  Ten,  and  by  the  Leone,  an   orifice  opening  into  the  anteroom   of 

appointment  of  inquisitors  to  examine  in  detail  ^he  Inquisitors,  and  used  to  deposit  secret  infor- 

all  the  nets  of  the  deceased  Doge.    By  the  corona-  nation  and  accusations;    torture   chambers   and 

tion  oath  of  Tiepolo.  in  1229.  he  was  forbidden  to  dungeons,  and  the  place  of  execution  for  political 

correspond  with  the  Pope,  the  Emperor,  or  any  oflFenders. 

other  soAereign  Avithout  the  consent  of  the  ducal  ■r.n-,  _,TT»T/-»T-n-.-       o,       -r^ 

councilors,   and    the   size   of   his   household   was  DOG-FEN'NEL.      See  Feverfew:   IMayweed. 

fixed.     Loaded  doAvn  Avith  burdensome  conditions  DOGFISH.        A     popular     name     for     small 

and  clothed  only  Avith  empty  honors,  the   office  sharks,    apparently    because    they    folloAV    their 

ceased  to  be  sought  for.    In  1361  the  Doge  AA^as  re-  pray  like  dogs  hunting  in  packs:    also   'hound' 

quired  to  abdicate  Avhen  asked  to  do  so,  but  was  and  'bone-dog.'     It  is  most  commonly  giA'cn  in  tlie 

not  alloAA'ed  to  resign  of  his  oa\ti  accord.     A  feAV  United  States  to  Sqiialus  acanthias,  of  the  'spiny 

years  later  Andrea  Contarini  Avas  forced  to  accept  dogfish'  family  Squalida>,  of  Avhich  characteristic 
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features  are  a  spine  before  each  of  the  two  dorsal 
fins;  spiracles  or  spout -holes;  five  gill-openings 
on  each  side  all  before  the  pectoral  tins;  no  anal 
lin  and  no  nictitating  uienibrane  of  the  eye.  it  is 
oviparous.  The  body  is  long  and  tapering;  the 
head  Hat;  the  snout  conical,  the  teeth  in  both 
jaws  sharp-edged  and  formed  for  cutting.  It 
attains  a  length  of  3  to  4  feet  and  a  weight  of  10  to 
15  pounds.  It  is  very  widely  distributed,  being 
abundant  on  both  coasts  of  the  North  Atlantic. 
The  dogfish  of  the  Pacific  Coast  of  North  x\merica 
is  probably  the  same  species,  which  is  taken  in 
great  numbers  for  the  sake  cf  the  oil  extracted 
from  its  liver.  (See  Plate  of  Lampreys  anu  Dog- 
fish.) The  same  name  is  given  to  the  'requiem 
sharks'  (Galeida;),  especially  to  the  smooth 
hound  or  'dog-shark'  (Miisteliis  canis)  of  the 
North  Atlantic  (see  Tope),  which  resemble  the 
Squalidse  in  general  form,  but  have  an  anal  fin 
and  arc  ovoviviparous ;  also  to  the  bow-fin  ( q.v. ) . 

DOG'GERBANK  (Engl.,  Ger.,  Dutch  dogger, 
sort  of  Dutch  fishing-boat  +  bank).  An  ex- 
tensive flat  sandbank  near  the  middle  of  the 
Nortli  Sea  between  England  on  the  west  and  Den- 
mark on  the  east,  with  a  maximum  breadth  of 
()0  miles  and  an  average  breadth  of  about  40 
miles.  It  stretches  northeast  and  southwest  for 
a  distance  of  about  200  miles  between  the  limits  of 
latitudes  54 '^  10'  N.  and  55°  40'  N.  and  longi- 
tudes 1V2°  E.  and  5°  E.  It  has  in  general  a  depth 
of  less  than  120  feet,  and  although  deeper  in 
some  places,  yet  toward  the  English  coast  has  lit- 
tle over  50  feet  of  water.  This  bank  furnishes 
important  cod-fishing  grounds. 

DOG'GETT,  or  DOGGET,  Thomas  (  ?-1721). 
An  English  comedian  and  manager.  He  was  born 
in  Dublin,  and  was  for  a  time  a  member  of  a  trav- 
eling company  before  he  made  his  appearance  in 
1691  in  London  at  Drury  Lane,  as  Nincompoop 
in  Love  for  Jloiiej/.  In  1695  he  first  played  the 
part  of  Ben  in  Congreve's  Love  for  Love  with 
Betterton  at  Little  Lincoln's  Inn  Fields.  The 
next  year  he  played  Hob  in  his  own  piece  called 
The  Country  Wake.  In  1701  he  played  Shylock, 
as  a  comic  part,  to  Betterton's  Bassanio.  He 
became,  in  1709,  one  of  the  managers  of  the  Hay- 
market,  but  left  his  partners  about  four  years 
afterwards,  and  later  played  a  few  times  at 
Drury  Lane.  He  seems  to  have  been  somewhat 
obstinate  and  diflicult  to  deal  with,  though  a 
shrewd  business  man,  and  of  admitted  merits  as 
a  player.  The  well-known  prize  which  bears  his 
name,  Doggett's  Coat  and  Badge,  is  a  mark  of 
his  political  sentiments  as  a  Whig.  It  was 
founded  in  1716  in  celebration  of  the  accession 
of  George  I.  Consult  Doran,  Annals  of  the  Stage, 
edited   by   hoxse    (London,    1888). 

DOG-GRASS.     See  Couoh-Grass. 

DOGMA  (Lat.,  from  Gk.  doy/ja.  dogma,  from 
SoKeiv,  dokciii,  to  seem).  Originally  an  opinion 
or  proposition,  put  in  the  form  of  a  positive  as- 
sertion, its  truth  being  supposed  to  have  been 
previously  shown.  In  theolo.g\',  it  was  understood 
to  signify  a  doctrine  founded  on  Scripture,  and 
advanced  not  for  discussion,  but  for  belief.  But 
as  this  method  of  stating  truth  easily  degenerates 
into  the  assertion  of  opinions  without  ground, 
and  Avithout  regard  to  the  aspect  they  may  pre- 
sent to  others,  dogma  and  dogmatism  have  come 
in  English  to  be  almost  synonymous  with  asser- 
tion without  proof. 

In  Continental  theology,  however,  the  word  is 


still  used  without  implying  any  censure,  dogmas 
(Ger.  DogiHoi)  meaning  simply  doctrines;  and 
this  is  the  case  in  our  own  expression,  dogmatic 
theology  or  dogmatics,  which  is  that  branch  of 
theology  that  treats  of  the  .systematic  arrange- 
ment of  the  doctrines  of  Christianity.  The  first 
attempt  to  give  a  connected  view  of  Christian 
doctrine  was  made  in  tlie  fourth  century  hy 
Augustine,  who  in  his  Enchelridion  and  other 
works  treated  of  the  whole  body  of  doctrine  held 
by  the  Church,  though  without  any  very  scientific 
arrangement.  The  contributions  to  dogmatics 
made  in  the  fifth,  sixth,  and  seventh  centuries 
were  mere  collections  of  'sentences.'  In  the  East, 
in  the  eighth  century,  the  doctrines  of  the  Greek 
Church  were  treated  by  .John  of  Damascus  in  a 
form  already  Aristotelian,  and  his  work  may  be 
considered  the  first  systematically  arranged 
treatise  on  dogmatics.  His  book  was  as  influ- 
ential in  the  Greek  Church  as  the  writings  of 
Augustine  in  the  Latin.  The  regular  system- 
atizing of  doctrines  began  with  the  Scholastics  in 
the  eleventh  celiturj^  but  degenerated  often  into 
hair-splitting.  The  first  cultivators  of  dogmatic 
theology  among  the  Scholastics  were  Hildebert  of 
Tours  (died  ir32)  and  Abelard  (died  1142),  who 
were  followed  by  Petrus  Lombardus  (died  1164), 
Alexander  of  Hales  (died  1245),  Thomas  Aquinas 
(died   1274),   Duns   Scotus    (died   1308),  etc. 

The  era  of  the  Reformation  awoke  dogmatics 
to  a  new  life,  leading  it  back  from  Aristotle  to 
biblical  theology.  But  the  controversies  between 
the  different  churches  in  the  seventeenth  century 
and  the  too  great  importance  attached  to  con- 
fessions of  faith,  cramped  anew  its  freedom,  and 
gave  it  again  a  Scholastic  turn.  (For  the  history 
of  these  controversies  and  for  the  later  develop- 
ment of  Protestant  dogmatics,  M'hich,  under  the 
influence  of  German  criticism  and  philosophy, 
have  assumed  a  less  and  less  positive  form,  see 
Reformation;  German  Theology.)  Under  the 
stimulus  of  opposition  from  withovit,  the  theolo- 
gians of  the  Roman  Catholic  Church  have  de- 
voted much  labor  in  modern  times  to  the  pre:'  ic- 
tion  of  systematic  treatises,  which  usually  ad- 
here to  the  old  logical  methods  of  the  schoolmen, 
while  taking  account  of  all  modern  objections  to 
what  they  consider  revealed  dogmas.  The  names 
of  Canisius,  Petavius,  Thomassin,  Bellarmine, 
Suarez,  Liebermann,  and  Perrone  may  be  men- 
tioned among  a  host  of  others  in  the  last  three 
centuries.  Pope  Leo  XIII.  has  consistently  held 
up  Saint  Thomas  Aquinas  as  the  norm  of  modern 
dogmatic  theologj',  and  has  caused  an  increased 
study  and  use  of  his  works.  As  a  result  of  the 
Tractarian  movement,  much  more  attention  than 
formerly  has  been  paid  to  dogmatic  theology  in 
the  Church  of  England  and  its  allied  bodies,  but 
few  complete  or  systematic  works  have  been  pro- 
duced, and  many  of  the  more  modern  are  derived 
from  the  Roman  Catholic  authorities  named 
above.  For  the  history  of  dogmas,  see  Develop- 
mext  of  Doctrine;    Creeds  .\xd  Confessions. 

DOGMATISM.  In  philosophy,  the  assuni])- 
tion  of  metaphysical  knowledge  without  examin- 
ing the  conditions  and  the  limits  of  the  possibil- 
ity of  knowledge.  It  is  the  willingness  to  accept 
the  deliverances  of  consciousness  without  any 
further  ado.  All  naive  consciousness  is  in  a  cer- 
tain sense  dogmatic.  The  infant  apparently  does 
not  question  the  reality  of  his  experiences.  But 
in  time  the  inconsistencies  into  which  he  gets  by 
accepting  without  question  everything  that  comes 
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to  him  as  knowledge  call  attention  to  the  fact 
that  all  is  not  knowledge  that  seems  to  be.  If,  in 
spite  of  this  fact,  a  tlieorist  still  accepts  any 
judgment  as  valid  in  respect  to  ultimate  reality, 
without  tirst  inquiring  whether  his  general  con- 
ception of  knowledge  is  tenable,  and  whether  a 
tenable  conception  validates  those  judgTr..ents,  he 
is  a  philosophical  dogmatist.  Philosophical  dog- 
matism may  then  be  defined  as  the  attempt  to 
philosopliize  without  basing  one's  philosophy  on 
a  scientific  epistemologj'.  See  Knowledge,  The- 
ory of;    Critical  Philosophy;    Empiricism. 

DOG    OF    MONTARGIS,    moN'tiir'zhe'.^    See 

AVBRY    DE   ]\IoXTI)IOIER. 

DOG  SALMON,  sam'un.  ( 1 )  A  salmon 
(Oncorhynchiis  kef  a)  of  the  northwestern  Ameri- 
can coast,  which  resembles  the  quinnat,  but  is 
much  smaller  and  without  spots  on  the  fins.  It 
ascends  all  streams  from  San  Francisco  to  Kam- 
chatka, but  its  flesh  is  of  little  value.  Native 
names   are    hay-ko,    le    kai,    and   keta.      (2)    In 


A    DOG   BAL.MON. 


Mutilated  male  of  the  blueback  {Oncorbyncbus  nerka) 
returning  to  the  sea  at  the  close  of  the  breeding  season. 

Alaska,  an  allied  species,  Oncorhynchus  gor- 
buscha.  (See  Salmon.)  (3)  The  adult  male  of 
any  salmon,  when  it  is  ascending  a  river  in  the 
l)reeding  season,  or  attending  upon  the  females 
at  the  spawning-grounds.  In  the  course  of  this 
duty  constant  fighting  occurs,  and  the  survivors 
return  to  the  sea  in  a  very  damaged  condition. 

DOG  SHARK,     See  Dogfish  and  Tope. 

DOG'S  MERCURY.     See  Mercury. 

DOG'S-TAIL  GRASS  (so  called  because  its 
spike  is  fringed  only  on  one  side).  Ci/nosurus. 
A  genus  of  grasses  having  a  close  spike,  each 
spikelet  with  two  equal  glumes  and  three  to  five 
florets,  and  beneath  each  spikelet  a  comb-like 
bract  or  involucre.  The  species,  which  are  not 
very  numerous,  are  chiefly  natives  of  Europe  and 
Asia  ;  but  one  only  is  common  and  valuable,  the 
crested  dog's-tail  grass  {Ci/iiosttriis  crista f us) . 
which  forms  an  important  part  of  almost  all  good 
]iastures,  and  is  particularly  esteemed  for  sheep 
))astures  and  lawns,  for  the  improvement  of  which 
it  is  often  sown.  It  is  a  perennial  grass,  growing 
in  tufts  one  or  two  feet  high,  with  many  fine  root- 
leaves.  Its  herbage  is  fine  and  close,  and  its  deep 
roots  secure  it  against  droughts,  which  cause 
many  other  grasses  to  wither :  but  the  herbage  is 
not  sufficient  in  quantity  to  make  it  desirable  for 
hay.  The  seeds  are  small,  shining  and  yellow, 
whence  the  name  goldseed  sometimes  given  to 
this  grass  by  farmers.  The  mature  stems  of  this 
grass  are  used  in  the  manufacture  of  Leghorn 
hats.  It  has  been  sparingly  introduced  into  the 
United  States.  It  grows  best  on  rich  moist  soil, 
and.  as  it  endures  shade  well,  is  adapted  to 
shaded  lawns. 

DOG-STAR.     See  SiRius. 

DOGUE'RA.  A  baboon  {Ct/nocephalus  do- 
f/uera)  of  Abyssinia,  more  olive  in  color  than  the 


sacred    baboon    ( see    Baboon  ) ,    but    possibly    a 
variety  of  it. 

DOG'S-TOOTH  VIOLET.     See  Erythronil  m. 

DOG  WATCH.  The  two  short  watches  of  two 
hours  each,  from  4  to  G  p.  m.,  and  6  to  8  p.  M. 
These  watches  were  introduced  for  the  purpose 
of  securing  a  change  of  watch  each  day  for  the 
watch  ollicers.  As  it  makes  seven  watches  per 
day  instead  of  six,  it  causes  officers  to  have 
different  watclies  eveiy  day,  if  there  are  less  than 
seven — and  the  number  rarely  exceeds  five — ex- 
cept for  a  few  days  at  a  time,  and  this  excep- 
tionally.    See  Watch. 

DOG-WHELK.     See  AYhelk. 

DOGWOOD.  A  name  given  to  some  of  the 
shrubby  and  arborescent  species  of  the  genus 
(ornus.  There  are  about  twenty-five  species 
indigenous  to  Europe,  Asia,  and  North  America, 
most  of  which  are  shrubs,  although  a  few  become 
trees.  The  common  dog\vood  ( Cornus  sangui- 
irca)  of  Europe  is  a  shrub  12  to  18  feet  high.  As 
with  all  the  larger  shrubs  and  trees  of  the  genus, 
the  wood  is  hard  and  the  bark  bitter.  The  fruit 
is  small  and  in  France  an  oil  used  in  soap- 
making  is  expressed  from  it.  The  Cornelian 
cherry  (Cornus  mas),  also  a  native  of  Europe, 
yields  an  edible  fruit,  which  is  sometimes  used 
for  preserves.  Cornus  kousa  and  Cornus  capitata 
are  trees  in  the  eastern  part  of  Asia,  and  Cornus 
florida,  Cornus  alternifolia,  and  Cornus  Nuttallii 
in  the  United  States.  The  last-named  species  is 
the  largest  of  the  genus,  trees  often  reaching  a 
height  of  70  to  90  feet  and  a  diameter  of  two  feet. 
It  is  confined  to  the  Pacific  Coast  region  from 
British  Columbia  southward.  The  common  spe- 
cies in  the  United  States  is  Cornus  florida,  which 
is  found  from  ^Massachusetts  to  Texas.  It  is  a 
small  tree  rarely  more  than  30  feet  tall,  and  is 
well  known  on  account  of  its  four,  sometimes 
more,  white  or  ])ink  showy  bracts  ('flowers'), 
which  surround  the  inconspicuous  greenish-yel- 
low true  flowers.  In  Cornus  Nuttallii  the  bracts 
are  a  deej)  pink  and  are  four  or  five  inches  across, 
making  the  tree  a  very  striking  object  in  the 
forest.  The  berries  are  red  and  remain  on  the 
trees  during  most  of  the  winter.  The  wood  is 
white,  hard,  and  fine-grained,  and  is  much  used 
for  inlaying,  turning,  etc.  The  bark  of  Cornus 
florida  contains  a  bitter  tonic  principle  somewhat 
resembling  that  found  in  cinchona,  like  which 
it  is  used  to  some  extent  in  the  treatment  of 
fevers.  Other  species  also  contain  it,  but  in 
smaller  quantities.  Two  dwarf  herbaceous  spcr 
cies  are  common  at  high  latitudes,  Cornus  Cana- 
densis and  Cornus  suecica.  They  are  but  a  few 
inches  liigh,  have  small,  white-bracted  clusters 
of  flowers  and  red  berries,  often  called  'bunch- 
berries,'  from  their  liabit  of  growth.  The  shrubby 
species  are  common  along  watercourses  and  do 
not  liave  Ijracts  to  their  flowers.  Some  of  them 
are  quite  sliowy  when  in  flower,  and  also  in 
winter,  when  their  stems  are  bright  red.  The 
autumn  coloring  of  all  the  species  is  very  strik- 
ing, red  colors  prevailing.  In  the  West  Indies, 
Piscidia  erythrina.  a  leguminous  tree,  is  known 
as  dogwood.  Its  timber  is  hard  and  very  durable. 
The  bark  contains  a  narcotic  substance  fre- 
quently used  for  stupefying  fish,  and  as  an  ano- 
dyne in  medicine.  Poison  dogwood,  or  poison 
sumac,  as  it  is  more  properly  called,  is  Rhus 
venenata,  a  species  nearly  related  to  and  greatly 
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resembling  the  Rhus  vernix  of  Japan,  one  of  the 
trees  from  which,  through  the  action  of  the  lac- 
insect  ( Cdsteria  Incca ) ,  the  lac  of  commerce  is 
derived.  Poison  sumac  can  be  distinguished  from 
the  non-poisonous  species  of  smnac  by  its  spread- 
ing llower-clusters  and  v.'hite  berries.  The  iiower- 
clusters  of  liarmless  species  are  very  compact 
and  the  berries  red.     See  Corxel. 

DOHERTY,  duH'er-ti,  Robert  Remington 
( 1848 —  ) .  An  American  theologian  and  author. 
He  was  educated  at  Dickinson  College,  Pa.,  and 
at  Grant  University,  Tenn.  He  is  widely  known 
as  a  Avriter  on  religious  and  other  topics.  His 
])rincipal  works  include:  A  fluide  to  the  Study  of 
the  International  Lessons,  an  annual  publication 
(jointly  with  Dr.  J.  L.  Hurlbut  and  Dr.  T.  B. 
Neelv.  1891-1901);  and  Representative  Metho- 
dists  (1888). 

DOHM,  dom,  Ebnst  (1819-83).  A  German 
humorist.  He  was  born  at  Breslau,  and  studied 
theology  and  philosoph}^  at  Berlin  and  Halle.  He 
was  editor  of  Kladderadatsch,  one  of  the  lead- 
ing humorous  publications  of  Germany,  from 
1849  until  his  death,  and  took  high  rank  as  a 
master  of  political  satire.  He  translated  the 
Fables  of  Lafontaine  into  German  (illustrated 
by  Gustave  Dore,  1876-77)  and  published  several 
comedies  and  farces,  of  which  Das  erste  Debut 
(3d  ed.  1860)   was  probably  the  most  popular. 

DOHNANYI,  dO'non-ye,  Ernst  voN  (1877—). 
.An  Hungarian  pianist  and  composer,  born  in 
Pressburg.  He  studied  at  the  Royal  Conserva- 
tory in  Budapest  (1894-97),  where  several  of 
liis  compositions  received  prizes.  For  two  months 
during  the  simimer  of  1897,  he  studied  with 
D'Albert,  and  in  the  autumn  of  the  same  year 
Ijegan  a  successful  concert  tour  of  the  principal 
cities  of  Austria-Hungary,  Germany,  and  Eng- 
land. Beginning  in  March,  1900,  he  made  a  suc- 
cessful concert  tour  in  America,  and  returned  in 
October,  1900,  for  another  tour.  He  played,  with 
the  Boston  Symphony  Orchestra,  his  pianoforte 
Concerto  in  C  minor  (Rosendorf  prize  composi- 
tion, Vienna,  March,  1899),  and  composed,  be- 
sides that  Avork,  piano  pieces,  chamber  music, 
and  a  'cello  sonata;  and  in  1901  began  work  on 
his  second  symphony. 

DOHRN,  dorn.  Anton  (1840—).  A  German 
zoologist,  son  of  Karl  August  Dohrn,  born  in 
Stettin.  He  studied  the  natural  .sciences  under 
Haeckel  in  Jena,  Avhere  he  subsequently  became 
privat-docent.  He  was  also  for  several  years  in- 
terested in  the  investigation  of  marine  animals, 
es])ecia]ly  crustaceans,  and  made  excursions  to 
the  coast  of  England  and  to  the  Mediterranean  for 
the  purpose  of  studying  them.  In  1870  he 
founded  the  Zoological  Station  at  Naples,  the 
first  and  most  important  institution  of  its  kind. 
(See  Zoological  Station.)  He  has  written  Dcr 
Vrsprunri  der  WirbeJthiere  (1875)  ;  Studien  zur 
TWqcschichte  des  Wirbelthierkorpers   (1882). 

DOHRN,  Karl  ArcrsT  ( 1806-92) .  A  German 
entoinohigist.  He  was  born  in  Stettin,  and  was 
educated  in  Berlin.  He  traveled  extensively, 
through  Europe,  Africa,  and  South  America.  In 
1843  he  became  president  of  the  Entomological 
Society  of  Stettin  (the  first  to  be  established  in 
Germany),  and  editor  of  the  Entomolnqische  Zei- 
tunp.  "For  twenty  years  (1846-66)  he  was 
engaged  in  the  publication  of  tlie  Linncpn  Ento- 
molofrira,   a    work   of   sixteen   volumes.      H"^   was 


one  of  the  most  distinguished  coleopterists  of  his 
time. 

DOK'ANA  (Gk.  doKava.  from  doKos.  dokos, 
heam ) .  A  rude  Spartan  symbol  formed  by  two 
upright  beams  crossed  by  other  beams.  It  was 
of  very  ancient  origin,  and  was  probably  the 
image  of  the  Dioscuri,  which  the  Spartan  generals 
took  with  them  in  the  field. 

DOKO,  do'ko.  A  term  applied  generally  to 
dwarfish  tribes  of  central  Africa ;  pygmy.  Ac- 
cording to  Donaldson  Smith,  the  word  is  an 
opprobrious  or  contemptuous  appellation.  Con- 
sult Keane,  J/o»?,  Past  and  Present  (Cambridge 
1899). 

DOL'ABEL'LA,  Publics  Cornelius  (c.70- 
43  B.C. ) .  A  Roman  of  patrician  family,  and  of 
profligate  character.  Tliough  involved  in  crimi- 
nal charges,  he  was  defended  and  protected  by 
Cicero ;  and  in  B.C.  49  he  put  away  his  wife  Fabia 
that  he  might  sue  for  the  hand  of  Cicero's  daugh- 
ter Tullia,  whom  he  married,  notwithstanding 
the  orator's  opposition.  To  judge  from  Cicero's 
letters,  he  seems  to  have  had  hopes  of  the  young 
man's  reform ;  but  the  recklessness  of  Dolabella 
plunged  him  always  deeper  into  debt,  until  in  a 
short  time,  driven  from  Rome  by  the  demands 
of  his  creditors,  he  took  refuge  in  Ca>sar's  camp, 
and  was  assigned  to  the  command  of  a  fleet.  He 
took  part,  but  without  distinction,  in  the  battle 
of  Pharsalia,  and  then  returned  to  Rome,  hoping 
to  be  enriched  from  the  spoils  of  Cnesar's  vic- 
tories, but  in  this  he  was  disappointed.  Accor- 
dingly he  had  himself  adopted  into  a  plebeian 
family  and  secured  the  tribuneship,  when  he 
audaciously  proposed  a  bill  that  all  debts  should 
be  legally  canceled,  and  this  led  to  long  and 
bloody  contests.  Ccesar  got  him  away  from  Rome, 
and  gave  him  appointments  in  his  African  and 
Spanish  campaigns.  On  the  death  of  the  Dicta- 
tor, B.C.  44.  Dolabella  arbitrarily  seized  the  con- 
sular insignia  and  allied  himself  with  the  con- 
spirators. He  was,  however,  soon  won  over  by 
Antonius.  who  gave  him  the  appointment  to  gov- 
ern the  province  of  Syria.  On  his  way  to  the 
East  he  proved  violent  and  extortionate,  and  at 
Smvrna  he  caused  the  death  of  the  proconsul, 
C.  Trebonius,  who  had  withstood  his  schemings. 
At  length  Cassius  advanced  against  liim  and  be- 
seiged  him  in  Laodicea.  where,  to  avoid  capture, 
he  ordered  a  soldier  to  kill  him    (B.C.  43). 

DOLA'BRA  (Lat..  from  (^o/arc.  to  hew).  The 
Roman  name  for  an  implement  used  by  soldiers 
in  building  palisades  or  tearing  down  walls,  or 
as  a  battle-axe:  by  tlie  liusbandmen  for  break- 
ing up  the  soil  or  trimming  trees :  and  finally,  as 
sacrifices.  It  seems  to  be  represented  in  reliefs 
as  having  a  long  handle  of  wood,  to  which  is 
attached  a  liead  having  a  hatchet-blade  on  one 
side,  and  a  slightly  bent  pick  on  the  other.  The 
dolabra  was  at  one  time  incorrectly  considered 
identical   with   the  celt    (q.v.). 

DOLCE.  doFcha.  Lonovico  (1508-68).  An 
Italian  author,  born  in  Venice.  He  lived  always 
in  his  native  town,  and  wrote  or  translated  a 
niunber  of  works,  few  of  which  have  escaped 
oblivion.  He  was  by  turn  dramatist,  poet,  his- 
torian, compiler,  and  editor.  His  principnl  play. 
Marianva,  is  still  acted,  and  was  ada])ted  l).v  Vol- 
taire and  Tristan  for  the  French  stage. 

DOLCn,  dnFchA.  Carlo  (1616-86).  .\  Floren- 
tine painter,  born  ^lay  25.  1616.     At  the  age  of 
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fourteen,  he  painted  a  portrait  of  himself,  espe- 
cially good  in  color,  now  in  the  Pitti  Gallery. 
Although  a  pupil  of  Jaeopo  Vignali  (q.v.),  he 
did  not  follow  the  general  tendency  of  the  Man- 
nerists, but  finished  liis  \\orks  very  carefully, 
and  confined  himself  chieth'  to  small  pictures  of 
a  religious  nature.  His  colors  are  not  without 
liarinony,  but  tlieir  effect  is  marred  by  heavy, 
dark  shadows,  and  the  surface  of  his  pictures  is 
almost  as  smooth  as  porcelain.  His  work  is 
chiefly  characterized  by  its  religious  sentimental- 
ity. Among  his  best  paintings  is  his  own  jjor- 
trait  at  the  age  of  fifty-six,  and  that  of  the 
"Archduchess  Claiulia,"  both  in  the  Uffizi  at 
Florence:  "Christ  Blessing  the  Bread  and  Wine," 
and  "Saint  Cecilia,"  in  the  Dresden  Gallery;  and 
the  famous  "Magdalen"  at  Munich.  His  works 
may  be  best  studied  in  the  Uffizi  and  Pitti  gal- 
leries, and  in  the  Corsini  Palace  in  Florence. 
His  only  picture  painted  life-size,  the  "Virgin 
Appearing  to  Saint  Louis.  Bishop  of  Toulouse" 
(Uffizi),  shows  his  incapability  of  treating  larger 
subjects.  His  works  were  often  repeated  by  him- 
self, and  especially  by  his  daughter  and  pupil 
Agnese.  and  have  been  frequently  engraved.  He 
died  in  Florence,  January  17,  1686.  Consult 
Baldinucci.  .Yo#t~e  de'  professori  del  disegno 
(Milan.  1812). 

DOL'CINITES,  or  DUL'CINISTS.  The  fol- 
lowers of  Dolcino.    See  Apcstolic  Brethren. 

BOL'DRTJMS  (apparently  a  quasi-Lat.  form 
of  dialectic  Engl.  rZo/d,  f?o?^  really  p.p.  of  dull,  to 
stupefy,  from  dull,  AS.,  OS.,  dot,  Ger.  toll,  stupid, 
mad).  A  name  given  by  sailors  to  that  part  of 
the  ocean  near  the  equator  in  which  calms  and 
light  baffling  winds  prevail  with  hot.  sultry  air, 
local  sqvialls,  thunder,  and  rain.  In  the  doldrums 
sailing  vessels  beat  about  for  weeks  and  they  were 
formerly  the  dread  of  those  vessels  that  had  to 
cross  the  equator.  The  sailing  directions  and 
charts  published  by  INIaury  were  the  first  to  give 
comprehensive  directions  for  avoiding  those  parts 
of  the  ocean  most  troubled  by  the  doldrums.  The 
doldrums  proper  oscillate  north  and  south  of  the 
equator  with  the  season  of  the  year.  They  lie 
farthest  north  in  July,  August,  and  September, 
and  farther  south  in  January,  February,  and 
March.  In  the  Atlantic  Ocean  in  Februaiy,  the 
region  having  most  characteristic  doldrums  ex- 
tends between  the  equator  and  latitude  5°  X.  and 
between  longitudes  50°  and  30°  W.,  whereas  in 
August  it  extends  between  latitudes  5°  and  10° 
N.  and  longitudes  30°  and  4.5°  W.  In  the  Pacific 
Ocean,  in  January,  the  doldrum  region  extends, 
Avith  but  few  interruptions,  between  the  equator 
and  latitude  15°  S.  and  from  longitude  130°  E. 
eastward  to  longitiide  145°  W.  In  July  it  ex- 
tends over  two  regions  somewhat  separated  from 
each  other,  namelv  from  latitude  10°  N.  to  lati- 
tude 10°  S..  and  from  longitude  130°  to  165°  E., 
and  again  from  longitude  145°  to  about  80°  W., 
and  from  latitude  5°  to  15°  IST.  The  region  of  the 
doldrums  is  characterized  by  the  highest  tempera- 
tures and  moistures,  coupled  with  the  feeblest 
Avinds  that  occur  anywhere  on  the  ocean ;  the 
ocean  surface  in  these  regions  is  of  a  glassy 
smoothness,  often  bearing  a  thin  layer  of  oil  and 
waste  left  by  passing  vessels  and  floating  for  a 
long  time  on  the  surface.  An  irruption  of  cool 
air  into  the  doldrums  has  been  suggested  as  the 
initial  step  in  the  formation  of  a  rainy  region  in 
which  develop  the  West  Indian  hurricanes.     Al- 


though there  is  but  little  horizontal  motion  of 
the'  air  within  the  doldrums,  yet  there  appears  to 
be  considerable  vertical  motion.  The  doldrum 
region  lies  between  the  region  of  northeast  and 
southeast  trade  winds  and  is  the  apparent  start- 
ing-point of  the  great  upper  currents  that  are 
supposed  to  flow  from  the  equatorial  regions 
nortli  and  south  toward  either  pole. 

DOLE,  dol.  The  capital  of  an  arrondissement 
in  the  Department  of  Jura,  France,  25  miles 
southeast  of  Dijon  (Map:  France,  M  4).  It  is 
picturesquely  situated  on  a  vine-clad  slope  rising 
from  the  right  bank  of  the  River  Doubs,  and  the 
environs  are  tastefully  laid  out  in  gardens  and 
promenades.  The  principal  buildings  are  the 
Church  of  Notre  Dame,  a  Gothic  edifice  of  the 
sixteenth  century ;  the  Hotel  Dieu,  the  barracks, 
the  Palais  de  Justice,  occupying  a  conventual 
building  of  the  fourteenth  century,  and  the  Tower 
of  Vergy,  which  is  now  used  as  a  prison.  Its 
public  institutions  include  a  college,  an  agricul- 
tural society,  a  school  of  design,  a  picture  gal- 
lery, and  a  public  library'.  The  chief  manufac- 
tures of  Dole  are  hosiery,  tiles,  pottery,  chemical 
products,  and  beer;  there  are  also  iron-smelting 
furnaces,  flour-mills,  and  some  trade  in  corn, 
wine,  wood,  marble,  and  iron.  Population,  in 
1901,  14,627.  Dole  was  a  Roman  station  and 
garrison  town,  and  possesses  the  remains  of  a 
Roman  bridge,  aqueduct,  and  theatre.  It  be- 
longed to  the  dukes  of  Burgundy  and  resisted 
with  great  spirit  the  efforts  of  Louis  XL  to  an- 
nex it.    It  became  part  of  France  in  1678. 

DOLE,  Charles  Fletcher  (1845 — ).  A  Uni- 
tarian clergyman.  He  was  born  at  Brewer, 
]\Iaine,  and  was  educated  at  Harvard  and  at  An- 
dover  Theological  Seminary.  He  became  profes- 
sor of  Greek  at  the  University  of  Vermont  in 

1873,  and  in  1876  was  appointed  minister  of  the! 
First  Congregational  Church  of  Jamaica  Plain, 
Boston.  His  publications  include :  Early  Hebrew 
Stories  (1886);  The  Golden  Rule  in  Business 
(1895)  ;  A  Catechism  of  Liberal  Faith  (1895)  ; 
The  Coming  People  (1897):  The  Theology  of 
Civilisation  (1899);  The  Religion  of  a  Gentle- 
man (1900). 

DOLE,  Xath.\n  Ha-skell  (1852 — ).  An 
American  editor,  translator,  and  author,  bom  at 
Chelsea,    Mass.      He    graduated    at   Haiward    in 

1874,  was  for  some  years  an  instructor  in  secon- 
darA'  schools  in  Massachusetts,  and  was  later 
active  as  a  writer  and  journalist  in  Philadel- 
phia, Xew  York,  and  Boston.  He  has  edited 
several  publications,  of  Avhich  the  most  impor- 
tant is  The  Rubaiyat  of  Omar  Khayyam  (a  vari- 
orum edition  Avith  Fitzgerald's  fifth  version  as 
a  basis;  2  a'oIs.,  1806,  and  frequently  since) 
and  the  Collected  Works  of  Count  Tolstoy  (20 
A'ols.,  1899).  His  translations  from  Daudet, 
Scheffel,  and  Tolstoy  are  also  Avell  known.  His 
original  Avorks  include  The  Hawthorn  Tree,  and 
Other  Poems  (18951  ;  a  Life  of  Francis  William 
Bird  (1897)  ;    and  Omar,  the  Tent-Maker  (1899). 

DOLE,  S.4NFORD  Ballard  (1844—).  An  Ha- 
Avaiian  statesman.  He  AA'as  born  of  American 
parentage',  in  Honolulu,  HaAA^aii,  graduated  at 
Williams  College  ( WilliamstoAvn,  Mass.),  and 
Avas  admitted  to  the  bar  in  Boston.  He  AAas 
judge  of  the  Supreme  Court  of  HaAA-aii  from  1887 
to  1893.  On  the  OA^erthroAV  of  the  kingdom  in 
1893  he  became  President  of  the  ProA'isional  Gov- 
ernment, and  in  the  folloAving  year  was  elected 
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President  of  the  uewly  established  Hawaiian  Re- 
public, to  hold  office  until  1901.  President  Cleve- 
land's intention  of  restoring  constitutional  au- 
thority to  Queen  Liliuokalani  was  defeated  by 
President  Dole.  In  1808  he  was  appointed  a 
member  of  the  commission  for  recommending  leg- 
islation regarding  Hawaii  to  the  Congress  of  the 
LInited  States,  and  in  1900  became  Governor  of 
the  Territory  of  Hawaii. 

DOL'ERITE.     See  B.^salt. 

DOLES,  dr/lez,  Funeral.  See  Mortuary 
CusTOiis. 

DOLET,  do'la'.  Etiexne  (1509-46).  A  noted 
French  scholar  and  printer,  perhaps  the  illegiti- 
mate son  of  Francis  I.  He  was  born  at  Or- 
leans, studied  in  Paris,  Padua,  and  Venice,  where 
he  wrote  Latin  love  songs.  Returning  to  France 
in  1530,  he  studied  law  at  Toulouse,  but,  becom- 
ing involved  in  controversy  with  the  authorities, 
was  imprisoned  and  finally  banished.  In  1535  he 
had  a  controversy  with  Erasmus,  publishing  On 
the  Imitation  of  Cicero  (Dialoguus  de  Imitatione 
Ciceroniana ) ,  and  in  1536  issued  two  folio  Com- 
mentaries on  the  Latin  Lanijuagc  (Commentato- 
rium  Lingtia^  Latinie) .  He  then  secured  from  King 
Francis  a  general  leave  to  print  his  own  writings 
for  ten  years,  and  began  vigorotis  work  at  Lyons 
endeavoring  to  placate  the  clergy  by  his  Christian 
Cato  (Cato  Christianus) ,  but  irritating  them  as 
nuich  perhaps  by  his  Latin  \ew  Testament  as  by 
his  French  Rabelais.  He  was  imprisoned  for  fif- 
teen monthSj  released  on  the  pleading  of  Diicha- 
tel,  the  Bishop  of  Tulle,  again  arrested,  freed  by 
his  own  daring  ingenuity,  again  arrested,  taken 
to  Paris,  and  on  August  3,  1540,  was  branded, 
tortured,  strangled,  and  burned  at  the  instigation 
of  the  theologians  of  the  Sorbonne  as  a  relapsed 
atheist,  on  a  trumped-up  charge  that  was  its  own 
refutation.  He  was  not  a  technical  Protestant, 
hut  he  was  a  religious  man,  and  his  bold  advocacy 
of  the  free  and  open  Bible  was  the  chief  cause  of 
his  martyrdom.  The  mintttes  of  Dolet's  trial  were 
printed  by  Tallandicr  in  1836  from  the  registers 
of  the  Parlemcnt  of  Paris.  Consult :  Boulmier, 
l-Jfudes  siir  Ic  X^'Ieme  siecle.  Etienne  Dolet 
(Paris,  1875)  ;  Christie,  Etienne  Dolet,  the  Mar- 
Ij/r  of  the  Renaissance  (London.  1899)  ;  and  Fir- 
min-Didot,  Essai  snr  la  tt/por/raphie  (Paris, 
!S.>2). 

DOLGELLY,  dol-geth'le  (Welsh,  dale  of 
hazels).  A  market  town  and  the  capital  of  Mer- 
ionethshire, Xorth  Wales,  on  the  Wnion,  about  60 
miles  southwest  of  Chester  (Map:  Wales,  C  4). 
It  lies  in  a  rich  and  picturesque  valley.,  at  the 
foot  of  Cader  Idris,  and  dtiring  the  stimmer 
months  is  nuich  frequented  by  English  and  for- 
eign tourists.  It  is  celebrated  as  the  place  where 
Owen  Glendower  held  his  Parliament  in  1404  and 
'signed  his  treaty  with  Charles  VI.  of  France.  It 
lias  manufactures  of  coarse  woolens  and  flannels. 
Population,  in  1901,  2437. 

DOLGOJIUKI,  dol'go-roo'ke,  Peter  Vladimi- 
Rovircii  (1807-08).  A  Russian  author,  bora  in 
Mo.scow.  His  Notice  snr  les  principales  families 
dc  la  Rvssie  (published  imder  the  name  of  d'Al- 
niagro,  1843)  caused  his  temporary  banishment 
by  Czar  Nicholas  T.  Upon  the  appearance  of  his 
En  vcrite  sur  la  Russie  (1860),  he  was  finally 
exiled  from  Russia  for  life.  His  Mcmoires  ( 1867- 
71)  contain  much  of  interest  regarding  many  no- 
table jiersonages  of  his  dav. 


DOLGORUKOVA,  dol'go-roo'ko-va,  Yekatee- 

INA       MiKIIAILOVNA,        PRINCESS        YURYEVSKAYA 

(1846 — ).  The  favorite  of  the  Rtissian  Czar, 
Alexander  II.,  who  contracted  a  morganatic  mar- 
riage with  her  in  July,  1880,  after  the  death  of 
his  wife.  She  bore  him  a  son,  Prince  Georgiy 
Yuryevskoy  (1873),  at  present  in  the  Russian 
Navy,  and  two  daughters.  After  the  assassination 
of  the  Czar  she  removed  to  Switzerland,  and  in 
1882  published  at  Geneva,  under  the  pen-name  of 
Victor  Laferte,  Alexandre  II.,  Details  inedits  sur 
sa  vie  intinie  et  sa  viort. 

DOLICHOCEPHALY,  dol'I-ko-sef'a-li.  See 
Anthropometry  ;  Man,  Science  of. 

DOLICHOS,  d6Pi-k6s(Neo-Lat.,  from  Gk.  8o/.i. 
x6s,  doluhos,  long,  on  account  of  the  long  pods). 
A  genus  of  plants  of  the  order  Leguminosae, 
closely  allied  to  Phaseolus  (see  Kidney-Bean), 
from  which  it  is  distinguished  by  the  extension 
of  the  base  of  the  standard  so  as  to  embrace 
the  wings  of  the  corolla  at  their  base.  The 
genus  includes  a  considerable  number  of  spe- 
cies, some  shrubby,  some  annual,  and  some  per- 
ennial herbaceous  plants.  Some  have  beautiful 
flowers,  and  some  of  the  herbaceous  species  are 
cultivated  on  account  of  their  seeds,  which  aff'ord 
a  kind  of  bean :  or  of  their  young  pods,  which, 
like  tho.se  of  the  kidney-bean,  are  boiled  for  the 
table.  The  more  important  species  are  Dolichos 
lablab,  a  native  of  India  and  Egypt;  Dolichos 
lubia,  a  native  of  Egypt ;  Dolichos  sesquipedalis, 
a  native  of  America  ;  Dolichos  soya  or  Soja  his- 
pida  (the  soy  bean),  and  Dolichos  biflora  (horse 
gram),  natives  in  India:  Dolichos  sphserosper- 
mus  (calavana,  or  dark-eyed  pea),  a  native  of 
the  West  Indies.  In  the  climate  of  Great 
Britain,  even  the  most  hardy  kinds  require  the 
aid  of  a  little  artificial  heat,  and  they  are  reck- 
oned inferior  to  other  kinds  of  beans  or  garden 
vegetables  of  easier  cultivation.  The  well-known 
Chinese  sauce  or  ketchup  called  Soy  (q.v. )  is 
made  from  the  soy  bean.  Allied  to  Dolichos  is 
the  genus  Canavalia,  to  which  belong  the  sword 
beans  of  India.  Canavalia  ensiformis.  the  com- 
monly cultivated  species,  has  pods  two  feet  long. 
Another  allied  genus  is  Psophocarpus.  The  seeds 
of  Dolichos  tetragonolobus  are  used  in  the  Mau- 
ritius as  beans  are  in  America;  and  its  pods  and 
tuberous  roots  are  common  Indian  esculents. 
Some  species  of  Pachyrhizus,  also  an  allied 
genus,  are  remarkable  for  their  tuberous  roots, 
as  Pachyrhizus  angulatus,  a  native  of  India,  now 
cultivated  in  South  America  and  other  warm 
countries  for  its  pleasant,  turnip-like  tubers; 
and  Phaseolus  trilobus,  which  has  ttibers  two  feet 
long  and  nearly  cylindrical,  much  used  as  a 
boiled  vegetable  in  China  and  Cochin-China.  See 
Bean. 

DO'LIUM  (Lat.,  large  jar).  A  genus  of  gas- 
tropod mollusks.    See  Tun-Shell. 

DOLL  (probably  from  Dolh  abbreviatiop  of 
Dorothy).  A  figure  representing  a  baby,  which 
has  always  been  a  favorite  toy  for  girls.  Dolls 
have  been  used  from  the  earliest  times  and 
among  all  nations,  barbarous  as  well  as  civilized, 
because  such  tastes  and  desires  spring  from  that 
love  of  nursing  and  fondling  infants  implanted 
by  nature  in  the  female  character.  The  manufac- 
ture of  dolls  is  and  has  always  been  an  industry 
carried  on  in  the  rural  districts  of  Continental 
Europe,  chiefly  by  the  peasants  in  their  homes. 
Factories  for  the  manufacture  of  dolls  have  been 
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introduced  into  England  and  America,  but  the  ex- 
treme cheapness  of  jjcasant  labor  and  the  won- 
derful skill  acquired  by  successive  generations  in 
the  art  of  doll-making,  still  enable  this  hand- 
made product  to  compete  successfully  with  the 
output  of  the  factory.  As  in  the  case  of  most 
other  toys,  dolls  were  at  one  time  imnorted  into 
Great  Britain  chiefly  from  tlie  Netherlands ;  and 
hence  not  an  unusual  name  for  a  doll  was  'a 
Flanders  baby.'  These  old  Flemish  or  Dutch  dolls 
were  made  of  wood,  with  neatly  formed  faces  and 
flashy  dresses,  the  cheaper  kinds  having  slender 
wooden  legs.  ^lost  of  the  dolls  made  about  1860 
were  the  long,  slender,  kid  or  cloth  bodied  dolls, 
with  heads  of  papier-mache  or  china.  Next 
came  the  beautiful  wax  dolls,  with  natural  ring- 
lets, eyes  that  open  and  shut;  and  apparatus  in- 
side by  which  they  could  be  made  to  squeak  and 
sometimes  saj-  'Papa"  and  '^lanuna.' 

These  dolls,  though  very  beautiful,  were  both 
expensive  and  perishable,  and  are  no  longer  manu- 
factured. Last  of  all  came  the  wooden-bodied 
jointed  dolls.  These  were  invented  by  a  French- 
man called  Jumeau.  and  for  a  time  were  made 
wholly  in  France:  but  a  jointed  doll  equally 
good,  though  less  costly,  is  now  made  in  Germany. 
China  and  bisque  heads  of  dolls  are  made  in 
little  village  factories  in  Continental  Europe,  the 
manufacture  being  limited  by  the  village  au- 
thorities on  account  of  the  smoke  nuisance  which 
it  creates.  Papier-mache  and  other  composition 
lieads  are  usually  molded  at  home.  In  making 
dolls,  the  work  is  divided  among  the  memliers  of 
the  household,  the  father  molding  the  different 
parts  of  the  doll,  the  mother  painting  them  and 
making  tlie  wigs,  while  the  children  put  the 
parts  together.  After  completion,  the  dolls  are 
taken  to  a  general  collecting  house. 

The  manufacture  of  rubber  dolls  is  a  branch  of 
the  industry  which  is  chiefly  carried  on  in  large 
factories.  A  recent  development  is  the  modem 
rag  baby,  a  doll  made  from  printed  cloth  and 
stuffed  into  the  well-rounded  form  of  a  baby. 
This  form  of  doll  is  printed  in  bright  colors,  and 
is  largely  made  in  America. 

DOL'LALOLOiA.  The  Queen  in  Fielding's 
burlesque  Tom  Thumb.  She  has  a  trifling  weak- 
ness as  regards  strong  drink,  and  is  a  bit  of  a 
shrew.     She  is  enamored  of  Tom  Thumb. 

DOLLAR.  The  unit  of  value  in  the  monetary 
systems  of  the  United  States  and  Canada.  The 
name  itself  is  derived  from  Joachimsthal,  in  Bo- 
hemia,  where  the  counts  of  Sehlick.  in  the  fif- 
teenth century,  struck  large  coins  of  silver  from 
the  metal  found  in  the  neighborhood.  These  were 
kno^^•n  as  'Joaclilmsthdler,'  or.  by  abbreviation. 
'Ihnler,'  from  which,  through  the  Low  German 
(Idler,  the  word  dolhir  is  derived. 

Among  the  nuiltitude  of  coins  which  prevailed 
before  the  present  cpntury,  certain  issues  came 
to  be  regarded  as  standard  by  reason  of  the  ex- 
cellence of  their  manufacture,  and  liecame  inter- 
national coins  of  wide  circulation.  It  was  thus 
that  a  valley  in  the  recesses  of  the  Bohemian 
mountains  gave  the  name  to  the  monetary  imit  of 
Prussia  before  the  establishment  of  the  German 
Empire,  and  to  that  of  the  T'nited  States.  Canada. 
Mexico,  and  other  countries.  Somewhat  similar 
is  the  derivation  of  the  term  'florin.'  familiar  in 
the  Netherlands  and  Austria,  and  represented  in 
the  Encrlish  coinage  from  coins  manufactured  in 
the  Middle  Aaes  in  Florence. 


The  American  dollar,  established  by  the  Coin- 
age Act  of  1792,  was  taken  from  the  Spanish 
dollar  in  circulation  in  the  colonies,  correspond- 
ing roughly  to  the  average  weight  of  the  dollar, 
though  it  was  slightly  less  than  the  legal  weight. 
While  the  dollar,  since  17 '••2.  has  been  the  unit 
of  value  in  the  I'nited  States,  it  was,  prior  to 
1873,  but  little  represented  by  coins  of  this  de- 
nomination. The  silver  dollar,  by  the  act  of  1792. 
weiglied  41G  grains,  and  had  a  fineness,  of  .8924. 
This  weight  was  changed  bv  the  act  of  January 
18.  1837.  to  4121/2  grains,  'itno  fine,  at  wliich  i't 
still  remains,  although  a  number  of  silver  dollars, 
called  trnile  doUars.  ^^■eiglling  420  grains  each, 
were  coined  in  1873.  in  order  to  facilitate  trade 
with  China  and  Japan.  Prior  to  1873  only  8,031,- 
238  dollars  were  coined.  Large  amoiuits  of  the 
half-dollars,  which  were  then  exactly  half  the  size 
of  the  dollar,  were,  however,  coined.  Further  coin- 
age of  the  silver  dollar  was  authorized  bv  the  acts 
of  Foliruary  28.  1878,  and  July  14.  1890.  Gold 
dollars,  weighing  25.8  grains,  with  a  fineness  of 
.900.  were  authorized  to  be  coined  by  the  act  of 
March  3.  1849.  and  over  19.000,000  were  thus 
coined  before  tlie  coinage  was  discontinued 
(September  26.  1890).  By  the  act  of  March  14. 
1900,  the  gold  dollar  was  declared  to  be  the  stan- 
dard of  value  in  the  United  States,  but  no  pro- 
vision was  made  for  the  issue  of  a  coin  corre- 
sponding to  the  unit.     See  !MoNEY. 

DOL'LARDEE'  (probably  from  dollar,  on  ac- 
count of  the  color).  A  local  name,  in  Kentucky, 
for  the  blue  sunfish  {Lepomis  pallidus) .  See 
SuNFi.sii :  and  Plate  of  D.a.rteks  and  Sunfish. 

DOLLAR-FISH  (so  called  on  account  of  the 
color  and  shape).  A  local  name  in  ]\Iaine  for 
the  butterfish   {f<tromateiis  triacanthus) . 

DOLLART,  dol'iirt.  A  shallow,  nearly  land- 
locked inlet  c)f  the  North  Sea  at  the  mouth  of 
the  river  Ems,  between  the  Prussian  Province  of 
Hanover  and  the  Dutch  Ps'ovince  of  (xroningen 
(Map:  Holland.  F  1).  It  is  about  13  iniles  in 
length  by  7  in  breadth,  and  was  formed  by  in- 
imdations  of  the  sea,  the  first  of  which  took 
place  in  the  latter  half  of  the  thirteenth  century 
and  the  last  in  the  sixteenth  century.  By  these 
watery  inroads  a  large  niimber  of  villages  were 
submerged,  and  thousands  of  persons  perished. 
Since  then,  part  of  the  land  has  been  reclaimed, 
especially  on  the  Dutch   shore. 

DOLLINGER,  delling-er,  Johann  Joseph  Ig- 
XAZ  vox  (17nn-lS90).  A  distinguished  German 
Roman  Catholic  theologian  and  historian.  He 
was  born  at  Bamberg.  Bavaria.  February  28, 
1799.  He  was  educated  there  and  at  the  Uni- 
versity of  \Mirzburg.  where  his  father  was  pro- 
fessor of  anatomy  and  physiology.  He  was 
ordained  a  priest  in  1822.  In  1823  he  became 
a  teacher  at  Aschaffenburg;  in  1826,  professor  of 
Church  history  and  ecclesiastical  jurisprudenc-e 
in  the  newly  established  University  of  Munich, 
and  began  an  extraordinary  career  as  historian, 
politician,  publicist,  dispiitant.  and  councilor. 
His  first  book.  Die  Jjehre  rnn  drr  Eiirhurisiir  in 
den  ersfe))  drei  Jahrhunderten  (1826).  was  writ- 
ten at  Aschafl'enburg.  In  1828  he  published  a 
history  of  the  Beformation  as  the  continuation 
of  Hortig's  Hrnidbuch  der  Kircheugesehiohte.  In 
1832  he  was  appointed  defensor  matrimonii. 
(Sec  Defexokk  of  the  ;M.\rriage  Tie.)  In  1833- 
3.T    he    pu])li<hed    a    Gesehirhle    der    ehristlichen 
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Kirche,  and  in  1830-38  the  Lehrhuch  der  Kircheii- 
geschichtc.  Neither  of  tliese  works  was  carried 
to  completion;  they  are  combined  in  the  Eng- 
lish translation,  A  History  of  the  Church  (1840- 
42j.  In  his  next  work,  Die  Rcforniatioii,  ihre 
innere  Entwicklung  uitd  ihre  Wirkungen  im  Um- 
funge  des  lutheriichm  Bckcnninisses  (18415-48), 
he  gathered  everytliing  he  could  tind  unfavorable 
to  the  reformers  and  their  work.  Luther,  eine 
i^kizze  (1851).  also  belongs  to  this  period.  For 
a  time  he  undertook  the  duties  of  the  chair  of 
dogmatic  theology  and  lectured  on  "The  Phi- 
losophy of  Religion,"  on  "Symbolism,"  and  on 
"Patristic  Literature."  He  was  a  frequent  con- 
tributor to  the  II istoriscli-polit ische  JiUitter,  and 
published  several  pamplilets  on  subjects  of  oc- 
casional interest.  He  was  one  of  the  chief  con- 
tributors to  the  first  edition  of  Wetzer  and 
Welte's  Kirehen-Lcxicon,  in  which  his  articles  on 
Luther,  on  Bossuet,  and  on  Duns  Scotus  at- 
tracted much  attention.  In  1845  he  was  chosen 
to  represent  the  Universitj'  of  Munich  in  the 
Bavarian  Chamber,  but,  being  deprived  of  his  pro- 
fessorship in  1847,  he  lost  his  seat.  In  the  Par- 
liament of  Frankfort  in  1848-4!)  lie  was  recog- 
nized as  the  leader  of  the  Roman  Catholic 
party,  and  fought  for  the  unconditional  free- 
dom and  independence  of  the  Church.  In  1849 
he  was  restored  to  his  professorship  and  also 
to  his  phice  in  the  Bavarian  Cliamber,  which  he 
held  till  1852.  Up  to  this  time  Dr.  Dollinger 
had  been  an  extreme  Catholic,  an  Ultramontane, 
and  a  bitter  opponent  of  Protestantism.  From 
now  on,  however,  inlluenced  by  his  historical 
studies,  liis  attitude  began  to  change,  and  he 
became  more  liberal.  Tliis  change  dates  particu- 
larly from  a  visit  to  Rome  in  1852.  Works  in 
whicli  it  is  evident  are:  IJippolgtus  uml  Kallis- 
lus,  oder  die  roniische  Kirche  in  der  ersfeu  Hdlfte 
des  driiteu  -Jahrhunderts  (1853);  Heideiithum 
and  Judenthuni.  VorhnUe  ~ur  Geftehichte  des 
Christenthums  (1857;  English  tran-slation.  The 
dentile  and  tlie  Jcir  in  the  Courts  of  the  Temple 
of  Christ,  18(52).  a  masterly  survey  of  the  con- 
dition of  the  world  at  the  birth  of  Jesus;  Chris- 
tenthum  und  Kirche  in  der  Zeit  der  Grundlegung 
(18(50).  In  18(51  Dr.  Dnllinger  delivered  two  ad- 
dresses at  Munich  which  were  represented  as 
hostile  to  the  temporal  sovereignty  of  the  Pope, 
and  brought  upon  him  nnich  criticism.  To  ex- 
plain and  justify  his  position  he  published  Kirche 
und  Kirchen,  Papstthum  und  Kirchenstaat 
(1861),  a  comparative  survey  of  the  condition 
of  the  non-Catholic  communions  and  of  the 
Church,  and  also  a  resume  of  the  history  and 
condition  of  the  Papal  States,  showing  that  while 
the  temporal  sovereignty  was  the  means  provi- 
dentially established  for  maintaining  the  spir- 
itual independence  of  the  Papacy,  yet  it  was  by 
no  means  essential,  that  the  Papacy  long  existed 
without  it.  and  that,  even  if  it  were  overthrown. 
Providence  would  devise  other  means  of  attain- 
ing the  same  end.  The  second  part  was  a  criti- 
cism of  the  administration  of  the  Papal  States, 
which  gave  dissatisfaction  to  the  authorities,  as 
being,  thougli  well  meant,  inop])ortune,  and  tliere- 
fore  unfriendly.  Die  Papstfnhrln  des  Mittel- 
itlters  (18fi3).  and  an  address  delivered  at 
Mmiicli  the  same  year,  Vergangenheit  und  Ge- 
genuart  der  kuthoJisehen  Theologie,  were  no  more 
acceptable.  Similar  feelin<:s  were  aroused  by 
the  part  taken  i)y  Dr.  Diil linger  in  reference  to 
tno    'Catholic    Union.'      r?ut    l)is    orthodoxy    and 


learning  were  unquestioned,  and  his  influence, 
especially  at  home,  was  very  great  until  the  ap- 
proach of  the  time  for  opening  the  Vatican 
Council.  It  was  understood  that  the  doctrine  of 
the  infallibility  of  the  Pope  would  be  a  subject 
of  discussion  and  Dr.  Diillinger  was  active  in 
organizing  opposition.  Assisted  by  his  colleague, 
Friedrich,  and  others,  he  wrote  articles  and  let- 
ters on  the  subject  for  the  Augsburg  Allgemeine 
Zeitung,  which  were  afterwards  collected  in  book 
form:  Der  Papst  und  d(ts  Konzil  ( 18t)9,  under 
the  pseudoujm  Janus),  and  Brief e  com  Konzil 
(1870,  under  the  name  (^uirinus).  On  the  pub- 
lication of  the  decree  of  the  council  defining  the 
infallibility  of  the  Po})e  in  all  doctrinal  teach- 
ings on  faith  and  morals  addressed  ex  cathedra 
to  the  universal  Church,  Dr.  Drdlinger  refused  to 
accept  the  doctrine.  In  August,  187().  he  presided 
over  a  gathering  of  theologians  at  Nuremberg 
which  publicly  repudiated  the  doctrine  and 
formed  the  germ  of  the  Old  Catholic  movement. 
In  the  organization  of  the  Old  Catholic  Church, 
however,  he  took  no  active  part.  He  was  ex- 
communicated by  the  Archbishop  of  Munich  in 
April,  1871,  While  the  sentence  was  pending,  he 
was  elected  rector  of  tlie  university  of  Munich  by 
a  large  majority  of  votes,  and  after  it  was  pro- 
nounced he  received  honorary  degrees  by  the 
universities  of  Oxford  and  Edinburgh,  and  was 
decorated  by  the  King  of  Bavaria  and  the  Em- 
peror of  Germany.  Although  he  ceased  to  teach 
theologA',  he  continued  to  lecture  on  ecclesiastical 
history  and  related  subjects.  His  literary  ac- 
tivity was  little  diminished  during  this  stormy 
period  of  his  life.  Among  his  later  works  may 
be  mentioned:  Sammlung  roii  Urkunden  zur 
Geschichte  des  Koiizils  von  Trient  (1870)  :  Aka- 
demisehe  Vortriige  (1888-91);  BeHriigc  zur 
Sektengeschichte  des  Mittelalters  (1890)  ;  Briefe 
und  ErkUirungen  iibcr  die  ratikanischen  Dekrete 
(1890);  Kleinere  Hchriften  (1890).  With  Pro- 
fessor Reusch  he  reprinted  the  autobiography  of 
Bellarmine  (1887),  and  prepared  a  history  of 
recent  Roman  Catholic  ethical  discussion  as  a 
thrust  at  the  Jesuits,  Geschichte  der  Moral- 
streitigkeiten  in  der  rdmisch-katholischen  Kirche 
seit  dem  XVI.  dahrhundert  (1890).  He  died  at 
Munich.  January  10,  1890.  Consult:  Kobell, 
Ignaz  von  D(jlli)iger,  Erinnerungen  (Munich. 
1891);  ^lichael.  Jgnaz  von  Diillinger,  eine  Cha- 
rakteristik  (Innsbruck,  1893)  :  and  particularly 
the  life  by  Friedrich  (Munich.  1899.-1901).  See 
Old  Catholics. 

DOLLIVER  ROMANCE,  The.  A  novel 
which  Nathaniel  Hawtliorne  engaged  himself  to 
contribute  to  the  Atlantic  MonthJg;  but  which 
his  last  illness  rendered  him  unable  to  complete. 
The  first  installment  appeared  in  that  magazine, 
July.  1864. 

DOL'LOND,  John  (170(5-01).  A  distingiiished 
English  optician,  inventor  of  the  achromatic 
object-glass  for  telescopes.  He  was  the  son  of  a 
silk-weaver  in  humble  circumstances  who  had 
come  to  London  as  a  French  refugee.  Dollond 
followed  his  father's  occupation,  but  was  also 
able  to  devote  himself  to  the  study  of  mathe- 
matics, optics,  and  astronomy.  In  addition  he 
made  himself  acquainted  with  anatomy  and 
theology,  and  went  so  far  in  the  study  of  the 
classical  languages  as  to  translate  the  Creek 
Testament  into  Latin,  and  wa';  also  able  to  read 
French,    (rcrman.   and    Italian.      He   apprenticed 
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liis  eldest  son,  Peter,  to  an  optician :  and  after 
the  latter  had  established  himself  in  business 
on  his  own  account,  he  was  joined  by  his  father 
in  1752.  John  Dollond  now  devoted  himself  to 
the  improvement  of  the  refracting  telescope, 
in  which  work  he  was  encouraged  by  the  most 
distinguished  scientiiic  men  of  the  time.  After 
a  series  of  well-contrived  experiments  and  re- 
searches, commenced  in  1757  and  carried  on  for 
several  years,  he  succeeded  in  constructing  lenses 
where  a  concave  lens  of  flint  glass  was  combined 
with  a  convex  lens  of  crown  glass  with  the  re- 
sult that  images  were  produced  without  any 
colored  border.  (See  Achromatism.)  This  was 
undoubtedly  the  greatest  improvement  that  the 
telescope  had  received  since  its  first  invention. 
The  memoir  (published  in  the  Philosophical 
Transactions  for  175S)  in  which  he  gave  an  ac- 
count of  his  investigations,  was  rewarded  by  the 
council  of  the  Royal  Society  with  the  Copley 
medal.  In  1761  Dollond  was  appointed  optician 
to  the  King,  and  was  elected  a  fellow  of  the 
Royal  Society.  His  two  sons  continued  to  carry 
on  the  business  with  gi-eat  reputation  and  suc- 
cess. Con'sult  Kelly,  Life  of  John  Dollond  (Lon- 
don,  1808). 

DOLL'S  HOTJSE,  A.  The  English  version  of 
Et  Duhhehjern.  a  play  by  Henrik  Ibsen  (q.v. ), 
produced  at  Christiania  in  1870.  It  was  brought 
out  in  London,  ten  years  later,  and  deals  with 
the  problem  arising  from  the  petty  deceits  of 
early  married  life  and  their  moral  danger. 

DOLLY  VARDEN.  In  Dickens's  Barnaby 
Kudgc,  the  coquettish  daughter  of  Gabriel  Var- 
den,  a  locksmith,  whom  she  rules  completely. 
She  is  impulsi^•e,  soft-hearted,  and  full  of  pretty 
strategies.  Her  dainty  dress  of  flowered  dimity, 
cut  sliort  enough  to  show  her  neat  ankles  and 
buckled  shoes,  gave  the  name  Dolly  Toj-den  to  a 
style  of  dress  which  came  into  fashion  soon  after 
Barnaby  Rudge  was  published. 

DOLLY  VARDEN  TROUT  (from  the  color, 
which  resembles  a  DoUi/  Tarden.  a  gown  of  gay 
muslin  print  worn  by  women  about  I8f)5-70). 
The  common  brook-trout  (Salrelinus  malma) .  a 
charr  of  the  mountains  of  Avestern  Xorth  Amer- 
ica, "from  the  upper  Sacramento  to  ^Montana, 
Alaska,  and  Kamchatka."  It  has  a  stout  body, 
large  head  and  mouth,  and  the  back  more  ele- 
vated and  less  compressed  than  the  Eastern  brook- 
trout  {Salrelinus  fontinalis)  :  the  tail  is  almost 
truncate,  and  the  adipose  fin  is  unusually  large. 
"General  color,  olivaceous:  the  sides  with  round 
red  spots  nearly  the  size  of  the  eye.  the  back 
commonly  with  smaller  pale  ones,  a  feature  of 
coloration  which  distinguishes  this  species  at 
once  from  the  others."  It  aboimds  in  the  streams 
of  the  nortliern  Rocky  ^lountains.  where  it  is  also 
known  as  bull-trout  or  red-spotted  trout;  and  in 
the  far  Northwest,  where  it  has  the  Kamchatkan 
name  'malma:'  it  descends  to  the  sea  and  some- 
times reaches  a  weight  of  twelve  pounds.  It  is 
one  of  the  most  beatitiful  and  active  of  the 
Salmonidre,  and  has  been  extensively  trans- 
planted to  waters  in  the  northeastern  L^nited 
States  and  Europe.    See  Trout. 

DOLMEN  (Bret.,  table-stone,  from  dol.  table 
-|-  men,  Welsh  maen,  stone:  the  Wel^li  equivalent 
is  cromlech,  bending  slab).  The  name  given  to  a 
class  of  monuments  of  prehistoric  ciA'ilization, 
consisting     of     several     sreat     stone    .slabs,     set 


edgewise  in  the  earth  and  supporting  a  flat 
capstone  for  the  roof,  designed  for  a  se- 
ptdchral  chamber.  The  greatest  historic  in- 
terest attaches  to  these  monuments,  for  several 
reasons.  They  were  erected  in  the  British  Isles, 
in  northwestern  France,  in  Spain,  along  North- 
ern Africa,  in  Syria,  and  chambered  mounds  exist 
as  far  east  as  Japan.  They  mark  the  Neolithic 
period  in  Europe,  and  their  erection  may  be 
called  the  beginning  of  engineering.  In  Guern- 
sey and  elsewhere  they  are  styled  Druid  altars, 
and  are  associated  with  Druidical  rites.  By 
some  they  have  been  attributed  to  the  Celts,  and 
this  raises  the  question  whether  all  the  dolmen- 
builders  of  Nortliern  Africa  and  Europe  and 
even  in  Japan  were  of  the  same  race.  If  they 
were,  they  would  belong  rather  to  the  Iberic 
branch  of  Sergi's  Eurafric  species,  a  strain  of 
whose  blood  may  have  reached  the  Orient.  Dol- 
mens were  sometimes  covered  with  immense  tu- 
muli, and  again  the  earth  envelope  reached  only 
the  capstone.  Some  of  the  mounds  were  of  great 
size,  as  that  of  Silbury  Hill.  Wiltshire.  170  feet 
high,  and  316  feet  along  the  slope.  In  some  of 
the  chambers  might  have  been  single  interments; 
in  others,  says  Keane.  the  same  mound  had  to  do 
duty  for  many  generations,  the  original  cell 
expanded  into  the  "family  vavilt.'  developing  a 
system  of  lateral  chambers  30  X  16,  and  8  feet 
high,  with  roof  slabs  of  corresponding  size,  some 
weighing  10.  20,  and  even  40  tons.  Consult: 
Keane,  Ethnology  (Cambridge,  1896)  ;  Borlase, 
The  Dolmens  of  Ireland   (London,  1897), 

DOLOMIETJ,  do'hi'mye',  Deouat  Gut  Silvain 
Tancrede  Gratet  de  (1750-1801).  A  French 
geologist  and  mineralogist.  He  was  one  of 
the  Knights  of  ilalta  when  a  boy,  and  fought 
a  duel  with  and  killed  a  brother  knight,  for 
which  he  was  condemned  to  death,  but  was  saved 
in  consideration  of  his  youth.  He  then  turned 
his  attention  to  science,  and  visited  Portugal. 
Spain,  and  Sicily,  making  interesting  obsen-a- 
tions  on  the  geological  structure  of  the  Pyrenees. 
He  minutely  described  the  earthquake  in  Cala- 
bria in  1783.  and  in  later  years  studied  the 
Alps,  where  he  discovered  the  mineral  'dolomite,' 
which  is  named  after  him.  He  became  professor 
in  the  Paris  School  of  IMines  and  a  member  of 
the  Institute  from  it'^  formation.  In  1798  he 
was  on  tlie  scientific  staff  of  Bonaparte's  expe- 
dition to  Egypt.  Here  he  lost  his  health,  and  on 
the  way  home  was  left  at  Messina,  wliere  he 
was  an  object  of  political  hatred  becau.se  he  luid 
revealed  in  1783  to  the  Grand  Master  of  Malta 
the  designs  of  the  Neapolitans  against  that 
island.  He  Avas  confined  in  a  wretched  dun- 
geon, clothed  in  rags,  and  given  only  a  bed  of 
straw.  There  he  was  kept  twenty-one  months. 
Denied  writing  materials,  he  made  a  pen  from  a 
piece  of  wood,  and  with  the  smoke  of  his  lamp 
for  ink,  wrote  on  the  margins  of  his  Bible  his 
Traite  de  philosophic  mineralogiquc.  and  Me- 
moire  sur  Vespece  mincrale.  At  the  conclusion 
of  the  treaty  between  France  and  Naples,  he  was 
released  and  took  the  chair  of  mineralogy  at 
the  Museum  of  Natural  History  in  Paris.  His 
collections  of  mineralogy  included  numerotis  and 
valuable  specimens.  Besides  the  works  men- 
tioned above,  he  wrote:  Voyage  aiix  ties  de  Lipari 
(1783):  Memoire  sur  le  tremblement  de  terre 
d€  la  Calabra  (1783):  Memoires  sur  les  U^s 
Ponces   (1788).  etc.    Lacep&de's  Eloge  historiquc 
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de    DoIomicH    is    among    the    Alcmoires    of    the 
Institute    tor    1806. 

DOLNYA  TUZLA,  doFnyu  tooz'la.  The  capi- 
tal of  a  di^liict  and  a  garrison  town  in  Bothnia, 
Austria-Hungary,  picturesquely  situated  on  the 
Julia,  amid  mountainous  scenery,  38 V2  miles  by 
rail  soutiieast  of  Doboj.  It  has  coal-mines,  salt- 
works, a  distillery,  and  an  important  trade  in  the 
products  of  an  agricultural  and  stock-raising 
region.  Its  salt-mines  have  been  worked  since 
the  time  of  the  Romans.  Population,  in  1895, 
11,034. 

DOL'OMITE  (named  in  honor  of  the  French 
geologist  Doltnnieu) ,  Bitter  Spar,  or  Magxe- 
siAX  LiMESToxE.  Acalcium-magiiesium  carbouate 
that  crystallizes  in  the  hexagonal  system.  It  is 
white  to  reddish  or  greenish-white  and  sometimes 
of  darker  sJiades,  even  reaching  brown  and  black 
in  some  varieties,  with  a  vitreous  and  sometimes 
pearly  lustre.  Dolomite,  both  as  a  mineral  and 
as  a  rock,  is  found  in  various  parts  of  Europe. 
In  the  United  States  it  occurs  at  many  localities 
in  Vermont.  Rhode  Island.  New  Jersey,  Xew 
York,  and  Missouri.  It  is  found  both  crystal- 
lized and  massive.  The  crystallized  varieties  in- 
clude the  pearl  spar,  which  is  so  called  from  its 
lustre.  The  massive  varieties  are  frequently 
colored ;  the  variety  containing  iron  is  called 
broicn  spar;  the  varieties  containing  manganese 
and  cobalt  are  reddish.  The  compact  varieties 
are  used  as  building-stones.  The  Houses  of 
Parliament  in  London  were  built  from  a  variety 
found  at  Bolsover  ]\Ioor,  and  Saint  Patrick's 
Cathedral,  in  Xew  York  City,  is  built  from  a 
variety  found  in  \Yestchester  County,  X.  Y. 
When  calcined  and  slaked,  dolomite  yields  a 
cement  that  offers  considerable  resistance  to  the 
action  of  water.  Calcined  dolomite  is  employed 
as  a  lining  for  converters  that  are  used  in  the 
basic  method  of  steel  manufacture,  and  the 
mineral  when  treated  with  sulphuric  acid  yields 
calcium  and  magnesium  sulphates,  and  hence 
has  been  employed  in  the  manufacture  of  Epsom 
salts. 

DOLORES,  do-lo'ras,  Grito  de  (Sp.,  shout  of 
Dolores ) .  The  historic  acclamations  which  wel- 
comed the  hoisting  of  the  rebel  banner  on  Septem- 
ber 16.  1810,  in  Dolores,  a  town  in  the  Mexican 
Province  of  Guanajuato.  They  initiated  the 
overthrow,  in  that  countiy,  of  Spanish  rule. 

DOLPH,  dolf,  .Joiix  H.  (1835—).  An  Ameri- 
can figure  and  animal  painter,  born  at  Fort  Ann, 
N.  Y''.  He  studied  in  Antwerp,  under  Van  Kuyck, 
and  in  Paris,  and  afterwards  opened  a  studio  in 
New  York  City.  Although  his  works  include 
figures  and  portraits,  he  is  best  known  by  his 
graceful,  spirited  pictures  of  cats  and  dogs. 

DOLPH,  .Joseph  X'orton  (1835-97).  An 
American  politician.  He  was  bom  at  Dolphs- 
burg,  X.  Y..  was  educated  at  Genesee  Wesleyan 
Seminary  at  Lima,  and  after  teaching  school 
several  years,  during  which  he  also  studied  law, 
he  was  admitted  to  the  Bar  at  Binghamton  in 
1861.  In  1862  he  emigrated  to  Oregon,  crossing 
the  plains  as  a  member  of  Captain  Crawford's 
'Oregon  Escort.'  a  volunteer  company  authorized 
by  net  of  Congress  to  protect  emigrants  to  the 
Pacific  Coast.  In  1863  he  began  the  practice  of 
law  at  Portland,  Ore.,  in  partnership  with  John 
H.  ^^itchell,  afterwards  United  States  Senator. 
In  1864  he  was  elected  city  attorney,  and  in  1865 


was  appointed  by  President  Lincoln  United 
States  Attorney  for  the  District  of  Oregon.  He 
served  in  the  Oregon  State  Senate  from  1866  to 
1876,  and  in  1883  was  elected  to  the  United 
States  Senate,  to  which  he  was  reelected  in 
1889.  In  the  Senate  he  took  a  prominent  part  in 
legislation,  being  in  his  second  term  chairman  of 
the  Committee  on  Coast  Defenses,  and  a  member 
of  the  committees  on  Public  Lands,  Foreign  Rela- 
tions and  Commerce.  He  was  one  of  the  first 
Senators  from  the  Far  West  actively  to  oppose 
the  proposition  for  the  free  coinage  of  silver. 

DOLPHIN  (OF.  dalphin,  daulpJiin,  Lat.  del- 
phinus,  from  Gk.  8e\<pis,  delphis,  dolphin).  A 
cetacean  of  the  family  Delphiuidse,  characterized 
by  the  moderate  relative  size  of  the  head,  differ- 
ing in  this  from  the  cachalots,  and  also  usually 
by  having  numerous  simply  conical  or  nearly 
conical  teeth  in  both  jaws,  although  some  of  the 
species  lose  those  of  the  up^jer  jaw  at  an  early 
age.  The  blow-hole  is  single.  The  family  Del- 
phinidse  includes,  along  with  the  dolphins,  black- 
fish,  porpoises,  grampuses,  etc.,  many  animals 
which  on  account  of  their  larger  size  are  com- 
monly called  'whales,'  as  the  beluga,  etc.  The 
names  'dolphin'  and  'poi-poise'  are  often  used 
interchangeably,  but  the  true  dolphins  have  the 
snout  prolonged  into  a  rather  slender  beak,  which 
is  abrupt!}-  separated  from  the  convex  forehead, 
even  by  a  marked  furrow;  both  jaws  are  fur- 
nished with  numerous  equal  teeth.  The  species 
are  numerous,  and  none  apparently  has  a  very 
wide  geographical  range.  They  are  voracious 
animals,  and  are  said  to  prey  not  only  on  fishes, 
medus£p,  cephalopods,  etc.,  but  even  on  the 
wounded  and  feeble  of  their  own  species.  They 
live  in  herds,  which  often  delight  the  voyager 
in  the  ocean  solitude  by  their  gambols.  Gather- 
ing about  a  ship,  they  display  their  agility  in  a 
thousand  graceful  motions,  now  leaping  with 
curved  bodies  manj'  feet  into  the  air,  then  dart- 
ing througli  a  wave  with  incredible  velocity,  leav- 
ing a  slender  wake  of  whitening  foam  under  the 
water;  now  the  thin  back-fin  only  is  exposed, 
cutting  the  surface  like  a  knife;  then  the  broad 
and  muscular  tail  is  elevated  as  the  animal 
plunges  perpendicularly  into  the  depths. 

The  common  dolphin  (Delpliinus  delphis)  is 
found  in  the  Mediterranean  and  in  the  northern 
Atlantic  Ocean.  It  is  usually  not  more  than  6 
or  8  feet  long,  but  individuals  have  been  .seen 
of  10  feet.  The  body  tapers  toward  tlie  tail, 
which  is  crescent-shaped,  and  about  a  foot  in 
breadth.  The  beak  is  about  6  inches  long,  and 
the  blow-hole  crescent-shaped.  The  color  is 
blackish  on  the  back,  grayish  on  the  sides,  and 
satiny  Avhite.  The  female  dolphin  brings  forth 
a  single  young  one  at  a  time,  which  she  suckles 
and  nurses  with  great  care.  The  flesh  of  the 
dolphin  was  formerly  considered  a  delicacy,  and 
sailors  still  regard  the  capture  of  one  as  a  happy 
event,  giving  a  beef-like  alternative  to  their 
fare   of   salted    meat. 

From  the  form  of  its  beak,  the  dolphin  receives 
from  the  French  the  names  of  hec  d'oie  (goose- 
beak)  and  oie  de  mer  (sea-goose).  It  was  very 
differently  regarded  and  designated  by  the  an- 
cient Greeks,  to  whom  it  was  liieros  iehthys 
(sacred  fish),  and  was  invested  with  many 
fabulous  attributes,  and  was  the  subject  of 
many  mythological  legends.  It  was  supposed  to 
be  peculiarly  friendly  to  men,  perhaps  because 
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the  dolphiu  emits  a  peculiar  uiuinmring  or 
suppressed  lowing  cry.  It  was  sacred  to  Apollo, 
who  was  worshiped  at  Delphi  with  doli>hins  for 
his  symbols.  The  figure  of  the  dolphin,  there- 
fore, appears  on  many  ancient  coins  and  medals. 
It  is  said  to  have  been  borne  on  the  shield  of 
L'iysses;  early  appeared  on  the  shield  of  some 
of  the  princes  of  France,  and  gave  its  name  to 
one  of  the  fairest  of  the  French  provinces,  whence 
the  heir  apparent  of  the  French  throne  came  to 
be  styled  •dauphin."  It  is  not  easy  to  account 
for  the  high  regard  in  which  the  dolphin  was 
anciently  lield;  nor  is  it  altogether  easy  to 
explain  the  very  general  transference  of  its  name 
in  modern  times  to  the  coryphene  (q.v.),  a  true 
fisli.  renowned  for  tho.se  changes  of  color  in  its 
dying  moments  which  poets  have  delighted  to 
celebrate.  Similar  attributes  arc  popularly  given 
in  Brazil  to  a  dolphin  (f<otalia  Guianensis) , 
very  abiuidant  in  the  Bay  of  Rio  Janeiro,  which 
the  natives  assert  will  bring  to  shore  the  bodies 
of  drowned  persons.  This  genus  (Sotalia)  has 
Oriental  and  African  species  ascending  rivers,  one 
(of  the  Kamerun  River)  having  the  nostrils 
(blow-holes)  prolonged  into  a  snout-like  process. 
The  European  dolphin  is  rare  on  the  coast  of 
the  United  States,  but  three  or  four  other  .spe- 
cies occur,  one  of  them,  at  least,  numerously. 
This  is  the  bottle-nosed  dolphin  {Tursiops 
inrsio).  which  is  caught  in  considerable  numbers 
on  the  New  Jersey  coast.  Closely  allied  to  this 
s])ecies  is  the  'black'  dolphin  (Tursiops  ereben- 
mis) .  which  is  not  quite  so  large,  and  is  wholly 
hlack  in  color.  The  spotted  dolphin  {Prodeh 
]>hi)iiis  plagiodon)  is  occasionally  found  on  our 
coasts.  It  is  dark  slate-color  above,  and  pale  or 
white  below,  somewhat  spotted  with  slate.  See 
Blackfisti  and  the  authorities  there  mentioned. 
DOLPHIN.  A  fish.  See  Coryphene. 
DOMAIN.  See  DKMES^-E. 
DOMAS  Y  VALLE,  do'mas  e  va'lya,  Jose 
(c.1717-1803) .  A  Spanish  naval  commander  and 
colonial  governor,  born  at  Cartagena.  He  ad- 
vanced rapidly,  and  within  six  years  of  his  ad- 
mission to  the  navy  attained  the  rank  of  chief 
of  squadron.  He  particijiated  in  many  engage- 
ments in  the  ^Mediterranean,  and  was  commander 
of  the  vessel  Asis  in  the  ^^■est  Indies  during  the 
war  with  England  (177S-SO).  For  his  brilliant 
action  in  conveying  the  treasure  ships  of  the 
Crown  from  Vera  Cruz  to  Havana,  past  the  fleet 
of  Admiral  Rodney,  he  received  5,500.000  pesos 
from  the  King.  After  participating  in  the  cap- 
ture of  Pensacola  (1781)  and  later  in  the  siege 
•of  Gibraltar,  he  served  as  Governor  of  Panama 
from  1786  to  17fl4.  and  then  became  Captain- 
General   of  Guatemala. 

DOMAT,  do'ma',  or  DAUMAT,  Jean  ( 1625- 
96 1.  A  French  jurist.  He  was  associated  with 
the  recluses  of  Port-Royal  and  with  Pascal,  who 
bequeathed  to  him  his  private  jiapers.  His  elab- 
orate digest,  entitled  Lois  ciriles  dans  leur  ordre 
vatiirel  (1689-94),  places  him  among  the  first 
jurisconsults  of  his  century :  though  it  was  not 
until  after  1726.  when  Blackstone  commended 
the  work,  and  it  was  translated  into  English, 
that  it  received  any  degree  of  attention  outside 
of  France. 

DOM  ATI  A,  do-ma'shl-a  (Neo-Lat.  nom  pi., 
from  Gk.  Sundriov.  domation,  little  house,  di- 
mimitive   of    Su>im.   doma,   house).      Portions   of 


plants  which  are  modified  so  as  to  form  cham- 
bers in  which  various  organisms,  especially  fungi 
or  small  animals,  uiaj'  dwell.     See  Symbiosis. 

DOMBASLE,  doN'baF,  Chbistopher  Joseph 
AI.EXANDKE  ^Iatiiieu  DE  (1777-1843).  A  French 
agriculturist.  In  1822  he  was  appointed  director 
of  the  agricultural  institute  at  Roville.  He  in- 
vented the  plow  which  bears  his  name.  An  im- 
portant innovation  introduced  by  him  was  the 
use  of  lime  in  clayey  soils.  He  contributed 
greatly  to  the  improvement  of  agriculture  in 
France  by  his  numerous  admirable  works  upon 
that  subject,  such  as  Essai  siir  Vuiiali/se  dcs  eaiix 
naturcUcs  (1810)  :  Thcorie  de  la  charrue  (1821)  ; 
Jnstritciion  siir  la  distiJIatio)i  dcs  grains  et  des 
pommcs  de  terre   (1829). 

DOM'BEY  AND  SON.  A  novel  by  Charles 
Dickens,  first  published  serially  in  1846.  It  nar- 
rates the  fortunes  of  a  London  merchant  whose 
chief  desire  is  to  assure  the  continuance  of  the 
firm  name  through  his  son  Paul.  He  is  indif- 
ferent to  the  death  of  the  boy's  mother,  but  is 
crushed  by  the  early  death  of  his  son.  His  second 
wife,  Edith,  elopes  with  his  manager,  James 
Carker,  and  he  incurs  financial  losses.  His 
daughter  Florence,  whom  he  hates  for  living 
while  his  son  dies,  marries,  and  afterwards  wins 
his  affection,  and  her  children  are  the  solace  of 
^Ir.  Dombey's  later  years. 

DOM-BOC,  dom'bok  (AS.  book  of  dooms  or 
sentences,  Lat.  liber  judicialis) ,  or  Doom-Book. 
The  code  of  laws  compiled  by  King  Alfred  chiefly 
from  the  \Yest  Saxon  collection  of  his  own  an- 
cestor Ine,  but  comprising  also  small  portions  of 
the  ilercian  laws  of  Ofla  and  of  the  Kentish  col- 
lection of  Ethelbert,  with  the  supplements  of  his 
successors.  "Ine's  collection,"  says  Dr.  Pauli, 
"was  the  only  one  received  entire  into  the  codex, 
which  was  chiefly  applicable  to  the  condition  of 
the  West  Saxons.  A  few  articles  were  admitted 
here  and  there  from  the  Kentish  and  ^lercian 
laws,  but  research  into  this  matter  is  not  pos- 
sible, as  OfTa's  book  is  lost."  Alfred  made  few, 
if  any,  original  laws,  but  contented  himself  with 
restoring,  renovating,  and  improving  those  which 
he  found  already  in  existence.  The  peculiarly 
Christian  character  of  the  King  is  strongly  im- 
pressed on  this  code,  which  begins  with  an  ex- 
tract from  the  Bible:  "The  Lord  spake  all  these 
words,  saying,  I  am  the  Lord  thy  God."  Then 
follow  the  Ten  Commandments,  the  part  of  the 
^Mosaic  law  relating  to  criminal  offenses,  and 
passages  from  the  New  Testament,  including  the 
Golden  Rule.  The  code  was  ratified  by  the  Witan. 
as  Alfred  expressly  informs  us.  Consult:  Pauli, 
Alfred  the  Great,  from  the  German  (London. 
1852)  :  Thorpe,  Ancient  T,nics  and  Institutes  of 
England    (London,  1840). 

DOMBROWSKI,  dom-brov'ske.  or  DABROW- 
SKI,  Jan  Hexryk  ( 1755-1818) .  A  distinguished 
Polisli  general,  born  in  Pierszowice,  in  the 
District  of  Cracow.  He  entered  the  service  of 
the  Elector  of  Saxony  in  1770;  but  in  1792.  on 
the  first  symptoms  of  the  insurrection  in  Poland, 
proceeded  to  Warsaw.  He  took  part  in  the 
Polisli  campaigns  against  Russia  and  Pru.ssia, 
and  exhibited  remarkable  military  talents.  In 
1796  Dombrowski  went  to  France  where  he 
was  commissioned  by  the  Directory  to  form  a 
Polish  legion  among  his  exiled  cotnitrjnnen.  The 
legion   signallv   distinsruished   itself   in  the   Ital- 
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ian  campaign.  In  the  campaign  of  17'J9-1800 
Uombrowski  gave  proofs  of  remarkable  cour- 
age. After  the  Peace  of  Amiens  he  became 
a  general  of  division  in  the  service  of  the  Cisal- 
]iine  Republic ;  and  after  the  battle  of  Jena  he 
was  ordered  by  Napoleon  (180G)  to  summon 
liis  countrymen  to  arms.  His  entrance  into  War- 
saw at  the  head  of  the  Polish  divisions  resembled 
a  classical  triumph.  At  Dirschau  and  Friedland 
he  won  fresh  laurels.  In  the  fatal  Russian  cam- 
paign of  1812  he  commanded  one  of  the  three 
divisions  of  the  Fifth  Army  Corps,  and  at  the 
])assage  of  the  Beresina  saved  from  destruction 
the  relics  of  Poniatowski's  corps.  In  1813.  at 
the  head  of  his  Poles,  he  took  an  iionorable  part 
in  the  battles  of  Teltow,  Grossbeeren,  Jiiterbogk, 
and  Leipzig.  After  the  fall  of  Napoleon  Dom- 
browski  returned  to  Poland,  and  in  181.5  was  ap- 
pointed by  Alexander  I.  a  general  of  cavalry  and 
a  Polish  Senator:  but  in  the  following  year  he 
witlidrew  from  jjublic  emjiloynient  to  his  estate 
in  Posen.  He  died  June  *6,  1818.  Consult: 
Chodzko,  Hist  aire  des  legions  polonaises  e)i  Italie 
sous  /('  commandemeni  dii  general  Dombrowski 
(Paris,  1829). 

DOMBROWSKI,  Jaroslaw  (1835-71).  A 
Polish  Socialist  agitator  and  revolutionist.  He 
was  born  at  Czitomir,  Volhynia,  and  entered  the 
academy  of  the  general  stafl'  at  Saint  Peters- 
burg in  1848.  Owing  to  his  complicity  in  the 
insurrection  at  Warsaw,  he  was  in  1864  con- 
demned by  the  Russian  Government  to  fifteen 
years'  imprisonment  at  hard  labor,  and  trans- 
ported to  Siberia.  Before  arriving  at  his  destina- 
tion, however,  he  esca]>ed  and  tied  to  Paris 
(1865).  Upon  the  outbreak  of  the  War  of 
the  Commune,  March  18,  1871.  he  was  appointed 
commander-in-cliief  of  the  Communist  forces  sta- 
tioned at  Asnieres  by  the  Central  Connuittee  of 
the  National  Guard.  In  the  following  month  he 
succeeded  to  the  chief  command  of  the  entire 
Revolutionary  forces:  but  after  fighting  at  Neuil- 
ly  and  Montmartre,  was  killed  by  the  Government 
troops  while  defending  the  barricade  at  the  Bou- 
levard Ornano. 

DOMDAN'IEL.  An  immense  submarine  cav- 
ern near  Tunis:  a  seminary  for  the  black  arts, 
introduced  in  the  continuation  of  the  Arahia^i 
Tales.  Southev  narrates  its  final  destruction  in 
Thalah'i. 

DOME  (OF.  dome,  Fr.  dome,  from  Lat.  doinus, 
Gk.  56yaoj.  OChurch  Slav,  domii,  Skt.(7«wi«,  house; 
connected  ultimately  with  OHG.  zimhar,  Ger. 
Zimmer.  Icel.  1imh7\  AS..  Engl,  timber:  the  word 
is  also  influenced  by  Lat.  doma,  Gk.  Swua.  house). 
A  term  in  architecture  bearing  a  twofold  mean- 
ing. It  is  loosely  used,  after  the  fashion  of  the 
German  Dom  and  Italian  Duomo,  to  designate 
a  cathedral  or  some  other  building  of  importance, 
but  its  only  genuine  English  scientific  moaning 
is  that  of  a  spherical  or  polygonal  covering  of 
a  building.  Strictly  speaking!  it  designates  only 
the  outer  structure  or  surface  of  such  a  covering, 
the  inner  struct  tire  or  surface  being  a  eupota 
(q.v.)  ;  but  in  general  usage  dome  means  the  en- 
tire covering.  It  may  be  of  any  material — wood, 
stone,  metal,  earthenware,  etc."  It  may  be  built 
of  a  single  mass,  like  the  Pantheon,  or  a  double 
or  even  triple  series  of  concentric  coverings,  like 
Saint  Peter's  in  Rome  or  Saint  Mark's  in  Venice. 
Where  there  are  several  such  connected  surfaces, 
the  outer  does  not  necei5sarily  follow  the  outline 
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of  the  inner  one.  In  fact,  in  many  such  cases  as 
Saint  ^lark,  and  even  more  so  in  the  Russian 
churches  with  their  outer  bulbs,  there  is  verj" 
little  resemblance  of  outline.  Some  domes  curve 
directly  from  their  base ;  others  are  raised  on  a 
special  conical  base  called  a  dnint. 

Historicallj'  the  dome  falls  into  two  great  divi- 
sions— the  period  before  and  after  the  invention 
of  the  dome  on  pendentives ;  or,  roughly  speaking, 
the  period  before  and  after  Saint  Sophia  in  Con- 
stantinople. It  was  an  early  form,  though  not 
as  early  as  the  tunnel  vault.  It  was  known  to 
the  Assj'rians  and  Persians  (we  do  not  j'et  know 
of  its  use  by  Egyptians  or  Babylonians ) ,  who 
used  it  over  houses  and  palaces,  sometimes  with 
low,  semicircular  outline,  sometimes  with  high 
ovoidal  or  pointed  outline.  These  domes  were 
made  usually  of  brick  and  rested  on  solid  walls. 
Where  these  walls  were  square,  the  transition 
was  effected  by  bracket-like  projections  at  the 
base  of  the  dome.  The  Pelasgic  and  ^Iycen?ean 
tribes  also  used  the  dome,  but  they  built  it  of 
stone,  and  its  supporting  walls  were  always  cir- 
cular. The  dome  itself  was  often  merely  a  false 
dome  built  vip  of  overlapping  horizontal  stone 
courses,  with  their  overlap  subsequently  cham- 
fered ofT.  Such  was  the  Tholos  of  Atreus  at 
Mycena».  The  early  Italian  tribes,  as  well  as 
those  of  Greece,  used  this  kind  of  dome,  which 
appears  in  Etruria  and  Latium  (e.g.  Vetulonia). 
where  there  even  appear  signs  of  the  Oriental 
form.  The  Romans,  however,  appear  to  have 
been  the  first  to  give  really  monumental  expres- 
sion to  the  dome.  With  them  it  was  a  bell-like 
mass  of  concrete  casting  resting  solidly  upon  its 
circular  base,  as  at  the  Pantlieon.  built  by 
Agrippa,  which  remains  the  largest  masonry 
dome  in  the  world,  142  feet  in  diameter.  This 
dome  was  faced  with  brick,  and  its  walls  inter- 
penetrated by  interacting  arches  which  .served  to 
hold  the  concrete  filling  until  it  hardened.  Such 
domes  were  built  on  wooden  centrings.  Smaller 
examples  are  the  Temple  of  ^Minerva,  at  iMedicc. 
near  Rome,  and  some  of  the  halls  in  the  thermse. 
This  form  was  popular  in  the  Christian  period 
for  mausoleums  (Santa  Costanza,  Rome),  and 
sometimes  for  churches  (San  Stefano  Rotondo, 
Rome),  but  especially  for  baptisteries.  In  the 
sixth  century,  after  tentative  attempts  at  Bozra 
and  Ezra  in  Syria,  at  San  Vitale,  Ravenna,  San 
Lorenzo,  Milan,  and  Saint  Sergius  and  Bacchus 
in  Constant ino])le,  the  problem  of  suspending 
the  dome  on  pendentives  connected  witli  piers, 
instead  of  on  solid  walls,  was  solved  in  the 
Church  of  Saint  Sophia,  Constantinople.  In  this 
way  not  only  could  the  dome  be  used  over  any 
kind  of  ground  plan,  but  several  domes  could  be 
grouped  above  the  same  interior.  This  was  an 
invention,  therefore,  of  Byzantine  architecture. 
The  pendentives  (q.v.)  were  curved  triangular 
spaces  bounded  by  arcs  of  circles  connecting  four 
square  planes  intersecting  the  circle  at  the  base 
of  the  dome.  The  arches  in  these  square  planes 
were  themselves  supported  on  piers.  Such  domes 
were  built  up  of  independent  material,  not  cast 
in  concrete,  and  the  units  were  usually  hollow 
conical  tile  made  of  specially  light  earth,  to  less- 
en, the  weight.  The  skill  shown  in  Saint  Sophia 
was  never  afterwards  duplicated,  other  Byzan- 
tine domes  being  much  smaller  and  usually  ar- 
ranged in  groups.  The  lateral  thrust  of  these 
domes  was  received  on  buttresses  or  on  the  vaults 
of  Eralleries  and  aisles.     The  Bvzantine  dome  was 
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originally  low,  but  as  the  Middle  Ages  progressed, 
its  drum  increased  in  height  until  it  became  al- 
most tower-like  in  outline,  as  in  the  churches  of 
Salonica,  in  Greece,  and  in  late  examples  in  Con- 
stantinople.     The   Arabs   copied   the    dome   from 
both  Persian  and  Byzantine  models.     That  of  the 
ilosque  of   Omar  in   Jerusalem    is   probably  the 
earliest  extant.     They  also  used  it  especially  for 
mausoleums,    calling    them    by    the    term    kuhbn 
(cuijola).      There    are    many   of   these   in    Cairo, 
where    the    mausoleum -mosques    are    surmounted 
by  some   of  the   finest   ;Mohammedan   domes   ex- 
tant, such  as  that  of  Kait  Bey.     The  outline  of 
these  domes  is  sometimes  that  of  a  reverse  curve 
— a  new  form.     The  Mohammedans  invented  an 
elaborate  system  of  corbeling  as  a  substitute  for 
the  regular  pendentive.  Their  most  colossal  domes 
are  in  India;  those  of  the  Jumma  Musjid  and  the 
Tomb    of    ;Mahmud    in    Bijapur    are    among    the 
largest  in  the  world,  and  that  of  the  Taj  Mahal 
in  Agra  among  the  most  beautiful.     The  Turks 
also  reproduced  the  dome  of  Saint  Sophia  more 
monumentally  than  had  been  done  by  the  Byzan- 
tines themselves  (witness  the  mosques  of  Moham- 
med II.  and  Solyman).     Meanwhile  the   Byzan- 
tine dome  had  been  imitated  in  mediaeval  Europe. 
In  Italy,  in  Venice    (Saint  Mark),  Padua    (San 
Antonio ),  Ancona  (cathedral) ,  Pisa  (cathedral), 
Palermo,  and  in  Calabria.     In  France,  through- 
out Perigord  and  the  neighboring  region    (Peri- 
gueux,    Cahors,    Sonillac,    Solignac,    Angouleme, 
etc. ) ,  with  scattering  examples  elsewhere.     The 
so-called       Gothic    dome    is    a    ribbed    construc- 
tion,   originating    in    France,    derived    by    com- 
bining   this    Byzantine    dome    with    the    ribbed 
Gothic   groin   vault.      The   dome   of   the   Renais- 
sance was  developed  out  of  a  mixture  of  mediaeval 
and  Roman  eleuients.      Its   earliest  masterpiece, 
that  of  the  cathedral  in  Florence,  was  planned  in 
the  Gothic  period  on  mediaeval  lines,  but  perfected 
by  Arnolfo  through  his  study  of  Roman   archi- 
tecture.    The  dome  entered  more  generally  hence- 
forth into  architecture  than  it  had  done  before 
in  the  West.     Its  gi-eatest  examples  are  those  of 
Saint  Peter's  in  Rome,  by  Michelangelo,  and  of 
Saint  Paul's  in  London,  by  Wren ;   though  other 
fine  examples  are  La  Salute,  in  Venice,  by  Long- 
hena;   the  Invalides,  by  ^lansart,  and  the  Pan- 
theon, both  in  Paris.     The  dome  of  Saint  Isaac's 
Cathedral  in  Saint  Petersburg  is  a  sham  struc- 
ture of  cast  iron,  which  is  a  material  that  has 
been  used  in  modern  times  for  the  construction 
of   several   colossal   domes,   such   as   that   of   the 
Vienna   Exhibition    (.360  feet).     Domes  built  of 
separate  units — stone,  brick,  or  tile — require  no 
centring  such  as  was  necessary  in  Roman  domes, 
but  could  be  built  up  by  the  simple  superposition 
of  concentric  rings.     It  has  been  foimd  that  point- 
ed domes  are  as  much  stronger  than  hemispherical 
as  the  pointed  is  stronger  than  the  round  arch. 
Early    domes    like    the    Pantheon    received    light 
merely   through    an   unprotected    opening   in   the 
apex ;  later  this  was  protected  by  a  lantern,  and 
at  Saint  Sophia  for  the  first  time  a  row  of  win- 
dows M'as  opened  in  the  base.     It  was  this  devel- 
opment of  a  clearstory  at  the  base  that  led  to  the 
heiirhtening  of  the  drum.     The  following  are  the 
inside   diameters  of   some  of  the  larger   domes: 
Pantheon.    142    feet;    cathedral,    Florence,    1.381^ 
feet:    Saint  Peter's.  Rome,   IST^^^   feet;   Tomb  of 
Mahmud,  Bijapur,  137  feet:   Saint  Sophia,  Con- 
stantinople. io.5  feet;  San  Carlo,  Milan,  105  feet; 
Saint    Paul's,    London,    102    feet;    the    Capitol, 


Washington    (constructed  of  iron),  96  feet;    In- 
valides, Paris,  92  feet. 

Consult:  Choisy,  L'ari  de  bdtir  chez  les  Ro- 
inains  (Paris,  1873)  ;  id.,  L'art  de  bdtir  chez  les 
Bijzantius  (Paris,  1883)  ;  Franz-Pascha,  "Die 
Baukunst  des  Islam."'  in  Durm,  Ilandbtich  der 
Architektur  (Stuttgart,  1896)  ;  Isabelle.  Les  edi- 
fices circiilaires  et  les  domes  (Paris,  1855)  ;  also 
the  various  monographs  on  Saint  Peter's,  Saint 
Paul's,  etc.    See  Cupola. 

DOMENICHINO,  do-ma'ne-ke'no  ( 1581-1641 ) . 
An  Italian  painter  of  the  Bolognese  School  (q.v.), 
whose  real  name  was  Domenico  Zampieri.  He 
was  born  in  Bologna,  October  21,  1581,  and  stud- 
ied chiefly  under  the  Carracci.  Among  his  school- 
mates were  Guido  Reni  and  Francesco  Albani ; 
with  the  latter  he  formed  a  life-long  friendship. 
Together  they  visited  Parma,  ^lodena,  and  Reg- 
gio,  studying  the  works  of  Correggio  and  his 
school,  and  it  was  in  response  to  Albani's  urgent 
letters  that  Domenico  went  to  Rome  in  1603. 

In  Rome  he  Avas  well  received  by  his  country- 
men, especially  by  his  teacher,  Annibale  Carracci, 
whom  he  assisted  in  his  frescoes  in  the  Villa 
Farnese.  On  Annibale's  recommendation,  he 
and  Guido  were  employed  in  decorating  the  Chap- 
el of  San  Andrea,  in  the  Church  of  San  Gregorio. 
In  executing  this  commission  a  rivalry  arose 
between  the  two  painters.  Both  represented  the 
"^lartyrdom  of  Saint  Andrew,"  but  while  Guido 
chose  the  moment  where  the  saint,  at  sight 
of  the  cross,  falls  into  an  ecstasy,  Domeniehino 
painted  the  mai'tyrdom  itself,  in  all  its  giaiesome 
details.  Tliis  rivalry  culminated  in  Domeniehi- 
no's  "Last  Conununion  of  Saint  Andrew,"  paint- 
ed in  1614  for  the  chief  altar  of  the  chapel,  and 
now  occupying  a  place  of  honor  in  the  Vatican  Col- 
lection opposite  Raphael's  '"Transfiguration."  It 
is  a  noble  and  well-balanced  composition,  full  of 
action,  and  is  unquestionably  the  best  of  his 
works.  In  connection  with  his  stay  in  Rome, 
Domeniehino  decorated  the  villa  of  Cardinal 
Aldobrandini,  in  Frascati,  with  frescoes  from 
the  life  of  Apollo,  and  the  Abbey  of  Grotta  Fer- 
rata  with  a  fine  series  representing  the  life  of 
Saint  Xilus  (1609),  among  which  the  "Meeting 
of  the  Saint  with  the  Emperor  Otho"  is  par- 
ticularly good.  He  also  decorated  the  Church 
of  San  Luigi  dei  Frances!  in  Rome  with  frescoes 
from  the  life  of  Saint  Cecilia. 

In  1617,  wearied  by  the  annoyances  caused  by 
the  jealousy  of  the  painters  in  Rome,  he  returned 
to  Bologna,  and  in  1619  he  was  married.  From 
this  time  the  Raphaelesque  type  of  women  dis- 
appears from  his  pictures,  and  is  replaced  by  one 
less  impressive,  indeed,  but  full  of  charm  and 
more  realistic — the  image  of  his  wife.  His  chief 
work  of  this  period  is  the  "Madonna  of  the  Ro- 
sary," now  in  the  gallery  of  Bologna.  In  1621  he 
returned  to  Rome,  and  was  named  principal 
painter  and  architect  of  the  Papal  Palace. 

The  chief  works  of  his  second  stay  in  Rome 
were  the  "Four  Evangelists."  on  the  pendentives 
of  the  cupola  of  San  Andrea  della  Valle — noble 
and  impressive  representations — and  a  charming 
mythological  canvas,  "Diana  and  Her  Nymphs 
Bathing."  in  the  Palazzo  Borghese.  Rome.  In 
1631  he  went  to  Naples  to  decorate  the  Capella 
del  Tesoro,  in  the  cathedral,  with  frescoes  repre- 
senting the  life  of  Saint  Januarius;  but  he  Avas 
so  restricted  by  his  instructions,  and  annoyed 
by  the  murderous  threats  of  Neopolitan  artists, 
that  he  was  unable  to  produce  his  best  work.   He 
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died  suddenly  in  1641.  It  is  supposed  that  he 
^¥as  poisoned.  He  was  a  man  of  modest  disposi- 
tion, diligent  and  conscientious  in  his  work,  and 
capable  of  fine  and  high  emotions. 

Domenichino  and  Guido  Reni  were  the  most 
important  of  the  pupils  of  the  Carracci,  and  Do- 
menichino was  the  most  naturalistic  of  them  all. 
His  art  is  midway  between  that  of  the  Carracci 
and  Caravaggio.  His  works  are  uneven  in  color, 
and  the  dominating  tone  is  a  soft  gray.  He  was 
fond  of  using  landscapes  as  backgrounds,  which 
were  of  high  decorative  value.  His  portraits 
belong  to  the  best  done  by  the  Bolognese  School, 
good  examples  being  his  o^vn  portrait  and  that 
of  Cardinal  Agucchi,  in  the  Uffizi  Callery,  in 
Florence.  As  an  architect  he  did  some  creditable 
work,  but  as  a  sculptor  he  was  less  successful. 
Consult  the  authorities  referred  to  under  Bolo- 
gnese School  of  Paintimg. 

DOMESDAY  BOOK,  or  DOOMSDAY  BOOK. 
A  statistical  account  of  the  state  of  England 
in  the  latter  part  of  the  eleventh  century, 
prepared  by  command  of  William  the  Conqueror 
in  the  year  or  years  just  preceding  1086.  It 
is  one  of  the  oldest  and  most  valuable  of  Eng- 
lish historical  records.  The  origin  and  signifi- 
cance of  the  name  is  a  matter  of  dispute.  The 
Anglo-Saxon  Domas  were  laws  or  dooms,  and  the 
term  Dom-boc  occurs  in  the  laws  of  King  ,^thel- 
stan  and  in  the  ecclesiastical  laws  of  King  Edgar. 
In  a  specific  sense,  the  Anglo-Saxon  Gospels  use 
the  word  domesdcey  for  'judgment  day.'  The  in- 
ference, therefore,  is  that,  as  applied  to  the  fa- 
mous record  which  became  the  embodiment  of 
the  King's  will  and  the  ultimate  basis  for 
the  adjustment  of  all  future  land  relations,  the 
term  contains  the  two  ideas  of  supreme  author- 
ity and  of  final  judgment  or  doom.  The  book 
has  been  known  by  several  other  names.  It  is 
mentioned  as  the  Kotulus  Wintonie,  or  the  "Win- 
chester Roll" ;  Scripturw  Thesauri  Regis,  or  "The 
Writings  of  the  King's  Treasury" ;  Liber  de  Win- 
tonia,  or  the  "Book  of  Winchester";  and  Liber 
Regis,  or  "The  King's  Book."  The  book  itself 
hears  in  its  colophon  or  seal  the  simple  title 
Descrii)tio. 

An  anonymous  contemporary  has  told  the 
story  of  the  Domesday  Book  in  simple  and  vig- 
orous language,  and  a  translation  of  this  plain 
and  faithful  narrative  will  best  describe  the  way 
in  which  the  work  was  first  set  on  foot:  "In  the 
year  108.5.  ...  at  midwinter,  the  King  (Wil- 
liam the  Conqueror)  was  at  Gloucester  with  his 
Great  Council,  and  there  held  his  court  five 
days;  and  afterwards  the  archbishop  and  clergy 
had  a  synod  of  three  days.  There  were  Maurice 
chosen  bishop  for  London,  and  William  for  Nor- 
folk, and  Robert  for  Cheshire.  They  were  all  the 
King's  clerks.  After  this  the  King  had  a  great 
consultation  and  very  deep  speech  with  his  coun- 
cil about  this  land — how  it  was  peopled,  or  by 
what  men.  He  then  sent  his  men  all  over  Eng- 
land, into  every  shire,  and  caused  thorn  to  ascer- 
tain how  many  hundred  hides  of  land  it  con- 
tained, and  what  lands  the  King  had  in  it,  what 
castles  there  were  in  the  seA'eral  counties,  and 
how  much  revenue  he  ought  to  get  yearly  from 
each.  He  also  caused  them  to  write  down  how 
much  land  belonged  to  his  archbishops,  his  bish- 
ops, his  abbots,  and  his  earls,  and — that  I  may 
be  brief — what  property  every  inhabitant  of  Eng- 
land possessed  in  land  or  in  cattle,  and  how  much 
money  this  was  worth.     So  very  straitly  did  he 


cause  the  survey  to  be  made  that  there  was  not 
a  single  hide  nor  a  yardland  of  ground,  nor — it 
is  shameful  to  say  what  he  thought  no  shame  to 
do — was  there  an  ox  or  a  cow  or  a  pig  passed 
by  that  was  not  set  down  in  the  accounts,  and 
then  all  these  writings  were  brovight  to  him." 
The  survey  was  made  by  the  King's  commission- 
ers, but  they  seem  to  have  had  the  aid  of  the  chief 
men  of  every  shire.  A  sworn  jury,  composed  of 
the  sherifl',  lords  of  manors,  priests,  heads  of  hun- 
dreds, bailiffs,  and  six  village  tenants,  made  the 
inquest.  There  has  been  preserved  for  us  the 
"Inquest  of  the  County  of  Cambridge,"  an  orig- 
inal return  of  the  survey  of  that  county.  From 
this  the  Domesday  Book  for  Cambridgeshire  was 
afterwards  compiled  by  the  royal  secretaries.  In 
making  this  transcription,  many  errors  and  omis- 
sions were  made.  The  same  fact  is  noted  when 
the  Domesday  Book  is  compared  with  the  Exeter 
Domesday,  an  original  return  for  the  five  sovith- 
western  counties  of  England.  The  enumeration 
of  the  cattle  and  swine,  which  the  chronicler 
thought  so  shameful,  is  recorded  in  the  original 
return  for  these  counties,  but  is  omitted  from 
the  Domesday  Book.  The  omission  was  doubtless 
intentional,  because  such  data  could  have  no  per- 
manent importance.  The  errors  and  omissions, 
however,  indicate  beyond  doubt  that  the  persons 
who  collected  the  original  information  were  not 
the  compilers  and  writers  of  the  Domesday  Book. 

The  local  jury  made  the  inquest  as  to  the  name 
of  the  place,  who  held  it  in  King  Edward's  time 
(1042-66),  and  who  was  the  actual  possessor. 
They  ascertained  the  number  of  hides  in  the 
manor,  and  what  portion  was  reserved  in  the 
loi'd's  own  hand.  The  villeins,  cotters,  and  serfs, 
freemen  and  socmen  were  enumerated.  A  census 
M'as  made  of  the  wood,  meadow,  and  pasture,  to- 
gether with  the  number  of  mills  and  fish-ponds. 
Of  all  this  there  was  to  be  a  threefold  return 
or  valuation — as  the  land  was  held  in  King  Ed- 
ward's days,  as  it  had  been  given  by  King  Wil- 
liam, and  as  it  stood  at  the  time  the  survey  was 
made — and  the  jurors  were  to  say  further  wheth- 
er the  assessment  could  now  be  raised.  On  the 
basis  of  the  divisions  of  the  country  given  in 
Domesday  the  taxes  were  levied. 

The  value  of  Domesday  as  an  historical  docu- 
ment can  best  be  understood  from  an  enu- 
meration of  the  subjects  which  it  elucidates.  Be- 
sides giving  the  names  of  all  those  who  held 
land  under  King  Edward,  and  of  the  fortunate 
Normans  who  supplanted  them  after  the  Con- 
quest, the  book  treats  of  the  ancient  customs  of 
the  realm  in  great  detail.  It  describes  the  duties 
of  the  cities  and  toAvns  when  the  King  visited 
them,  sets  forth  all  the  titular  distinctions  of 
the  period,  ecclesiastic,  oflficial,  and  lay.  and 
mentions  the  different  trades  and  occupations  of 
the  time.  There  is  a  classified  census  of  the  peo- 
ple, together  with  an  account  of  the  condition 
of  the  country,  town,  and  city  population.  The 
measures  of  land  are  amply  recorded,  as  are  also 
the  territorial  names,  jurisdictions,  franchises, 
tenures,  and  services.  Lists  of  foreign  tenants 
and  lands  held  by  foreign  monasteries  have  been 
compiled  from  the  names  enumerated  in  the  book. 
Castles,  manors,  and  markets  find  mention,  as 
well  as  the  condition  of  the  churches,  with  their 
endowments  and  tithes.  The  book  contains  infor- 
mation about  the  metals  in  use  at  the  time,  and 
jilso  about  the  quarries  of  stone  and  the  sprinss 
from  which  salt  was  obtained.     Eight  varieties 
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of  money  are  spoken  of,  and  interesting  facts 
are  given  about  their  use.  Finally,  we  get  occa- 
sional hints  as  to  the  legal  procedure  of  the  time, 
both  civil  and  criminal.  The  mere  statement 
which  has  been  made  of  its  contents  is  enough  to 
show  the  immense  value  of  the  Domesday  Book 
for  all  purposes  of  inquiry  into  the  condition  of 
England  under  the  early  Nonnan  kings.  "It  will 
ever."  says  Dr.  Lappenberg  I  Histort/  of  England 
Under  the  Anglo-Saxon  Kings.  London.  1S4.5). 
"be  found  an  inexhaustible  source  of  information 
respecting  the  Anglo-Saxon  and  Xorman  con- 
stitutions, particularly  in  regard  to  the  right= 
and  revenues  of  the  kings  and  their  vassals, 
the  relations  of  cities  and  towns,  statistical  ac- 
counts of  various  kinds,  families  and  lando^Mi- 
ors.  togetlier  with  innumerable  matters  highly 
interesting  to  inquiring  posterity,  though  un- 
noticed by  the  chroniclers  of  those  times,  either 
as  too  well  kno^^^l  or  as  worthless.  An  inti- 
mate acquaintance  with  Domrsdai)  should  supplv 
the  basis  of  every  historical  account  of  England, 
particularly  of  its  special  history  during  the 
Griddle  Ages." 

The  Domesday  Book  first  appeared  in  print  in 
1 783,  in  two  folios.  Types  were  cast  for  the 
purpose,  so  as  to  represent  the  abbreviations  and 
contractions  of  the  original  manuscript.  The 
work  was  ten  years  in  passing  through  the  press. 
In  1816  two  supplementary  volumes  were  pub- 
lished. One  contained  an  excellent  general  intro- 
duction by  Sir  Henry  Ellis  of  the  British  !Mu- 
seum.  with  indexes  of  the  names  of  ]ilaces  and 
of  tenants-in-chief  mentioned  in  the  work.  The 
other  volume  contained  four  other  records  of  the 
same  nature:  ( 1)  The  Exeter  Domesday,  already 
mentioned:  (2)  the  Inquisitio  Eliensis,  a  record 
closely  resembling  the  Exeter  Domesday,  contain- 
ing tiie  survey  of  the  lands  of  the  monastery  of 
Elv.  in  the  counties  of  Cambridge.  Hartford. 
Essex.  Norfolk.  Suffolk,  and  Huntingdon:  (3) 
the  ^Vintol'  Doniesdai/.  containing  two  surveys  of 
the  citv  of  Winchester,  one  made  between  1107 
and  1128.  and  the  other  in  1148:  and  (4)  the 
Boldon  Hook,  a  survey  of  the  possessions  of  the 
see  of  Durham,  made  in  1183.  This  work  is  espe- 
cially valuable  in  that  it  partially  makes  up  a 
deficiency  in  the  survey  for  Domesday  Book, 
which  did  not  extend  to  the  coimties  of  Durham. 
Xorthumberland.  Westmoreland,  and  Cumber- 
land, either,  it  would  seem,  because  they  had 
lately  been  laid  waste  by  the  Conqueror,  or  be- 
cause his  authority  was  not  fully  established  in 
them.  A  new  and  better  edition  of  the  Boldon 
Hook  was  issued  in  1852  by  the  Surtees  Society, 
which  in  18.57  printed  Bishop  Hatfield's  Surreij, 
another  record  of  the  possessions  of  the  see  of 
Durham,  compiled  between  1345  and  1381.  In 
1861  a  facsimile  coiiy  of  that  part  of  Domesday 
Book  which  related  to  Cornwall  was  pu1>lished  by 
the  Ordnance  Survey  as  an  example  of  what  could 
be  done  by  the  process  of  engraving  called  photo- 
zincogra])hy.  This  experiment  proving  success- 
ful, the  Oovernment  continued  publishing  the 
rest  of  the  Domesday  Book,  county  by  county,  in 
the  same  way. 

In  1872  the  Government  ordered  a  general  re- 
turn of  owners  of  land  to  be  prepared  by  the 
Local  Government  Board.  This  new  Domesday 
Book  was  published  in  1874-76. 

BlBLiOGR.vPHY.  The  literature  of  the  subject 
is  extensive.  The  more  valuable  authorities 
are:   Maitland.  Domesday  and  Beyond   {London. 


1897);  Freeman,  History  of  the  Xorman  Con- 
quest, vol.  v.  (Oxford,  1876)  :  Eyton,  "Notes  on 
Domesday."  in  Trajisactions  of  the  Shropshire 
ArehcEological  Society  (Shrewsbury,  1877)  ; 
Birch.  "The  Domesday  Book,"  in  the  Journal  of 
the  British  Archceologieal  Association,  vol.  xii. 
(London,  1835):  Lechaude  D'Anisy,  Kecherches 
sur  le  Domesday  (Caen,  1842)  :  Round,  Feudal 
England  (T-ondon,  1895)  :  Birch.  Domesday  Book, 
a  Popular  Account  (London.  1887).  The  last 
contains  a  good  working  bibliography  of  the  sub- 
ject. 

DOMESTIC  (Lat.  domesticus.  from  domus, 
house )  ANIMALS.  Those  s)>ecies  of  animals 
whicli  have  l»ccn  brought  under  control  by  man 
and  adapted  to  his  uses  or  pleasure. 

SiGxiric.\xcE  AXD  Effects  of  Domestication. 
Domestication  implies  taming  and  accustoming 
to  the  presence  of  man,  to  a  greater  or  less  ex- 
tent, and  a  change  from  the  wild  habit :  but  the 
mere  taming  of  an  individual  does  not  constitute 
domestication.  Cultivation  through  a  series  of 
generations  is  necessaiy  to  fix  domestic  traits: 
and  this  is  usually  accompanied  by  a  system  of 
selection  and  breeding  to  develop  and  render  per- 
manent the  qualities  which  are  especially  desir- 
able. Domestication  also  implies  a  certain 
amount  of  care  of  the  species,  protection  from 
severe  weather,  from  Avild  animals,  and  from  one 
another,  and  tlie  providing  of  food  or  of  the  con- 
ditions- under  which  it  may  be  obtained.  Do- 
mestic animals  are  also  trained  to  some  extent, 
and  are  confined  or  kept  within  boiuids,  and.  in 
general,  their  activities  and  lives  are  under  con- 
trol, as  distinguished  from  the  freedom  and  the 
self-dependence  of  the  wild  state. 

The  changes  in  food,  environment,  habits,  func- 
tion, and  breeding  bring  about  many  modifica- 
tions in  the  outward  form,  external  appearance, 
temjwr.  and  general  character  of  animals,  which 
soon  distinguish  them  from  their  progenitors. 
The  hair  or  wool  becomes  of  a  softer  texture,  the 
color  of  the  coat  or  feathers  changes,  and  the 
general  conformation  of  the  animal  is  greatly 
altered.  The  changed  habits  of  life,  as  well  as 
the  food  and  the  daily  work  or  exercise,  tend  to 
the  development  of  some  parts  of  the  body  more 
than  others,  the  emphasis  of  some  characteristics 
and  the  suppression  or  elimination  of  •  others. 
Thus  the  skull  of  hogs  which  have  not  been  re- 
quired to  root  for  their  food  has  become  shorter 
and  the  snout  much  blunted,  and  the  intestines 
of  the  improved  breeds  of  hogs  are  much  longer 
in  proportion  to  the  size  of  the  animal  than  those 
of  the  wild  or  earlier  domesticated  forms.  This 
undoubtedly  means  that  the  modern  pig.  which  is 
highly  fed  to  hasten  its  growth,  can  eat  a  larger 
quantity  of  food  in  a  given  time,  and  it  may  in- 
dicate that  he  can  digest  it  more  thoroughly  than 
his  ancestors. 

It  may  be  said,  in  general,  that  under  domesti- 
cation, animals  mature  earlier,  become  more  fer- 
tile, often  more  prolific,  and  present  a  greater 
tendency  to  variation  than  in  the  wild  state. 
There  are  exceptions  in  which  these  changes  are 
not  all  apparent,  and  it  should  be  noted  that 
species  differ  greatly  in  the  extent  to  whith  they 
respond  to  and  are  altered  by  domestication. 
Sometimes  the  changes  induced  in  ajipea  -nee  and 
characteristics  have  been  comparatively  slight, 
as  in  the  case  of  the  camel,  the  elephant,  and  the 
ostrich :  while  in  other  cases  they  have  amounted 
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to  the  evoliitiun  of  forms  which  in  a  wild  state 
would  be  regarded  as  new  species. 

As  a  rule,  the  species  which  under  domestica- 
tion have  proved  most  useful  to  man  have 
possessed  high  fertility,  giving  numbers,  and 
)narked  tendency  to  variation,  giving  opportunity 
for  improvement  and  development  in  some  par- 
ticular direction  by  selection  and  breeding.  These 
are  prime  requisites  to  rendering  a  species  of 
great  adaptability  and  usefulness ;  and  the  ab- 
sence of  them  in  some  has  restricted  tlie  scope 
of  their  usefulness.  The  camel,  for  instance,  ap- 
pears in  its  native  state  to  have  possessed  quali- 
ties which  suited  it  admirably  to  man's  uses  in 
a  rather  limited  region ;  and,  not  exhibiting  a 
marked  tendency  to  vary,  it  has  not  been  changed 
much  by  man.  nor  have  any  traits  been  arti- 
ficially developed  to  a  high  degree.  His  range 
of  usefulness  will  probably  remain  in  its  present 
bounds,  and  become  more  and  more  restricted  as 
civilization  advances  in  the  regions  where  he 
now'  finds  his  greatest  usefulness.  Cattle,  on  the 
other  hand,  tend  strongly  toward  variation,  and 
breeds  sliowing  wide  differences  in  size,  tendency 
to  beef  production,  milk  production,  and  the  rich- 
ness of  the  milk,  have  been  developed.  As  be- 
tween the  cat  and  the  dog.  the  former  possesses 
great  fertility  and  fecundity,  but  apparently  only 
slight  tendency  to  variation,  and  hence  in  all  the 
years  that  the  cat  has  been  domesticated  man  has 
not  developed  from  it  an  animal  of  much  spe- 
cial use  l)eyond  that  as  a  pet :  while  the  dog 
varies  so  greatly  that  a  number  of  races  have 
been  develojjed  by  selection  and  crossing  which 
diflfer  greatly  in  cliaracter,  and  many  of  them 
have  been  turned  to  use  in  a  variety  of  ways. 

Animals  differ  greatly  in  their  adabtability 
to  domestication.  The  wild  traits  seem  more 
firmly  stamped  on  some  species  than  on  others. 
To  admit  of  successful  and  profitable  domestica- 
tion, they  should  be  of  social  and  docile  disposi- 
tion, and  capable  of  retaining  their  fertility 
under  changed  conditions.  Some  species  will  not 
breed  in  confinement,  or  become  unproductive. 
This  is  often  due  to  inability  to  observe  the  nat- 
ural or  customary-  habits  at  breeding  time,  and 
is  observed  in  some  birds.  On  the  other  iiand, 
hybrids  are  more  readily  produced  under  do- 
mestication.    See  Breeds  .\ni)  BREEi)iN(i. 

Classe.s  of  Domestic  Aximals.  The  domestic 
animals  practically  all  belong  to  the  classes  of 
nnunmals  or  birds.  The  larger  number  and  the 
nmre  important  of  the  former  class  are  herbiv- 
orous, and  are  kept  for  their  flesh,  milk,  wool 
or  hair,  hide,  etc.,  or  as  beasts  of  burden,  some 
species,  as  cattle,  being  kept  for  all  of  these  pur-, 
poses.  The  most  common  of  the  herbivora  are 
cattle,  .sheep,  goats,  the  buffalo,  yak.  reindeer, 
camel,  llama,  alpaca  (ruminants),  and  the  horse, 
ass,  hog.  and  elephant  (pachyderms).  The 
zebra  has  been  tamed  and  domesticated  to  some 
extent:  but.  like  the  elephant,  no  domesticated 
race  of  the  species  exists.  Although  the  ele- 
phant lias  been  much  employed  for  many  ages 
for  various  purposes  in  India,  the  individuals 
are  still  taken,  to  large  extent,  from  the  wild 
denizens  of  the  forest,  and  this  animal  can  only 
be  said  to  be  half  domesticated.  The  mule,  a  very 
important  and  valuable  work-animal,  is  not  a 
distinct  species,  but  a  hybrid,  the  product  of  the 
male  as-^  and  the  mare,  resenilding  the  ass  nuK-h 
more  than  the  horse:  and  the  hinny  or  muto  is 
the  product   of  the  stallion  and  the  she-ass,  pos- 


sessing many  of  the  characteristics  of  the  horse. 
Both  of  these  animals  are  incapable  of  reproduc- 
tion. 

Of  carnivorous  quadrupeds,  tlvere  are  only  two 
which  have  been  generalh'  and  thoroughly  domes- 
ticated— the  dog  and  the  cat.  The.se  are  kept 
largely  as  jiets  and  for  ornament,  although,  as 
noted  above,  the  dog  has  been  bred  and  trained 
to  many  uses,  such  as  herding  cattle  and  sheep, 
protection  of  life  and  property,  hunting,  and  as 
a  beast  of  burden.  Certain  species  of  foxes  are 
kept  under  domestication  in  Alaska  and  bred  for 
their  fur ;  they  become  tame,  biit  cannot  be  reck- 
oned among  domestic  animals  in  a  restricted 
sense.  A  long  list  of  other  quadrupeds  are  tamed 
and  kept  as  pets,  and  partially  or  individually 
domesticated.  This  is  true  of  the  rabbit,  guinea- 
pig,  ferret,  and  mungoos,  for  example,  which  are 
also  useful  under  some  conditions.  The  Belgian 
hare  has  recently  been  kept  and  bred  quite  ex- 
tensively in  a  number  of  countries  for  its  flesh. 

Of  birds,  the  most  important  of  the  domesticat- 
ed sjiecies  are  gallinaceous — the  common  barn- 
yard fowls,  of  which  there  are  many  widely  dif- 
ferent varieties,  the  guinea-hen.  and  the  turkey ; 
to  which  should  be  added  ducks,  geese,  and  swans, 
which  belong  to  the  web-footed  water-birds.  Pea- 
cocks and  pigeons  are  thoroughly  domesticated, 
being  kept  principally  for  ornament,  although 
the  breeding  of  them  is  something  of  an  indu.stry : 
and  the  pheasants  and  curassows  (guans)  are  of 
some  local  importance,  though  not  truly  domesti- 
cated. The  ostrich  has  for  some  time  been  kepi 
in  confinement  in  Africa,  and  more  recently  in 
California  and  Arizona,  where  quite  large  ostrich 
farms  are  operated  on  a  commercial  scale.  The 
birds  pair,  lay  eggs,  and  rear  young  plentifully 
under  these  conditions,  and  may  be  said  to  be 
partially  domesticated.  Song-birds,  parrots,  and 
similar  birds  which  are  kept  as  pets,  cannot  be 
said  to  be  truly  domesticated  species:  nor  can 
a  long  list  of  birds  which  have  largely  abandoned 
their  wild  habits  for  an  association  with  man. 
such  as  the  swallows,  swifts,  and  other  species. 
The  same  applies  to  rats,  mice,  snakes,  vermin, 
etc.,  which  have  associated  themselves  with  man 
for  protection  and  their  own  advantage.  Fishes 
are  not  generally  classed  among  the  domestic 
animals,  although  kept  by  man  imder  quite  nat- 
ural conditions  for  his  pleasure  and  use :  nor 
are  snails,  oysters,  turtles,  etc..  to  which  his 
care  has  been  extended.  These,  together  with 
a  number  of  species  of  useful  insects,  such  as 
the  bee,  silkworm,  and  cochineal-insect,  are  more 
jiroperly  described  as  cultivated  than  as  domesti- 
cated. 

For  further  details  regarding  the  description 
and  origin  of  various  kinds  of  domestic  animals, 
see  Cattle;    Horse:    Sheep:    Ciiickex :    Goose. 
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find  Plavtft  lender  Domestication  (London.  1868: 
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DOMESTIC  RELATIONS.  A  term  em- 
ployed   to   denote   the    legal    relations    subsisting 
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between  the  members  of  a  family  or  household; 
and  the  law  of  domestic  relations  is  the  group 
of  rules  which  define  and  regulate  the  rights 
and  duties  of  ■  these  members.  The  separate 
grouping  of  these  rules  is  a  matter  of  conveni- 
ence, rather  than  the  result  of  an  attempt  at 
logical  classification.  Indeed,  every  treatise  on 
this  tojjic  contains  a  large  amount  of  material 
that  is  taken  bodily  from  the  law  of  agency,  of 
contract,  and  of  tort.  In  other  words,  the  law 
of  the  domestic  relations  is  not  in  all  its  parts 
a  distinct  and  independent  branch  of  the  law, 
but  is  made  up  in  large  part  of  legal  rules  from 
several  branches  of  the  law.  As  thiis  conceived,  it 
fomis  a  part  of  the  law  of  persons,  in  which  the 
ordinary  legal  relations  are  varied  by  the  ab- 
normal status  of  persons  under  the  various  de- 
grees of  disability  or  of  legal  privilege  to  which 
the  members  of  a  family  are  subject.  But  it 
also  includes  the  rights  arising  out  of  the  status 
of  the  various  family  relations,  as  marriage  and 
divorce,  the  rights  of  children  against  their  par- 
ents, and  the  like.  The  topics  ordinarily  dis- 
cussed under  this  general  heading,  are  those  of 
husband  and  Avife,  parent  and  child,  guardian 
and  ward,  master  and  servant.  It  is  admitted 
that  the  last  of  these  topics  carries  the  discus- 
sion far  beyond  the  limits  of  the  modern  family 
or  household.  For  this  reason  some  recent 
writers  on  domestic  relations  have  dropped  this 
topic  entirely,  or  limited  their  consideration  of 
it  to  the  rights  and  duties  of  domestic  servants. 
The  attempt  has  been  made  in  some  States  to 
codify  the  rules  applicable  to  this  subject.  This 
has  been  done  in  New  York  by  a  statute  known 
as  the  Domestic  Relations  Law.  Its  scope  is 
fairly  indicated  by  the  headings  of  its  various 
divisions,  viz. :  Unlawful  Marriages ;  Solemniza- 
tion. Proof,  and  Effect  of  iMarriage;  Eights  and 
Liabilities  of  Husband  and  Wife:  The  Custody 
and  Wages  of  Children;  Guardians;  The  Adop- 
tion of  Children :  Apprentices  and  Servants.  See 
Gilbert,  Domestic  Relations  (Albany,  1898)  ; 
Rodgers,  Domestic  Relations  (Chicago,  1899)  : 
Schouler,  Domestic  Relations  (Boston,  1897)  ; 
Tiffany,  0??  Persons  and  Domestic  Relations 
(Saint  Paul.  1896)  ;  Laws  of  New  York.  c.  272 
of  1896. 

DOMESTIC  SCIENCE.  See  Household  Eco- 
nomics. 

DOMESTIC  SERVICE.  By  domestic  service 
is  meant  the  work  done  in  and  about  the  house 
to  provide  for  the  physical  comfort  of  its  occu- 
pants. It  includes  the  labor  of  housekeepers, 
cooks,  laundresses,  chambermaids,  waitresses, 
nurses,  butlers,  coachmen,  footmen,  gardeners, 
choremen  and  charwomen,  and  personal  attend- 
ants. 

The  condition  of  household  service  in  different 
countries  varies  according  to  the  remoteness  of 
the  countries  from  the  feudal  state  of  society  and 
industry.  \^Tiere  the  social  organization  remains 
aristocratic,  there  is  a  class  bred  more  or  less 
definitely  to  service,  at  least  as  to  mental  atti- 
tude. Where  democratic  conditions  prevail,  there 
is  no  such  class.  Yet  the  relation  between  em- 
ployer and  employed  in  domestic  labor,  even  in 
democratic  countries,  has  not  resolved  itself  as 
it  has  in  other  industries.  The  personal  element 
remains  as  between  the  feudal  baron  and  his  re- 
tainers. The  work  is  done  with  all  the  waste 
of  energA'  and  material  attendant  upon  individual 


effort  as  opposed  tc  cooperation.     The   industry 
is  altogether  in  an  involved  transition  state. 

In  ancient  times  the  work  of  the  household 
was  done  by  slaves.  In  modern  times  it  has  been 
very  largely  done  by  the  women  of  the  house- 
hold, and  by  women  employed  by  them  as  help- 
ers. To  the  former  fact  is  largely  due  the  stigma 
of  social  inferiority  attaching  to  domestic  ser- 
vice, and  to  the  latter  its  uncertain  standing  as 
an  industry. 

The  social  status  of  the  household  servant  is 
everywhere  about  the  same;  but  as  the  demo- 
cratic, form  of  government  is  approached  the 
social  inferiority  which  service  involves  becomes 
more  and  more  dreaded  and  despised,  and  the 
marks  of  it  more  abhorrent  to  the  servant.  For 
instance,  it  is  often  difficult  to  persuade  a  maid 
or  a  nurse  in  the  United  States  to  wear  a  cap.  and 
English  women  servants  are  beginning  to  protest 
against  that  badge :  while  German  and  French 
ones  seem,  on  the  contrary,  rather  proud  of  their 
uniforms. 

Except  where  there  is  a  contract  specifying 
other  termS;,  domestic  servants  in  England  are 
hired  by  the  year.  Their  wages  are  payable 
quarterly.  Their  master  is  bound  to  find  them 
suitable  lodging  and  board.  The  contract,  once 
entered  upon,  can  be  terminated  only  by  a 
month's  notice  on  the  part  of  the  servant  or  the 
pajTnent  of  a  month's  wages  on  the  part  of  the 
employer.  Immediate  dismissal  may  follow  the 
discovery  of  immorality,  theft,  disobedience,  ex- 
treme inefficiency,  or  permanent  disability.  The 
employer  may  not  legally  keep  back  money  from 
the  servant's  wages  for  any  breakage,  damage, 
or  loss  on  the  part  of  the  servant. 

In  Germany  a  two  weeks'  notice  is  sufficient  to 
end  the  service.  The  employer  there  is  obliged, 
at  the  termination  of  a  ser\-ant's  emplo_^^nent  in 
his  house,  to  register  with  the  police  authorities 
a  letter  defining  the  record  of  the  employee  while 
in  his  service.  This  is  filed  in  the  police  book ; 
and  as  premiums  are  paid  by  masters  and  mis- 
tresses for  the  servants  having  the  best  police- 
book  records,  it  becomes  a  matter  of  moment  to 
the  servants  to  maintain  good  ones.  The  objec- 
tion to  this  system  is  that  the  records  are  not  al- 
ways entirely  accurate,  although  great  care,  is 
exercised  in  the  matter  by  the  authorities  and 
strict  rules  are  made  to  govern  it.  Most  of  the 
German  servants  are  drawn  from  the  peasant 
class,  coming  from  the  country  to  the  provincial 
towns,  and  thence  to  the  large  cities. 

In  France  and  Italy  conditions  do  not  greatly 
differ  from  those  of  Germany,  except  that  the 
police-book  system  is  not  used.  In  France  more 
men  are  employed  for  household  work,  and  there 
is  less  waste  than  in  any  other  country.  Italy 
and  Spain  approach  more  nearly  to  the  feudal 
system  of  domestic  service. 

In  Russia,  in  the  country  regions,  the  feudal 
system  prevails.  For  a  piece  of  land — about  two 
acres — out  of  the  estate,  one  cow.  and  the  priv- 
ilege of  raising  as  many  pigs  and  chickens  as  the 
serving  family  desires,  a  landed  proprietor  may 
obtain  whole  villages  of  retainers,  the  services 
of  all  of  whom  are  his  at  his  need.  In  Saint 
Petersburg  most  of  the  household  servants  are 
Finns.  Here  also  enough  of  the  feudal  system  re- 
mains to  make  it  no  uncommon  thing  for  a  serv- 
ant to  remain  twenty  years  in  one  family's  em- 
ploy. 

In  the  Ignited  States,  the  earliest   white  serv- 
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ants  were  the  transported  convicts  and  the  re- 
deniptiouers.  The  redeniptioner's  services  were 
sold  for  a  term  of  years  to  a  colonist,  either  by 
himself,  by  one  of  his  creditors,  or  by  the  cap- 
tain of  the  vessel  in  which  he  took  passage.  In 
addition  to  the  servants  from  these  two  classes, 
tliere  were  slaves,  both  Indian  and  negro. 

This  state  of  domestic  service  lasted  through 
the  colonial  period  to  the  time  of  the  Revolu- 
tion, when  indented  service  was  replaced  in  the 
North  by  free  labor,  and  in  the  South  was  en- 
tirely superseded  by  negro  slavery. 

From  the  Revolution  until  the  middle  of  the 
nineteenth  century  the  servants  in  the  North, 
except  in  the  great  cities,  were  the  social  equals 
of  their  e)n])loyers,  as  is  still  the  case  in  many 
parts  of  the  West  and  ^liddle  West.  It  was  in 
deference  to  this  equality  that  the  use  of  the 
word  'servant'  was  abandoned  and  that  of  'help' 
substituted.  All  suggestion  of  servitude  was 
abolished.  Liveries,  even  caps,  were  not  worn. 
The  "help'  sat  at  table  with  their  employers, 
called  tlie  members  of  the  family  by  their  Chris- 
tian names,  and  were,  in  fact,  what  their  name 
implied — friendly  assistants,  salaried  but  inde- 
pendent. This  condition  of  domestic  service  in 
the  North  lasted  almost  as  long  as  the  patriarchal 
state  of  slavery  in  the  South. 

About  the  middle  of  the  nineteenth  century 
a  change  in  the  state  of  affairs  throughout  the 
United  States  began  with  the  flood  of  immigra- 
tion. The  famine  of  I84r>  in  Ireland,  the  Ger- 
man Revolution  of  1848,  and  the  conditions  pre- 
ceding and  following  it,  and  the  treaty  of  the 
United  States  with  China  in  1844,  loosed  upon 
this  country  an  unprecedented  number  of  for- 
eigners. Of  the  Irish  and  German  immigrants, 
nearly  one-half  were  women.  They  entered  as 
"unskilled  laborers.'  The  household  industries 
have  always  been  sought  by  unskilled  labor.  In 
the  East  these  immigrants  entered  at  once  into 
the  serving  class.  In  the  West,  along  the  Pacific 
coast,  the  Chinese  became  the  competitors  of  the 
natives  in  household  labor,  working  more  cheap- 
ly and  more  skillfully,  and  rapidly  displacing 
such  Americans  as  were  engaged  in  domestic 
service.  These  conditions  have  been  somewhat 
modified  by  the  restrictions  on  Chinese  immigra- 
tion. 

The  question  of  domestic  service  in  the  South 
has  been  a  vexed  one  since  the  Civil  War.  The 
negroes,  long  held  in  servitude  and  unaccustomed 
to  think  for  themselves,  wore  suddenly  loosed 
upon  the  community,  and  given  the  same  rights 
and  privileges  as  the  whites,  without  knowledge 
of  how  to  use  them.  The  habit  of  submission 
dm  much  to  restrain  them,  and  their  inherent 
tendencies  have  prevented  them  from  organizing 
to  any  great  extent.  INfany  of  them  have  come 
North  to  compete  with  the  immigrants;  but  this 
has  had  no  marked  effect  upon  the  conditions  of 
domostic  service,  nor  until  recently  have  many 
white  servants  been  employed  in  the  South. 
Those  who  remained  in  the  South  have  many 
of  the  faults  of  the  slaves,  with  an  independence 
which  makes  them  insusceptible  to  control :  but 
time,  patience,  and  education  are  bettering  these 
conditions. 

The  foreigners  in  the  East  found  the  field 
ready  for  them.  The  women  in  New  England 
who  had  in  the  early  days  acted  as  'help'  in 
their  neighbors'  homes  were  entering  the  recently 
established   factories   in   la  rue   numbers.     In   the 
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early  times  each  household  had  raised  not  only 
its  own  food  products,  hut  its  own  clothing  stulls 
as  well.  The  home  had  been  cotton  and  woolen 
mill,  dressmaking  and  tailoring  shop.  The  de- 
velopment of  machinery  had  taken  this  class  of 
work  out  of  the  house,  and  many  of  those  who 
had  been  accustomed  to  do  it  in  the  house  fol- 
lowed it  to  the  mills.  It  was  a  more  remunera- 
tive and  more  independent  occupation  than  house- 
hold labor,  even  under  the  free  and  equal  re- 
gime. The  Northern  women  were  glad  to  give 
over  the  household  labor  to  the  immigrants,  but 
set  themselves  the  difficult  task  of  adapting 
European  methods  to  American  conditions.  With 
increased  wealth  came  the  desire  for  display,  and 
the  patterning  of  household  arrangements  after 
foreign  usage.  The  result  w-as  that  the  word 
'servant'  came  again  into  use,  and  domestic  ser- 
vice sank  in  the  social  scale,  while  at  the  same 
time  the  immigrants  themselves  were  eagerly 
imbibing  the  democratic  ideas  of  their  adopted 
country. 

The  foreigners  have  remained  practically  in 
control  of  the  American  kitchen  ever  since  they 
took  possession  of  it.  The  eleventh  census  re- 
port classifies  the  domestic  servants  employed 
in  the  various  parts  of  the  United  States  by  race 
thus:  In  the  Eastern  States  60.89  per  cent,  of 
the  household  servants  are  foreign  or  colored; 
in  the  Middle  States,  55.29  per  cent. :  in  the 
Southern  States,  83.2.3  per  cent.:  in  the  Border 
States,  68.35  per  cent. :  in  the  Western  States. 
40.02  per  cent.:  and  in  the  Pacific  States,  62.42 
per  cent.  In  only  one  section  of  the  country, 
then,  do  native  servants  outnumber  the  foreign 
and  negro.  Of  the  foreigners,  the  Irish  are  the 
most  numerous,  being  37.64  per  cent,  of  the 
whole  number  engaged  in  domestic  service,  and 
the  Germans  are  next,  being  21.16  per  cent,  of 
the  whole  number. 

In  the  farming  districts  of  the  Northern  and 
Western  States  the  old  conditions  of  equality 
above  mentioned  still  prevail.  The  farmers' 
wives  do  their  own  work,  with  the  help  of  a 
'hired  girl,'  and  the  farmer  employs  for  his  field 
work  and  chores  a  'hired  man.'  Both  of  these 
are  practically  members  of  his  family  and  his 
social  equals,  as  they  are  often  sons  and  daugh- 
ters of  his  neighbors.  Household  servants  are 
found  mainly  in  the  large  cities,  partly  on  ac- 
count of  the  congi'egation  of  wealth  there,  and 
partly  on  account  of  the  servant's  rooted  objec- 
tion to  the  country — an  objection  which  is  doubt- 
less partly  due  to  the  foreigner's  desire  not  to  be 
completely  isolated  from  all  her  kind  as  well  as 
from  her  home.  In  the  fifty  largest  cities  of  the 
United  States,  18.04  per  cent,  of  the  total  popu- 
lation of  the  country  is  to  be  found,  and  32.32 
per  cent,  of  the  domestic  servants  of  the  country. 
The  wages  vary  with  the  region,  the  Pacific  Coast 
paying  much  more  than  the  Eastern  States,  and 
these  in  turn  more  than  the  Southern  States. 
The  average  rate  paid  to  household  servants  on 
the  Pacific  Coast  is  $4.57  a  week,  against  $3.60 
in  the  East  and  $2.22  in  the  South."^  Cooks  are 
the  best  paid  of  all  domestic  servants. 

In  England  and  on  the  Continent,  wages  are 
much  smaller  for  household  labor  than  in  the 
United  States.  Four  dollars  a  week,  which  is 
lower  than  the  Western  and  only  a  little  higher 
than  the  Eastern  average,  is  a  phenomenally 
high  rate  there.  In  addition,  in  some  pads 
of   the    Continent,    servants   are   not   necessarily 
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boarded  from  their  employers'  tables,  and  the 
English  may  or  may  not  be,  as  the  agreement 
specifies.  "Board  wages"  are  paid  instead,  and 
they  are  very  small,  sometimes  not  more  than 
20  cents  a  day.  Even  when  food  is  provided 
by  the  emplojer,  it  is  not  likely  to  be  of  the 
some  variety  as  that  which  serves  his  own 
table.  'Beer  money'  and  "tea  money'  are  gen- 
erally ^tipulated  for  in  English  contracts.  But 
the  European  servants,  even  in  small  establish- 
ments, have  a  means  of  revenue  which  only  the 
servants  of  the  wealthy  or  of  corporations  have 
here.  Tips  from  guests  are  a  recognized  source 
of  income;  and  the  German  maid,  for  instance, 
lighting  a  caller  to  the  front  door  of  a  modest 
apartment  house  in  Berlin,  would  feel  defrauded 
luiless  she  received  her  small  fee, 

Tlie  advantages  enjoyed  by  household  servants 
in  this  country  are  many.  They  are  generally 
lodged  more  comfortably  than  they  would  prob- 
ably be  otherwise.  Xiimeroiis  as  are  the  com- 
plaints against  'the  girl's  room'  of  a  small  estab- 
lishment, it  is  usually  moderately  comfortable. 
The  food  is  generally  good.  The  wages,  consid- 
ering that  lodging,  light,  heat,  board,  car-fare, 
and  expensive  dress  are  not  to  be  jjrovided  from 
them,  are  nuicli  better  than  shop  and  factory 
wages,  and  do  not  compare  badly  with  the  sal- 
aries of  teachers.  On  the  other  hand,  household 
servants  have  practically  no  chance  to  rise  in 
their  occupation:  they  are  isolated,  both  indus- 
trially and  socially.  They  have  almost  no  per- 
sonal freedom,  and  their  standing  is  regarded  as 
lower  than  that  of  other  women  workers. 

^listresses  complain  of  the  uncertainty  of  the 
whole  situation:  there  is  no  fixed  rate  of  wages. 
no  fi.xed  term  of  sei-%'ice,  and  no  fixed  standard 
of  excellence. 

Various  remedies  have  l)een  suggested  to  meet 
these  difficulties,  none  of  which  have  proved  en- 
tirely adequate.  Some  advocate  a  return  to  the 
more  patriarchal  system  of  the  past,  and  believe 
in  making  the  relations  between  mistress  or 
master  and  servant  a  more  personal  one.  Some 
have  advocated  a  'shift  system"  for  servants — 
-letting  each  to  work  for  only  eight  hours,  and 
then  relieving  him  or  her  by  another.  This  plan 
has  been  successfully  adopted  in  Chicago  by  a 
very  rich  woman.  It  would,  in  its  present  form, 
be  possible  only  to  the  very  wealthy,  or  to  an 
organization  of  some  sort. 

Others  advocate  the  abolition  of  all  individual 
domestic  labor.  Neighborhood  nurseries  for  the 
children,  with  neighborhood  kitchens  and  dining- 
rooms  for  the  adults,  seem  to  them  to  solve  the 
problem.  This,  the  coiiperative  housekeeping 
scheme,  has  been  often  tried,  and  generally  with 
a  signal  lack  of  success.  The  failures,  however, 
seem  to  have  been  due  rather  to  mismanagement 
or  to  too  sweeping  and  hurried  changes  than  to 
any  inherent  impossiliility  in  the  plan.  Thus, 
though  one  of  the  first  arrangements  of  this  sort 
tried  in  America,  at  Cambridge,  ^lass..  in  1871. 
was  not  a  success,  a  similar  effort  on  a  modified 
plan,  in  Brookline,  ^lass..  twenty-five  years  later, 
has  not  been  a  failure.  This  is  the  Beaconsfield 
Terrace  Scheme — a  business  affair,  rather  than 
a  sociological  experiment,  in  intention.  The 
residents  of  the  terrace  have,  in  addition  to  their 
own  yards,  an  inclosed  jiark  in  common.  They 
share  tennis  courts:  a  casino,  where  any  one  of 
them  may  entertain  on  a  larger  ^cale  than  in 
his  own  home:   the  services  of  a  choreman  :    tlie 


time  of  a  superintendent  of  the  buildings;  and 
so  on.  Their  heat  is  supplied  from  a  central 
engine-room  and  not  from  individual  furna^-e:^. 
Tile  difficulty  witli  cooperative  housekeeping  is 
that  most  persons  instinctively  object  to  it  on 
the  ground  of  lack  of  privacy.  They  feel  that 
they  will  be  dejjrived  of  their  liomes  and  given 
instead  an  improved  boarding-house  system,  and 
that  luuler  these  conditions  their  children  cannot 
develo])  properly.  Many,  too.  see  in  such  plans 
danger  of  being  victimized  by  "cranks'  and  peo- 
ple of  uncertain  social  views. 

Some  of  those  who  look  forward  to  the  ameli- 
oration of  domestic  service  believe  that  it  will 
be  brought  alinut  by  the  establishment  of  train- 
ing schools  for  household  servants.  So  far,  how- 
ever, industrial  training  schools  have  received 
little  patronage  from  the  class  for  whom  they 
are  intended.  Tlie  servants  themselves  fail  to 
perceive  the  importance  of  training,  since  they 
can  obtain  good  wages  without  it,  and  their  am- 
bition is  not  stinnilated  by  the  possibility  of  ris- 
ing in  the  social  scale  through  such  training. 

In  England,  some  schools  designed  and  endowed 
to  prepare  girls  for  household  service  liave  be- 
come sewing  and  dressmaking  schools,  under  the 
dislike  of  the  icirls  and  their  parents  for  house-  * 
hold  libor.  In  Belgium,  schools  of  industrial 
training  ha\e  been  instituted  by  the  Government, 
and  are  run  under  Government  inspection  and 
control.  They  have  succeeded  much  better  than 
the  private  enterprises  of  other  countries,  al- 
thougli  tliey  are  for  general  household  training 
and  not  specifically  for  that  of  servants. 

Profit-siiaring  has  also  been  tried  in  the  house- 
hold, and  lias  on  the  whole  proved  successful. 
The  plan  is  to  set  aside  a  certain  amount  for 
housekeeping,  and  divide  what  can  be  saved  out 
of  it  between  the  mistress  and  the  servants  ac- 
cording to  a  projiosition  previously  agreed  upon. 
This  of  course  gives  the  servants  an  interest  in 
the  welfare  of  ttie  liouseliold.  and  has  the  same 
advantages  and  disadvantages  as  a  similar  sys- 
tem in  business. 

Another  solution  for  the  domestic-service  prob- 
lem lies  in  the  modern  tendency  toward  speciali- 
zation. ]\[any  kinds  of  Avork  formerly  done  in 
the  house,  under  the  supervision  of  its  mistress, 
are  now  provided  for  outside  of  it.  Trained 
workers  take  up  some  special  branch  of  house- 
hold labor  and  contract  for  it  with  a  number  of 
families.  It  does  not  appear  as  yet,  however, 
that  specialization  will  solve  the  problem  alto- 
gether. 

The  servants'  unions  which  have  been  organized 
have  not  yet  accomplished  anything  serious. 
Xevcrtheless,  it  is  the  opinion  of  almost  all 
students  upon  this  subject  that  along  this  line — 
the  organization  of  the  industry  ujxm  a  practical 
business  basis,  with  a  regular  scale  of  wages 
for  various  grades  of  skilled  and  unskilled  work, 
with  fixed  hours  for  work  and  the  stigma  of 
servitude  removed — lies  the  hope  of  betterment. 
Such  a  system  would  necessitate  projier  train- 
ing on  the  part  of  those  who  wished  to  share  in 
the  benefits  of  the  organization  and  many  eon- 
cessions  on  the  part  of  employers. 

BiBT.iOGRAPHT.  Salmon.  "Domestic  Service." 
which  contains  a  bibliography,  in  Ehrrnth  United 
SUitri<  Cnixiiy  /?f/*or/'  (Wasliington.  1892-94): 
Baylis.  TJie  Riyhfs.  Dutie.^.  and  Rehitioiis  of  Do- 
mrstic  i^rrninfs  (.5th  ed..  London.  ISOfi)  :  Gra- 
liaiii.    MoKtrr  and   fierravt    (London.    1S99)  :    Ad- 
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dams,  "A  Belated  Industry,"  in  American  Jour- 
nal of  Sociology,  vol.  i.  (Chicago,  189G)  ;  Walker, 
The  Wages  Question  (New  York.  188G)  ;  Schloss, 
Report  on  Profit-Sharing   (London,  1894). 

DOM'ETT,  Alfkeu  (1811-87).  An  English 
poet  and  colonial  statesman,  born  at  Camberwell 
Grove,  Surrey.  He  studied  at  Saint  .John's  Col- 
lege, Cambridge,  in  1829-33,  and  in  1837-39  con- 
tributed to  Blackicood's  several  poelns,  of  which 
the  best  known  is  "A  Christmas  Hymn,"  found 
in  most  anthologies.  In  1841  he  was  called  to 
the  bar,  and  in  1842  went  to  New  Zealand  as 
one  of  the  earliest  settlers  in  that  colony.  There 
he  held  many  public  offices,  including  those  of 
Civil  Secretary  (18.51),  Commissioner  of  Crown 
Lands  and  Resident  ^lagistrate  at  Hawke's  Bav 
(1853-56),  and  Prime  Minister  (1862-63).  In 
1871  he  returned  to  England.  He  was  an  inti- 
mate friend  of  Robert  Browning,  whose  "War 
ing"  describes  him  and  narrates  the  circumstances 
of  his  departure  from  London  in  1842.  Brown- 
ing's "The  Guardian  Angel"  also  addresses  him. 
He  was  at  one  time  a  vice-president  of  the 
Browning  Society.  His  publications  include: 
lianolf  and  Amohia,  a  South-Sea  Dat/  Dream 
(1872).  and  Flotsam  and  Jetsam  (1877).  Con- 
sult (lisborne,  .Yr/r  Zealand  Rulers  and  Statesmen 
(London,   1897) . 

DOMETT,  Sir  William  (1754-1828).  An 
English  admiral.  He  entered  the  navy  in  1769, 
was  made  lieutenant  in  1777,  and  during  the 
.\merican  Revolution  took  ])art  in  various  engage- 
ments witli  the  French  and  Americans.  He  was 
appointed  captain  (jf  the  Baltic  fleet  in  1801,  and 
soon  afterwards  of  the  fleet  ofT  Brest,  and  was 
raised  through  the  ranks  of  roar-admiral  and 
vice-admiral  to  that  of  admiral  in  1819. 

DOM'ICEL'LA.     See  Lory. 

DOMICILE  (Lat.  domicilium,  from  damns, 
liouse).  i'lie  legal  residence  of  a  person.  Though 
used  in  common  speech  as  synonymous  with  'home' 
or  'place  of  abode,'  in  the  strict  legal  sense  'domi- 
cile' denotes  the  place  which  the  law  will  hold 
to  be  a  man's  residence;  and  this  may  or  may 
not  coincide  with  the  place  where  he  in  fact  usu- 
ally or  habitually  resides.  It  is  a  doctrine  of 
modern  law  that  every  person  shall  have  a  defi- 
nite location  in  some  jurisdiction,  to  which  his 
legal  riglits  and  obligations  may  be  referred,  and 
by  whicli  liis  legal  status,  public  and  private,  is 
determined.  The  name  and  the  notion  of  domi- 
cile, as  well  as  the  necessity  for  it,  are  com- 
paratively recent,  and  arise  from  the  modern 
conception  of  law  as  being  of  territorial  rather 
than  of  personal  obligation.  Formerly  the  im- 
portant question  was  that  of  nationality,  it 
being  conceived  that  every  person  was  entitled 
to  be  judged  and  to  have  his  rights  and  ol)liga- 
tions  determined  by  the  law  of  liis  national  al- 
legiance, ratlicr  than  by  that  of  liis  actiial  domi- 
cile. But  the  complete  triumph  of  the  ])rinciple 
that  the  authority  of  a  State  extends  to  every 
one  within  its  borders,  irrespective  of  his  na- 
tionality or  citizenship,  and  that  it  is  in  the  main 
confined  to  those  limits,  has  given  a  new  impor- 
tance to  tlie  (picstion  of  domicile. 

As  the  ]trivate  and  local  law  by  which  a  per- 
son is  governed,  as  well  as  his  political  status. 
now  depends  almost  entirely  on  his  domicile,  the 
question  of  what  facts  of  residence  and  intention 
shall  determiiie  the  domicile  has  been  exten- 
sivelv   discussed   bv  the  courts   and   law  writers. 


The  importance  of  the  subject  in  international 
law  has  called  for  its  especial  consideration  by 
the   authorities    in    that    field    of   jurisprudence. 

Vattel  defines  domicile  as  habitation  fi.xed  in 
any  place  with  an  intention  of  ahcat/s  staying 
there.  This  definition  is  now  regarded  as  too 
limited  by  most  authorities  on  international  law, 
certainly  by  the  best  writers  on  the  subject  in 
the  United  States.  It  is  held  that  in  a  newly 
settled  country  like  the  LTnited  States,  absolute 
permanence  of  residence  is  rare,  and  it  is  suflR- 
cient  to  constitute  a  domicile  that  the  habitation 
be  fixed  without  any  present  intention  of  remov- 
ing therefrom.  -Justice  Story  says:  "Two  things 
must  concur  to  constitute  a  domicile — first,  a 
residence,  and,  second,  the  intention  of  making 
it  the  home  of  the  party:''  to  which  Dr.  Woolsey 
adds:  "And  ^\!ien  once  a  domicile  is  acquired  it 
is  not  shaken  off'  by  occasional  absences  for  the 
sake  of  business  or  pleasure,  or  even  by  visits  to 
a  former  domicile  or  to  one's  native  country." 
It  follows  that  the  same  person  may  be  a  citizen 
of  one  countrj',  possess  a  domicile  in  another  (for 
the  questions  of  domicile  and  citizenship  are 
quite  distinct),  and  temporarily  reside  in  still  a 
third.  Another  American  authority,  ^^'harton, 
distinguishes  three  kinds  of  domicile:  domicile  by 
birth,  by  choice,  and  by  operation  of  the  law  :  and 
this  classification  is  now  generally  accepted.  The 
first  is  determined  by  the  place  of  nativity,  the 
second  is  acquired  by  a  man's  own  volition,  and  an 
illustration  of  the  third  is  the  domicile  of  a  wife, 
being  that  of  her  husband  accpiired  by  her  at  the 
time  of  marriage.  A  child,  of  course,  has  the 
domicile  of  his  parents,  and  is  considered  in- 
capable of  changing  his  domicile  of  his  own  ac- 
cord :  but  he  follows  any  change  in  the  domicile 
of  the  parents.  When  tlie  father  of  a  family  dies, 
the  domicile  of  his  children  and  widow  continues 
to  be  that  of  his  last  residence  imtil  a  new  one 
is  acquired  in  any  of  the  waj's  already  indicated. 
The  question  as  to  what  amount,s  to  a  sutficient 
intention  of  permanent  residence  to  cause  an  im- 
mediate change  of  domicile  is  one  of  no  little 
difficulty,  which  must  be  determined  by  the  spe- 
cial facts  of  each  case. 

In  its  relation  to  private  rights  and  obligations 
the  riile  may  be  laid  down  in  a  general  way  that 
the  law  of  the  place  of  domicile  governs  in  i-on- 
tracts  relating  to  personal  property  and  in  the 
matter  of  wills  and  bankruptcy;  while,  on  the 
contrary,  in  matters  relating  to  real  estate  the 
law  or  the  place  of  its  situation  (lex  rei  situs) 
prevails.  In  England  it  was  formerly  held  that 
it  was  necessary  to  the  validity  of  a  will  that  it 
should  be  executed  according  to  the  law  of  the 
testator's  domicile,  no  matter  where  the  will  was 
drawn ;  but  statutes  now  provide  tliat  the  will 
is  Aalid  if  executed  in  accordance  with  the  law 
of  tlie  country  where  it  was  made,  even  though 
it  do  not  conform  to  the  law  of  the  place  of  per- 
manent and  recognized  domicile.  Similar  pro- 
visions exist  in  most  or  all  of  the  States  in  this 
country.     See  Conflict  of  L.\ws. 

The  question  of  domicile  is  often  of  importance 
in  determining  prof)(>rty  rights  in  time  of  war. 
Thus  it  is  held  that  the  property  of  an  alien 
domiciled  in  a  country  with  which  liis  own  na- 
tion is  at  war  is  subject  to  seizure  as  that  of 
an  alien  enem.A'.  Under  a  strict  construction  of 
the  common  law.  also,  an  alien  cannot  (regard- 
less of  the  existence  of  war  or  peace)  hold 
land,   citlier  by   jmrcbase   or   inberitaiicc :     but   in 
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many  of  the  American  8tates  this  rule  has  been 
directly  abolished  by  statute  as  opposed  to  the 
natural  policy  of  this  country,  and  in  others  it 
has  become  obsolete  by  general  consent.  (See 
Aeien.)  Under  the  Roman  or  civil  law  it  was 
considered  that  a  man  might  legally  hold  two 
domiciles,  as  when  he  resided  part  of  the  year  in 
one  place  and  part  in  another,  or  when  he  main- 
tained two  businesses  in  separate  places :  but.  as 
has  been  explained  above,  the  modern  law  of  Eu- 
ro]}e  and  America  has  no  room  for  this  concep- 
tion. In  matters  of  taxation  and  in  the  applica- 
tion of  the  poor  laws  tlie  term  domicile  is  often 
used,  sometimes  loosely,  and  its  definition  is  often 
of  importance  in  deciding  such  matters;  the 
courts  will  often  in  such  questions  give  the  word 
the  more  restricted  meaning  attached  to  the 
words,  i.e.  that  of  dwelling-place,  home,  or  resi- 
dence. It  has  been  held  by  several  American 
courts  that  the  domicile  of  a  sailor  is  the  place 
where  he  voluntarily  spends  most  of  his  time 
when  on  shore.     See  Aixegiance  ;  Citizen  ;  Sub- 

.TECT. 

The  authorities  are  numerous.  The  most  im- 
portant are  Dicev,  The  Law  of  Domicile  (London, 
1879)  ;  Dicey,  Conflict  of  Laws  (London,  1896)  ; 
Bound,  English  Law  of  Domicile  (London.  18G1)  ; 
Westlake,  Private  International  Law  (3d  ed., 
London,  1891);  Moore,  Digest  of  the  Interna- 
tional Law  of  the  United  States  (Washington, 
1903)  ;  Stocquart,  Studies  in  Private  Interna- 
tional Law   (Brussels,  1900). 

DOMIJ^ANT  (from  Lat.  dominari,  to  rule, 
from  dominus,  lord;  connected  with  Gk.  Safiav, 
daman,  Skt.  dam,  to  subdue.  OHG.  zam,  Ger. 
■:ahm,  Icel.  tamr,  AS.  torn,  Engl.  tame).  In  music 
—  (1)  The  fifth  tone  of  the  scale.  (2)  Dominant 
chord,  the  triad  upon  the  fifth  degree.  So  in  the 
key  of  C  it  is  g-b-d.  It  is  always  a  major  chord 
in  both  major  and  minor  keys.  (3)  Dominant 
seventh,  a  chord  obtained  by  adding  a  minor  sev- 
enth to  the  dominant  triad.  Its  resolution  is  de- 
termined by  the  third,  which,  being  the  leading- 
tone  (q.v. )  of  the  .scale,  moves  a  half  step  up- 
ward: and  the  seventh,  which  always  descends  a 
half  step.  In  the  key  of  C  the  dominant  seventh 
is  g-b-d-f ;  the  resolution,  g-c-e.  (4)  The  keg  of 
the  dominant  is  the  one  most  closely  related  to 
the  tonic  key.  Xext  comes  the  key  of  the  fifth 
below  or  sub-dominant.  All  the  tones  of  the  scale 
can  be  regarded  as  com]ionent  elements  of  these 
three  fundamental  chords,  thus: 
Sub-Dom.  Pom. 

F   A  C  E  G  B  D 


DOMINE  QUO  VADIS,  do'nie-na  kwo  va'des. 
A  small  church  on  the  outskirts  of  Rome  on  the 
Appian  Way.  named  from  the  tradition  that  when 
Peter  was  fleeing  from  persecution  in  Rome,  he 
was  met  at  this  place  by  Christ  going  toward  the 
city.  Peter,  astounded,  asked :  '"Domine.  quo 
vadis  ?"  ( Lord,  Avhither  goest  thou  ? )  Tlie  Saviour 
answered:  "To  Rome,  to  be  crucified  again;"  and 
the  Apostle  in  shame  retraced  his  steps  to  the 
city.  In  the  church  is  shoAvn  a  stone  bearing  a 
copj'  of  the  footprint  of  Christ. 

DOMINGO,  do-men'go.  Sax  or  Saxto.  See 
San  DoMixfio. 

DOMINIC,  Saixt  (1170-1221).  The  founder 
of  the  Order  of  Preaching  Friars    (Fratres  Pro- 


dicatores) ,  in  the  Roman  Catholic  Church.  He 
was  born  at  Callaroga  in  the  north  of  Spain, 
probably  of  the  illustrious  Guzman  family.  He 
studied  theology  in  Palencia,  and  in  1195  be- 
came canon  of  Gsma  in  Castile.  With  his  su- 
perior, Diego  de  Azevedo,  Bishop  of  Osma  from 
1201.  he  made  several  journeys,  one  as  far  as 
Denmark.  On  their  way  back  to  Spain  from  a 
visit  to  Rome  they  found  at  ^lontpellier  three 
Papal  legates  debating  on  the  means  to  be 
adopted  for  the  suppression  of  the  Albigensian 
heresy,  and  recommended  as  the  most  efficient 
means  the  setting  of  a  notable  example  of 
humility  and  self-denial.  Dominic,  with  his 
bishop,  began  to  preach  throughout  Languedoe, 
and  in  the  follo\\  ing  j'ear  founded  at  Prouille  his 
first  institution,  an  asylum  for  poor  girls  who 
were  in  danger  of  changing  their  faith  through 
lack  of  means  to  resist  the  inducements  held  out 
by  the  rich  and  powerful  adherents  of  the  new 
belief.  ^Miether  he  took  part  in  the  crusade 
of  extermination  against  the  Albigenses  headed 
by  Simon  de  3iIontfort  after  the  murder  of  the 
Papal  legate,  Peter  of  Castelnau,  is  not  known; 
but  he  labored  incessantly  for  the  conversion  of 
the  people  at  all  times.  From  1215  his  life  was 
spent  in  arduous  work  in  connection  with  the 
Order  which  he  founded  in  that  year.  (See 
DoMixiCAXS.)  After  holding  the  second  general 
chapter  of  the  Order  at  Bologna  in  1221,  he  had 
made  up  his  mind  to  preach  the  Gospel  among 
the  heathen  Cunians^  a  Ugric  tribe  in  Hungarj'. 
and,  if  possible,  to  gain  the  crown  of  martyrdom ; 
but  he  died  on  August  6,  at  Bologna,  where  his 
body  is  buried  in  the  Church  of  Saint  Nicholas. 
Pope  Gregory  IX.  canonized  him  in  1234.  Con- 
sult: The  original  Life  by  Jordanus,  De  Principiis 
Ordinis  Pro'dicatornm.  ed.  J.  Berthier  (Freiburg, 
1892)  ;  Lacordaire,  Vie  dc  Saint  Dominique 
(Brussels,  1841;  Engl,  trans.,  London,  1883); 
Drane,  The  Life  of  Saint  Dominie  (3d  ed.,  Lon- 
don, 1891)  :  Herkless.  Francis  and  Dominic  (New 
York.  1901):  Guiraud.  Saint  Dominic  (New 
York.  ]90n. 

DOMINICA,  do'me-ne'ka.  or  DOMINIQUE, 
dom'i-nek'.  One  of  the  British  West  Indies,  the 
largest  of  the  Leeward  group,  lying  between  the 
French  island  of  Guadeloupe  on  the  north  and 
ilartinique  on  the  south  (Map:  West  Indies, 
R  7).  Area,  291  square  miles.  It  is  mountain- 
ous, containing  the  highest  peaks  foimd  in  the 
Ijceward  group,  which  rise  to  a  height  of  over  5000 
feet.  Its  irregular  surface,  together  with  the 
subterranean  vapors  and  boiling  lakes,  prove  the 
volcanic  origin  of  the  island.  The  soil  is  well 
watered  and  in  some  parts  highly  fertile.  The 
chief  products  are  coffee,  cocoa,  cotton,  indigo, 
sugar,  and  several  kinds  of  fruit.  The  annual 
value  of  the  commerce  fluctuates  between  £120,- 
000  and  £130,000.  the  imports  usually  exceeding 
the  exports  by  about  £10,000.  Dominica  forms 
a  Presidency  of  the  Leeward  group  and  sends 
two  members  to  the  Federal  Legislative  Council 
at  Antigua.  Locally,  the  island  is  administered 
by  a  Governor,  assisted  by  an  executive  council 
of  ten  members.  Prior  to  1898  the  Legislative 
Assembly  was  partly  representative,  but.  since 
then  it  has  consisted  of  six  official  and  six  im- 
official  members,  nominated  bv  the  Governor. 
Population,  in  1891,  26,841;  'in  1901.  28,894, 
mostly  colored.  Roseau,  the  capital,  is  a  forti- 
fied town  and  port  with  a  population  of  about 
5000.  and  has  a  United  States  consular  agencv. 
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Dominica  was  discovered  by  Columbus,  Novem- 
ber 3,  1493,  and  was  so  named  on  account  of 
being  tirst  siglited  on  Sunday.  It  was  owned  by 
England  and  France,  alternately,  luitil  1814, 
when  it  fell  into  the  hands  of  the  English.  See 
British  West  Indies. 

DOMINICALE,  do-min'i-ka'le  (ML.,  from 
dominicus,  relating  to  the  Lord,  from  dominus, 
lord).  A  rare  term,  probably  denoting  a  white 
linen  cloth  in  which,  at  communion,  during  the 
early  ages  of  the  Western  Church,  Avomen  re- 
ceived the  sacred  host  ( 'the  body  of  the  Lord,' 
hence  the  derivation),  which  as  late  as  the 
eighth  or  ninth  century  was  placed  in  the 
hand  of  the  communicant,  not  in  the  mouth  as 
in  modern  Roman  Catholic  usage.  Ducange  and 
others,  however,  apply  the  word  to  a  veil  worn 
by  women  in  church. 

DOMIN'ICAL  LETTER,  or  Sunday  Letter. 
One  of  the  seven  letters  A,  B  C,  D,  E,  F,  G,  used 
in  calendars  to  mark  the  Sundays  throughout 
the  year.  The  first  seven  days  of  the  year  being 
marked  in  their  order  by  the  above  letters  in 
their  order,  then  the  following  seven,  and  all 
consecutive  sets  of  seven  days  to  the  end  of 
the  year,  are  similarly  marked;  so  that  the  1st, 
8th,  15th,  22d,  etc.,  days  of  the  vear  are  all 
marked  by  A;  and  the  2d,  'Jth,  IGth,  23d,  etc., 
by  B;  and  so  on.  The  days  being  thus  marked, 
it  is  evident  that  on  whatever  day  the  first  Sun- 
day of  the  year  falls,  the  letter  which  marks  it 
will  mark  all  the  other  Sunday's  in  the  year,  as 
the  number  of  the  letters  and  of  the  days  in  the 
week  is  the  same. 

As  the  common  year  consists  of  fifty-two  weeks 
and  one  day  over,  the  dominical  letters  go  back- 
ward one  day  every  common  year.  If  the  do- 
minical letter  of  a  common  year  be  G,  F  will 
be  the  dominical  letter  for  the  next  year.  As 
a  leap-year  consists  of  fifty-two  weeks  and  two 
days,  the  letters  go  backward  two  days  every 
leap-year.  If  in  the  beginning  of  a  leap-year 
the  dominical  letter  be  G,  E  will  be  the  dominical 
letter  for  the  next  year.  This  extraordinary  re- 
trocession, however,  is  made  to  take  place  at  the 
intercalary  day  (the  29th  of  February)  by  the 
artifice  of  marking  it  by  the  same  letter  as  the 
day  preceding  it,  and  thus  the  next  Sunday  is 
marked  by  the  letter  preceding  that  which 
marked  the  Sundays  before  the  intercalary  day. 
Suppose  the  28th  of  February  in  a  leap-year  to 
be  a  Sunday,  and  marked  by  F,  it  is  evident  that 
the  dominical  letter  for  the  rest  of  the  year  will 
be  E.  As  every  fourth  year  is  a  leap-year,  and 
the  letters  are  seven  in  number,  it  is  clear  that 
the  same  order  of  letters  must  return  in  four 
times  seven,  or  twenty-eight  years,  which  would, 
but  for  the  leap-years,  recur  in  seven  years,  and 
hence  the  solar  cycle.  (See  Period.)  The  do- 
minical letters  were  first  introduced  into  the 
calendar  by  the  early  Christians,  to  displace  the 
nundinal  letters  in  the  Boman  calendar.  They 
are  of  use  as  a  means  of  discovering  on  what  day 
of  the  week  any  day  of  the  month  falls  in  a 
given  year.  (See  Easter.)  Eules  and  tables 
for  finding  them  are  given  in  praver-books, 
breviaries,  etc.,  as  well  as  in  works  on  dates. 

DOMIN'ICANS.  An  Order  of  preaching 
friars  (the  Latin  name  is  Ordo  Prcedicatnrvvi) 
in  the  Roman  Catholic  Church.  It  was  founded 
by  Saint  Dominic  (q.v.)  in  1215,  for  the  'lurpose 
of   counteracting,   by    means    of   preaching,    the 


tendency  of  the  times  to  break  away  from  the 
Church.  \\  hen  in  Rome  seeking  confirmation  for 
his  Order,  which  was  delayed  on  account  of  the 
opposition  of  the  Fourth  Lateran  Council,  just 
concluded,  to  the  multiplication  of  new  religious 
organizations,  the  founder  met  Saint  Francis  of 
Assisi,  who  was  engaged  in  a  similar  work.  A 
cordial  friendship  sprang  up  between  the  two 
men,  different  as  they  were  in  temperament;  to 
this  day  its  memory  is  preserved  in  the  custom 
of  the  priests  of  each  Order  celebrating  the  feast 
of  the  founder  of  the  other  in  his  own  church. 
Both  Orders  diff'ered  from  the  older  ones  in 
emphasizing  more  strictly  the  spirit  of  poverty 
and  rejecting  the  possession  of  even  community 
property.  Hence  they  are  called  mendicant 
Orders,  as  they  originally  depended  for  their 
subsistence  entirely  on  the  daily  charity  of  their 
neighbors.  The  name  of  monks  is  often  incor- 
rectly applied  to  them ;  tlie  proper  designation  of 
both  Franciscans  and  Dominicans  is  friars  (Lat. 
fratres,  brothers).  The  requisite  Papal  con- 
firmation was  obtained  from  the  new  Pope, 
Honorius  III.,  at  the  end  of  1216;  with  it  went 
special  privileges,  especially  the  right  to  preach 
and  hear  confessions  everywhere,  without  local 
authorization.  The  first  house  of  the  Order  was 
at  Toulouse,  from  which  in  the  summer  of  1217 
Dominic  sent  some  of  his  sixteen  associates  to 
spread  the  movement  in  Spain  and  France. 
J'rom  the  name  of  their  first  convent  of  Saint 
Jacques  in  Paris,  they  were  popularly  knoA\Ti  in 
the  latter  country  as  Jacobins — a  name  which 
was  to  acquire  <a  new  and  sinister  significance 
in  the  Revolution.  They  were  introduced  into 
England  within  si.x  years,  and  founded  a  house 
at  Oxford.  Here  they  were  known  as  'Black 
Friars,'  from  the  habit  which  they  wear  outside 
the  convent,  in  preaching  and  in  hearing  confes- 
sions— a  black  cloak  and  hood  over  a  white  woolen 
undergarment.  "The  monks,"  writes  Matthew 
Paris,  liimself  a  Benedictine,  "did  not  in  three  or 
four  hundred  years  ascend  to  such  a  height  of 
greatness  as  the  friars  minor  and  preachers, 
within  twenty-four  years  after  they  began  to 
build  their  first  house  in  England."  ( See  Jes- 
sopp.  The  Coming  of  the  Frinrs,  London,  1888.) 
Their  progress  was  scarcely  less  rapid  in  Scot- 
land, where  they  found  a  munificent  patron  in 
King  Alexander  II.,  who  is  said  to  have  met 
Saint  Dominic  in  Paris.  Thev  soon  spread  as 
far  as  Russia  and  Greece,  and  in  1280  even  to 
Greenland. 

In  accordance  with  the  declared  purpose  of 
their  foundation,  the  Dominicans  have  always 
been  known  as  diligent  preachers  and  strenuous 
combatants  against  any  departure  from  the 
teaching  of  their  Church.  In  this  capacity  they 
were  intrusted  with  the  conduct  of  the  Inquisi- 
tion as  an  ecclesiastical  institution;  and  even  in 
Spain,  after  it  became  practically  a  department 
of  civil  government,  a  Dominican  was  usually  at 
its  head.  The  office  of  master  of  the  sacred 
palace,  endowed  with  great  privileges  by  Leo 
X..  has  alwavs  been  held  bv  a  member  of  the 
Order;  and  since  1620  the  censorshin  of  books 
has  been  one  of  its  functions.  In  1425  the  per- 
mission to  hold  property  was  crnnted  bv  the 
Pope  to  certain  houses,  and  extended  to  the  en- 
tire Order  in  1477  since  Avhieh  time  they  have 
been  less  exclusively  a  mendicant  Order.  They 
have  furnished  four  popes  (Innocent  V.,  Benedict 
XL,   Pius   v.,   and    Benedict   XIII. ),   and   more 
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than  sixty  cardinals.  Outside  of  their  specific 
work,  they  did  much  for  the  development  of  art. 
Their  cloister  at  Santa  ilaria  Novella,  in  Flor- 
ence, was  a  veritable  school  of  architecture. 
Painting  was  also  cultivated  with  great  success 
at  San  Marco  in  the  same  city,  and  at  Santa 
Caterina  in  Pisa ;  and  the  names  of  Giovanni  da 
Fiesole,  better  known  as  Fra  Angelico,  Bene- 
detto da  Mugello,  and  Bartolommeo  della  Porta 
are  worthy  of  remembrance.  (Consult  Marchese, 
Mcmorie  dei  piu  insigni  pi  f  tori,  scultori  e 
architetti  domenicani,  Bologna,  1878.)  Their 
chief  glory  in  theological  learning  is  Saint 
Thomas  Aquinas  (q.v. ).  whose  teaching  has  been 
especially  commended  by  Leo  XIII.  as  the  stand- 
ard of  dogmatic  theologj';  other  distinguished 
teachers  were  Albertus  ilagnus  and  Raymond  of 
Peuaforte,  the  third  general  of  the  Order.  Their 
great  rivals  in  the  later  ^liddle  Ages  were  the 
Franciscans.  These  two  Orders  divided  the  para- 
mount influence  in  the  Church,  and  often  in  the 
Catholic  States,  not  without  frequent  hostility 
on  the  part  of  the  parochial  clergy,  who  felt  their 
rights  invaded  by  the  friars ;  but  the  rise  of 
the  Jesuits  lessened  their  power  both  in  the 
schools  and  in  the  court.  In  the  eighteenth  cen- 
tury they  possessed  not  less  than  a  thousand 
houses  in  all  parts  of  the  world.  The  troubles 
of  the  latter  part  of  that  century,  however,  de- 
creased their  number  considerably.  In  France 
the  Order  was  revived  largely  through  the  efforts 
of  the  famous  Lacordaire  (q.v. ).  the  centenary  of 
whose  birth  was  solemnly  celebrated  in  1902  as 
that  of  'the  restorer  of  the  Dominican  Order  in 
France.'  In  England  and  Ireland  they  have  now 
21  houses  for  men  and  13  for  women;  in  the 
United  States,  into  which  they  were  introduced 
in  1805,  though  they  had  played  the  leading  part 
in  the  evangelization  of  Spanish  America,  they 
have  only  a  few  friars,  but  a  much  larger  num- 
ber of  sisters.  At  the  head  of  the  whole  Order 
stands  the  general  {mnrjislcr  generalis) .  whose 
term  of  office  since  1862  has  been  twelve  years; 
since  1273  he  has  had  his  residence  at  Santa 
Maria  Sopra  Minerva  in  Eome.  There  are  fifty- 
two  provinces  (each  with  a  provincial  at  its 
head),  though  some  of  these  are  now  hardly 
more  than  nominal. 

The  female  branch  of  the  Order  may  claim,  in 
a  sense,  greater  antiquity  than  the  male,  since 
Dominic  founded  his  house  at  Prouille  in  1206; 
but  after  the  friars  were  established,  the  mem- 
bers of  his  community  modestly  called  themselves 
the  second  Order.  Another  house  was  founded  at 
Rome  in  1218,  Dominic  being  commissioned  to 
unite  a  number  of  small  or  private  associations 
in  the  authorized  system  of  his  rule.  The  cloister 
of  San  Sisto.  given  him  by  the  Pope  for  this 
purpose,  is  thus  really  the  first  in  which  the 
Dominican  habit  was  worn  by  women.  The 
Order  was  originally  intended  to  be  contempla- 
tive, but  in  later  years,  together  with  some  re- 
laxations of  the  rule,  its  scope  was  extended  so 
far  as  to  include  the  education  of  girls  and  other 
practical  works.  The  nuns  are  not  numerous, 
since  the  revolutionary  movements  of  the  latter 
part  of  the  eighteenth  century  destroyed  the 
greater  part  of  their  houses:  but  a  certain  num- 
ber of  new  convents  has  spnmg  up  in  the  nine- 
teenth century,  especially  in  Bavaria.  The  third 
Order  was  organized  by  Saint  Dominic  in  1220, 
to  provide  a  constant  supply  of  defenders  of  the 
Church   against   the  assaults  of   the   Albigenses 


and  other  turbulent  innovators.  He  gave  it  the 
name  'militia  of  Jesus  Christ,'  and  pledged  its 
members  to  defend  the  Church  with  their  arms 
and  their  possessions.  Married  men  could  not  be 
received  into  the  brotherhood  without  the  con- 
sent of  their  wives,  who  were  bidden  to  pray  for 
the  success  of  the  men.  The  enthusiasm  of  the 
^Middle  Ages  soon  brought  large  numbers,  to 
whom  the  founder  gave  a  few  simple  rules  for 
holy  living.  After  the  necessity  of  this  militant 
life  passed  away,  the  members  were  unwilling  to 
dissolve  their  association,  and  continued  it  as 
against  spiritual  foes,  naming  themselves 
'brothers  and  sisters  of  penance.'  Their  num- 
bers increasing  rapidly,  the  seventh  general  of 
the  Order.  ^Munio  de  Zamora,  reduced  the  rules 
given  by  the  founder  to  a  systematic  form,  in 
which  thev  were  confirmed  bv  Pope  Innocent  VII. 
in  1405  and  Eugenius  IV.  in  1439. 

Some  members  have  maintained  a  cloistered  life, 
but  the  majority  have  been  men  and  women  liv- 
ing a  devout  life  in  the  world.  The  third  Order 
has  produced  numerous  saints,  including  Saint 
Catharine  of  Siena,  and  the  first  American 
saint.  Rose  of  Lima.  On  the  history  of  the 
Dominicans  in  general,  consult:  Caro,  Saint 
Dominique  et  les  Dominicains  (Paris,  1853)  ; 
Danzas,  FAiide  siir  les  temps  primitifs  de  I'ordre 
de  Saint  Dominique  (Paris,  1874,  et  seq. )  ; 
Drane,  The  Life  of  Saint  Dominic,  icith  a  Sketch 
of  the  Dominican  Order  (3d  ed.,  London,  1891)  ; 
Proctor  (editor).  Short  Lii-es  of  the  Dominican 
Saints  (Xew  York,  1901):  ilonumenta  Ordinis 
Fratrum  Prcedicatorum  Historia  (Stuttgart,  1900, 
et  seq.).  For  further  details  of  both  Dominican 
and  Franciscan  third  Orders,  see  Terti.\.ry. 

DOMINIE  (dr/ml-ne)  SAMPSON.  A  faith- 
ful schoolmaster  in  Scott's  Guy  Mannering.  the 
tutor  of  Bertram's  children.  He  is  awkward,  but 
honest,  and  devoted  to  books,  and  is  famous  for 
his  constant  ejaculation,  'Prodigious!' 

DOMINION,  The  Old.  Virginia.  See  States, 
PopvLAR  Names  of. 

DOMINION    OF    CANADA.      See    Caxad.\, 

DOMIMOX   OF. 

DOMINIQUE.  A  breed  of  domestic  fowls 
very  similar  in  jjlumage  to  the  barred  Plymouth 
rocks.  Both  cocks  and  hens  have  rose  combs  and 
bright  yellow  legs.  They  have  excellent  qualities, 
and  weigh  from  G^'2  to  8^^  pounds. 

DOMINIS,  dr/me-nes.  ^I.\RCO  AxTOXio  DE 
(1566-1624).  An  Italian  ecclesiastic.  He  was 
bom  on  the  Island  of  Arbe,  on  the  coast  of 
Dalmatia,  and  was  educated  by  the  Jesuits 
at  Loretto  and  Padua,  winning  distinction  by 
his  ability  and  the  varied  character  of  his 
studies.  He  taught  mathematics  at  Padua  and 
logic  and  rhetoric  at  Brescia.  He  finally  re- 
fused to  become  a  Jesuit,  and  for  several  years 
was  a  popular  preacher.  In  1596  he  was  ap- 
pointed Bishop  of  Segni,  in  the  State  of  Venice, 
and  in  1598  Archbishop  of  Spalatro  and  Primate 
of  Dalmatia  and  Croatia.  He  quarreled  with  the 
Pope,  and,  having  exhibited  certain  Protestant 
leanings,  found  it  ex]iedient  to  resign  his  post. 
In  1616  he  went  to  England,  and,  being  regarded 
as  a  convert  from  Catholicism,  was  Avell  received. 
James  I.  appointed  him  dean  of  Windsor  and 
master  of  the  Savoy  in  1617.  The  same  year  he 
published  the  first  part  of  his  great  theological 
work,  the  De  Republica  Ecclesiastica,  in  which 
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he  endeavored  to  show  that  the  Pope  had  no 
supremacy  over  other  bishops,  but  was  merely 
prnnits  inter  pares.  For  a  time  he  posed  as  a 
violent  opponent  of  Romanism.  But  in  1(520  he 
began  to  negotiate  a  return  lo  his  old  faitli.  He 
arrived  at  Rome  in  1622,  and  was  well  re- 
ceived at  fiirst,  but  a  charge  of  heresy  was 
brought  against  him  in  1623.  He  was  impris- 
oned in  the  Castle  of  Saint  Angelo,  and  died 
there  September  28,  1624.  Being  subsequently 
condenuied  as  a  heretic,  his  body  was  raised  from 
its  grave  and  burned,  with  his  portrait  and 
books,  December  21,  1624.  In  his  De  Radiis 
\'isiis  et  Liicis  in  \'itris  Perspectivis  et  Iride 
(1611),  written  while  he  was  at  Padua,  Domi- 
nis  was  the  tirst  to  approximate  to  the  true 
scientific  explanation  of  the  rainbow.  His  Rea- 
sons for  Leaving  the  Chureh  of  Rome  are  trans- 
lated in  Somers's  Tracts;  his  Motives  for  Re- 
nouncing the  Protestant  Religion  (1623)  was 
published  in  English  translation,  1627.  Consult 
A  Relation  Sent  from  Rome  of  the  Process,  Sen- 
tence, and  Execution  Done  Upon  the  Body,  Pic- 
ture, and  Books  of  Marco  Antonio  Dominis  After 
His  Death    (1624). 

DOMINIUM  (Lat..  lordship).  At  Roman 
law,  doniinium  meant  ownership,  or  private 
right  over  a  thing,  whether  immovable  or  mova- 
ble. More  precisely,  dominium  was  the  general 
right,  as  opposed  to  any  special  right,  such 
as  sen'itude  or  lien.  It  included  the  power  of 
use  and  abuse,  of  alienation  and  of  testamentary 
disposition;  but  limitations  might  be  imposed 
upon  the  owner  in  his  own  interest  (e.g.  in  case 
of  non-age  or  insanity)  or  in  the  interest  of 
neighbors  or  of  the  public  generally.  As  re- 
gards slaves,  restrictions  were  imposed  upon  the 
o'wner  in  the  interests  of  humanity.  In  the  nar- 
rowest and  most  technical  sense,  dominium  was 
ownership  vested  by  the  old  civil  law  {ex  jure 
Quiritium  ) ,  as  opposed  to  the  substantially  equiv- 
alent right  created  by  prtetorian  law.  (See 
Civil  L.\w.  )  It  was  said  that  the  praetor  could 
not  grant  ownership,  but  only  possession  of  the 
property  {boiiorum  possessio) ,  and  that  the 
ownership  remained  with  the  civil-law  owner, 
although  his  title  was  a  naked  one  (dominium 
nudum).  Dominium,  at  Roman  law,  was  never 
confused  with  imperium.  or  sovereignty;  and 
when  it  was  said  that  the  lands  of  conquered 
subjects  of  Rome  were  in  the  dominium  of  the 
Roman  people,  this  meant  that,  in  legal  theory, 
the  land  was  owned  by  the  Roman  people,  and 
tliat  the  provincials  were  merely  possessors, 
holding  at  the  pleasure  of  the  Roman  peo- 
ple. Dominium  could  be  held  by  two  or 
more  persons  jointly,  but  in  such  case  the 
joint  owners  (condomini)  were  always  copro- 
prietors  with  similar  rights.  0\\Tiership  could 
not  be  so  divided  that  different  powers  should 
be  attributed  to  different  persons  and  each  be 
regarded  as  dominus.  During  the  Middle  Ages, 
however,  the  right  of  the  feudal  superior  to  a 
fief  was  described  as  direct  ownership  {dominium 
directum)  and  the  right  of  the  vassal  in  pos- 
session was  termed  beneficial  ownership  {domi- 
nium utile).  In  connection  with  the  base 
tenures,  also,  the  same  terms  were  respectively 
applied  to  the  right  of  the  landlord  and  the  right 
of  the  tenant.  To  the  supreme  feudal  lord  was 
attributed  eminent  domain  {dominium  eminens). 
These  \'ses  of  the  word  dominium  were  due  to 
the  feudal  confusion  of  political  with  proprietary 


powers,  and  with  the  dissolution  of  the  feudal 
system  this  ambiguity  disappeared;  but  the 
term  eminent  domain  has  been  retained  to  de- 
scribe the  exercise  of  governmental  authority 
over  property,  particularly  in  the  case  of  expro- 
priation. By  writers  on  international  law 
dominium  has  been  used  in  the  sense  of  sove- 
reignty, and  the  whole  doctrine  of  acquisition 
and  loss  of  sovereignty  over  territory  was  worked 
out,  by  Grotius  and  his  successors,  under  the 
head  of  dominium.  In  this  process  many  rules 
were  derived,  by  analogy,  from  the  rules'  of  the 
Roman  law  regarding  acquisition  and  loss  of  own- 
ership. See  Eminent  Domain  :  Feudal  Systesi  ; 
Property.  Consult  the  authorities  referred  to  un- 
der Property  ;  International  Law  ;  Civil  La%v. 

DOMINO.     See  Mask. 

DOMINOES  (so  called,  apparently,  from  the 
color  of  the  back  of  the  pieces,  which  is  black, 
like  a  domino).  A  game  partly  of  chance  and 
partly  of  skill  played  by  any  number  of  people 
from  two  to  a  dozen,  but  most  often  by  two, 
with  twenty-eight  oblong  pieces  of  ivory,  bone, 
or  wood,  plain  black  on  the  back  and  white  on 
the  front  marked  with  black  dots  in  two  divi- 
sions on  the  front,  one  set  of  dots  on  one 
side  of  a  line  dividing  the  centre,  and  the  other 
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on  the  opposite  side  of  the  line.  One  of  these 
dominoes  is  blank  on  both  divisions,  the  re- 
mainder are  numbered  from  double  six:  i.e.  six 
in  each  division,  down  through  the  scale,  6-5,  6-4, 
6-3,  6-2.  6-1,  and  so  on,  5-5,  5-4,  5-3,  5-2,  5-1, 
through  all  the  other  numbers.  Before  beginning 
to  play,  the  twenty-eight  pieces  are  turned  face 
downward,  and  shuflled  or  mixed  up  on  the  table, 
so  that  the  position  of  no  special  piece  can  be 
recognized.  Then,  according  to  the  particular 
game  about  to  be  played,  the  whole,  or  a  certain 
proportion  of  the  dominoes,  is  selected,  one  at  a 
time,  by  the  respective  players.  Each  player 
sets  his  dominoes  up  on  edge  so  that  they  can- 
not be  seen  by  the  opponent,  and  examines  their 
markings.  Whatever  dominoes  are  not  drawn 
form  the  stock  or  reserve.  The  first  player 
places  one  piece  face  upward  on  the  table,  and  his 
opponent  must  place  against  it  "a  match,'  i.e. 
a  piece  out  of  his  hand  corresponding  in  pips 
at  one  end  or  the  other  with  the  piece  laid  down 
— for  instance,  if  a  piece  is  laid  down  with  six 
on  one  division  and  two  on  the  other,  the  second 
player  must  pose  or  lay  against  it  any  piece 
in  his  hand  which  has  either  of  these  numbers 
on  it  (such  as  a  two  and  five,  or  a  six  and  three) 
— then  the  first  player  (in  a  two  game)  must 
in  his  tuni  matcli,  or  pose,  from  his  hand,  a 
domino  to  meet  the  new  combination  of  pips — 
there  being  always  two  ends  for  him  to  select  to 
match.  If  he  has  no  number  corresponding  to 
either  end  he  'passes'  and  the  opponent  plays 
again;  or,  if  he  is  playing  the  'draw'  game  (a 
game   in  which   less   than   the  whole  number  of 
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dominoes  was  originally  dealt ) ,  he  may  draw 
on  stock  up  to,  but  never  including,  the  last  two 
dominoes.  Thus  the  game  goes  on  until  one  of 
the  players  has  put  out  all  his  dominoes  and  can 
neither  'match'  nor  'draw.'  The  one  who  has 
the  smallest  number  of  pips  on  his  unexhausted 
dominoes  wins,  or  in  case  of  an  equality  of  pips, 
he  who  has  the  fewest  dominoes  left,  wins.  The 
other  varieties  of  the  game  are  the  'draw  game,' 
and  its  variation  'matador:'  "the  black  game'  and 
its  variations ;  the  'block  game'  and  its  variations, 
'muggins.'  or  'all  lives.'  'all  threes.'  'Sebastopol,' 
'tiddle-a-wink,'  'domino  pool,'  and  various  other 
miscellaneous  games.  The  game  was  not  known 
in  Europe  until  the  middle  of  the  eighteenth 
century,  but  it  has  spread  all  over  the  world. 
The  rules  in  detail  will  be  found  in  Spalding's 
Home  Lihrary   (New  York,  1895). 

DOMITIA  (do-mish'i-a)  GENS  (Lat.,  Domi- 
tian  family).  A  plebeian  family  in  Rome,  fa- 
mous under  the  later  Republic.  It  had  two 
branches — the  Calvini  and  the  Ahenobarbi.  Of 
the  latter  branch,  the  Emperor  Nero  was  the  last 
male  representative. 

DOM'INUS  ( Lat.,  lord ) .  ( 1 )  At  Roman  law, 
the  owner,  the  person  who  holds  dominium  over 
a  thing — including,  of  course,  the  master  of  a 
slave.  (2)  In  Roman  popular  speech,  a  form 
of  respectful  address,  like  our  'sir.'  (3)  In  the 
Imperial  period,  a  title  given  to  the  Emperor, 
In  the  early  Empire,  however,  the  use  of  this 
title  was  thought  servile,  and  to  demand  it  or 
even  permit  it  was  considered  despotic.  See 
DoMixiusr. 

In  legal  phraseology,  the  dominus  litis  is  the 
person  really  interested  in  the  issue  of  an  action, 
though  not  necessarily  the  nominal  plaintiff 
{actor)    or  defendant   (reus). 

DOMITIAN,  do-mlsh'i-an,  Titus  Flavius  Do- 
iiiTiA>"us  (  ?-96) ,  Emperor  of  Rome  from  a.d.  81 
to  96.  He  was  the  son  of  Vespasian,  and  younger 
brother  of  Titus,  whom  he  succeeded  on  the 
throne.  The  earlier  years  of  his  reign  were  on 
the  whole  advantageously  occupied  for  the  public 
benefit.  JSIany  good  laws  were  passed,  the  prov- 
inces carefully  governed,  and  justice  rigidly  ad- 
ministered. As  he  grew  older,  however,  his 
ambition,  his  jealousy,  and  his  pride,  wounded 
by  the  failure  of  his  campaigns  against  the 
Dacians  (who  were  led  to  victory  by  their  King. 
Decebalus)  and  the  Marcomanni,  began  to  in- 
stigate him  to  the  most  atrocious  cruelties.  By 
murder  or  banishment,  he  deprived  Rome  of 
nearly  every  citizen  conspicuous  for  talent,  learn- 
ing, or  wealth.  To  win  the  army,  he  greatly  in- 
creased the  pay  of  the  soldiers,  and  secured  the 
favor  of  the  people  by  prodigal  largesses  and 
gladiatorial  shows  and  games,  in  which  he  some- 
times took  part  in  person.  His  cruelties  became 
at  length  so  intolerable  that  a  conspiracy,  en- 
couraged, if  not  organized,  by  his  wife,  Domitia, 
whom  he  had  doomed  to  death,  was  formed 
against  him,  and  the  tyrant  fell  under  the  dagger 
of  the  assassin. 

DOM'NTJS.     Pee  Doxr.s. 

DOMODOSSOLA,  do'mo  -  dos'so  -  la  (ancient 
Oscela).  A  picturesque  town  at  the  Italian  end 
of  the  Simplon  Pass,  on  the  Toce,  which  flows 
into  Lago  Maggiore  (Map:  Italy,  C  1).  The 
adjacent  !Mount  Calvary  is  covered  with  tiny 
chapels  that  are  visited  by  pilgrims  and  com- 
mands an  inspiring  view.     Population,  3600. 


DOMREMY  -  LA  -  PUCELLE,  doN'ra'mela- 
pu'sel'  (Fr.,  Domremy  of  the  Maid;  so  named  in 
honor  of  Joan  of  Arc).  A  village  in  the  Depart- 
ment of  Vosges,  France,  on  tiie  left  bank  oi  the 
Meuse,  about  seven  miles  north  of  Xeufchateau 
(Map:  France,  M  3).  It  is  famous  as  the  birth- 
place of  Joan  of  Arc,  whose  cottage,  adorned 
with  the  royal  arms  of  France  and  those  of  the 
family  of  the  heroine,  is  still  in  existence.  There 
is  a  bronze  statue  of  Joan  in  front  of  the 
church.  The  modern  basilica  of  Le  Bois  Chenu 
with  a  statue  of  Joan  by  Allard,  on  a  hill  near 
the  village,  marks  the  spot  where  the  Maid  of 
Orleans  received  the  spiritual  mission  to  de- 
liver her  country  from  the  enemy.  The  village 
was  freed  from  all  taxes  by  Charles  VII.  on 
account  of  its  brave  daughter,  and  enjoyed  this 
privilege  until  the  Revolution.  Population,  in 
1901,  308. 

DON.  A  river  of  southern  Russia,  rising  in  a 
small  lake  in  the  Government  of  Tula  (Map: 
Russia,  E  4).  It  flows  in  a  general  southeastern 
direction,  through  the  governments  of  Tula,  Rya- 
zan, Tambov,  and  Voronezh,  and,  after  describing 
an  arc  across  the  Province  of  the  Don  Cos- 
sacks, v.here  it  approaches  within  37  miles  of 
the  Volga,  it  enters  the  Sea  of  Azov  at  the  town 
of  the  same  name.  Its  total  length  is  over  1150 
miles,  of  which  800  are  navigable.  In  its  upper 
course  the  Don  flows  through  a  low  country, 
which  is  subject  to  overflow  in  the  spring.  The 
lower  course  is  through  a  more  elevated  region. 
The  chief  tributaries  of  the  Don  are  the  Donetz 
and  the  Sosna  from  the  right,  and  the  Voronezh, 
]\Iedvieditza,  and  !Manitch  from  the  left.  The 
Don  is  connected  with  the  Volga  by  a  canal.  The 
river  is  very  rich  in  fish  ;  the  freight  carried  by 
it  consists  chiefly  of  grain,  lumber,  and  cattle. 
The  principal  port  is  Rostov.  The  Don  is  the 
Tanais  of  the  ancients. 

DON,  or  DUN.  A  river  of  the  West  Riding  of 
Yorkshire,  England,  rising  in  the  moors  on  the 
borders  of  Derbyshire  and  Cheshire  (]Map:  Eng- 
land, E  3 ) ,  It  flows  55  miles,  first  southeast  to 
Sheffield,  and  then  northeast  by  Rotherham, 
Doncaster,  and  Thorne,  to  its  junction  with  the 
Ouse  at  Goole.  Its  chief  tributaries  are  the 
Rother,  Dearne,  and  Wente.  It  is  navigable  for 
the  last  39  miles  of  its  course  below  Sheffield,  by 
the  aid  of  canals. 

DON.  A  river  of  Aberdeenshire,  Scotland, 
rising  in  a  peat-bog,  nearly  2000  feet  above  the 
sea,  and  entering  the  Xorth  Sea  a  mile  north- 
east of  Old  Aberdeen  (Map:  Scotland,  F  2).  It 
has  a  total  course  of  78  miles.  It  is  noted  for 
its  salmon  fisheries.  Its  chief  tributary  is  the 
Ury. 

DO'NA  FRANCIS'CA.  A  German  settlement 
in  the  State  of  Santa  Catharina,  Brazil,  founded 
in  1851  by  a  German  colonization  society  (^lap: 
Brazil,  H  9).  It  covers  an  area  of  about  550  1 
square  miles,  and  had  in  1885  a  population  of  i 
nearly  20.000.  Chief  to\vn,  Joinville,  with  about 
3000  "inhabitants. 

DONAI,  don'!,  or  DONNAI.  A  river  in  south- 
eastern French  Indo-China,  rising  in  the  highlands 
near  the  coast  in  about  latitude  12°  N.  (Map: 
French  Indo-China.  E  5).  It  flows  generally 
southwest,  discharging  its  waters  through  a 
delta,  which   is  a   continuation  of  the  northern 
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outlet  of   the   ^Mekong.      Saigon,   the   capital   of 
Cochin-China,  is  on  its  banks. 

DON'ALDSON,  Edward  (181G-89).  An 
AmeriL-an  naval  officer.  He  was  born  in  Balti- 
more, entered  the  navy  as  midshipman  in  1835, 
and  became  lieutenant  in  1847.  In  1862,  as 
commander  of  the  Scioto,  he  took  part  in  the 
bombardment  of  forts  Jackson  and  Saint  Philip, 
in  Farragut's  capture  of  New  Orleans,  and  was 
raised  to  the  rank  of  commander.  He  also  par- 
ticipated in  the  battle  of  Mobile  Bay.  He  became 
a  captain  in  180G,  a  commodore  in  1871,  and  a 
rear-admiral  in  187G,  when  he  was  retired  from 
the  service. 

DONALDSON,  James  ( 1831  —  ) .  A  Scottish 
educator  and  author.  He  Avas  born  at  Aberdeen, 
was  educated  at  Aberdeen  University,  Xew  Col- 
lege, London,  and  Berlin  University,  and  was  ap- 
pointed tutor  of  Greek  at  Edinburgh  University 
in  1852.  He  afterwards  became  rector  of  the 
high  schools  of  Stirling  (1854-50)  and  Edin- 
burgh (1866-81)  after  having  previously  been 
connected  with  the  latter  institution  as  classical 
master  for  ten  years,  and  five  years  later  became 
vice-chancellor  and  principal  of  the  University 
of  Saint  Andrews  and  principal  of  the  United 
College  of  Saint  Salvator  and  Saint  Leonard. 
His  publications  include  the  following:  A  Mod- 
ern Greek  Grammar  for  the  JJse  of  Classical 
Studejits  (1853);  Lyra  Grceca  (1884);  Critical 
Bistory  of  Christian  Literature  and  Doctrine 
from  the  Death  of  the  Apostles  to  the  Xicene 
Council  (1864-66)  ;  The  Ante-Nicene  Christian 
Library,  in  collaboration  with  Professor  Rob- 
erts (24  vols.,  1867-72)  ;  Expiatory  and  Sub- 
stitiitory  Sacrifices  of  the  Greeks   (1875). 

DONALDSON,  James  LowRY  (1814-85).  An 
American  soldier.  He  was  born  in  Baltimore, 
Md. ;  graduated  at  West  Point  in  1836,  and 
served  with  distinction  in  the  Florida  and  IMexi- 
can  wars.  He  was  chief  quartermaster  succes- 
sively of  the  Department  of  the  Cumberland  and 
of  the  Military  Division  of  Tennessee  during  the 
Civil  War,  and  at  its  close  Avas  brevetted  major- 
general  in  the  regular  army.  He  retired  from 
active  service  in  1869  and  resigned  from  the 
army  in  1870.  He  wrote  Sergeant  Atkins  (1871), 
a  tale  of  the  Florida  War. 

DONALDSON,  John  William  (1811-61).  An 
English  classical  philologist,  born  in  London. 
He  was  educated  at  the  University  of  London, 
and  afterwards  at  Trinity  College.  Cambridge, 
from  which  he  received  the  degree  of  B.A.  in  1834. 
The  year  following  he  was  elected  fellow.  His 
first  work  Avas  as  reviser  of  Buckham's  The 
Theatre  of  the  Greeks,  which  passed  through 
eight  editions,  but  is  now  antiquated.  In  1839 
he  published  his  Neio  Cratylus,  which  is  remark- 
able as  being  the  first  attempt,  on  a  large  scale, 
to  familiarize  Englishmen  with  the  principles  of 
comparative  philology,  as  established  by  Pott, 
Bopp,  Crimm.  and  others  in  Germany.  Donald- 
son in  1841  accepted  the  post  of  head-master  of  the 
grammar  school  at  Bury  Saint  Edmunds,  having 
previously  taken  orders.  Notwithstanding  his 
duties  as  hend-master,  he  found  time  to  prosecute 
his  linguistic  studies,  embracing  Hebrew  and 
Arabic,  and  manv  of  the  languages  of  modem 
Europe.  In  his  Varroniamis,  of  which  the  first 
edition  appeared  in  1844,  he  undertook  to  accom- 
plish for  Latin  philology  what  he  had  done  for 


Greek  in  the  Xew  Cratylus.  Among  his  other 
Avorks  of  this  period  are  an  edition  of  Pindar,  of 
the  Antigone  of  Sophocles  (Avith  a  A'erse  transla- 
tion), Alaskil  le  Sopher  (a  treatise  on  HebrcAv 
grammar),  and  finally  Jashar  in  1854,  a  book 
Avritten  in  Latin,  and  published  at  Berlin,  the  ob- 
ject of  Avhicli  Avas,  by  critical  tests,  to  distinguish 
the  remains  of  early  Hebrew  songs  imbedded  in 
the  Masoretic  text  of  the  Old  Testament.  Tliis 
book  Avas  violently  assailed  by  the  I'eligious  press 
but  reached  a  second  edition. 

He  resigned  his  place  at  Bury  Saint  Edmunds, 
in  1855,  and  returned  to  Cambridge,  Avliere  he 
gaA'e  a  course  of  lectures  on  Latin  sjTionyms, 
and  occupied  himself  Avith  teaching.  Here  he 
Avrote  a  volume  entitled  Christian  Orthodoxy, 
in  ansAver  to  the  critics  of  Jashar.  This  also 
Avas  Aiolently  attacked.  A  smaller  volume 
on  classical  scholarship  foUoAved.  He  had  pre- 
A'iously  issued  a  Greek  Gramniar  and  a  Latin 
Grammar  for  the  use  of  schools.  These,  during 
his  residence  at  Cambridge,  he  recast  and  en- 
larged. In  1856  he  Avas  appointed  one  of  the 
classical  examiners  in  the  UniA'ersity  of  Lon- 
don, an  honor  Avhich  he  OAA'ed  chieily  to  Mr. 
Grote,  the  historian  of  Greece.  In  1858  appeared 
his  History  of  the  Literature  of  Ancient  Greece, 
in  three  volumes,  the  first  tAvo  of  A\iiich  are  a 
translation  from  the  German  of  K.  O.  Miiller.  He 
AAas  engaged  in  superintending  the  compilation 
of  a  ncAV  Greek  Lexicon,  Avhen  his  health  began 
to  shoAV  symptoms  of  failure.  A  tour  in  Ger- 
many during  the  summer  of  1860  did  not  produce 
any  change  for  the  better,  and  he  died  in  his 
mother's  house  in  London,  February  10.  1861. 
Consult  Garnett  in  Dictionary  of  Xatural  Biog- 
raphy, XV.   (1888). 

DONALDSON,  Thomas  Lea-ertox  (1795- 
1885).  An  English  architect  and  AAriter,  born  in 
London.  He  Avas  engaged  in  mercantile  pursuits 
for  a  time  at  the  Cape  of  Good  Hope,  studied 
architecture,  traA'eled  in  Italy  and  Greece  for  the 
purpose  of  architectural  and  archaeological  re- 
searches, and  in  1822  Avas  elected  to  the  Academy 
of  Saint  Luke,  Rome.  He  Avas  one  of  the  founders 
of  the  Institute  of  Architects,  of  Avhich  he  Avas  in 
1864  elected  president,  and  from  1841  to  1864 
Avas  emeritus  professor  of  architecture  at  l^ni- 
A'ersity  College  (London).  Structures  designed 
by  him  include  UniA'ersity  Hall,  Gordon  Square, 
London;  the  Library  and  Laboratory  of  UniA-er- 
sity  College;  and  the  Scottish  Corporation  Hall. 
He  published  Pompeii  (2  vols.,  1827)  ;  A  Col- 
lection of  the  Most  Approved  Samples  of  Door- 
icays  from  Ancient  and  Modern  Buildings  in 
Greece  and  Italy  (1833)  ;  Handbook  of  Specifica- 
tions for  Practical  Guide  to  the  Architects  (2 
vols.,  1S59),  and  other  Avorks. 

DON'ALDSONVILLE.  A  toAvn  and  the 
coimty-seat  of  Ascension  Parish,  La.,  64  miles 
above  Ncav  Orleans;  on  the  Mississippi  RiA^er, 
at  the  commencement  of  the  Bayou  Lafourche, 
and  on  the  Texas  and  Pacific  Railroad  (]\Iap: 
Louisiana,  D  3).  It  is  primarily  a  commercial 
centre,  Avith  extensive  sugar,  rice,  and  cotton 
interests.  Under  a  charter  of  1900.  the  gOA-ern- 
ment  is  administered  by  a  mayor  and  a  coimcil 
elected  biennially.  The  toAvn  OAvns  and  operates 
the  Avater-Avorks  and  electric-licrht  plant.  Don- 
aldsouA'ille  Avas  settled  about  1760.  and  Avas  in- 
corporated in  1806.  Population,  in  1890,  3121 ; 
in  1900,  4105. 
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DONALITIUS,  don'a-lish'i-us,  Christian 
(1714-80).  A  Lithuanian  poet.  He  was  born  in 
East  Prussia,  and,  three  jears  after  his  gradua- 
tion at  Konigsberg,  was  appointed  rector  at  Stal- 
luponen.  He  died  at  Tolminkemen,  where  he 
had  obtained  a  pastorate  in  17-43.  His  poems 
enjoy  high  rank  among  the  very  meagre  products 
of  artistic  verse  in  the  Lithuanian  language. 
They  include  six  fables  in  hexameters.  Dona- 
litius's  works  were  published  by  Schleicher 
(1865,  with  Lithuanian-German  commentary); 
and  Nesselmann  ( 1869,  with  a  German  transla- 
tion and  a  glossary). 

DO'NAR.  Teutonic  equivalent  of  the  Scan- 
dinavian Thor. 

DONATELOiO,  or  DONATO,  do-na'to 
(C.13S6-1460).  An  Italian  sculptor  of  the 
Florentine  School.  He  was  the  most  impor- 
tant sculptor  of  the  early  Renaissance,  and, 
more  than  any  other,  may  be  considered  the 
founder  of  modern  sculpture.  He  was  born 
at  Florence,  probably  in  1386.  His  father, 
Niccolo  di  Betto  Bardi,  a  wool-comber,  was 
an  ardent  politician,  who  passed  much  of 
his  life  in  exile.  Donato  is  said  to  have  been 
brought  up  in  the  house  of  the  wealthy  and  cul- 
tured Martelli,  but  this  is  unlikely,  since  the 
JMartelli  belonged  to  the  party  hostile  to  his 
father.  Authorities  differ  as  to  whether  his 
master  in  sculpture  was  Bicci  di  Lorenzo,  Clone, 
the  father  of  Ghiberti,  or  Niccolo  d'Arezzo,  but 
the  question  is  of  little  importance  in  relation 
to  an  artist  whose  work  was  as  original  and  as 
revolutionary  as  Donatello's.  He  certainly  re- 
ceived great  inspiration  from  his  friendship  with 
Brunelleschi  (q.v.),  the  architect.  In  1403 
they  went  to  Rome  together,  supporting  them- 
selves as  goldsmiths  while  they  studied  and  ex- 
cavated among  the  ruins.  Donatello  not  only 
studied  the  antique  statues,  but  learned  the 
secrets  of  ancient  relief  and  perspective  in  sculp- 
ture.   He  was  back  in  Florence  by  1405. 

Donatello  was  the  most  prolific  sculptor  of  the 
Renaissance,  and  it  will  be  possible  to  mention 
only  his  principal  works  Those  executed  before 
1425  belong  to  what  may  be  called  his  formative 
period,  in  which  he  shows  strong  reminiscences 
of  the  Gothic,  but  with  increasing  classical  and 
realistic  tendencies.  Among  his  early  works 
showing  the  antique  influence  is  a  sandstone 
relief  of  the  "Annunciation."  in  the  Cavalcanti 
Chapel,  Santa  Croce,  Florence.  It  would  be 
hard  to  conceive  of  anything  more  beautiful  than 
the  modest,  grateful  expression  of  the  Virgin's 
countenance.  Of  his  three  marble  statues  for 
the  exterior  of  the  Church  of  Or  San  Michele, 
"Saint  Peter,"  ordered  in  1408  by  the  Butchers' 
Guild,  shows  hesitancy  in  execution  and  Gothic 
reminiscences;  "Saint  !Mark,"  executed  in  1411- 
12  for  the  Linen  Drapers,  is  more  classic — an 
admirable  figure  of  noble  proportions  in  an  easy 
position,  and  set  off  with  graceful  drapery: 
"Saint  George,"  completed  in  1416  for  the  Ar- 
morers, now  in  the  Museo  Nazionale,  is  the  most 
attractive  work  of  his  early  period.  The  face  of 
the  youthful  hero  is  strong  and  gentle;  his  bear- 
ing expresses  determination,  but  without  con- 
straint. 

During  the  same  period  Donatello  was  occu- 
pied with  a  nimiber  of  statues  for  the  Cathedral 
of  Florence.  Among  these  were  "John  the  Evan- 
gelist"   (1415),  the  prototype  of  Michelangelo's 


"[Moses,"  and  a  colossal  "David"  (1416),  now 
in  the  Museo  Nazionale.  These  works  showed 
classical  tendencies,  but  at  the  same  time  he 
created  others  of  a  pronounced  realistic  charac- 
ter, as,  for  example,  the  so-called  "Joshua" 
(1412),  in  the  Cathedral,  and  especially  the  fig- 
ures for  the  Campanile,  the  "Jeremiah,"  and  the 
famous  "Zuccone"  (Baldhead),  erroneously 
called  "David" — an  old  man  of  unusiuil  ugliness, 
though  the  statue  is  wonderfully  strong  and  life- 
like, and  was  Donatello's  favorite.  Both  this 
statue  and  the  painted  bust  of  Niccolo  da  L^zzano, 
a  realistic  portrait,  now  in  the  Museo  Nazionale, 
are  assigned  bj'  some  critics  to  a  later  period. 

Meanwhile  Donatello's  fame  had  spread 
throughout  Italy,  and  he  could  no  longer  execute 
his  commissions  alone.  In  1425  he  formed  an 
association  with  the  architect  and  sculptor 
Michelozzo,  and  this  date  marks  the  beginning 
of  his  second  j^eriod.  Michelozzo  furnished  the 
architectural  designs,  and  also  assisted  in  bronze- 
casting,  in  which  his  associate  was  inexperienced. 
Their  first  joint  work  was  the  montiment  to  Pope 
John  XXIII.  (1425-1426),  in  the  baptistery  of 
Florence.  Under  a  marble  canopy,  with  a  relief 
of  the  "Madonna  and  Child,"  lies  the  bronze 
effigy  of  the  Pope,  by  Donatello.  Below  is  the 
sarcophagus,  carved  with  two  angels  bearing 
the  inscription.  The  beatitiftxl  marble  base  con- 
tains three  statues,  "Faith,"  "Hope,"  and  "Char- 
ity," of  which  the  first  is  by  Michelozzo.  Of 
their  other  joint  works,  the  montiment  of  Car- 
dinal Brancacci,  in  San  Angelo,  Naples,  and  that 
of  Bartolomeo  Arazzi,  in  the  Cathedral  of  ^lonte- 
ptilciano,  were  chiefly  done  by  iNlichelozzo  (q.v.). 
The  excellent  relief  of  the  "Ascension,"  of  the 
former,  is  by  Donatello.  He  also  executed  other 
bronze  works,  which  Michelozzo  cast  for  him;  in 
1426  a  sepulchral  slab  for  the  Bishop  of  Gros- 
seto,  in  the  Cathedral  of  Siena,  and  in  1427 
a  relief  for  the  font  of  the  baptistery  there, 
representing  "Herod  Receiving  the  Head  of  John 
the  Baptist" — a  vivid  representation  of  dramatic 
action.  His  association  with  Michelozzo  ceased 
when  the  latter  accompanied  the  banished  Cosi- 
mo  de'  Medici  to  Venice  in  1433. 

In  the  same  year  Donatello  went  to  Rome,  at 
the  invitation  of  the  sctilptor  Simone,  whom  he 
assisted  in  the  decorations  for  the  coronation  of 
the  Emperor  Sigismtmd.  The  works  executed 
during  his  stay  at  Rome  show  a  greater  than 
usual  influence  of  classic  art  upon  him.  Chief 
among  them  is  the  Ciborium  in  the  sacristy  of 
Saint  Peter,  decorated  with  reliefs  of  two  "Wor- 
shiping Angels."  and  a  fine  "Btirial  of  Christ." 
Meanwhile,  in  1434,  his  friend  Cosimo  de'  Medici 
had  returned  in  triumph  to  Florence,  and  Dona- 
tello returned  about  the  same  time.  He  was 
employed  in  decorating  the  court  of  the  Medici 
Palace  with  eight  medallions — copies  of  antiqtie 
gems — which  were  executed  by  his  ptipils.  About 
the  same  time  he  designed  his  bronze  "David" 
for  Cosimo — a  beautiful  stattie,  breathing  the 
spirit  of  the  antique  more  than  any  other  work 
of  the  master — and  the  first  ntide  statue  of  the 
Renaissance,  "Jtidith  and  Holofernes,"  now  in 
the  Loggia  del  Lanzi — a  piece  of  fine  realism, 
althotigh  its  effect  is  somewhat  marred  by  Holo- 
fernes's  legs  dangling  over  the  pedestal. 

Between  1434  and  1438  he  executed  the  ex- 
terior pulpit  of  the  Cathedral  of  Prato,  the 
reliefs  of  which,  representing  "Dancing  Angels," 
are  of  a  livelv,  decorative  effect-,  and  were  de- 
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signed  by  Donatello,  although  their  imperfect 
execution  points  to  the  work  of  his  pupils. 
During  the  same  time  he  completed  his  reliefs 
for  the  organ  gallery  of  the  Cathedral  of  Flor- 
ence (1440),  a  counterpiece  of  the  similar  sub- 
ject by  Luca  della  Robbia  ( q.v. ) .  It  is  full  of 
energy  and  dramatic  action,  the  exaggerated 
motion  and  sketchy  execution  being  calculated 
for  an  elevated  position.  Ruberto  Martelli  was 
also  an  appreciative  patron,  as  is  evinced  by 
a  large  number  of  Donatello's  works  preserved 
in  his  house.  Among  these  was  a  fine  coat  of 
arms  of  the  family,  a  large  bronze  patera,  deco- 
rated with  Bacchanalian  scenes,  now  in  South 
Kensington  JNIuseum,  London,  and  two  repre- 
sentations of  Donatello's  favorite  subject,  "John 
the  Baptist," — a  bust  and  a  statue.  The  statue 
represents  him  as  a  youthful  ascetic,  as  does  also 
an  older  statue  in  the  Museo  Nazionale,  but  the 
bust,  as  well  as  a  relief  of  John  the  Baptist, 
in  the  Museo,  and  another  at  Faenza,  are  more 
ideal.  Donatello  also  represented  him  as  the 
ascetic  preacher  of  the  desert  in  a  wooden  statue 
in  the  Church  of  the  Frari,  Venice  (1451),  and 
in  a  bronze  statue  in  the  Cathedral  of  Siena 
(1457).  Similar  to  the  latter  is  the  skeleton- 
like wooden  statue  of  "Magdalen,"  in  the  Bap- 
tistery of  Florence. 

The  third  period  of  Donatello's  art  (1444-66) 
begins  with  his  call  to  Padua  in  1444,  where  he 
was  invited  to  execute  a  bronze  equestrian 
statue  of  "Erasmo  de'  Narni,"  called  "Gattame- 
lata."  This  work  was  not  finished  till  1453.  As 
the  first  bronze  statue  since  antiquity  it  was 
epoch-making  in  art.  The  rider  is  of  dignified 
and  noble  bearing,  and  the  heavy  war-horse  is 
full  of  life,  and  no  less  a  portrait  than  the  rider, 
though  the  action  in  walking  is  untrue  to  nature. 
During  his  stay  in  Padua  he  designed  a  large 
number  of  bronze  sculptures  for  the  great  altar  of 
San  Antonio,  which  are  now  scattered  through 
the  church.  Among  the  subjects  represented 
v/ere  statues  of  the  "Four  Patron  Saints  of 
Padua,"  and  reliefs  of  a  "Pieta,"  an  "Entomb- 
ment of  Christ"  (in  plaster),  "Miracles  of  Saint 
Anthony,"  "Symbols  of  the  Evangelists,"  and 
"Angels  Singing  and  Making  ]\Iusic."  Although 
designed  by  Donatello,  these  works  were  executed 
by  his  pupils.  The  "Miracles  of  Saint  Anthony," 
in  particular,  show  clearness  of  composition  and 
dramatic  action  unexcelled  in  his  other  works. 
Notwithstanding  the  inducements  off'ered  him 
to  remain  at  Padua,  Donatello  was  unhappy 
away  from  Florence,  and  in  1456  he  left.  After 
visiting  Venice,  Ferrara,  and  other  North  Italian 
cities,  he  returned  to  Florence  in  1457,  where  he 
passed  the  rest  of  his  life,  except  for  a  brief 
stay  at  Siena.  He  devoted  himself  to  finishing 
his  work  in  San  Lorenzo,  a  foundation  of  the 
Medici.  In  1428  he  had  executed  a  fine  bronze 
sepulchral  statue  for  Giovanni,  Cosimo's  father, 
there,  and  before  his  departure  for  Padua  he 
had  designed  the  excellent  plastic  decorations  of 
the  Old  Sacristy.  After  his  return  he  designed 
the  sculptures  of  the  two  pulpits,  which  he  did 
not  live  to  complete.  They  are  dramatic  in  de- 
sign, but  inferior  in  finish,  and,  like  most  of  his 
work  of  this  last  period,  they  show  a  decline. 
He  died  on  December  13,  1466.  and  was  buried 
in  San  Lorenzo,  near  his  friend  Cosimo  de'  Me- 
dici. Vasari's  charming  anecdotes,  confirmed 
by  what  we  otherwise  know,  picture  him  as  a 
Vol.  VI.— 15. 


modest  and  lovable  character,  generous  with 
money  and  careless  of  appearance. 

Seldom  has  an  artist  appeared  who  was  more 
revolutionary  and  broke  more  completely  with 
the  past  than  Donatello.  His  contemporaries, 
Ghiberti  and  Luca  della  Robbia,  represent  more 
the  conservative  tendencies  of  the  age.  Donatello 
was  the  great  radical.  They  were  the  classicists, 
he  the  realist— a  realist  of  the  highest  kind, 
whose  works  were  true  to  nature,  without  being 
slavish  copies.  Not  that  he  was  deficient  in 
knowledge  of  the  antique,  or  in  the  sense  of 
beauty.  He  deliberately  sacrificed  beauty  to 
character,  which  no  one  could  portray  better 
than  he.  His  works  also  abound  in  dramatic 
action.  He  was  an  excellent  technician,  and 
whether  working  with  bronze  or  marble,  he 
gained  the  best  eff"ects  that  his  materials  would 
yield.  He  excelled  in  the  treatment  of  flesh,  and 
was  a  consummate  master  in  relief,  ranging 
through  its  entire  scope,  and  never  losing  the 
plastic  effect,  as  was  done  by  Ghiberti.  In  his 
last  period,  however,  his  compositions  became 
overcrowded  and  the  action  is  exaggerated.  No 
other  artist  of  the  day  understood  perspective  in 
sculpture  as  he  did ;  Vasari  records  interesting 
anecdotes  of  the  astonishment  of  the  Florentines 
at  the  near  and  distant  effects  of  his  statues  and 
reliefs.  Donatello  left  a  large  and  important 
school,  the  principal  representatives  of  which 
were  Andrea  del  Verocchio,  Desiderio  da  Setti- 
gnano.  Antonio  Rossalino,  and  Bertoldo,  teacher 
of  ^Michelangelo.  His  influence  more  than  any 
other  dominated  the  sculpture  of  Florence 
throughout  the  flfteenth  century,  until  the  cul- 
mination of  Italian  art  in  Michelangelo,  his 
artistic  descendant.  It  also  W'as  the  inspiration 
of  the  sculpture  of  northern  Italy,  and  even  of 
the  painting,  as  is  seen  in  the  case  of  Mantegna, 
the  chief  master  of  Padua,  who  copied  statues 
of  Donatello.  Not  only  was  he  considered  the 
greatest  sculptor  of  his  day,  but  modern  criti- 
cism has  confirmed  this  judgment,  placing  him 
among  the  greatest  sculptors  of  all  time. 

Bibliography.  The  chief  source  of  informa- 
tion for  the  life  of  Donatello  is  Vasari's  Lives 
of  the  Painters,  edited  by  Milanesi  (Florence, 
1878;  English  translation  by  Blashfield,  New 
York,  1896),  vol.  i.  The  best  modern  biogra- 
phies are  those  of  Miinz  (Paris,  1885),  and 
Semper  (Innsbruck,  1887),  who  is  probably  the 
best  modern  authority.  Others  are  those  of 
Schmarsow  (Leipzig,  1886)  ;  Pastor  (Giessen, 
1892);  Trombetta  (Rome,  1887);  Angelini,  Ca- 
rocci,  and  Melani  (Florence,  1887)  ;  Reymond 
^  Paris,  1800).  The  folio  of  Cavalucci,  Vita  ed 
opere  di  Donatello  (INIilan,  1886),  contains  ex- 
cellent photographic  illustrations.  Of  the  works 
on  diff"erent  phases  of  Donatello's  life  and  art,  see 
Gloria.  Donatello  in  Padova  (Padua,  1895)  ; 
Tschudi,  Donatello  e  la  eritica  modenia  (Turin, 
1887).  There  is  no  good  English  biography  of 
Donatello ;  see,  however,  Perkins,  Tuscan  (Sculp- 
tors (London.  1864)  ;  Rosenberg,  in  Dohme's 
Kunst  und  Kiinstler  Italiens  (Leipzig,  1878), 
vol.  i. ;  Bode,  Ttalienisehe  Bildhauer  der  Renais- 
sance (Berlin,  1887). 

DONATELLO.  A  young  Tuscan  nobleman 
in  Hawi^horne's  Marble  Faun. 

DONATI,  do-nii'tA,  Giovanni  Battista  (1826- 
73).  An  Italian  astronomer,  professor  in  the 
Roval  Institute  and  director  of  the  observatory 
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at  Florence.  He  made  many  valuable  contribu- 
tions to  astronomy  and  meteoroloorA%  and  in  1858 
discovered  the  comet  bearing  his  name.  ISee  Do- 
NATi's  Comet. 

DONATION  (Lat.  donatio,  gift,  from  donare, 
to  give,  from  donum,  Skt.  dana,  gift,  from  Lat. 
dare,  Gk.  5id6va.L  didonai,  Skt.  da,  to  give).  In 
strict  legal  usage,  the  word  donation  is  confined 
to  the  transfer  of  personal  property  made  with- 
out consideration ;  the  word  'gift'  being  at  com- 
mon law  restricted  to  a  i)Mrticular  kind  of 
transfer  of  real  estate — that  by  which  there  is 
created  an  estate  in  fee  tail — an  estate,  that  is, 
which  is  granted  to  a  man  and  the  heirs  of  his 
body.  The  instrument  by  which  such  a  transfer 
is  made  is  technically  termed  a  deed  of  gift.  In 
popular  usage,  however,  the  term  gift  is  more 
commonly  emplo,^ed  in  the  sense  of  donation, 
and  in  the  United  States  this  is  its  usual  legal 
signification  also.  The  general  classification  of 
the  gifts  of  personal  property  is  twofold:  gifts 
inter  vivos  (between  the  living),  which  go  into 
effect  at  once  and  have  no  reference  to  future 
events;  and  gifts  mortis  cnusa  (because  of — that 
is,  in  expectation  of — death).  This  last  form 
of  gift  is  usually  intended  to  avoid  the  neces- 
sity of  making  a  will  when  circumstances  ren- 
der that  impossible  or  difficult.  Only  personal 
property  can  pass  in  this  way;  the  transfer  must 
be  made  when  the  death  of  the  donor  appears 
imminent,  there  must  be  deliverj^  of  the  prop- 
erty, and  the  gift  takes  effect  only  upon  the 
death  of  the  donor.  The  gift,  therefore,  is  really 
a  conditional  one  and  is  ipso  facto  revoked  by 
the  recovery  of  the  donor,  or  may  be  recalled  by 
him  before  death  actually  occurs.  A  gift  inter 
vivos,  on  the  contrary,  is  absolute,  and  not 
revocable. 

All  kinds  of  personal  property  are  subject  to 
gift,  including  even  a  chose  in  action,  that  is, 
property  of  which  the  owner  has  not  the  actual 
possession,  but  the  right  of  possession,  and  which 
he  may  reduce  to  possession  by  legal  action. 
Such  a  right  can  only  be  transferred  by  a  duly 
executed  written  assignment.  The  only  cases 
in  which  a  gift  of  personal  property,  inter  vivos, 
is  revocable  are  where  it  is  prejudicial  to  the 
legal  rights  of  creditors,  when  the  donor  is  legally 
incapable  of  making  the  gift,  or  when  the  trans- 
action is  vitiated  by  fraud. 

It  is  a  general  rule  of  law  that  a  transfer  of 
personal  property  will  not  be  presumed  to  be  a 
donation,  or  gift;  that  is  to  say.  unless  there 
is  evidence  to  the  contrary,  it  will  be  assumed 
that  the  transfer  of  valuable  property  was  made 
for  a  valuable  consideration.  Thus  the  support 
of  a  child  by  a  relative  not  his  parent  will 
render  any  estate  which  he  may  possess  liable  for 
a  compensation ;  and  it  has  even  been  held  under 
special  circumstances  that  a  father  may  maintain 
a  claim  for  the  expense  of  sustaining  his  child 
where  the  latter  possesses  a  separate  estate.  A 
special  use  of  the  word  donation  in  this  coun- 
try is  in  the  expression  'donation  lands,'  which 
were  certain  lands  set  apart  by  the  State  of  Penn- 
sylvania after  the  Revolution,  in  the  northwest 
part  of  its  territory,  as  a  gift  to  its  citizens  who 
had  served  in  the  Revolutionarv  Army.  See 
Conveyance;  Delivery;  Gift:  Personal  Prop- 
erty. 

The  phrase  donatio  propter  niiptias  (a  gift  on 
account  of  marriage)    was  used  in  the  civil  or 


Roman  law  to  designate  the  sum  paid  by  a  hus- 
band as  the  offset  to  the  wife's  dowry;  this  was 
considered  partly  as  a  jointure  for  the  wife  in 
case  of  her  survival,  parth"  as  security  for  the 
return  of  the  wife's  dowry  to  her  heirs  if  she 
failed  to  survive  iier  husband.  Consult  the  au- 
thorities referred  to  under  the  titles  Gift  ;  Trust, 
etc. 

DONATION  OF  PEPIN.  The  gift  of  tem- 
poral sovereignt}'  over  the  Exarchate  of  Ravenna, 
the  Pentapolis,  and  the  territory  of  Bologna  and 
Ferrara  bestowed  upon  the  Pope  by  Pepin  the 
Short,  King  of  the  Franks,  in  755.  In  the  pre- 
ceding year  Pope  Stephen  III.  had  summoned  the 
Frankish  King  to  aid  him  against  Aistulf,  King 
of  the  Lombards.  Pepin  crossed  the  Alps  and 
defeated  Aistulf,  but  as  the  latter  still  continued 
hostile  to  the  Pope.  Pepin  invaded  Italy  a  second 
time  in  75.5_,  reduced  the  Lombards  to  subjection, 
and  took  from  them  twenty-two  cities,  the  keys 
of  which  he  presented  to  Saint  Peter's.  In  774 
Charles  the  Great  confirmed  the  Papacy  in  pos- 
session of  the  territories  granted  by  Pepin,  and 
enlarged  to  a  considerable  extent  the  boundaries 
of  the  earlier  grant.  The  donations  of  Pepin  and 
Charles  the  Great  laid  the  foundation  of  the 
temporal  power  of  the  Pope.  Consult  Abel, 
Jahrhiiclier  des  friinkisclien  Reichs  unter  Karl 
dem  Grossen  (Leipzig,  1883).   See  Papal  States. 

DONATION  OF  CONST  ANTINE  (Lat. 
donatio  Constantini) .  A  forged  document  of  un- 
certain date,  possibly  published  about  a.d.  754, 
professing  to  be  the  record  of  a  gift  bestowed  by 
Constantine  the  Great  upon  Pope  Sylvester  I. 
By  it  the  Bishop  of  Roine  was  given  the  suprem- 
acy over  the  whole  Church ;  was  made  the  judge 
in  matters  of  faith  and  worship :  and  received 
the  sovereignty  over  Rome  and  all  Italy.  The 
Donation  of  Constantine,  though  a  Aery  clumsy 
forgery,  was  regarded  for  a  long  time  as  gen- 
uine, and  Avas  frequently  made  the  basis  of 
Papal  pretensions  to  temporal  dominion.  A 
translation  of  the  Donation  is  given  in  Hender- 
son, Select  Historical  Documents  of  the  Middle 
Ages    (Xew  York.   1802). 

DONATI'S  COMET.  A  comet  discovered 
June  2,  1S58.  at  Florence.  ^Yhen  nearest  the 
earth  it  had  an  apparent  length  of  50°,  corre- 
sponding to  the  enormous  linear  size  of  45,000,- 
000  miles.  The  tail  was  10.000.000  miles  wide. 
The  comet  was  seen  until  ilarch,  1859. 

DON'ATISTS.  The  followers  of  Donatus  the 
Great,  a  schismatic  body  of  Christians  in  North 
Africa,  who  flourished  during  the  fourth  century. 
In  the  persecution  under  Diocletian  (a.d.  303), 
the  Christians  had  been  ordered  to  give  up  their 
sacred  books.  Those  who  complied  with  this  de- 
mand Avere  called  Traditores,  and  the  question 
how  to  deal  Avith  them  soon  became  a  pressing 
one  in  Chiirch  discipline.  Should  they  be  re- 
admitted to  Church  felloAvship ;  and,  if  so,  upon 
AA'hat  conditions  ?  The  main  body  of  the  Church, 
led  by  Rome,  faA'ored  a  policy  of  mildness.  But 
there  AA-as  also  a  strict  party,  insisting  that  the 
Traditores  Avere  unworthy,  that  their  presence 
AAOuld  corrupt  the  body  ecclesiastic,  and  that  any 
priestly  functions  Avhich  they  miffht  perform 
Avould  be  ipso  facto  null  and  Aoid.  For  no  priest 
could  conA'ey  a  grace  Avhich  he  himself  had  not: 
and  a  'holy'  Church  must  consist  only  of  holy 
members.  This  puritan  party  demanded  of  all 
who    would    enter    their    felloAvship    that    they 
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should  submit  to  baptism,  whether  they  had  pre- 
viously received  that  rite  or  not,  although  to 
administer  baptism  a  second  time  was  not  the 
practice  of  the  Church  at  large. 

There  was  also  another  cause  at  work  to  pro- 
duce the  Donatist  schism,  viz.  the  jealousy  ot 
Carthage  felt  by  the  Nuraidian  clergy,  under  the 
lead  of  their  primate,  Secundus,  Bishop  of 
Tigisis.  In  311,  after  the  death  of  Mensurius, 
Bishop  of  Carthage,  the  Catholic  Ciecilian  was 
chosen  as  his  successor.  The  strict  party  and  the 
'confessors'  opposed  Csrcilian  on  the  ground  of  his 
laxity  in  discipline.  They  also  charged  that  a 
Traditor  had  taken  part  in  his  ordination,  which 
was  thereby  invalidated.  The  Xumidian  clergy, 
who  were  displeased  at  not  having  been  invited 
to  participate  in  Ciecilian's  election,  took  sides 
with  this  opposition,  and  these  combined  forces 
proceeded  to  elect  a  rival  Bishop  of  Carthage  in 
the  person  of  Majorinus.  On  his  death  two  years 
later  (313),  they  elected  the  man  from  whom 
their  party  name  is  taken,  Donatus,  called  the 
Great.  Thus  the  Xortli  African  Church  was 
divided  into  two  hostile  camps. 

At  Constantine's  command,  svnods  were  held  to 
settle  the  dispute  (Carthage,  311;  Rome,  313; 
Aries,  314),  and  each  time  the  Donatists  lost 
their  case.  But  their  hold  upon  Xorth  Africa 
continued  strong,  and  at  the  close  of  the  century 
they  Avere  more  numerous  there  than  the  Catho- 
lics. Signs  of  internal  weakness,  however,  were 
not  wanting.  The  Donatists  had  been  reenforced 
by  various  malcontents,  esjjecially  by  the  fanati- 
cal Circumcelliones  (q.v.),  ascetics  of  poor  mor- 
als and  worse  manners,  and  this  kind  of  support 
tended  to  encourage  outbreaks  of  violence.  Ro- 
gatus  and  a  few  followers  withdrew  about  370, 
and  the  serious  defection  of  the  ]\Iaximianistg 
came  in  303.  All  this  weakened  the  movement 
and  helped  prepare  the  way  for  its  final  collapse. 
The  chief  instrument  in  bringing  it  to  an  end  was 
Saint  Augustine  of  Hippo. 

Augustine  worked  out  and  applied  the  Catho- 
lic position,  which  had  already  been  pretty  clear- 
ly formulated.  Against  the  Donatists  he  taught 
that  the  Chiirch  on  earth  is  a  corpus  permixtum  ; 
the  wheat  and  the  tares  must  grow  together  until 
the  harvest.  The  'holiness'  of  the  Church  consists 
in  its  possession  of  sacerdotal  power,  by  which  it 
can  transmit  divine  grace  to  needy  men.  At  first 
Augustine  sought  to  win  back  the  schismatics  by 
means  of  argument.  But  he  later  came  to  believe 
in  the  application  of  force.  Accordingly'  he  ap- 
proved the  Imperial  policy  of  coercion,  adopted 
by  Honorius  in  405.     See  AuorsTiXE. 

In  411,  a  synod  was  held  in  Carthage,  at  which 
the  whole  subject  of  Donatism  was  debated  anew, 
286  Catholic  bishops  opposing  279  Donatists. 
The  verdict  (prearranged)  was  on  the  side  of 
Catholicism.  The  Donatists  were  deprived  of 
civil  rights,  and  a  little  later  they  were  debarred 
from  holding  religious  m.eeting3  iipon  pain  of 
death.  From  this  time  Donatism  rapidly  lost 
its  power.  Although  adherents  of  the  sect  are  to 
be  found  for  two  centuries  longer,  their  number 
and  their  public  influence  steadily  decreases.  The 
Saracen  invasion  of  the  seventh  century  put  an 
end  to  the  power  of  Donatism  and  Catholicism 
alike  in  North  Africa. 

Consult:  Augustine,  anti-Donatist  writings,  in 
vol.  iv.  of  Tfie  Nicenc  Fathers,  1st  series,  ed.  bv 
SchaflF  (Buffalo,  1886)  ;  also  his  93d  Epistle; 
Optatus  of  Mileve,  De  ScMsmate  Donatistarum, 


ed.  by  Ziwsa,  in  Corp.  Script.  Ecclcs.  Lat.,  xxvi. 
(Vienna,  1893)  ;  Volter,  Der  Ursprung  des  Do- 
natisinus  (Freiburg,  1883);  Harnack,  History  of 
Dogma,  Engl,  trans.    (London,  1898). 

DONATO  DI  BETTO  BARDI,  do-nu'to  de 
bet'to  biir'de.     See  Donatello. 

DONATUS.     See  Donatists. 

DONA'TUS,  .-Elius.  A  well-known  gram- 
marian and  commentator,  who  taught  grammar 
and  rhetoric  at  Rome  about  a.d.  3.55,  and  was  the 
instructor  of  Saint  Jerome.  He  wrote  treatises, 
De  Littcris,  Hgllahis,  Pedibus  et  Tonis;  De  Octo 
Fartibus  Orationis ;  De  Barharismo  et  Soloe- 
cismo,  etc.,  which  form  together  a  pretty  com- 
plete course  of  Latin  grammar,  and  in  the  Mid- 
dle Ages  were  the  only  text-books  used  in  the 
schools,  so  that  Donat  came,  in  the  west  of 
Europe,  to  be  synonymous  with  grammar,  or 
with  the  elements  of  any  science.  The  Donat 
into  Iicligio)t,  is  the  title  of  a  book  by  an  Eng- 
lish bishop,  and  there  was  an  old  French  proverb, 
Les  diables  estoietit  encore  a  Iciir  Donat  (The 
devils  were  still  in  their  gi'ammar).  The  Latin 
grammar  of  Donatus  has  formed  the  ground- 
work of  the  elementary  treatises  on  that  subject 
to  the  present  day.  His  was  one  of  the  first 
books  in  which  the  art  of  printing  by  means  of 
letters  cut  on  wooden  blocks  was  tried,  and 
copies  of  these  Donatvises  are  reckoned  among^ 
the  greatest  of  bibliographical  curiosities.  The 
best  edition  of  Donatus  is  in  volume  iv.  of  Keil's 
Grammalici  Latini  (Leipzig,  1864).  The  author 
also  wrote  a  commentary  on  Terence,  of  which 
we  possess  only  a  part  extending  to  five  come- 
dies, to  be  found  in  the  edition  of  Terence  by 
Klotz  (2  vols.,  Leipzig,  1838)  ;  and  an  impor- 
tant commentary  on  the  .Eneid  and  Georgics  of 
Vergil,  Avhich  exists  to-day  only  in  numerous, 
quotations.     See  Grammar. 

From  this  Donatus  we  mvist  distinguish  a  later 
grammarian,  Tiberius  Claudius  Doxatus,  also 
of  the  fourth  century  a.d.,  author  of  a  commen- 
tary, of  little  importance,  on  the  .Eneid. 

DONAXJWORTH,  dr/nou-vert  (Ger.,  neck  of 
land  on  the  Danube).  A  town  of  Bavaria,  sit- 
uated at  the  confluence  of  the  Wornitz  and  the 
Danube,  about  25  miles  north-northwest  of  Augs- 
burg (Map:  Germany,  D  4).  It  is  well  built,  in 
the  form  of  an  amphitheatre,  around  the  side  of 
a  hill,  and  has  the  most  important  monthly  live- 
stock market  in  Bavaria.  Donauworth  rose  to 
the  rank  of  a  free  imperial  city  in  the  fourteenth 
century.  It  was  deprived  of  its  liberties  in  1G07 
in  consequence  of  the  hindrance  by  its  Protestant 
inhabitants  of  a  Catholic  procession,  and  incor- 
porated with  Bavaria.  This  high-handed  deal- 
ing on  the  part  of  the  Catholic  powers  in  Ger- 
many was  one  of  the  episodes  that  led  up  to  the 
Thirty  Years'  War.  Here  ]\Iarlborough  gained  a 
victory  over  the  Bavarians  in  1704,  and  the 
Frencii  over  the  Austrians  in  1805.  Population, 
in  1890,  3733;  in  1900,  4400. 

DONAWITZ.  do'na-vits.  A  town  of  Styria, 
Austria,  two  miles  north  of  Leoben.  Its  iron  and 
smelting  works  are  important,  employing  about 
2000  men.  There  are  also  productive  coal-mines. 
The  old  pilgrims'  church  of  Freienstcin  occupies 
an  adjacent  eminence'.  Population,  in  1890  (com- 
mune), 8000:     in   1900,   13,093. 

DON  BENITO,  don  bu-ne'to.  A  town  in  the 
Province  of  Badajoz,  Spain,  57  miles  east  of  the 
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city  of  Badajoz;  near  the  left  bank  of  the  Guad- 
iana,  on  the  Ciudad  Real-Badajoz  Railway 
(Map:  Spain,  C  3).  It  is  picturesquely  situated 
and  generally  well  built, .  and  possesses  a  fine 
square,  the  Plaza  de  la  Constitucion,  with  a  cen- 
tral promenade.  The  town  is  the  centre  of  a  dis- 
trict noted  for  its  melons  and  which  produces 
also  grain,  wine,  oil,  and  vegetables.  It  has 
manufactures  of  textiles,  liquids,  riour,  and  soap. 
Don  Benito  is  a  comparatively  modern  town,  hav- 
ing been  founded  in  1477.  Population,  in  1901, 
16,656. 

DON  CARIiOS.  The  title  of  several  dramas 
and  opei-as  based  on  the  life  of  the  son  of  Philip 
II.  of  Spain :  ( 1 )  A  tragedy  by  Otway,  per- 
formed in  1676,  called  by  Gosse  the  best  English 
tragedy  in  rh;\Tne.  Its  plot  was  borrowed  from 
the  historical  romance  by  the  Abbe  de  Saint  Real. 

(2)  A    drama    by   Schiller,    completed    in    1787. 

(3)  An  opera  by  Verdi,  produced  in  Paris,  Marcli 
11,  1867. 

DON  CARLOS.     See  Carlos. 

DONCASTEE,,  don'krts-ter  (Don  +  caster, 
AS.  ceaster,  from  Lat.  castrum,  camp).  A  mu- 
nicipal borough  and  market  town  in  the  West 
Riding  of  Yorkshire,  England,  on  the  right  bank 
of  the  Don,  32  miles  south  of  York  (Map:  Eng- 
land, E  3 ) .  The  country  around  is  flat  but  beau- 
tiful. Fine  old  elms  line  the  broad  and  level 
road  from  the  south.  Doncaster  is  very  clean 
and  well  built,  and  contains  a  handsome  Gothic 
Church  of  Saint  George,  built  by  Sir  G.  G.  Scott 
in  1858;  a  fine  market  hall;  a  guildhall  and  corn 
exchange.  The  municipality  o\\tis  its  gas  and 
water  supply  and  the  race-course,  all  of  which 
constitute  an  important  source  of  revenue.  Mar- 
kets, slaughter-houses,  a  public  library,  and  an 
art  school  are  also  maintained  by  the  town.  It 
has  manufactures  of  iron,  brass,  sacking,  linen, 
and  agricultural  machines.  Its  corn  market  is 
one  of  the  largest  in  the  kingdom.  The  Great 
Northern  Railway  has  large  machine  shops  here. 
Population,  in  1891,  25,933:  in  1901,  28,924.  It 
has  long  been  famous  for  its  annual  races,  begun 
in  1703,  and  held  in  the  second  week  of  Septem- 
ber. On  an  eminence  five  miles  west-southwest 
are  the  ruins  of  Conisborough  Castle,  a  Nor- 
man-Saxon round  tower,  37  feet  in  diameter  and 
86  feet  high,  with  walls  15  feet  thick,  strength- 
ened by  square  buttresses.  The  door  is  reached 
by  an  external  flight  of  37  steps.  Doncaster  was 
the  Danum  of  the  Romans  and  the  Dona  Ceaster 
of  the  Saxons,  and  suffered  severely  during  the 
Danish  invasion.  It  received  municipal  rights 
toward  the  end  of  the  twelfth  century. 

DONCELLA,  or  DONZELLA,  don-sa'lya  or 
don-zel'la  (Sp.,  It.,  girl).  The  name  in  the  West 
Indies  of  several  small,  gaudy,  and  graceful 
fishes,  as  the  snake-like  carnivorous  Ophidiidse,  of 
which  one  species  {Ophidion  marginatum) ,  also 
called  'sand-cusk,'  extends  northward  to  New 
York ;  or  of  the  labroid  flshes  of  the  genus  Platy- 
glossus,  especially  Platt/glossus  radiatus,  also 
called  'bluefish'  and  'pudding-wife.* 

DON  CE'SAR  de  BAZAN,  doN  sa'zar'  de  ba'- 
zaN'.  The  title  of  a  French  comedy  by  Dumanoir 
and  Dennery  (1844),  suggested  by  the  humorous 
underplot  in  Hugo's  Buy  Bias.  The  hero  ex- 
changes the  title  and  debts  of  a  Count  of  Garofa 
for  tiie  rags  and  freedom  of  a  Zafari.  He  is  also 
the  subject  of  an  English  play,  and  of  a  comic 
opera  by  Massenet  (1872). 


DON  COSSACKS,  Province  of  the.  A  re- 
gion in  southern  Russia,  bounded  by  the  govern- 
ments of  Voronezh  and  Saratov  on  the  north, 
Saratov  and  Astrakhan  on  the  east,  Stavropol 
and  Kuban  on  the  south,  the  Sea  of  Azov  and  the 
governments  of  Ekaterinoslav,  Kharkov,  and 
Voronezh  on  the  west  ( Map :  Russia,  F  5 ) .  Its 
area  is  about  63,000  square  miles.  The  surface  is 
generally  level,  the  portion  lying  west  of  the 
Don  being  slightly  elevated.  The  whole  territory 
belongs  to  the  basin  of  the  Don.  The  soil  is  for 
a  large  part  fertile. 

Agriculture  is  the'  leading  industry.  Rye, 
wheat,  oats,  and  barley  are  the  chief  cereals 
grown.  The  cultivation  of  the  vine  is  carried  on 
extensively,  the  output  of  wine  being  exported 
all  over  Russia.  The  raising  of  live  stock  is  also 
an  important  industry,  and  fishing,  especially  for 
herring,  gives  occupation  to  a  considerable  por- 
tion of  the  inhabitants.  The  territory'  has  some 
of  the  richest  coal  deposits  in  Russia,  known  as 
the  Donetz  Coal  Basin.  Coal  has  been  mined  in 
the  territory  since  the  end  of  the  eighteenth  cen- 
tury, and  the  present  annual  output  exceeds 
2,000,000  tons,  a  large  portion  of  which  is  anthra- 
cite. Iron,  lead,  and  salt  are  also  mined.  The 
manufacturing  industry  is  but  slightly  developed. 
Tobacco  and  cigarette  factories  and  flour-mills 
are  practically  the  only  establishments.  The 
territory  is  administered  by  an  ataman  of  the 
Cossacks,  and  is  divided  for  administrative  pur- 
poses into  nine  districts.  The  capital  is  Novo- 
Tcherkask;  the  chief  commercial  centre  is  Ros- 
tov. The  population  in  1897  was  2,575,818,  of 
whom  Cossacks  (q.v. )  and  other  Russians  com- 
posed nearly  98  per  cent.,  the  rest  consisting 
chiefly  of  Kalmucks. 

DON'DERBERG,  or  DUNDERBERG 
(Dutch,  Thunder-Mount).  The  name  of  a  moun- 
tain on  the  Hudson  River,  a  short  distance  below 
West  Point,  the  subject  of  a  local  legend. 

DON'DERS,  Franz  Cornelius  (1818-89).  A 
Dutch  physiologist  and  ophthalmologist,  born  at 
Tilburg.  North  Brabant.  He  was  educated  at  the 
University  of  Utrecht,  in  1847  was  appointed  lec- 
turer, and  in  1863  professor  at  that  institution. 
He  established  a  modern  physiological  laboratory 
at  the  university  and  erected  the  Nederlandsch 
Gasthiiis  voor  Ooglijders.  His  researches  were 
chiefly  devoted  to  the  physiology  of  optics  and 
were  considered  very  valuable.  The  introduction 
of  prismatic  and  cylindrical  glasses  is  due  to  him. 
Among  his  principal  publications  may  be  men- 
tioned: Anomalies  of  Accommodation  and  Refrac- 
tion of  the  Eye,  a  subject  to  which  he  gave 
especial  attention  (published  in  English  by  the 
Sydenham  Society)  ;  Die  Lehre  von  den  Augen- 
hcKegungen  (in  German.  1847),  and  the  so-called 
Lair  of  Donder:  De  leer  der  stoftvisseling  als 
hron  der  eigenicarmte  (1845). 

DONDO,  dON'do.  A  town  in  the  Portuguese 
colony  of  Angola,  West  Africa,  on  the  Coanza 
River  (Map:  Congo  Free  State,  B  4).  The  un- 
healthful  climate  makes  it  an  undesirable  place 
for  Europeans,  but  the  town  is  important  on  ac- 
count of  its  caravan  trade  and  its  proximity  to 
the  Loanda  Railway.  Dondo  is  also  the  centre 
of  the  coffee  trade.  It  is  connected  by  steamers 
with  Loanda.     Population,  about  3000. 

DONDUKOFF  -  KORSSAKOFF,  d6n'du-k6f' 
kor-sa'kof,  Alexander  Michailovitch,  Prince 
(1822-93).     A    Russian    statesman.     He   quickly 
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attained  the  rank  of  general  in  the  Russian 
Army,  and  in  1878  was  appointed  Governor  of 
Bulgaria.  After  the  conclusion  of  the  arrange- 
ment efl'ected  by  the  Berlin  Congress,  he  re- 
mained in  Bulgaria,  whose  first  Parliament  he 
opened  at  Tirnova  in  1879.  He  was  chosen 
Prince  of  Bulgaria,  but  was  instructed  by  the 
Czar  to  refuse  the  dignitj'  and  to  secure  the  elec- 
tion of  Prince  Alexander  of  Battenberg.  From 
1882  to  1890  he  was  commander-in  chief  of  the 
Russian  forces  in  Caucasia,  and  administrator 
of  the  civil  government  in  that  region. 

DONEATJ,  do'no',  Hugues,  Latin  name  Do- 
>'ELLUS  ( 1527-91) .  A  French  jurist.  He  was  born 
at  Chalons-sur-Saone,  and  was  educated  at  Tou- 
louse and  Bourges.  After  having  been  for  twenty 
years  professor  of  Roman  law  at  Bourges,  he  was 
compelled  to  lice  to  Geneva  at  the  time  of  the 
massacre  of  Saint  Bartholomew's  Day.  and  subse- 
quently became  professor  at  Heidelberg  (1573), 
Leyden  (1579).  and  Altdorf  (1588).  The  civil 
jurisprudence  of  modern  times  has  availed  itself 
of  his  systematic  methods.  His  celebrated  Com- 
uienfnrii  de  Jure  Civili  (16  vols.,  6th  ed.  1822- 
o4)  is  a  faithful  compilation  of  the  civil  law  and 
legal  procedure  of  Rome. 

DONEGAL,  don'e-giil'  (Jr.  Dun-na-n  Gal,  Fort 
of  the  Stranger,  in  alhision  to  the  Danish  in- 
vaders). A  maritime  comity  of  Ireland,  in 
Ulster  Province,  bounded  north  and  west  by 
the  Atlantic  (Map:  Ireland,  C  2).  It  has 
an  area  of  1870  square  miles,  and  an  exten- 
sive and  nuich  indented  coast-line,  off  which  lie 
numeroi:s  islands.  The  surface  is,  for  the  most 
part,  either  mountainous,  moory,  or  boggy,  in- 
terspersed with  many  small  lakes  and  rivers. 
The  inhabitants  are  mainly  engaged  in  agricul- 
ture. Linen  and  woolen  manufactures  are  carried 
on.  and  the  female  population  is  largely  engaged 
in  the  working  of  muslin.  ^lany  of  the  inhabit- 
ants on  the  coast  are  occupied  in  the  fisheries. 
Capital,  Donegal.  The  population  since  1841 
shows  a  continual  decrease,  having  been  at  that 
date  296.500;  in  1851,  255,200;  in  1891,  185,635; 
in  1901.  173,000. 

DONEGAL.  A  seaport  in  the  south  of  Don- 
egal County.  Ireland,  at  tlie  mouth  of  the  Eske. 
on  a  shallow  Creek  of  Donegal  Bay,  11  miles 
north-northeast  of  Ballyshannon  (^Nlap:  Ireland, 
C  2).  It  lies  in  a  rich  alluvial  tract,  sur- 
rounded on  three  sides  by  hills,  behind  which 
rise  lofty,  picturesque  mountains.  Near  the 
towTi  are  Donegal  Castle,  formerly  belong- 
ing to  the  O'Donnels  of  Tyrconnel.  and  the 
ruins  of  a  Franciscan  monastery,  founded  in  1474 
by  Hugh  O'Donnel,  in  which  was  written  the  col- 
lection of  early  Irish  chronicles  known  as  the 
Annals  of  the  Four  Masters.  Population,  about 
1500. 

DONEL'LTJS.     See  Doxeau,  Hugues. 

DON'ELSON,  AxDEEW  Jackson  (1800-71). 
An  American  politician  and  diplomat.  He  was 
born  near  Nashville,  Tenn.,  and  was  educated  at 
Nashville  College  and  at  West  Point  IMilitary 
Academy.  Commissioned  a  lieutenant  of  engi- 
neers, he  accompanied,  in  1820,  his  uncle.  Gen. 
Andrew  Jackson,  as  his  aide-de-camp,  to  Florida. 
In  1822  he  resismed  his  commission,  and  after  a 
year's  study  of  law  at  Transylvania  University  at 
Lexington,  Ky.,  he  was  admitted  to  the  bar.     He 


actively  participated  in  the  campaigns  of  Jack- 
son for  the  Presidency  in  1824  and  1828,  and 
after  the  latter's  inauguration  in  1829  became  his 
private  secretary  at  ^Yashington,  continuing  to 
act  in  that  cajtaeity  throughout  his  two  adminis- 
trations. From  1836  to  1844  he  lived  in  retire- 
ment, and  in  the  latter  3'ear,  by  appointment  of 
President  Tyler,  he  filled  a  diplomatic  mission  to 
Texas  to  arrange  a  new  treaty  of  annexation,  the 
first  having  been  rejected  by  the  Senate.  His 
mission  terminated  successfully  with  the  admis- 
sion of  Texas  to  the  L'nion  in  1845.  In  1846  he 
was  appointed  by  President  Polk  Minister  Pleni- 
potentiary to  Prussia,  and  in  1848  was  accred- 
ited to  the  Federal  Government  of  Germany.  Re- 
turning to  the  United  States  toward  the  close  of 
1849,  he  took  an  active  part  in  the  discussion 
growing  out  of  the  acquisition  of  territory  after 
the  IMexican  War.  He  attended  the  Southern 
Convention  at  Nashville  in  ^lay,  1850,  where  he 
was  one  of  the  ablest  and  most  earnest  champions 
of  the  Union.  He  was  a  strong  supporter  of  Clay 
in  the  compromise  of  1850,  and  in  the  year  fol- 
lowing became  editor  of  the  Washington  Union, 
an  organ  representing  that  branch  of  the  Demo- 
cratic Party  that  believed  as  he  did.  In  1853, 
however,  he  became  entirely  alienated  from  the 
Democratic  Party,  and  in  1856,  when  ex-Presi- 
dent Millard  Fillmore  was  nominated  for  Presi- 
dent by  the  American  Party,  Donelson  was  made 
the  nominee  for  Vice-President.  After  his  defeat 
he  retired  to  private  life,  and  although  always  a 
strong  Union  man,  took  no  part  in  the  events 
pireceding  the  Civil  War,  throughout  which  he 
lived  quietly  on  his  estates  in  Tennessee. 

DON'ELSON,  Fort.  See  Fort  Donelson  and 
Fort  Henry. 

DONETZ,  do-nyets'.  A  tributary  of  the  Don, 
rising  in  the  Russian  Government  of  Kursk 
(Map:  Russia^  E  5).  It  flows  through  the  Prov- 
ince of  the  Don  Cossacks,  and  joins  the  Don  at 
Konstantinovskaya.  Its  total  length  is  over  670 
miles,  and  it  is  navigable  to  Izum,  in  the  Gov- 
ernment of  Kharkov.  Its  banks  are  thickly 
wooded,  and  tliere  are  coal  deposits  in  its  basin. 
The  commercial  importance  of  the  river  is  as  yet 
insignificant,  owing  to  the  undeveloped  state  of 
the  country  through  which  it  flows. 

DON'GAN,  Thomas,  Earl  of  Limerick  (1634- 
1715).  A  Colonial  Governor  of  New  York.  He 
was  born  at  Castletown.  Coimty  Kildare.  Ireland. 
He  served  in  the  English  and  French  armies  witli 
the  rank  of  colonel,  and  in  1678  was  appointed 
Lieutenant-Governor  of  Tangier  by  Charles  II. 
The  Duke  of  York  appointed  him  Governor  of 
the  Province  of  New  York  in  1682.  Being  a 
Roman  Catholic,  he  was  at  first  looked  upon  with 
suspicion  by  the  colonists,  but  he  showed  himself 
champion  of  theii?  interests  and  managed  the  re- 
lations between  the  English,  Frencli,  and  Indians 
with  great  sagacity.  He  granted  a  charter  to 
the  city  of  New  Y'ork,  and  another  to  the  city  of 
Albany,  which  still  remains  the  basis  of  its 
municipal  rights.  Refusing  to  carry  out  the  in- 
structions of  King  James  II.,  to  introduce 
French  priests  among  the  Five  Nations,  on  the 
ground  that  the  measure  w'as  dangerous  to 
English  power  on  the  Continent,  he  was  obliged 
to  resign  in  1688,  but  did  not  return  to  Eng- 
land until  1691.  He  succeeded  to  the  title  of 
Earl  of  Limerick  bv  the  death  of  his  brother 
in  1698. 
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DON  GIOVANNI,  d6n  j6-van'ne.  The  title 
of  an  opera  by  Mozart,  produced  with  unexam- 
pled success  at  Prague  in  1787.  It  is  the  com- 
poser's masterpiece.     See  Don  Juan. 

DONGOLA,  don'go-la.  A  province  of  Egyp- 
tian Sudan,  situated  between  latitudes  18°  30' 
and  19°  40'  N.  It  is  generally  level  and  fertile, 
and  produces  large  quantities  of  wheat  and  dates 
for  export.  Its  inhabitants  are  a  mixed  race  of 
Turkish,  Arabic,  and  IManieluke  descent,  and  pro- 
fess Islamism.  Dongola  was  formerly  a  promi- 
nent province  of  Nubia.  It  was  taken  in  1812  by 
the  ilamelukes,  who  had  been  expelled  from 
Eg^-pt,  but  they  were  soon  compelled  to  abandon 
their  new  place  of  refuge  after  the  expedition  of 
Ibrahim  Pasha,  in  1821.  During  the  Mahdist  re- 
volt the  province  fell  into  the  hands  of  the  der- 
vishes, from  whom  it  was  regained  by  the  Anglo- 
Egj-ptian  forces  under  Kitchener  in  1S9G.  The 
present  capital  of  the  province  is  El-Ordeh  (q.v. ) , 
or  Xew  Dongola.  on  the  west  bank  of  the  Nile. 
Old  Dongola.  situated  on  the  east  bank  of  the 
Xile,  about  60  miles  above  El-Ordeh,  which  was 
an  important  place  in  antiquity,  is  now  a  mere 
village. 

DONGOLA  (from  Dongola  in  Egyptian  Su- 
dan) KID.  Sheepskin  or  goatskin  so  finished  as 
to  resemble  French  kid.  It  was  first  put  on  the 
market  in  1880  In-  James  Kent,  of  Gloversville, 
N.  Y.,  and  created  a  revolution  in  certain  branches 
of  the  leather  industry. 

DONIOL,  do'nyol',  Jean  Henri  Antoine 
(1818 — ).  A  French  publicist  and  historian, 
born  at  Riom  (Puy-de-Dome) .  He  studied  at  the 
University  of  Paris,  and  from  1849  to  1879  was  a 
member  of  the  departmental  administration.  In 
1882  he  was  appointed  director  of  the  national 
printing  establishment.  His  publications  include 
the  following  scholarly  works:  Histoire  des 
classes  rurales  en  France  (1857)  ;  La  revolution 
frangaise  et  la  feodalUe  (1874)  ;  and  Histoire  de 
la  participation  de  la  France  a  Vctahlissement 
des  Etats-Unis  d'Amcrique  (5  vols,  and  sup., 
1886-1900),  the  last  being  a  A'aluable  and  monu- 
mental work,  in  which  numerous  important  docu- 
ments were  first  placed  before  the  public,  and  for 
which  he  is  best  known,  especially  in  America. 

DONIS  CONDITIONALIBUS,  do'nis  kon- 
dish'i-o-nari-bfis.  Statute  de  (Lat..  concerning 
conditional  gifts).  The  usual  legal  title  of  the 
famous  statute  of  Westminster  II.  (13  Edward 
I.,  c.  1 ) ,  passed  in  1285,  which  created  and  stereo- 
typed the  form  of  estate  which  is  kno^vn  as  a 
fee  tail.  Prior  to  its  enactment  such  estates 
were  known  as  conditional  fees  or  gifts,  whence 
the  name  of  the  statute.  Thus,  a  gift  of  lands 
to  a  man  and  the  heirs  of  his  body  was  construed 
to  be  a  fee  simple,  descendible  to  his  heirs  in 
general,  in  case  he  complied  with  the  condition 
that  he  have  lawful  issue.  He  could  then,  by 
alienating  the  lands  to  a  stranger  in  fee  simple, 
defeat  the  expectations  of  his  issue,  just  as  a. 
man  may  now.  by  alienation  of  an  estate  of  in- 
heritance, defeat  ths  expectations  of  his  heirs. 
By  the  same  act,  the  right  or  expectation  of  any 
remainderman  to  whom  the  estate  was  to  go  on 
failure  of  issue  was  also  cut  off.  This  disposition 
of  the  conditional  foe  contrary  to  the  expressed 
intention  of  the  one  who  created  it  (known  as  the 
donor)  Avas  regarded  as  a  grave  abuse,  and  it 
was  to  remedy  this  that  the  statute  de  donis  was 
passed.     It  provided  that  for  the  future  the  will 


of  the  donor  of  conditional  gifts  should  be  ob- 
served "so  that  they  to  whom  the  land  was  given 
under  such  condition  shall  have  no  power  to 
aliene  the  land  so  given,  but  that  it  shall  remain 
unto  the  issue  of  them  to  whom  it  was  given 
after  their  death,  or  shall  revert  unto  the  giver 
or  his  heirs  if  issue  fail,"  etc.  This  limitation 
upon  the  power  of  the  donor  of  a  conditional  gift 
had  the  practical  eft'ect  of  restricting  the  descent 
thereof  to  the  heirs  of  his  body,  and  so  created 
the  fee-tail  estate  as  it  has  come  down  to  us. 
For  the  permanent  effects  of  the  statute,  see 
Condition;  Fee  Tail. 

DONIZETTI,  do'ne-zet'te,  Gaetano  (1797- 
1848).  An  Italian  operatic  composer,  born  at 
Bergamo.  He  studied  at  the  local  conservatory 
under  Simon  Mayr,  Salari,  and  Gonzalez,  and 
later  at  Bologna.  In  1819  his  first  opera,  Enrico 
di  Borgogna,  won  success  at  Venice,  and  he  there- 
after wrote  about  three  operas  a  year.  He  mas- 
tered so  perfectly  the  style  of  Rossini,  then  reign- 
ing supreme,  as  to  rival  the  'Swan  of  Pesaro'  him- 
self. Then  Bellini  appeared  and  threatened  to 
eclipse  him.  Donizetti  took  particular  pains 
with  his  Anna  Bolena  (1830),  which  was  pre- 
sented at  Milan  on  the  same  night  as  Bellini's 
Sonnamhula.  This  marked  tlie  beginning  of  more 
serious  work  on  his  part.  L'EUsir  d'Amore 
(1832),  a  comic  opera,  and  the  tragic  Lucrezia 
Borgia  (1834)  awdi  Lucia  di  Lammermoor  (1835) 
were  his  next  particular  successes.  Upon  the 
death  of  Bellini  he  remained  the  imdisputed  mas- 
ter of  the  Italian  stage,  and  was  eagerly  ac- 
claimed all  over  Europe.  He  settled  in  Paris 
(1835)  and  began  to  write  for  the  French  stage. 
La  fille  du  regiment  (1840)  had  enormous  suc- 
cess at  the  Opera  Comique;  Lcs  martyrs  (for- 
bidden by  the  censor  in  Italy  as  Poliuto)  and  La 
favorita  were  both  given  in  Paris  the  same  year, 
and  Don  Pasquale,  a  comic  opera,  in  1843.  In 
1842  Linda  di  Chamounix  created  a  furore  in 
Vienna,  and  the  Emjieror  showered  honors  upon 
him.  Amid  this  imexampled  series  of  siiccesses 
and  honors  his  mind  gave  way,  and  the  last  four 
years  of  his  life  he  was  insane.  A  great  festival 
was  held  in  Donizetti's  honor  at  Bergamo  on  the 
one  hundredth  anniversary  of  his  birth,  and  a 
monument  was  erected  there  in  1855.  The  facil- 
ity of  his  pen  was  astounding;  the  fourth  act  of 
La  favorita  was  composed  in  a  tavern  while  he 
was  waiting  for  a  friend,  and  both  music  and 
liberetto  of  II  Campanello  di  Xottc  were  written 
within  nine  days.  With  this  facility  he  combined 
an  endless  flow  of  melody  and  a  genuine  dramatic 
talent,  applied  to  only  rarely.  The  fourth  act 
of  La  favorita  and  the  famous  sextet  of  Lucia 
di  Lammermoor  (his  masterpiece)  are  splendid 
specimens  of  musico-dramatic  writing  combined 
with  melodic  beauty.  In  his  comic  operas,  as, 
e.g.  Don  Pasquale,  La  fille  du  regiment,  he  ex- 
hibits an  excellent  comic  A'ein,  and  the  music  is 
light  and  sparkling.  In  all  he  wrote  about  sev- 
enty operas.  Consult:  Cicconetti,  Vitadi  G.  Doni- 
zetti (Rome,  1864)  ;  Ferris,  Great  Musical  Com- 
posers (Xew  York,  1887). 

DONJON  (OF.  donjon,  dongon,  dongeon,  Fr. 
donjon.  Prov.  donjon,  dompnhon,  from  itTI^.  dom- 
nio,  dungeon,  from  dominio,  Lat.  dominium,  lord- 
ship, from  dominns,  lord),  or  Dungeon.  The 
principal  tower,  or  keep,  of  a  castle  or  fortress. 
It  Mas  so  called  because,  from  its  position,  it 
dominated  or  commanded  the  other  parts  of  the 
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fortress.     From  the  circumstance  that  the  lower 
or  underground  story  of  the  donjon  was  used  as 


A  DONJOX. 


a  prison  has  come  the  modern  meaning  of  the 
word.     iSee  Castle;  Keep. 

DON  JU'AN,  iS'p.  pron.  don  iiwiin  (Sp.,  Sir 
John).  A  legendary  figure,  like  Faust.  Tann- 
hiiuser,  and  the  Flying  Dutchman,  and  one  of 
the  most  widely  handled  in  all  modern  poetry. 
The  ideal  of  the  Don  Juan  legend  is  presented  in 
the  life  of  a  profligate,  who  gives  himself  up  so 
entirely  to  the  gratification  of  sense  that  he 
acknowledges  no  higher  consideration,  and  pro- 
ceeds to  murder  the  man  who  stands  between 
him  and  his  wish,  fancying  that  in  so  doing  he 
has  annihilated  his  very  existence.  Partly  in 
wanton  daring,  partly  to  allay  all  uneasy  mis- 
giving, he  then  challenges  that  spirit  in  which 
he  disbelieves,  to  demonstrate  to  him  its  exist- 
ence in  the  only  way  he  holds  valid — namely, 
through  the  senses.  When  this  actually  hap- 
pens, when  the  spirit  proves  its  existence  and 
power,  and  compels  him  to  acknowledge  its 
supremacy  and  the  worthlessness  of  a  merely 
sensuous  existence,  he  is  crushed  and  sinks  into 
hell.  The  genuine  legend  of  Don  Juan  was  first 
put  into  form  by  Gabriel  Tellez  (Tirso  de  Mo- 
lina), in  El  Burlador  de  Sevilln  y  Convidado  de 
Piedra.  In  it  the  hero  is  described  as  a  member 
of  a  celebrated  Sevillian  family,  Tenorio,  while 
the  action  of  the  piece  tvirns  mainly  upon  his 
betrayal  of  his  friend,  the  ]\Iarquis  de  la  ]\Iota, 
and  his  attempt  to  seduce  the  latter's  betrothed. 
Being  opposed  by  her  father,  he  kills  him.  forces 
his  way  into  the  family  tomb  of  the  murdered 
man.  causes  a  feast  to  be  prepared  and  invites 
the  statue  which  has  been  erected  over  his  vic- 
tim to  be  his  guest.  The  stone  guest  appears  at 
table   as   invited,   compels   Don   Juan   to    follow 


him,  and,  the  measure  of  his  sins  being  full, 
delivers  him  over  to  hell.  This  drama  was  early 
transplanted  to  Italy,  where  it  was  worked  over 
by  Cicognini  and  by  Giliberto,  not  later  than 
1650.  It  then  found  its  way  to  Paris,  and  be- 
came the  basis  of  Dorimond's  Festin  de  pierre 
(1658),  of  he  fits  criminel  of  De  Villiers  (1660), 
of  the  Don  Juan  of  Moliere  (1665),  and  of 
still  other  versions  by  Rosimond  and  Thomas 
Corneille.  In  England  it  was  utilized  by  Shad- 
well  as  the  groundwork  of  The  Libertine  (1676). 
In  the  seventeenth  century  it  served  repeatedly 
in  Italy  as  a  theme  for  opera,  being  first  used  by 
Gluck,  in  a  ballet  which  enjoyed  great  popu- 
larity, and  later  handled  successively  by  Reghi- 
ni,  Cimarosa,  Albertini,  Gazzaniga,  and  many 
later  composers.  All  of  these  were  thrown  into 
oblivion  by  ^lozart's  immortal  work,  Do7i  Gio- 
vanni. In  more  recent  times  Don  Juan  has  con- 
tinued to  be  a  favorite  theme  for  poets  and  novel- 
ists, among  whom  may  be  mentioned:  Prosper 
Merimee,  Lcs  ames  du  purgatoire ;  Dumas's 
drama,  Don  Juan  de  J/«ra Ha;  Byron,  D'Aurevilly, 
Balzac,  and  Flaubert's  posthumous  fragment. 
Consult:  Picatoste,  Don  Juan  Tenorio  (Madrid, 
1883)  ;  Engel,  Die  Don  Juan-Sage  (Dresden. 
1887). 

DONKEY  (from  dun,  with  reference  to  its 
color  -H  double  diminutive  key).  The  domestic 
ass.  See  Ass ;  and  Colored  Plate  of  The  Horse 
Family. 

DONKEY  ENGINE.     See  Steam-Exgine. 

DONNDORF,  don'dOrf,  Karl  Adolf  ( 1835 — ) . 
A  German  sculptor,  born  at  Weimar.  He  was  the 
pupil  of  Preller  and  Jode  at  Weimar  and  of  Reit- 
schel  at  Dresden,  and  in  1877  became  a  professor 
in  the  Art  School  at  Stuttgart.  Among  his  works 
are  five  statues,  including  one  of  Savonarola,  for 
the  Luther  IMemorial  at  Worms;  a  bronze  statue 
of  J.  S.  Bach  at  Eisenach;  the  Freiligrath 
Memorial  at  Cannstatt,  and  several  portrait- 
busts,  in  particular  those  of  Theodor  Vischer, 
von  ]Moltke,  Gerok,  and  Bismarck. 

DONNE,  don,  John  (1573-1631).  An  Eng- 
lish poet  and  divine.  He  was  born  in  London, 
where  his  father,  John  Donne,  who  was  Welsh  by 
descent,  was  a  prosperous  ironmonger.  His 
mother  was  a  daughter  of  John  Heywood,  the 
epigrammatist.  He  was  brought  up  a  Roman 
Catholic.  In  1584  he  was  admitted  at  Hart 
Hall,  Oxford,  but  was  transferred  to  Cambridge; 
and  in  1592  he  was  entered  at  Lincoln's  Inn.  A 
little  later  he  turned  Protestant.  In  1596  he 
served  under  Essex  in  the  famous  expedition  to 
Cadiz,  and  on  his  return  was  appointed  secre- 
tary to  Sir  Thomas  Egerton,  Keeper  of  the 
Great  Seal.  During  the  next  few  years  he  wrote 
many  poems,  some  of  which  circulated  in  MSS., 
but  none  were  published.  In  December,  1600, 
he  secretly  married  Anne,  then  only  seventeen 
years  old^  the  daughter  of  Sir  George  More, 
brother  of  the  Lord  Keeper's  wife.  In  conse- 
quence of  this  act,  he  was  dismissed  from  office, 
and  was  even  committed  to  the  Fleet,  but  he 
soon  obtained  his  release.  Though  James  was 
friendly  toward  him,  the  King  gave  him  no 
post  at  Court.  Donne  continued  to  write  verse, 
sending  the  MSS.  of  his  Divine  Poems  to  the 
mother  of  Georae  Herbert  in  1607.  In  1610,  he 
wrote  for  the  King  the  P.<<eudo-Martyr.  an  argu- 
ment against  the  attitude  of  the  Catholics  toward 
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the  oath  of  allegiance.  This  was  his  first  publica- 
tion. The  next  year  he  published  a  beautiful 
elegy  on  the  death  of  Elizabeth,  daughter  of  Sir 
Robert  Drury,  who  was  Donne's  patron.  This 
j)oem  was  followed  in  1(312  by  a  philosophical 
poem,  called  The  Progress  of  the  Soul.  Donne  soon 
began  to  look  toward  the  Church  for  a  career.  In 
1615  he  was  ordained  in  London,  and  the  Univer- 
sity of  Cambridge  made  him  a  D.D.  The  next 
year  he  was  presented  to  the  livings  of  Keyston  in 
Huntingdonshire  and  of  Sevenoaks  in  Kent.  He 
never  resided  in  either  parish,  but  he  held  Seven- 
oaks  till  his  death.  The  same  year  he  was 
appointed  divinity  reader  of  Lincoln's  Inn,  and 
in  1621  he  was  elected  dean  of  Saint  Paul's.  He 
died  March  31,  1631,  and  was  buried  in  Saint 
Paul's.  As  a  preacher,  Donne  at  once  attained 
eminence.  His  verse  consists  of  satires,  elegies, 
religious  poems,  epistles,  and  epigrams.  Donne 
was  among  the  first  of  a  series  of  poets  of  the 
seventeenth  century,  who,  imder  the  infelicitous 
name  of  'the  metaphysical  poets,'  fill  a  conspicu- 
ous place  in  English  literary  history.  The  direct- 
ness of  thought,  the  naturalness  of  description, 
the  rich  abundance  of  genuine  poetical  feeling 
and  imagery,  now  began  to  give  way  to  cold  and 
forced  conceits,  and  elaborate  exercises  of  the 
intellect.  Yet  it  is  generally  acknowledged, 
especially  in  the  case  of  Donne,  that,  amid  these 
subtleties,  there  is  real  poetry,  and  that  of  a 
iiigh  order.  Especially  beautiful  are  The  Storm, 
The  Calm,  The  Blossom,  The  Primrose,  and 
Upon  Parting  tvith  His  Mistress.  Donne's  influ- 
ence has  been  very  great,  for  not  only  did  he 
found  a  school  of  poetry  which  flourished  till 
the  advent  of  Dryden;  but  his  intensity  and 
obscurity  passed  into  Browning.  Donne  pub- 
lished little,  but  from  his  voluminous  MSS.  a 
collection  of  the  poems  was  published  in  1633; 
and  eighty  sermons  in  1640,  to  which  was  pre- 
fixed a  charming  Life  by  Isaak  Walton.  For  his 
poems,  consult  the  editions  by  Grosart,  in 
Fuller's  Worthies  Lihrary  (London,  1872)  ;  and 
by  Chambers,  with  introd.  by  Saintsbury  (ib., 
1806)  ;  for  sermons:  Alford,  The  ^yorks  of  John 
Donne  (London,  1839)  ;  for  his  life:  Jessop 
(London,  1897)  ;  and  Gosse,  Life  and  Letters  of 
John  Donne  (London, 1899). 

DON'NELLY,  Ignatius  (1831-1901).  An 
American  journalist,  politician,  and  essayist  of 
eccentric  ingenuity.  He  was  born  in  Phila- 
delphia, studied  law  there,  and  was  admitted  to 
the  bar  in  1852,  went  to  Minnesota  in  1856, 
and  was  elected  Lieutenant-Governor  of  that 
State  in  1859  and  1861.  From  1863  to  1869 
he  was  a  Representative  in  Congress.  In  1873- 
78  he  edited  at  Saint  Louis  The  Antimonopolist, 
a  weekly  newspaper  in  support  of  the  Greenback 
policy,  and  in  1876  was  president  of  the  Anti- 
monopoly  convention  that  nominated  Peter 
Cooper  for  the  Presidency  of  the  United  States. 
For  many  years  he  served  as  a  Democrat  in 
both  Houses  of  the  Legislature  of  IMinnesota. 
He  was  nominated  for  the  Vice-Presidency  of 
the  United  States  in  1898  by  the  People's 
Party,  and  in  1900  by  the  'Middle-of-the-Road' 
wing  of  that  party.  Latterly  he  edited  at  Min- 
neapolis a  journal  called  The  Representative. 
His  Atlantis  (1882)  attracted  attention  in  un- 
scientific circles  by  its  endeavor  to  prove  that 
the  island  of  that  name  once  really  existed,  and 
was  the  original  seat  of  civilization.     Ragnarok 


(1883)  undertook  to  explain  the  geologic  forma- 
tions of  the  drift  age  by  cometary  contact.  The 
Great  Cryptogram  (1887)  sought,  by  the  applica- 
tion of  an  elaborate  word-cipher  to  the  First 
Folio,  to  furnish  convincing  evidence  of  the 
Baconian  authorship  of  Shakespeare. 

DON'NER,  JoHANN  Jakob  Christian  (1799- 
1875).  A  German  translator  of  the  classic 
poets.  He  was  born  at  Krefeld,  and,  after  study- 
ing at  Tubingen,  was  professor  at  Stuttgart 
from  1843  to  1852,  when  he  resigned  his  profes- 
sorship to  devote  himself  entirely  to  literary 
labors.  He  rendered  the  works  of  the  Greek  and 
Roman  poets  into  German,  in  their  original 
metres.  Among  his  translations  are  those  of 
the  satires  of  Juvenal  (1821)  ;  Persius  (1822)  ; 
and  the  tragedies  of  Sophocles  (1838-39,  11th  ed. 
1889).  This  work,  his  masterpiece,  is  still  the 
basis  for  almost  all  the  metrical  translations  of 
Sophocles.  It  was  followed  by  translations  of 
Euripides  (1841-53);  ^schylus  (1854);  the 
Iliad  (1855-57)  ;  the  Odyssey  (1858-59)  ;  Pindar 
(1860)  ;  and  Aristophanes  (1861).  His  transla- 
tions of  Terence  (1864),  Plautus  (1864-65),  and 
Quintus   Smyrnseus    (1866)    were  less  successful. 

DONNER,  Raphael  (1092-1741).  An  Aus- 
trian sculptor,  born  at  Esslingen.  He  received 
his  artistic  training  chiefly  at  the  Vienna  Acad- 
emy, was  appointed  to  a  post  in  the  Imperial  ser- 
vice in  1724,  and  in  1729  director  of  building  to 
Prince  Esterhazy.  As  a  sculptor  he  endeavored 
to  substitute  for  the  over-elaborate  and  confused 
style  of  Bernini,  then  dominant  in  plastic  art,  a 
simpler  method,  combining  the  rococo  and  the 
antique.  His  works  include  two  bas-reliefs  in 
marble  for  Saint  Stephen's  Cathedral  at  Vienna, 
a  fountain  in  lead  for  the  court  of  the  Old  Town 
Hall,  Vienna,  and  another  for  the  New  Market 
in  that  city. 

DON'NITHORNE,  Arthur.  An  aristocratic 
weakling  in  George  Eliot's  Adam  Bede,  the  se- 
ducer of  Hetty. 

DON'NYBROOK  (Ir.,  Church  of  Saint  Broc). 
A  village  in  Dublin  County,  Ireland,  and  a 
southeastern  suburb  of  Dublin  (Map:  Ireland, 
E  3).  Population,  about  2000.  It  was  formerly 
famous  for  its  fair,  instituted  under  King  John, 
and  held  annually  in  August.  Originally  of  two 
weeks'  duration,  in  later  times  the  fair  lasted 
only  a  week.  It  was  noted  for  its  debauchery 
and  fighting,  and  in  1855  was  finally  abolished. 
A  Donnybrook  fair  has  become  a  popular  term 
for  any  scene  of  uproar.  Consult  B.  Gray  (pen- 
name  of  R.  B.  Coffin),  Donnyhrook  Fair  (New 
York,  1865). 

DONOSO,  do-no'so,  Justo  (1800-68).  A  Chil- 
ean bishop,  born  at  Santiago.  He  became  rector 
of  the  Seminario  Conciliar  in  that  city,  and  was 
subsequently  appointed  lecturer  on  tlieology  and 
secretary  of  the  theological  faculty  at  the  uni- 
versity, and  judge  of  the  ecclesiastical  court.  He 
was  one  of  the  founders  of  the  Rerista  Catolica,. 
which  was  published  for  more  than  thirty  years,, 
and  was  distin,guished  for  his  versatility  as  a 
lecturer,  autlior,  and  minister.  He  afterwards 
became  Bishop  of  Ancud  (1844-55)  and  Serena 
(1855-68).  His  publication  entitled  Institn- 
ciones  de  derecho  canonico  americano  (1863) 
is  regarded  as  a  standard  work. 

DONOSO-CORTES,  do-no'so  kor-tas',  Juan- 
Francisco  Maria  de  la  Salud,  Marquis  de  Val- 
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degamas  (1809-53).  A  Spanish  author  and 
diplomat,  born  at  EI  Valle  ( Estremadura ) .  He 
was  educated  for  the  bar  at  Salamanca,  entered 
public  life,  and  took  the  part  of  Isabella  against 
Don  Carlos  in  the  Revolution  of  1832.  He  was 
secretary  of  the  Council  under  Mendizabal,  and 
followed  the  Queen  mother  in  her  flight  to  France 
(1840).  When  she  returned,  he  was  made  secre- 
tary (1844),  had  charge  of  the  education  of  the 
young  Queen,  and  was  finally  sent  as  Ambassador 
to  Berlin  (1848).  About  this  time  he  astonished 
his  countrymen  by  proclaiming  the  absolute  su- 
premacy of  the  Catholic  Church  in  his  work, 
Ensayo  sobre  el  catolicismo,  el  liberalismo  y  el 
socialismo  ( 1851 ) .  He  died  while  Ambassador  to 
Paris,  his  last  official  post.  His  works  were  pub- 
lished, with  a  biography  by  Tejado   (1854-55). 

DON  PASQUALE,  p-is-kwa'hi.  A  comic  opera 
bj^  Donizetti,  produced  at  Paris,  January  3,  1843. 
The  last  of  his  successful  works,  preceding  the 
failures  of  Dorii  Sebastian  and  Vatarina  Cornaro, 
it  contains  brilliant  examples  of  Italian  con- 
certed music,  combined  with  much  humorous  de- 
lineation. It  was  revived  with  great  success  at 
the  Stuttgart  Court  Theatre  in  1898. 

DON  QUIXOTE,  don  kwiks'ot,  Span.  pron. 
don  ke-Hn'ta.     See  Cervantes. 

DON    SALTE'RO'S   COFFEE-HOUSE.      An 

eating-house  and  museum,  established  by  John 
Salter,  a  barber,  in  1(595.  in  Cheyne  Walk,  Chel- 
sea, London,  and  demolished  in  1866.  It  is 
frequently  mentioned  by  Swift,  Steele,  and  other 
writers  of  that  period. 

DON  SANCHE  D'ARAGON,  doN  saNsh 
da-ra-goN'.  A  comedy  by  Corneille,  derived  from 
a  Spanish  play,  El  palaeio  confuso,  and  produced 
in  1650.  Don  Carlos,  a  fisherman,  proves,  in  its 
denouement,  to  be  the  heir  to  the  throne  of 
Aragon. 

DO'NUS,  or  DOM'NUS  (  ?-678).  Pope  from 
676  to  678.  He  was  a  patron  of  architecture  and 
the  arts,  and  made  a  rebellious  Archbishop  of 
Ravenna  acknowledge  the  claims  of  Rome.  A 
Donus  II.  is  sometimes  placed  on  the  list  of 
popes  for  the  year  974.  This  is  an  error,  the 
word  domnus  in  the  expression  dotnnus  papa, 
used  as  a  shorter  form  of  dominus,  having  been 
wrongly  taken  as  a  proper  name. 

DOO,  George  Thomas  (1800-86).  An  English 
engraver.  He  was  bom  in  Surrev,  January  6, 
1800.  His  "Duke  of  York."  after  Sir  Thomas 
Lawrence,  engraved  in  1824,  Avas  his  first  im- 
portant work.  In  1825  he  went  to  Paris  and 
studied  under  Suisse.  Doo  was  appointed  his- 
torical engraver  to  William  IV.,  and  also  to 
Queen  Victoria.  In  1856  he  was  elected  a  Fel- 
low of  the  Royal  Society,  and  in  1857  an  Acade- 
mician. Among  the  best  kno\^Ti  of  his  plates 
are:  "The  Infant  Christ,"  after  Raphael:  "Ecce 
Homo,"  after  Correggio;  "The  Pilgrims  in  Sight 
of  the  Holy  City,"  after  Eastlake;  and  especially 
"Knox  Preaching,"  after  Wilkie.  He  died  No- 
vember 13,  1886. 

D'OOGE,  d(yKe,  Martin  Luther  ( 1839—  ) . 
An  American  classical  philologist,  born  at  Zonne- 
narie,  Netherlands.  He  received  the  degrees  of 
A.B.,  University  of  Michigan  (1862)  :  Ph.D.. 
Leipzig  (1873);  LL.D.,  University  of  Michigan 
(1889),  and  became  professor  of  Greek  in  the 
University  of  Michigan  in  1873.    He  was  the  edi- 


tor of  Demosthenes,  De  Corona  (Chicago,  1888)  ; 
Sophocles,  Antigone    (Boston,   1885)  ;   etc. 

DOO'LEY,  Mr.    See  Dunne,  Peter  Finley. 

DOO'LITTLE,  Charles  Camp  (1832—).  An 
American  soldier,  born  at  Burlington.  Vt.  In 
1862,  he  was  appointed  colonel  of  the  Eighteenth 
^lichigan  Volunteers,  and  subsequently  served 
in  the  Peninsular  campaign.  He  was  in  Ken- 
tucky in  1862-63,  and  Tennessee  in  1863-64. 
was  in  command  of  Decatur,  Ala.,  during  the 
first  day  of  the  defense  against  Gen.  J.  B.  Hood, 
led  a  brigade  at  Nashville,  and  in  1865  was 
placed  in  command  of  that  city.  For  a  time  he 
was  in  1865  commander  of  the  northeastern  dis- 
trict of  Louisiana.  In  that  year  he  was  bre- 
vetted  major-general. 

DOOM  or  DUM  PALM  (Ar.  daum,  dwarf 
palm,  from  dama,  to  remain,  HypJucne  thebaica. 
A  species  of  palm,  with  fan-shaped  leaves,  re- 
markable for  the  repeated  forkings  of  its  stem, 
branching  being  unusual  among  palms.  It  is  a 
native  of  Arabia,  upper  Egypt,  and  the  cen- 
tral parts  of  Africa.  In  some  districts  it  is  the 
most  plentiful  tree,  sometimes  forming  forests; 
it  also  grows  in  the  bare  sands  of  the  desert. 
Ropes  are  made  of  the  fibre  of  its  leafstalks. 
Its  fruit  is  abovit  the  size  of  an  orange,  but  of  a 
somewhat  elongated,  irregular  shape,  ^^^len  the 
red  outer  skin  is  peeled  olT,  a  considerable  thick- 
ness of  a  spongy  dry  substance  is  found  within 
it,  which  has  an  insipid  sweetness  and  a  re- 
markable resemblance  to  gingerbread,  so  that 
the  tree  is  sometimes  called  the  gingerbread- 
tree.  This  substance  is  used  as  an  article  of 
food,  and  an  infusion  of  it  as  a  beverage  is 
cooling,  gently  aperient,  and  very  salutary  in 
fevers.  The  endosperm  of  the  seed  is  hard  and 
semi-transparent,  and  is  turned  into  beads  and 
other  little  ornaments.  Each  frait  contains  one 
seed. 

DOOMSDAY  BOOK.     See  Domesday  Book. 

DOOMSTER.     See  Deemster. 

DOON,  doon.  A  river  of  Scotland,  rising  in  the 
southeast  of  Ayrshire,  in  Loch  Enoch,  and  flowing 
northwest  through  Loch  Doon,  past  Dalmelling- 
ton,  Burns's  monument,  and  Alloway  Kirk,  to 
the  Firth  of  Clyde,  two  miles  south  of  Ayr  (IMap: 
Scotland,  D  4).  It  is  30  miles  long.  On  leaving 
Loch  Doon,  the  river  flows  through  Glen  Ness,  a 
pictviresque  rocky  and  wooded  ravine.  On  an  islet 
in  tlie  loch  are  the  ruins  of  Doon  Castle.  Burns 
has  immortalized  the  Doon  in  song. 

DOOR  (AS.  dor,  Goth,  dai'ir,  OHG.  tor,  Ger. 
Thor;  connected  with  Lat.  foris,  Gk.  dvpa,  thyra, 
Ir..  Gael,  dnrus,  OChurch  Slav.  dvlrJ,  Lith.  durls. 
Lett,  durwis,  Av.  dvara,  Skt.  dvar,  door).  The 
movable  panel  by  which  the  opening  to  a  build- 
ing, an  apartment,  closet,  or  passage  is  closed. 
Doors  are  made  of  wood,  iron,  bronze,  or  stone. 
The  earliest  doors  appear  to  have  swung,  not 
on  hinges,  but  in  sockets;  at  least,  some  ex- 
tremely early  marble  sockets  have  been  found  in 
Babylonia,  from  the  fourtli  and  fifth  milcnniums 
B.C.,  several  at  Sirpurla  (Tolln).  What  the 
style  of  the  beautiful  palace  and  temple  doors  of 
Babylonia  and  Assyria  was  can  be  judged  not 
only  from  the  descriptions  in  the  historic  inscrip- 
tions, but  from  the  doors  themselves,  found  at 
Balawat,  which  were  decorated  with  bronze  strips 
covered  with  reliefs  of  figured  historic  scenes. 
Other  doors  were  inlaid  with  bone  or  ivory  and 
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overlaid  with  plaques  of  gold  or  silver.  The 
antique  doors  of  the  Pantheon  are  famous.  From 
Roman  times  bronze  seems  to  have  been  the  fa- 
vorite material  for  decorating  doors,  on  a  wooden 


DOOR  OF   THE  VIRGIN,  NOTRE   DAME,  PARIS. 

frame.  But  they  were  also  elaborately  inlaid 
under  the  Empire.  The  Byzantine  method  of 
making  whole  bronze  doors  inlaid  with  niello 
enamel  and  silver  was  probably  a  Roman  survi- 
val. The  doors  of  Saint  Sophia  (now  at  Saint 
Mark's,  Venice) ,  of  Saint  Paul's  at  Rome,  of  Sant' 
Angelo  at  Monte  Gargano,  and  several  others  in 
South  Italy,  are  examples  of  this  technique.  An- 
other method  was  of  hammering  out  thin  bronze 
plaques,  which  Avere  nailed  together;  of  this 
primitive  type  are  the  gates  of  San  Zeno,  Verona. 
But  soon  bronze  casting  was  revived  in  France, 
Germany,  and  Italy,  and  used  for  doors,  as  at 
Hildesheim,  Augsburg  (cathedral),  Pisa  (cathe- 
dral), Ravcllo  (cathedral),  and  Monreale.  Each 
of  these  doors  was  a  mass  of  figured  compositions 
in  relief.  The  climax  of  doors  of  cast  bronze 
was  reached  between  the  beginning  of  the  four- 
teenth and  the  close  of  the  sixteenth  century  in 
a  series  extending  from  the  gate  of  Andrea  Pi- 
sano  at  the  baptistery  of  Florence,  through  the 
Ghiberti  gates,  those  of  Luca  della  Robbia  ( Flor- 
ence cathedral),  of  Pollainolo  (Saint  Peter's), 
and  finally  those  by  Giovanni  Bologna  and  his 
contemporaries  at  Loreto  and  elsewhere,  which 
show  the  decadence  of  art. 

Meanwhile  doors  merely  of  wood  remained 
popular,  and  were  often  richly  carved,  but  the 
perishable  nature  of  the  material  has  not  allowed 
many  early  examples  to  survive.  The  earliest 
are  the  early  Christian  doors  at  Santa   Sabine, 


Rome,  whose  reliefs  of  the  Old  and  New  Testa- 
ment are  among  the  finest  works  of  the  age. 
Those  at  the  monastery  of  Grottaferata  represent 
Byzantine  art  (eleventh  century) .  It  became  the 
custom  during  the  Gothic  period  to  make  the  dec- 
oration of  the  wooden  doors  consist  largely  of 
the  wrought-iron  hinges,  which  were  expanded 
into  a  maze  of  intricate  ornamentation.  The 
doors  of  Notre  Dame,  Paris,  dating  from  the 
thirteenth  century,  are  the  finest  of  their  class. 
Tile  Renaissance  of  the  North,  in  Germany  and 
France,  reverted  often  to  elaborately  carved 
doors,  which  are  among  the  most  beautiful  prod- 
ucts of  wood-sculpture.  Such  were  the  doors  of 
Beauvais  Cathedral  by  Jean  le  Pot  and  those  of 
Saint  ^laclon  at  Rouen  by  Jean  Goujon.  Doors 
made  entirely  of  marble  are  very  few  and  com- 
paratively n)odern.  For  illustration  of  bronze 
doors,  see  Ghiberti. 

DOOBNBOOM,  dorn^bom  (Acacia  horrida). 
One  of  the  most  common  trees  of  the  arid  and 
steppe  regions  of  Africa.  The  name  doornboom 
{thorn-free) ,  given  to  it  by  the  Dutch  colonists, 
and  the  botanical  specific  name,  are  due  to  the 
number  and  sharpness  of  its  spines.  It  seldom 
much  exceeds  30  feet  in  height.  In  house  car- 
l)entry,  its  hard,  tough  timber  is  much  used. 
See  Acacia. 

DOOBWAY  (in  art).  The  form  of  the  door- 
way is  determined  by  the  architectural  style  of 
the  building  in  which  it  is  placed.  It  quickly 
took  an  important  place  in  architectural  history. 
In  Egypt  it  was  based  on  the  principle  of  the  lin- 
tel, surmounted  by  a  strongly  projecting  cornice 
and  highly  developed  decoration.  Some  Eg;vTtian 
doors  are  of  monumental  proportions,  like  that  of 
the  Temple  of  Edfu,  74  feet  high,  with  a  lintel  and 
cornice  23  feet  thick.  The  portals  between  the 
great  pylons  are  usually  very  impressive.  They 
vary  comparatively  little  from  the  beginning  to 
the  eud  of  the  style,  being  always  of  stone  and 
decorated  with  colored  sculptures.  In  Babylonia 
and  Assyria,  the  arched  doorway  prevailed  of 
brick,  often  decorated  with  faience  and  fianked 
with  protecting  colossi ;  those  of  the  city  and 
palace  gates  must  have  been  as  impressive  and 
more  brilliantly  colored  than  the  Egyptian.  The 
Persians  largely  imitated  the  Eg^'ptians  in  their 
scheme  of  doorways,  as  is  shown  in  the  palaces  of 
Persepolis  and  Susa.  The  primitive  Greeks — 
Pelasgians,  Acha>ans,  etc.^used  mainly  the  lin- 
teled  doorway  of  huge,  often  unwrought,  stone 
(e.g.  Lion  Gate,  ^Iycena>) ,  but  they  kncAv  also  the 
form  of  the  true  and  false  arch.  The  historic 
Greeks  confined  themselves  to  the  lintel,  and 
evolved  a  tA'pe'  even  more  closely  followed  than 
the  Egvptian,  of  which  the  famous  doorway  of 
the  Erechtheum  is  the  most  perfect  example,  and 
next  to  it  those  at  Priene  and  Eleusis.  The  lin- 
tel projected  beyond  the  jambs,  its  moldings 
forming  a  sort  of  shoulder.  The  Roman  door- 
ways usually  preserved  the  lintel,  and  while  lack- 
ing in  delicate  perception  of  proportion,  often 
had  a  superb  effect  from  size  and  magnificence, 
as  nt  Baalbek  and  Palmvra.  Sometimes  the 
arched  form  was  used,  with  curving  entablature. 
These  Roman  doorways  reached  their  perfection 
during  the  second  centurv.  The  triumphal  and 
memorial  arches  also  furnished  a  type  of  arched 
portal  that  was  copied  in  Inrse  civil  monuments. 
In  the  Early  Christian  and  Byzantine  styles  door- 
ways were  of  comparatively  small  artistic  impor- 
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tanee,    owing    to    tlie    decadence    in    ornamental 
sculpture  and  detail. 

Romanesque  Doorways.  But  the  Roman- 
esque art  of  the  eleventh  century  developed  an 
entirely  new  type  of  doorway,  which  passed  with 
modifications  into  Gothic  art,  and  even  influenced 
the  Renaissance.  It  was  the  recessed  doorwaj', 
carved  oftener  with  figured  than  with  merely  deco- 
rative sculpture.  The  new  use  of  stone  vaulting  in 
place  of  wooden  roofs  in  architecture  necessitated 
the  replacing  of  the  old  thin  walls  by  very  heavy 
thick  masonry,  and  the  desire  to  give  artistic 
form  to  the  openings  cut  in  these  masses  taxed 
the  inventiveness  of  Romanesque  artists,  and  led 
to  the  new  style  of  portaled  doorways.  The 
French  schools  of  the  Centre  and  South  were 
especially  prominent.  The  great  portals  of  Saint 
Gilles  and  Saint  Trophime  at  Aries,  in  Provence, 
are  masterpieces  of  composition,  combining  life- 
size  figures,  reliefs,  and  architectural  framework 
in  a  manner  suggesting  old  Roman  triumphal 
arches.  The  portals  of  ]Moissac,  Vezelay,  and 
Autun,  in  Burgundy,  are  hardly  inferior.  The 
entire  facade  of  these  and  similar  churches  was 
composed  in  connection  with  the  doorways,  which 
became  its  principal  feature.  They  were  usually 
in  a  group  of  three,  the  central  doorway,  leading 
into  the  nave,  being  usually  higher  and  deeper. 
In  both  these  schools  the  human  figure  formed 
the  main  part  of  the  decoration,  but  in  other 
schools  of  central  France  a  system  of  floral  and 
geometrical  ornamentation  was  largely  substi- 
tuted. The  dift'erent  planes  in  the  successive  re- 
cesses were  marked  usually  by  small  columns, 
sometimes  with  plain,  sometimes  with  highly  dec- 
orated shafts,  and  above  them  rose  corresponding 
rows  of  archivolts. 

Gothic  Doorways.  When  the  He  de  France 
took  the  lead  in  the  middle  of  the  twelfth  cen- 
tury, its  architects  developed  the  pointed  portal, 
singly  or  in  groups  of  three,  •with  severer  and 
even  more  thoroughly  architectural  sculpture,  as 
in  the  old  cathedrals  of  Chartres,  Bourges,  and 
Le  Mans,  and  the  Abbey  of  Saint-Denis.  Out  of 
these  sprang  the  imparalleled  Gothic  doorways  of 
cathedral  architecture,  of  which  the  masterpieces, 
in  the'  thirteenth  century,  are  at  Xotre  Dame 
(Paris),  Amiens,  Rheims,  and  Chartres.  The 
portals  now  project  from  thinner  walls  instead  of 
being  cut  in  the  thickness  of  the  walls,  and,  in* 
stead  of  being  rather  a  structural  necessity,  are 
an  artistic  conception.  The  older  style  of  molded 
archivolts  is  replaced  by  lines  of  figures,  usually 
under  canopies,  following  the  same  curved  lines, 
and  making  it  possible  to  have  several  hundred 
figures  in  each  doorway.  The'  larger  part  of  the 
encyclopaedic  thought  of  the  scholastic  jNIiddle 
Ages,  its  conception  of  the  theoiy  and  history  of 
the  universe,  is  expressed  in  the  sculptures  of 
these  cathedral  doorways,  which  thus  acquire  an 
unequaled  importance  in  the  history  of  art.  Only 
seldom  is  their  importance  eqvialed  outside  of 
France.  In  Italy  there  are  a  few  fine  examples 
in  the  north,  and  Verona,  San  Donnino,  centre 
(Lucca,  Perugia,  Orvieto),  but  it  is  in  the  south- 
ern region  of  Apulia  that  the  most  beautiful 
Italian  examples  occur,  especially  at  Bitonto, 
Biletto,  Altamura,  and  their  neighborhood,  dat- 
ing from  the  thirteenth  century. 

After  earlier  essays  at  Bamberg  and  Freiberg, 
Germany  more  closely  approaches  the  French 
style,  which  it  evidently  copied  during  the  Gothic 


period.  The  portals  of  Strassburg  are  equal  to  the 
most  brilliant  French  work  (especially  the  portal 
of  the  Wise  and  Foolish  Virgins)  ;  those  of  Frei- 
berg and  Nuremberg  are  not  much  inferior,  but 
tlie  sculpture  was  usually  neither  as  systematic 
nor  as  generally  employed.  Even  more  decidedly 
French  imitations  are  found  in  Spain,  for  example 
in  the  portals  of  Burgos  Cathedral.  English  art 
of  the  Xorman  and  Gothic  periods  was  far  less 
successful;  its  doorways  were  usually  insignifi- 
cant, with  but  little  sculpture  and  poorly  com- 
posed with  the  facade. 

Ren^aissaxce  Doorways.  The  Renaissance 
returned  to  a  more  classic  simplicity  in  doorways, 
giving  less  prominence  to  them  in  facades  and 
shearing  them  of  sculpture,  except  occasionally 
the  surface  ornamentation  of  neo-classic  pilaster- 
jamb  and  lintel,  usually  in  the  Arabesque  style, 
made  popular  by  Raphael  and  Giovanni  da  Udine 
in  painting,  and  by  their  predecessors  of  the  Tus- 
can and  Lombard  schools  in  sculpture.  Some  of 
the  portals  in  Venice  (e.g.  San  Zaccaria),  in 
Florence  (Duomo),  and  at  the  Certosa  of  Pavia 
represent  the  early  stage  of  the  Renaissance  be- 
fore sculpture  was  tabooed,  but  later  the  purist 
Renaissance  of  the  sixteenth  century  and  the 
Barocco  of  that  and  the  following  century,  dis- 
carded sculpture  more  rigorotisly,  even  in  reli- 
gious work.  The  arch  was  used  more  frequently 
than  the  lintel,  bossed  work  becoming  more  and 
more  popular.  The  recess  idea  had  been  discard- 
ed at  the  beginning  of  the  Renaissance.  The 
doorway  has  never  since  regained  its  mediaeval 
importance. 

Bibliography.  Illustrations  and  descriptions 
of  portals  are  scattered  through  the  histories  of 
architecture  and  systematic  collections  of  plates 
and  photographs.  For  Apulian  portals,  consult 
Moscione's  Collection  of  Photos;  for  French,  the 
Robert  ]\Iilusement  Collection  of  Government 
Photos.  The  examples  in  southern  France  are 
given  in  Revoil,  L'architecture  romane  dii  midi 
de  la  France  (Paris,  1864)  ;  and  other  French  ex- 
amples are  given  under  "Porte"  and  "Portail,"' 
in  Viollet-le-Duc's  Dictioiinaire  raisonnc  de  Varclii- 
tccture  frun^aise    (Paris,   1858-68). 

DOP'PLER,  Christian  (1803-53).  An  Aus 
trian  physicist  and  mathematician,  born  in  Salz- 
burg (crownland  of  that  name).  He  studied  at 
the  Polytechnical  Institute  of  Vienna,  and  be- 
came an  instructor  in  mathematics  there.  Sub- 
sequently he  held  v^arious  academic  appointments, 
including  those  of  professor  of  elementary  mathe- 
matics and  practical  geometry  in  the  Technical 
Institute  at  Prague  (1841-47),  professor  of  prac- 
tical geometry  in  the  Polytechnikum  of  Vienna 
(1848-51).  and  director  of  the  physical  institute 
of  Vienna  L'niversity  (1851-53).  He  is  best 
known  as  the  first  to  enunciate  the  well-known 
Doppler's  principle  (q.v. )  (in  his  monograph 
Veher  das  farhige  Licht  der  Doppelsterne,  1842). 
His  further  works  include  Versuch  einer  syste- 
matischot   T\lafisifikatio)i  dcr  Farhen   (1848). 

DOPPLER'S  PRINCIPLE.  A  law  in  phys- 
ics enunciated  by  Christian  Doppler.  an  Austrian 
physicist,  in  1842.  If  a  body  which  is  emitting 
waves  of  any  kind  recedes  froTU  the  instrument 
which  is  receiving  the  waves,  the  wave-number  is 
apparently  decreased :  and  conversely,  if  the  vi- 
brating body  approaches  the  receiving  instru- 
ment, the  wave-number  is  increased.  Similar 
statements  can  be  made,  in  general,  of  the  eff'ect 
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of  making  the  receiving  instrument  move  away 
from  or  toward  the  vibrating  source.     This  alter- 
ation in  wave-number  is  called  'Doppler's  Prin- 
ciple.' having  been  first  stated  in  1842  by  Prof. 
Christian   Doppler,    of    Prague.      If   the    natural 
velocity  of  waves  in  the  medium  connecting  the 
vibrating  body  and  the  receiving  instrument  is  V, 
if  the  velocity  of  approach  of  the  vibrating  body 
is  V,  and  if  N  is  the  natural  wave-number  of  the 
waves,  the  new  wave-number  will  be  N',  where 
V 
V  —  V 
whereas,  if  v  is  the  velocity  of  recession  of  the 
vibrating  body, 

V 
V  -\-v 
If.   however,  the  vibrating  body  is  not  moving, 
but  the  receiving  instrument  is  receding  with  a 
velocity  t-,  then 

and,  if  v  is  the  velocity  of  approach  of  the  receiv- 
ing instrument, 

N'=  I  (y  +  v). 

Illustrations  of  Doppler's  principle  are  af- 
forded in  acoustics  and  in  light.  If  a  sounding 
body,  e.g.  a  whistling  locomotive,  is  approaching 
a  listener,  the  pitch  of  the  note  heard  is  higher 
than  when  it  is  at  rest  or  when  receding.  Simi- 
larly, if  a  source  of  light,  e.g.  a  star  or  one  edge 
of  the  rotating  sun,  is  approaching  an  observer 
rapidly,  the  color  due  to  any  train  of  waves  in 
tlie  radiation  produced  in  the  human  eye  is  not 
what  would  be  seen  if  there  were  no  relative  mo- 
tion in  the  line  of  sight;  the  color  actually  seen 
will  be  slightly  shifted  toward  the  blue  portion 
of  the  spectrum.  If  a  photographic  plate  is  used 
to  record  the  radiation,  the  actual  change  in 
wave-number  can  be  measured,  and  thus  an  idea 
obtained  of  the  velocity  of  the  source  of  light. 

DOQXTET.     See  Docket. 

DOR,  Dor-Beetle,  or  Dor-Bug.    See  Chafer; 

JUXE-BUG. 

DO  RE,  dor.  or  MoNT  Dore  (often  erroneously 
written  Mont  d'Or).  A  mountain  mass  in 
France,  comprised  in  the  great  group  of  Auvergne 
(q.v. )  Mountains  in  the  Department  of  Puy-de- 
Dome  (Map:  France,  J  6).  They  are  of  volcanic 
formation,  and  rise  in  the  Puy-de-Sancy,  which  is 
the  highest  peak  of  central  France,  to  the  height 
of  6190  feet. 

DO'RA.  A  play  by  Sardou.  produced  in  1877, 
and  popular  in  an  English  version  imder  the  title 
of  Diplomacy. 

DORA,  Sister.  See  Pattisox,  Dorothy 
^^"Y^•DLow. 

DO'RAB.  A  fish  {Chirocenfrus  dorab)  of  the 
Red  Sea,  Indian  Ocean,  and  Malayan  waters,  al- 
lied to  the  herrings,  but  having  some  remarkable 
peculiarities  of  structure  characterizing  the  sepa- 
rate family  Chirocentrida>.  "The  upward  direc- 
tion of  the  cleft  of  the  mouth,  which  is  armed 
with  formidable  teeth,  coupled  with  the  elonga- 
tion of  the  lower  jaw.  gives  a  rather  peculiar  ex- 
pression to  the  head,  and  the  eyes  are  remarkable 
for  being  covered  with  skin.  ...  As  this 
fish  attains  a  length  of  more  than  a  dozen  feet,  it 
is  a   sufficiently   formidable   monster,   and   when 


captured  is  said  to  bite  viciously  at  any  object 
within  reach.     Its  flesh  is  of  poor  quality." 

DO'RAD.     A  mailed  catfish  of  the  Amazonian 
genus  Doras.    See  Catfish  and  Hassar. 

DORA  D'ISTRIA,  do'ra  de'stre-a  (1828-88). 
A  pseudonym  uf  Helen  Ghika,  Princess  Koltzoff- 
Massalsky.  She  was  the  niece  of  Prince  Alexan- 
der Ghika,  Hospodar  of  Wallachia,  and  was  born 
at  Bucharest,  January  22,  1829.  Thoroughly  in- 
structed in  the  classics  under  the  care  of  Profes- 
sor Pappadopoulos,  slie  added  to  these  by  frequent 
travels  through  Germany,  France,  and  Italy  an 
extensive  knowledge  of  modern  languages  and  lit- 
erature. At  the  age  of  fifteen  she  commenced  a 
translation  of  the  Iliad  into  German,  and  not 
long  afterwards  wrote  several  pieces  for  the  the- 
atre. After  her  marriage  with  Prince  KoltzofF- 
]\Iassalsky  she  accompanied  her  husband  to  the 
Court  of  Saint  Petersburg.  Her  first  important 
work,  La  vie  monasiique  dans  I'cglise  orien*'-^c, 
was  published  at  Paris  and  Geneva  in  1855.  This 
was  followed  by  two  works,  (Hi  eroi  della  Rumenia 
and  /  Rumeni  ed  il  papato.  Her  studies  in  Swit- 
zerland resulted  in  a  work  entitled  La  Suisse 
allemande.  She  received  an  official  invitation  in 
1865  to  attend  the  sixth  centenary  festival  in 
honor  of  the  birthday  of  Dante.  This  event  she 
described  vividly  in  Pcleriuage  au  tombeau  de 
Dante.  In  1867  she  went  to  Venice  to  examine 
the  ample  archives  of  that  city;  but  the  first 
thing  she  did  was  to  publish  Venise  en  1867. 
Afterwards  she  showed  the  fruits  of  her  re- 
searches in  Les  Albanais  niusulmans  and  Gli 
Albanesi  nella  Rumenia :  storia  dei  principi 
Ghika  nei  secoli  XVIL,  XVIIL,  XIX.  { 1873) .  In 
1868  she  gave  some  account  of  her  own  active  life 
in  Di  alctine  opere  della  principessa  Dora  d'Istria, 
a  work  which  reappeared  in  1871  under  the  title, 
Dora  d'Ist7-ia  e  la  jtoesia  albanese.  Her  work,  Des 
femmes  par  tine  femme  (1864),  was  translated 
into  Russian,  Italian,  and  English.  She  died  at 
Florence,  November  17,   1888.     See  Ghika. 

DORALICE,  do'ra-le'cha.  ( 1 )  One  of  the  sto- 
ries in  Straparola's  Nights,  and  an  old  version  of 
Cinderella.  (2)  In  Ariosto's  Orlando  Furioso, 
tlie  daughter  of  the  King  of  Granada,  and  wife, 
first  of  Mandricardo  and  then  of  Roger.  (3) 
The  fair,  shrewd  wife  of  Rhodophil  in  Dryden's 
Marriage  a  la  Mode. 

DO'RAN,  John  (1807-78).  An  English  mis- 
cellaneous writer,  descended  from  an  old  Irish 
famih'  of  Drogheda.  He  was  born  in  London. 
He  acquired  from  his  father,  who  had  lived  in 
France,  a  good  knowledge  of  French.  From  1823 
to  1828  he  was  on  the  Continent  as  tutor  to  a 
young  nobleman.  He  had  already  become  a  con- 
tributor to  the  Literary  Chronicle.  When  only 
seventeen  he  wrote  a  melodrama,  which,  under 
the  title  of  Justice,  or  the  Yenetian  Jew,  was 
produced  at  the  Surrey  Theatre  in  1824.  Four 
years  later  he  published  a  selection  from  his 
contributions  to  the  press — Sketches  and  Remi- 
niscences; and  in  1835,  History  of  Reading.  In 
1854  appeared  Habits  and  Men.  and  Table  Traits, 
followed  by  Lives  of  the  Queens  of  the  House 
of  Hanover  (1855);  Knights  and  Their  Days 
(1856):  Monarchs  Retired  from  Business 
(1857);  History  of  Court  Fools  (1858);  New 
Pictures  and  Old  Panels  (1859)  ;  The  Princes  of 
Wales  (1860)  ;  and  a  Memoir  of  Queen  Adelaide 
(1861).     In   1864  he  produced   Their  Majesties* 
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Servants,  a  history  of  the  stage  from  Betterton 
to  Kean  (new  ed.  by  Lowe,  1887);  in  1868, 
Saints  and  Sinners;  and  in  1873,  his  most  inter- 
esting work,  an  account  of  Mrs.  Elizabeth  Mon- 
tague and  the  'blue-stockings'  of  her  day,  under 
the  title  of  A  Lady  of  the  Last  Century.  In 
187G  appeared  Mann  and  Manners,  based  on  the 
letters  of  Sir  Horace  Mann  to  Horace  Walpole, 
followed  by  Loudon  in  Jacobite  Times  (1877), 
and  Memories  of  Our  Great  Towns  (1878).  After 
his  death  was  published  In  and  About  Drury 
Lane.  Doran  was  closely  connected  with  the 
Athenceum,  and  at  the  time  of  his  death  was 
editor  of  ^otes  and  Queries. 

DORANTE,  do'ra-xt'.  ( 1 )  The  character  in 
Corneille's  Le  menteur  (The  Liar),  after  whose 
favorite  vice  the  play  is  named,  and  who  in  the 
Suite  du  menteur  has  reformed.  (2)  A  gallant 
in  Moliere's  Critique  de  I'ecole  des  femmes,  who 
defends  L'ecole  dcs  femmes  and  its  author.  (3) 
A  count,  the  suitor  of  the  Marquise  Dorimene,  in 
Moli&re's  Le  bourgeois  gentilhomme. 

DORAS'TUS  and  EAW'NIA.  The  chief 
characters  in  Robert  Greene's  romance,  Pandosto 
(1588),  and  originally  the  sub-title,  in  later 
editions  the  main  title,  of  the  romance. 

DORAT,  do'ra',  Claude  Joseph  (1734-80).  A 
French  poet,  born  in  Paris.  He  was  at  first  an 
advocate,  then  a  mousquetaire.  and  finally  gave 
himself  up  to  authorship.  His  works  include  al- 
most every  form  of  verse  and  prose,  plays,  fables, 
madrigals,  romances,  and  letters.  The  plays  are 
decidedly  mediocre.  He  celebrated  the  'little 
nothings'  of  his  day  in  elegant  but  stilted  and 
affected  verse,  and  may  be  summed  up  as  a  bou- 
doir poet.  His  best-known  romance  is  Les  sacri- 
fices de  Vamour,  a  series  of  letters  between  the 
Vicomtesse  Seiianges  and  the  Chevalier  de  Ver- 
senay. 

DORAT,  Jean.     See  Daurat,  Jean. 

DO'RAX.  A  Portuguese  renegade,  formerly 
Don  Alonzo  de  Sylvera,  Governor  of  Alcazar,  in 
Dryden's  tragedy  Don  Sebastian  ;  considered  the 
chef  d'oeuvre  of  Dryden's  tragic  characters. 

DOR-'CAS  (Lat..  gazelle,  Gk.  SopKag,  dorkas, 
from  StpKeffOcu,  derkesthai,  to  look,  Skt.  dars, 
to  see)  GAZELLE.  One  of  the  commonest  gazelles 
(CazeUa  dorcas)  of  tlie  hilly  parts  of  the  central 
Sahara  desert,  where  in  winter  it  gathers  into 
large  herds.  It  also  occurs  in  Syria.  It  is  about 
two  feet  high  and  fawn-colored,  with  the  rump, 
abdomen,  inside  of  the  legs,  and  ears  white;  con- 
spicuous white  streaks  encircle  the  eyes  and 
curve  down  to  the  nostrils.  Both  sexes  bear  rela- 
tively long  and  slender  horns.  It  is  locally  called 
by  the  Sahara  Arabs  'rhezal'  and  'hemar.'  See 
Gazetxe;  and  Plate  of  Gazelles. 

DOR'CHESTER.  A  port  of  entry,  the  capital 
of  Westmoreland  County,  New  Brunswick,  Can- 
ada (Map:  New  Brunswick,  E  4).  It  is  situ- 
ated on  Shepody  Bay,  at  the  junction  of  the 
-Memramcook  with  the  Petitcodiac,  and  has  a 
station  on  the  Intercolonial  Railway,  115  miles 
northeast  of  Saint  John.  It  has  ship-building  in- 
dustries and  a  considerable  export  trade  of 
building-stone  from  neighboring  quarries  and  of 
gas-coal.  The  penitentiary  of  the  Maritime 
Provinces  is  a  prominent  structure  on  a  hill 
overlooking  the  town.  Estimated  population  of 
township  in  1902,  7000. 


DORCHESTER.  A  municipal  borough  and 
the  capital  of  Dorsetshire,  England,  on  the 
Erome,  about  eiglit  miles  north  of  Weymouth 
(Map:  England,  D  6).  The  town  is  clean  and 
well  built,  and  almost  surrounded  by  avenues  of 
beautiful  trees.  Tlie  Church  of  Saint  Peter  con- 
tains some  curious  monuments.  Among  the  other 
notable  buildings  are  the  guildhall,  county  build- 
ing, corn  exchange,  county  prison,  and  barracks. 
The  county  museum  contains  an  excellent  collec- 
tion of  antiquities.  The  town  owns  its  water- 
supply,  markets,  and  the  corn  exchange.  Its 
chief  industry  is  the  brewing  of  ale  and  beer, 
and  the  production  of  butter  for  the  London 
market.  Its  markets  for  cattle  and  cereals  are 
important.  Population,  in  1891,  8000;  in  1901, 
9500.  Near  Dorchester  are  the  remains  of  the 
most  perfect  Roman  amphitheatre  in  England. 
Its  dimensions  are  218  by  163  feet,  and  30  feet 
deep.  The  seats,  rising  from  the  arena  cut  in 
the  chalk,  are  capable  of  holding  13,000  specta- 
tors. Poundsbury  and  Maiden  Castle  are  two 
intrenched  camps,  the  first  perhaps  of  Roman 
origin,  the  second  of  British.  Dorchester,  Brit- 
ish in  origin,  was  the  Roman  Durnovaria,  or 
Durinum,  a  walled  town  with  a  fosse.  During 
the  Civil  War  it  was  fiercely  Parliamentarian. 
At  Dorchester,  in  September,  1685,  Judge  Jef- 
freys, in  his  'Bloody  Assize,'  sentenced  292  per- 
sons to  death  for  participation  in  the  Monmouth 
Rebellion. 

DORCHESTER.  Formerly  a  town  in  Nor- 
folk County,  Mass.,  but  since  1870  a  ward  of  the 
city  of  Boston.  Dorchester  was  settled  in  June, 
1630,  by  a  company  of  Puritans  headed  by  their 
pastors,  Warham  and  Maverick.  The  settle- 
ment was  originally  called  Mattapan,  but  later 
in  the  year  was  named  after  Dorchester,  Eng- 
land, the  home  of  some  of  the  emigrants  and  of 
Rev.  John  White,  their  former  pastor.  It  ante- 
dates Charlestown  and  Boston,  and  was  de- 
scribed in  1633  as  'ye  greatest  toMTie  in  New 
England.'  From  it,  in  1635,  went  the  company 
under  Roger  Ludlow  which  founded  Windsor, 
Conn.;  and  also,  in  1695,  the  company  which 
ultimately  foinided  Midway,  Ga.  By  fortifying 
Dorchester  Heights,  on  March  5,  1776,  Washing- 
ton forced  the  English  to  evacuate  Boston.  The 
original  town  comprised  Sharon,  Canton,  Mil- 
ton, Stoughton,  and  Foxborough,  besides  parts 
of  Wrentham  and  Dedham.  Dorchester  was  the 
birthplace  and  early  home  of  Edward  Everett. 
Consult:  Orcutt,  Good  Old  Dorchester,  A  \arra- 
tire  History  of  the  Tonm,  1630-1893  (Cambridge, 
1893)  ;  and  Everett,  Dorchester  in  1G30.  1776, 
and  1855,  an  oration  delivered  on  July  4,  1855 
(Boston,  1855). 

DORCHESTER,  Daniel  (1827—).  A  Metho- 
dist Episcopal  clerg^'man.  He  was  born  in  Dux- 
bury,  Mass.,  and  was  educated  at  Wesleyan  Uni- 
versity,. Connecticut.  For  three  terms  of  four 
years  each,  he  was  a  presiding  elder,  and  was  a 
member  of  the  Connecticut  State  Senate  in  1854. 
In  1822  he  was  a  member  of  the  Massachusetts 
House  of  Representatives.  From  I88I  to  1885 
he  was  historiographer  of  the  New  England 
Methodist  Historical  Society,  and  in  1885  was 
president  of  the  National  League  (non-sectarian) 
for  the  Suppression  of  the  Liquor  Traffic,  and 
for  some  time  was  Superintendent  of  Indian 
Schools  for  the  United  States.  Among  his  pub- 
lished works  are:    Concessions  of  Liberalists  to 
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Orthodoxy  (1878)  ;  Problems  of  Religious  Prog- 
ress (1881);  Giving  and  Worship  (1882); 
Latest  Drink  Sophistries  Yeisus  Total  Absti- 
nence (1883)  ;  The  Liquor  Problem  in  All  Ages 
(1884)  ;  The  ^yhy  of  Methodism  (1887)  ;  Chris- 
tinniiy  in  the  United  States  (1888);  and 
Romanism  Versus  the  Public  School  System 
(1888). 

DORDOGNE,  dor'do'ny'.  A  river  of  south 
central  France,  formed  by  the  junction  of  the 
Dor  and  Dogne  at  the  foot  of  ^Mont  Do  re  (Map: 
France.  G  7).  It  flows  west  through  the  depart- 
ments of  Correze,  Lot,  Dordogne,  Gironde,  and 
joins  the  Garonne  thirteen  miles  north  of  Bor- 
deaux. It  is  about  305  miles  long,  and  navigable 
to  Souillac,  about  18G  miles.  Ocean  steamers 
ascend  to  Libourne. 

DORDOGNE.  A  southwestern  department  of 
France,  formed  of  the  ancient  Province  of  Peri- 
gord,  with  small  portions  of  Limousin,  Angou- 
mois,  and  Saintonge  (]\Iap:  France.  G  6).  Area, 
3546  square  miles.  Population,  in  1896,  461,860; 
in  1901..  448,545.  The  surface  is  hilly,  with  occa- 
sional valleys  of  extraordinary  beauty  and  fer- 
tility, the  borders  of  which  are  generally  covered 
witli  vineyards.  There  is  a  deficiency  of  corn, 
but  a  large  output  of  chestnuts.  Capital,  Peri- 
gueux. 

DORDRECHT,  dOr'dreKt,  or  DORT.  A  town 
of  the  Netherlands,  in  the  Province  of  South 
Holland,  situated  on  an  island  in  the  Merwede 
(Meuse  delta),  twelve  miles  southeast  of  Rot- 
terdam ( Map :  Netherlands,  C  3 ) .  The  town  pre- 
sents a  mediaeval  appearance,  and  has  a  large 
Gothic  Groote  Kerk,  with  a  fine  nave  and  tower. 
The  ilerwede  here  forms  a  spacious  harbor.  The 
trade  of  the  to^^•n  in  wine  and  lumber  is  con- 
siderable, and  there  are  Hour-mills  and  sawmills, 
iron  and  salt  works,  and  shipvards.  Population, 
in  1892,  34.125;  in  1899,  38.386.  Dordrecht 
was  founded  by  Count  Dietrich  III.  of  Holland 
in  1018,  and  during  the  Middle  Ages  it  was  the 
foremost  commercial  town  of  the  coimtry,  and  a 
member  of  the  Hanseatic  League.  The  first 
assembly  of  the  independent  States  of  Holland 
A\as  held  here  in  1572,  and  it  was  the  meeting- 
place  of  the  famous  Synod  of  Dort  (1618-19), 
which  affirmed  the  doctrines  of  Calvin.  (See 
DoKT,  Syxod  OF.)  The  city  was  formerly  on  the 
mainland,  but  was  separated  from  it  by  the  in- 
undation of  1421. 

DORE,  do'ra',  Paul  Gustave  (1833-83).  A 
French  illustrator,  painter,  and  sculptor.  He 
was  born  at  Strassburg,  Jaiuxary  6,  1833,  the 
son  of  an  engineer.  His  talent  was  very  preco- 
cious. At  the  age  of  ten  he  drew  sketches  for 
lithographs,  and  in  his  fifteenth  year  he  was 
regularly  employed  as  an  illustrator  by  the 
Joiirnal  pour  Rire,  at  the  same  time  exhibiting 
series  of  pen  sketches  in  the  Salons.  He  had  but 
little  education  in  art,  and  the  demand  for  his 
designs  was  too  great  to  allow  him  the  requisite 
leisure  for  technical  training.  As  a  caricaturist 
he  was  successful,  but  he  soon  turned  his  atten- 
tion to  the  illustration  of  books.  His  Rabelais 
lUusire.  which  appeared  in  1854.  established  his 
reputation,  and  this  work  was  followed  by  an  in- 
credible number  of  others,  eqvially  famous.  He 
was  not  only  popular  in  Frnnee.  but  in  the 
United  States  and  throughout  Europe,  especially 
in  England,  where  there  was  a  Dore  cult.  He 
worked  with  amazing  facility  and  fecundity,  ac- 


quiring great  sums  of  money  through  his  art. 
He  was  made  a  Chevalier  of  the  Legion  of 
Honor  in  1861,  and  Officer  in  1879.  He  died 
in  Paris,  January  23,  1883. 

Dore's  reputation  as  an  artist  is  due  to  his 
illustrations,  in  which  his  wonderful  imagina- 
tion, his  dramatic  sentiment,  and  his  astonish- 
ing fecundity  had  opportmiity  for  full  sway.  His 
drawing,  however,  is  often  faulty.  He  uses  land- 
scape with  success,  especially  in  order  to  obtain 
the  weird  and  gloomy  effects  in  which  he  ex- 
celled. Sometimes,  as,  for  example,  in  his  last 
great  work,  Orlando  Furioso  (1880),  his  imagi- 
nation runs  riot,  and  his  work  becomes  exag- 
gerated and  bizarre.  His  chief  masterpieces  of 
engraving,  besides  the  Rabelais,  mentioned  above, 
are  Don  Quixote  (1863)  and  Dante's  Inferno 
( 1861 ) .  Among  the  numerous  other  works  which 
he  illustrated  were  Balzac's  Contes  Drolatiqites 
(1856),  Atala  (1862),  the  Bible  (1864),  and  La 
Fontaine's  Fables  (1866).  He  illustrated  a  num- 
ber of  important  works  of  English  literature, 
among  which  are  Milton's  Paradise  Lost  (1866). 
Tennyson's  Idylls  of  the  King  (1867-68),  Cole- 
ridge's Ancient  Mariner  (1876).  and  Poe's  Raven 
(1883). 

Dore  aspired  to  be  an  historical  painter,  and, 
with  his  accustomed  facility,  created  many 
works,  mostly  of  colossal  proportions.  In  these 
his  lack  of  technical  training  is  particularly  con- 
spicuous, especially  his  faulty  drawing  and  his 
lack  of  color  sense.  The  English,  however,  made 
much  of  his  painting,  and  there  was  for  a  long 
time  a  permanent  exhibition  of  his  pictures  in 
London.  His  first  exhibited  canvas  was  the 
"Battle  of  the  Alma"  (1855),  and  the  best  of  his 
paintings  are  "Francesca  da  Rimini"  and  the 
"Neophj-te"  (1868).  His  large  canvases,  "Christ 
Leaving  the  Pra'torium,"  and  "Christ's  Entry 
into  Jerusalem,"  attracted  much  attention. 
Dore's  landscapes  and  aquarelles  are  worse  than 
his  figure  pieces.  In  them  the  artist  strives 
after  scintillating  effects,  but  shows  no  real  feel- 
ing for  nature. 

As  a  sculptor  his  technical  deficiencies  are 
even  more  evident.  His  best-kno^\^l  work  is  the 
monument  to  Alexandre  Dumas  in  the  Place 
Malesherbes,  Paris.  But  he  was  more  successful 
in  a  colossal  vase,  exhibited  in  the  Exposition 
Universelle  of  1878,  and  noAv  in  Golden  Gate 
Park,  San  Francisco.  The  vase  represents  the 
"A^intage,"  and  is  decorated  with  numerous  little 
figures  of  geniuses  and  animals,  in  which,  in  a 
graceful  and  delightful  manner,  the  artist  has 
expressed  his  exuberant  fantasy. 

Consult:  Delorme,  Oustav  Dore  (Paris,  1879)  ; 
Roosevelt,  Life  and  Reminiscences  of  Gustav 
Dore  (London,  1885)  ;  Jerrold,  Life  of  Gustave 
Dore;  Claretie,  Peintres  et  sculpteurs  contenipo- 
rains  (2d  series,  Paris,  1884)  ;  Hanierton,  in 
Fine  Arts  Quarterly  Review,  vol.  iii.  (London, 
1864). 

DOREE.  A  local  name  in  French-speaking 
parts  of  Canada  for  the  wall-eyed  pike  (Stizo- 
stedion ) . 

DORE'MTTS,  Robert  Ogdex  (1824—).  An 
American  chemist,  born  in  New  York  City.  He 
graduated  in  1842  at  the  New  York  University, 
pursued  studies  in  chemistry  in  Paris  in  1847- 
48.  established  a  chemical  laboratory  in  New- 
York  in  1848,  and  graduated  from  the  medical 
department  of  the  New  York  University  in  1850. 
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In  1861  he  was  api^ointed  professor  of  chemistry 
and  toxicology  in  the  Bellevue  Hospital  Medical 
College,  and  in  1804  professor  of  chemistry  and 
physics  in  the  College  of  the  City  of  New  York. 
He  patented  several  chemical  processes,  includ- 
ing methods  of  fire-extinguishing. 

DOREMUS,  Mrs.  Sarah  Platt  (Haines) 
(1802-77).  An  American  philanthropist,  born 
in  New  York  City.  She  early  became  interested 
in  missionary  and  philanthropic  enterprises,  and 
was  active  in  organizing  relief  societies  and  in 
founding  permanent  homes  and  hospitals,  par- 
ticularly for  \\omen.  Among  these  may  be  men- 
tioned the  Isaac  T.  Hopper  Home  for  women  dis- 
charged from  prison,  the  House  and  School  of 
Industry  for  poor  women,  and  the  New  Y^ork 
Woman's  Hospital.  In  1860  she  established  the 
Woman's  Union  ^Missionary  Society.  Her  efforts 
in  behalf  of  the  wounded  soldiers  during  the 
Civil  ^^  ar  occupy  a  prominent  place  among  her 
many  noble  works. 

DORIA,  dr/ri-a,  Andrea  (c.1468-1560) .  A 
Genoese  admiral.  In  the  first  half  of  his  long 
career  he  fought  in  the  service  of  various  Italian 
princes.  When  Genoa  was  freed  from  French 
domination  at  the  close  of  the  reign  of  Louis 
XII.,  Doria,  at  the  age  of  about  45  years,  was 
appointed  captain-general  of  the  galleys,  and 
cleared  the  northern  Mediterranean  of  African 
pirates.  During  the  first  war  between  Francis  I. 
of  France  and  Charles  V.,  Doria  commanded  the 
French  fleet,  reinforced  by  his  own  galleys,  and 
inflicted  everywhere  severe  losses  upon  the  en- 
emy. After  the  defeat  of  Francis  I.  near  Pavia 
(1525)  Doria  accepted  the  command  of  the 
Papal  fleet ;  but  upon  the  return  of  the  King 
from  captivity  entered  once  more  the  French  ser- 
vice, with  the  title  of  High  Admiral  of  the  Levant. 
He  blockaded  Genoa  because  it  had  espoused  the 
cause  of  the  Emperor,  but  finding  the  independence 
of  his  country  threatened  by  the  French,  Doria 
with  his  whole  force  went  over  to  the  Emperor, 
and  by  so  doing  hastened  the  deliverance  of  Italy 
from  French  domination.  In  1528  Doria  entered 
Genoa  without  resistance,  and,  refusing  the  title 
of  sovereign,  offered  by  the  Emperor,  established 
a  new  form  of  government,  which  remained  in 
vigor  up  to  the  end  of  the  Republic.  The  grate- 
ful country  decreed  him  the  title  of  'Father  of 
Peace.'  In  1532  Doria  won  a  decisive  victory 
over  the  Turks  near  Patras,  and  the  conquest  of 
Tunis  (1535)  was  chiefly  his  work.  He  dis- 
tinguished himself  in  the  disastrous  expedition 
of  Charles  V.  against  Algiers  in  1541.  Dis- 
turbed in  his  last  years  by  the  conspiracy  of 
Fiesco  (q.v. ),  Doria  took  fierce  revenge  upon 
the  conspirators  for  the  death  of  his  nephew, 
Gianettino.  He  died  without  offspring  at  Genoa 
in  the  ninety-third  year  of  his  life.  Consult: 
Petit,  Andre  Doria  (Paris,  1887)  ;  Guerrazzi, 
Vita  di  Andrea  Doria   (Milan,  1874). 

DORIANS  (Gk.  Aiopieh,  Dorieis,  Lat.  Dores, 
from  Gk.  Awp/s,  Doris).  One  of  the  principal 
peo])lps  of  ancient  Greece.  According  to  the 
legend,  they  took  their  name  from  Dorus.  the  son 
of  Hellen,  who  settled  in  Doris  (q.v.),  which  was 
always  regarded  by  the  Dorians  as  their  mother 
country.  The  ancestors  of  the  Dorians  seem  to  have 
come  from  the  north  or  northwest,  under  the  pres- 
sure of  the  great  southward  movement  of  the 
Illyrian  tribes,  \yhich  brought  to  a  close  the 
Mycensean  age  in  (Greece.    At  first  they  probably 


occupied  much  of  the  later  Phocis  andLocris,  and 
were  only  later  forced  back  into  the  little  moun- 
tain district  of  Doris.  From  the  north  coast  of  the 
Corinthian  Gulf  they  seem  to  have  crossed  to  the 
Peloponnesus,  and  made  extensive  voyages  from 
Naupactus.  Dorians  invaded  and  occupied  Crete, 
and  though  the  northern  coast  of  the  Peloponne- 
sus was  not  conquered,  other  adventurers  seem  to 
have  attacked  by  sea  Laconia,  Argolis,  and 
Corinth.  Only  in  Laconia  do  the  invaders  seem 
to  have  kept  themselves  separate  from  the  con- 
quered tribes,  and  the  Spartans  wei'e  always  re- 
garded as  the  representatives  of  the  unmixed 
Dorian  blood.  In  Greek  legend  this  conquest  of 
Peloponnesus  was  connected  with  the  mjiihical 
return  of  the  Heraclida^,  or  descendants  of 
Heracles,  and  placed  about  b.c.  1104.  It  is  prob- 
able that  the  migrations  did  occur  during  the 
twelfth  and  eleventh  centuries  B.C.  From  Pelo- 
ponnesus the  Dorians  colonized  the  southwest 
corner  of  Asia  ]Minor  and  the  neighboring  islands, 
and  planted  settlements  in  Sicily  and  southern 
Italy.  In  historical  times  the  Doriansi  seem,  in 
general,  characterized  by  a  conservative  and  some- 
what stolid  character,  though  by  no  means  insen- 
sible to  art  and  poetrv.  Consult :  K.  O.  iliiller. 
Die  Dorier  (2d  ed.,  Breslau,  1844)  ;  Busolt,  Die 
Lakedaimonier  und  Hire  Bniidesgenossen  (Leip- 
zig, 1878)  ;  Wilamowitz,  Euripides  HeraJcles  (2d 
ed.,  Berlin,  1895)  ;  and  the  histories  of  Greece  by 
Grote,  Beloch,  Busolt,  Holm,  and  Ed.  Meyer.  For 
the  Doric  dialect,  see  Greece. 

DORIC  ORDER.  The  oldest  and  simplest  of 
the  three  Greek  orders.  It  was  derived  either 
from  Egyptian  columns,  such  as  those  in  the 
tombs  at  Beni-Hassan,  or  more  probably  from 
early  Mycenrean  forms.  In  any  event  the  original 
prototype  of  the  Doric  Order  was  probably  con- 
structed of  wood,  which  fact,  as  Chipiez  points 
out,  would  account  for  various 
distinctive  elements  in  the  order. 
In  Greece,  where  it  was  very 
popular  from  about  B.C.  600,  its 
characteristics  were  a  slightly 
tapering  fluted  shaft,  whose  in- 
tersecting edges  were  sharp ;  no 
base  or  pedestal ;  a  round  and 
simple  capital,  above  which  was 
an  architrave  with  one  vertical 
face;  above  that  a  frieze  with 
square  spaces  for  sculptural  or- 
namentation, and  finally,  sur- 
moimting  the  whole,  a  simple 
cornice.  The  best  remains  of 
the  pure  Doric  order  are  found 
in  Greece  and  Sicily,  the  oldest 
example  being  the  Temple  of 
Corinth  (about  B.C.  650),  and 
the  best-kno^\Ti  specimen  the  Par- 
thenon at  Athens  ( B.C.  438 ) .  The 
Romans  adopted  the  Doric  order, 
but  changed  its  character  and 
enriched  it.  sometimes  giving  it 
a  base,  and  adding  various  Tvis- 
can  features.  Even  then,  how- 
ever, it  was  little  used.  The 
Italian  architects  of  the  six- 
teenth century  also  had  a  Doric 
order,  but  it  was  essentially  different  from 
the  original  form,  being  rather  a  derivative  of 
the  Roman  type  than  of  the  Grecian.  (For  de- 
tailed treatment  of  the  order,  see  Column;  En- 
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TABLATUEE. )  In  PeiTot  and  Chipiez,  Art  in  Prim  i- 
tive  Greece  (translated  from  the  French,  London, 
1894),  the  origin  of  the  Doric  order  is  traced 
back  to  the  early  Mycenaan  palaces. 

DOR'ICOURT.  A  wit  in  Mrs.  Crowley's  com- 
edy The  Belle's  Stratagem. 

DOR'IGEN.  The  virtuous  heroine  of  Chau- 
cer's Fra)iklin's  Tale,  and  the  wife  of  Arviragus. 
Having  refused  to  tolerate  the  proposals  of 
Aurelius  until  the  verj'  rocks  on  the  seashore 
should  be  removed,  she  was  obliged  by  her  hus- 
band to  yield  when  Aurelius  accomplished  this 
impossible  task  by  magic.  Happily,  Aurelius 
was  filled  with  pity,  and  gave  her  back  her 
promise. 

DORIGNY,  do're'nya',  Nicolas  (1657-1746). 
A  I  rench  engraver,  born  in  Paris.  He  was  the 
most  celebrated  of  a  well-known  family  of  art- 
ists. His  father,  Michel  (c. 1617-66),  a  pupil 
of  ^'ouet,  was  a  painter  and  etcher.  His  brother 
Louis  (1654-1742),  a  painter  and  engraver,  was 
a  pupil  of  Michel  Dorigny  and  of  Lebrim,  and 
afterwards  went  to  Verona,  where  he  lived  many 
years.  Most  of  his  work  is  still  in  that  city. 
During  a  visit  to  Austria,  he  e.xecuted  his  best 
work,  the  frescoes  in  the  Church  of  Santa  Maria 
JMaggiore,  at  Trent.  Nicolas  was  a  pupil  of  his 
father.  He  spent  twentj'-eight  years  in  It- 
aly, and,  after  his  return  to  France,  was  called 
to  England  to  engrave  the  complete  set  of  car- 
toons after  Raphael,  originally  designed  for  the 
Vatican  tapestries,  and  bought  by  Charles  I. 
They  represent  scenes  from  the  New  Testament. 
After  this  labor  of  fifteen  years,  he  returned  to 
Paris,  and  was  made  a  member  of  the  Academy 
(172.5).  His  etchings  are  in  the  style  of  those 
by  Audran ;  they  include  a  number  of  plates  after 
Raphael.  His  paintings  were  of  historical  and 
religious  subjects,  and  are  of  less  value. 

DOR'IMANT.  A  libertine  and  wit,  the  orig- 
inal of  whom  is  said  to  have  been  the  Earl  of 
Rochester,  in  Etherege's  comedy  The  Man  of 
Mode,  or  Sir  Fopling  Flutter. 

DORIMENE,  do're'man'.  (1)  The  lively 
young  wife  of  old  Sganarelle  in  Molifere's  Le 
mariage  force  and  Le  cocu  imagiiiaire.  (2)  The 
lady-love  of  Dorante  in  JNIoliere's  Le  bourgeois 
gentilhotnme. 

DORIN'DA.  (1)  The  sister  of  Miranda  in 
Dryden  and  Davenant's  adaptation  of  Shake- 
speare's Tempest.  (2)  The  heroine  of  Farqu- 
har's  The  Beaux'  Stratagem. 

DORINE,  do'ren'.  Marianne's  attendant  in 
Moliere's  Tartuffe.  She  is  outspoken  in  regard 
to  the  family  follies,  but  a  faithful  servant. 

DO'RION,  Fr.  pron.  do're'ox',  Sir  Antoine 
AiME  (1S18-91).  A  Canadian  politician  and 
lawyer.  He  was  born  at  Sainte  Ann  de  la 
Perade,  was  educated  at  Nieolet  College,  and 
was  admitted  to  the  bar  in  1842.  He  represented 
Montreal  from  1854  to  1861.  and  Hochelaga 
from  1862  to  1877.  in  the  Canadian  Assembly; 
and  was  a  member  of  the  Doininion  Parliament 
for  Hochelaga  from  1867  to  1872.  when  he  was 
returned  for  Napierville,  which  he  represented 
until  1874.  During  his  political  career  he  was 
a  leader  of  the  Rouge  or  French-Canadian  Lib- 
eral Party.  He  was  successively  Commissioner 
of  Crown  Lands,  Provincial  Secretary,  Attorney- 
General  of  Lower  Canada,  Minister  of  Justice, 


and,  after   1874,  Chief  Justice  of  the  Province 
of  Quebec.     He  was  knighted  in  1877. 

DO'RIS  (Lat..  froniGk.  Aupls).  A  small  moun- 
tainous district  of  ancient  Hellas,  between  Phocis, 
^Etolia,  and  Locris.  With  its  four  towns,  Boium, 
Cytinium,  Erineus,  and  Pindus,  it  formed  the 
Doric  Tetrapolis,  which  suffered  severely  in  the 
Phocian,  .^tolian,  and  IMacedonian  wars.  Doris 
was  also  the  name  of  the  southwestern  part  of 
Caria,  together  with  the  islands  of  Cos  and 
Rhodes,  wliere  were  situated  Dorian  colonies, 
which  formed  at  one  time  a  hexapolis.  In  mod- 
ern Greece,  Doris  forms  an  eparchy  in  the  nom- 
archy  of  Phocis.  Consult  Lolling,  in  Athenische 
MittheiliDigen,  vol.  ix.    (Athens,   1884). 

DORIS.     See  Nudibbanchiata. 

DORISLATJS,  do'res-lous,  Isaac  (1595-1649). 
A  Dutch-English  scholar,  lawyer,  and  diplomatist, 
born  at  Alkmaar,  North  Holland.  He  studied  at 
the  University  of  Leyden,  removed  to  England, 
and  in  1627  was  appointed  to  the  chair  of  history, 
newly  established  at  Cambridge  by  Lord  Brooke. 
From  this  professorship  he  was  soon  compelled 
to  withdraw  for  his  justification  of  the  Dutch 
revolt  against  Spain.  In  1629  he  became  a 
member  of  the  College  of  Advocates,  in  1640 
^^as  appointed  Judge  Advocate,  and  in  1648  a 
judge  of  the  Court  of  Admiralty.  He  assisted  in 
the  trial  of  Charles  I.,  and  in  1649  was  sent  by 
the  Council  of  State  of  the  Commonwealth 
to  conclude  a  treaty  between  England  and 
tlie  Dutch  Republic.  He  was  murdered  at  The 
Hague  by  a  party  of  Royalists.  He  published 
a  monograph,  entitled  Prcelium  'Nuportenum 
(1640). 

DORK'ING.  A  market-town  of  Surrey,  Eng- 
land, in  a  picturesque  valley  on  the  I\Iole,  23 
miles  southwest  of  London,  on  the  ancient  Roman 
road  between  London  and  Chichester  (Map: 
England,  F  5).  Its  chief  trade  is  in  flour,  and 
in  lime  and  chalk  from  adjacent  pits.  Dorking 
gives  its  name  to  a  five-toed  breed  of  domestic 
fowl.  Population,  in  1891,  7100;  in  1901,  7700. 
Near  the  town  is  Deepdene,  the  beautiful  coun- 
try-seat of  the  Duke  of  Marlborough,  where  Dis- 
raeli wrote  Coningshy. 

DORKING  (from  Dorking  in  England).  A 
long-established  breed  of  domestic  fowls,  distin- 
guished chiefly  by  the  presence  of  a  fifth  toe  on 
the  hinder  part  of  the  foot  below  the  spur.  The 
breed  is  especially  valuable  for  the  table.  See 
Fow^L;  and  Colored  Plate  of  Fowls. 

DORKING,   Battle   of.      The  history  of  an 
imaginary  invasion  of  England,  written  by  Gen- 
eral George  J.  Chesney.  in  1871,  to  call  attention' 
to  the  weakness  of  British  defenses. 

DORMANT  (Fr.,  sleeping).  A  term  in  her- 
aldry denoting  an  animal  with  its  head  resting 
on  its  fore  paws. 

DORMER  (OF.  dormeor,  sleeping-room,  from 
Lat.  dormitoriuni,  from  dormire,  to  sleep;  so 
called  as  being  primarily  a  bedroom  window),  or 
Dormer  Window.  A  window  placed  in  a  small 
gable  projecting  from  a  sloping  roof,  often  used 
to  enlarge  and  to  light  the  attic  or  garret  rooms 
of  buildings :  it  usually  projects  so  as  to  be  flush 
with  the  niain  wall.  The  dormer  appears  in  early 
Gothic  buildings,  and  becomes  a  rich  feature  of 
late  Gothic  stone  and  timbered  architecture  and 
of  the  Renaissance. 
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DORMITORY  (Fr.  dormitoire,  Lat.  donnito- 
rium,  from  donnire,  to  sleep).  A  sleeping  apart- 
ment in  a  monastery  or  other  religious  estab- 
lishment, or  in  a  large  school  or  other  institution, 
such  as  a  college  or  university.  The  dormitories 
of  mediteval  monasteries  were  often  of  artistic 
interest,  being  large  halls  divided  lengthwise  by 
rows  of  colunms.  They  were  of  two  types :  ( 1 ) 
The  open  hall  where  all  slept,  together  or  sepa- 
rated merely  by  low  wooden  partitions,  with 
hangings  at  the  entrances;  (2)  a  building  with 
separate  cells  opening  from  a  corridor.  The  first 
was  the  primitive  Benedictine  type,  and  was 
brought  back  among  the  Cistercians  by  Saint 
Bernard,  but  the  self-indulgent  order  of  Cluny 
(tenth  century)  had  allowed  to  each  monk  a 
se])arate  cell,  and  this  became  the  general  custom 
after  the  fourteenth  century. 

DORMOUSE  (from  archaic  dorm,  to  sleep, 
from  Icel.  donna,  fr<jm  Lat.  dormire,  to  sleep  + 
mouse).  A  small,  arboreal  rodent  of  the  Old 
World  family  JNlyoxidie.  The  dormice,  in  adapta- 
tion to  a  squirrel-like  existence,  have  come  to 
resemble  those  animals  in  miniature,  but  in  or- 
ganization are  much  more  nearly  allied  to  the 
true  mice  (Muridae).  There  are  four  molar 
teeth  on  each  side  in  each  jaw,  their  summits 
marked  by  transverse  ridges.  There  are  no  cheek- 
pouches  and  no  csccum.  The  ears  resemble  those 
of  mice.  The  fur  is  very  fine  and  soft.  The  tail 
is  long  and  somewhat  squirrel-like.  The  dormice 
are  beautiful  little  animals,  natives  chiefly  of  the 
south  of  Europe;  but  some  species  are  also  found 
in  Asia  and  Africa,  and  the  genus  Graphiurus 
is  entirely  African.  Four  genera,  containing 
about  a  dozen  species,  are  included  in  the  family. 
The  best-known  sfx^cies  is  the  red  dormouse,  mus- 
cardine,  or  hazel  mouse  (haselmaus)  (Miiscar- 
diniis  ai''ellanarius) ,  an  inhabitant  of  woods  in 
most  parts  of  Europe.  It  is  about  the  size  of  a 
house  mouse,  with  head  proportionally  large ;  has 
a  rather  pointed  muzzle;  large,  prominent  eyes, 
and  a  flattened  tail  thickly  clothed  with  rather 
long  hair;  and  is  of  a  tawny  red  color  on  the 
upper  parts,  and  white  beneath.  It  is  extremely 
gentle  and  easily  tamed;  feeds  on  beech-mast, 
acorns,  hazelnuts,  grain,  etc. ;  and  spends  the 
colder  parts  of  winter  in  a  state  of  torpidity,  al- 
though in  mild  weather  it  wakens  up  to  consume 
a  little  of  the  store  of  food  which,  like  squirrels, 
it  lays  up  for  that  season.  It  makes  a  nest  of 
tangled  or  interlaced  herbage,  entered  from 
above,  usually  in  some  copse  or  underwood,  and 
produces  about  four  young  ones  at  a  birth.  It 
often  assumes  a  remarkable  posture  in  feeding, 
suspending  itself  by  its  hind  feet ;  more  gener- 
ally it  sits  upon  its  haimches  and  holds  its  food 
in  its  fore  paws.  The  fat  dormouse  ( Myoxus 
glis)  is  a  larger  species,  grayish  brown,  about 
the  size  of  a  rat,  with  a  tail  very  much  like  that 
of  a  squirrel,  and  is  a  native  of  the  south  of 
Europe,  where  it  inhabits  forests,  leaping  from 
branch  to  branch  with  great  agility.  The  garden 
dormouse  (Eliomi/s  7}itela) ,  common  in  Europe 
as  far  north  as  Poland,  is  frequently  found  in 
gardens,  and  even  in  outhouses.  It  is  often  very 
destructive  of  the  fruit  of  wall  and  espalier 
trees.  It  is  rather  smaller  than  the  fat  dor- 
mouse, and  has  the  tail  tufted  only  at  the  ex- 
tremity. It  is  called  'lerot'  in  France  and  'Garten- 
sehliifer'  in  Germany. 

DORN,  Alexander  von  (1838—).  An  Aus- 
trian political  economist,  born  at  Wiener-Neu- 
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stadt.  He  became  editor  of  the  Triester  Zei- 
lung  in  1872,  and  in  1884  established  at  Vienna  the 
VolksicirtschaftUdie  Wochoischr-ift — a  publica- 
tion followed  in  1888  by  the  Eoq)ortkompass,  a 
commercial  year-book  of  the  Austro-Hungarian 
monarchy.  He  was  editor  of  the  illustrated 
work  entitled  Die  Seehafen  des  Weltverkehrs 
(1889  et  seq. ),  and  in  1885  published  the  im- 
portant work  Kriegsmarine  und  Volkswirt- 
scliaft  ill  Oesterreich-Ungarn. 

DORN,  JoHANN  Albreciit  Bernhaed  (1805- 
81).  A  German-Russian  Orientalist,  born  at 
Scheuerfeld,  Duchy  of  Coburg.  He  studied  at 
Halle  and  Leipzig,  and  later  successively  became 
professor  of  Oriental  languages  at  the  University 
of  Kharkov  (1826),  professor  of  the  history  and 
geography  of  Asia  at  the  Oriental  Institute,  Saint 
Petersburg  (1835),  director  of  the  Asiatic  Mu- 
seum (1842),  and  chief  librarian  of  the  Imperial 
Public  Library  (1843).  His  works,  which  are 
devoted  to  the  history  and  language  of  Afghani- 
stan and  Caucasia,  include :  Caspia.  Ueber  die 
Einfiille  der  alien  Russen  in  Taharistan  (1875)  ; 
A  Chrestomathy  of  the  Pushtu,  or  Afghan  Lan- 
guage (with  a  glossary,  1847)  ;  and  History  of 
the  Afglians,  translated  from  the  Persian  of 
Xcamut-Ullah  (1829-36).  The  last-mentioned 
two  works  were  written  by  the  author  in  the 
English  language. 

DORNER,  dor'ner,  Isaak  August  (1809-84). 
A  German  theologian.  He  was  bom  at  Ncuhau- 
sen  ob  Eck,  Wiirttemberg,  June  20,  1809,  the  son  of 
a  Lutheran  minister.  He  studied  at  Tiil)ingen, 
and  became  a  professor  there  in  1838,  at  Kiel, 
1839,  and  in  1843  professor  of  divinity  and 
councilor  of  the  consistory  at  Konigsberg.  From 
1847  to  1853  he  held  a  chair  at  Bonn,  then  re- 
moved to  Gottingeii,  and  in  1861  was  appointed 
professor  of  systematic  theology  and  exegesis  in 
the  University  of  Berlin.  His  best-known  work 
is  the  History  of  the  Development  of  the  Doctrine 
of  the  Person  of  Christ  (1861-63).  Other  works, 
translations  of  which  have  been  published,  are: 
History  of  Protestant  Theology  (1871)  ;  System 
of  Christian  Doctrine  (1880-84);  Christian 
Ethics  (1887).  He  died  at  Wiesbaden,  July  8, 
1884.  He  was  a  strong  upholder  of  evangelical 
Christianity,  as  opposed  to  German  rationalism. 
His  eschatological  views,  which  were  not  fully  in 
accord  with  the  prevalent  theolog^%  were  sepa- 
rately translated  by  Newman  Smvth,  Dorner  on 
the  Future  State  '(New  York,  1883).  Consult 
the  important  Brief icechsel  zirischen  H.  L.  Mar- 
iensen  und  I.  A.  Dorner   (Berlin,  1888). 

DOR'NICK,  DORNIC,  or  DORNOCK.  A 
species  of  damask  linen.  Dornicks  were  formerly 
made  in  considerable  quantity  at  Dornich,  or 
Tournay,  in  the  Netherlands,  and  hence  their 
name.  From  this  place,  the  manufacture  was 
probably  carried  to  Norfolk  by  the  Dutch,  who 
emigrated  thither  during  the  persecution  of  the 
Duke  of  Alva. 

DORNOCH,  dor'noG.  A  royal  burgh  and  the 
capital  of  the  County  of  Sutherland,  Scotland,  sit- 
uated near  the  entrance  to  the  Dornoch  Firth — an 
inlet  of  the  North  Sea,  running  25  miles  inland, 
and  separating  Sutherland  from  Ross  and  Cro- 
marty (Map:'  Scotland.  D  2).  The  cathedral, 
built  about  1245,  by  Bishop  Gilbert  Murray,  was 
partially  destroyed  by  fire  in  1570,  but  was 
restored  in  18.37,  and  is  now  used  as  the 
parish  church.    Dornoch  was,  in  olden  times,  the 
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residence  of  the  bishops  of  Sutherland  and 
Caithness.  The  town  is  a  favorite  summer 
resort  on  account  of  its  excellent  golf  links  and 
sea-bathing.  Population,  in  1901,  of  royal 
municipal  burgh,  024;  of  civil  parish,  5160. 

DORNROSCHEN,  dorn'res-Ken.  The  German 
equivalent  for  'The   Sleeping  Beauty.' 

DOROHOI,  do'ro-ho'e.  A  town  of  northern 
Rumania,  situated  near  the  Austrian  frontier 
(Map:  Balkan  Peninsula,  F  1).  It  is  connected 
by  rail  with  Jassv.  and  has  a  population  of 
("l899)   12,701,  of  whom  nearly  7000  are  Jews. 

DOR'OTHE'A.  (1)  An  unfortunate  lady, 
Mhose  story  is  told  in  Cervantes's  Don  Quixote. 
She  is  deserted  by  her  husband,  but  is  reunited 
after  a  number  of  adventures.  (2)  The  heroine 
of  Goethe's  idyllic  poem  ''Hermann  und  Doro- 
thea," a  religious  refugee,  who  is  finally  mar- 
ried to  Hermann.  (3)  The  courageous  Scottish 
Queen  in  Greene's  James  the  Fourth,  who  sacri- 
fices herself  for  the  good  of  her  country.  (4) 
The  over-serious  Miss  Brooke  in  George  Eliot's' 
Aliddlemarch,  infatuated  with  the  learned  Casau- 
bon,  but  marriage  disillusions  her. 

DOROW,  do'ro,  Wilhf.lm  (1790-1846).  A 
German  archaeologist,  born  in  KiJnigsberg.  He 
held  various  diplomatic  positions  from  1812  to 
1827.  In  the  latter  year  he  visited  Italy,  where 
he  began  an  important  series  of  excavations 
which  resulted  in  numerous  discoveries  and  the 
valuable  collection  of  Etruscan  antiquities  now 
owned  by  the  Berlin  Museum.  He  published 
Etrurien  tmd  der  Orient  (1829)  ;  Voyage  arche- 
ologique  dans  I'ancienne  Etrurie  (1829);  and 
other  works. 

DOROZSMA,  do^rozh-mo.  A  market  to\\ni  of 
Hungary,  in  the  County  of  Csongrad,  about  10 
miles  west-northwest  of  Szegedin,  and  in  the 
midst  of  a  fertile  country  ( ]\Iap :  Hungary,  G 
3 ) .  The  inhabitants  are  largely  engaged  in 
cattle-raising.  There  are  several  salt  lakes  near 
by.  The  to^vn  was  almost  wiped  out  by  an  inun- 
dation of  the  Theiss  in  1879.  Population,  in 
1890,  12,325;  in  1900,  15,014. 

DOR'PAT,  formerly  also  written  DORPT 
(Russian  official  named  Yiiriev,  Esth.  Tarto- 
liu,  Lett.  Tehrpata).  A  town  in  the  Russian 
Government  of  Livonia,  on  the  Embaeh,  163 
miles  southwest  of  Saint  Petersburg  ( ^lap :  Rus- 
sia, C  3).  The  Domberg,  situated  at  the  north- 
west extremity  of  the  to\^Ti,  was  formerly  occu- 
pied by  a  citadel,  a  cathedral,  and  a  bishop's 
palace;  it  now  is  the  site  of  an  observatory, 
a  library,  and  a  number  of  buildings  connected 
Avith  the  university.  Dorpat  has  a  number  of 
Protestant  churches,  a  town  hall,  a  monument  to 
Barclay  de  Tolly,  a  native  of  Dorpat,  fine 
promenades,  and  a  botanical  garden.  The  toAvn 
is  protected  by  dikes  from  the  overflowing  of 
the  Embaeh.  Besides  its  famous  university,  Dor- 
pat contains  a  teachers'  seminary,  a  veterinary 
school,  several  gynmasia,  and  a  number  of  scien- 
tific societies.  In  industrial  importance  Dor- 
pat occupies  in  Livonia  a  position  next  to  Riga. 
There  are  a  number  of  manufacturing  establish- 
ments, and  the  commerce  is  of  considerable 
volume.  The  population.  42,421  in  1897,  con- 
sisted principally  of  Esthonians  and  Germans, 
including  also  some  Russians  and  Jews.  The 
official  language  is  Russian,  but  German  is  spoken 
by  a  large  proportion  of  the  inhabitants.     Dor- 


pat is  believed  to  have  been  founded  by  Prince 
Yaroslav  I.  in  1030.  With  its  capture  by  the 
Teutonic  Knights  in  1225  the  town  became  the 
seat  of  a  bishop  and  subsequently  a  commercial 
centre,  and  a  member  of  the  Hanseatic  League. 
In  1559  it  was  captured  by  the  Russians,  who 
in  1582  ceded  it  to  Poland.  It  was  sub- 
sequently taken  by  the  Swedes,  the  Poles,  and 
the  Russians.  In  1704  it  came  into  the  per- 
manent possession  of  Russia.  In  1708,  in  the 
course  of  the  struggle  between  Peter  the  Great 
and  Charles  XII.,  the  Russians  almost  totally 
destroyed  the  town  and  removed  the  inhabitants 
to  the  interior  of  Russia.  Consult  Hausmann,  A  us 
der  Gescliichte  der  Stadt  Dorpat   (Dorpat,  1872). 

DORPFELD,  derp'felt,  Wilhelm  (1853—). 
A  German  archaeologist.  He  was  born  at  Bar- 
men, and  was  educated  at  the  Bauakademie,  Ber- 
lin. From  1877  to  1881  he  took  part  in  the 
excavations  at  Olympia,  becoming  director  of 
the  technical  operations  there  in  1878.  In  1887 
he  was  appointed  secretary  of  the  German 
Archieological  Institute  at  Athens,  with  which 
institution  he  had  for  several  years  been  asso- 
ciated as  architect.  He  later  occasionally  co- 
operated with  Schliemann  (q.v. ),  and  also 
undertook  independent  investigations  in  various 
parts  of  Greece.  He  was  collaborator  with  Cur- 
tius  and  others  on  the  work  entitled  Ausgra- 
hungen  zu  Oh/mpia  (1877-81),  and  assisted 
Schliemann  in  the  preparation  of  the  publica- 
tions Troja  ( 1884)  and  Tiryn-s  ( 1886) .  He  is  to  be 
ranked  among  the  foremost  of  recent  archseologists. 

DORR,  JiLi.A.  Caroline  Ripley  (1825 — ).  An 
American  poet.  She  was  born  at  Charleston, 
S.  C,  but  early  removed  to  New  York  and  then 
to  Rutland,  Vt.,  where  she  married  Hon.  Seneca 
R.  Dorr.  She  wrote  much  from  her  earliest 
years,  but  published  nothing  till  1848,  when  her 
verse  and  prose  began  to  take  a  prominent  place 
in  American  magazines.  Among  her  books  are: 
Isabel  Leslie  (1848);  Farmingdale  (1854); 
Lanmere  (1856)  ;  Sybil  Huntingdon  (1869)  ;  Ex- 
piation (1872);  In  Kings'  Houses  (1898): 
Bermuda  (1884),  a  volume  of  travel  sketches; 
The  Flower  of  England's  Face  (1895);  and  A 
Cathedral  Pilgrimage  ( 1896) .  She  is  best  known, 
however,  for  volumes  of  thoughtful,  artistic 
verse:  Poems  (1871);  Friar  Anselm  and  Other 
Poems  (1879);  Daybreak:  An  Easter  Poem 
(1872);  and  Afternoon  Songs  (1885).  A  col- 
lected edition  of  her  poems  appeared  in  1892. 

DORR,  Thomas  Wilson  (1805-54).  An 
American  politician,  famous  as  the  leader  of 
'Dorr's  Rebellion'  in  Rhode  Island.  He  was  born 
ir.  Providence,  R.  I. ;  graduated  at  Harvard  in 
1823 ;  studied  law  and  was  admitted  to  the  bar : 
was  a  member  of  the  State  Assembly  from  1833 
to  1837,  and  soon  became  identified  with  the 
movement  for  an  extension  of  the  right  of 
suffrage  in  the  State.  At  that  time  Rhode 
Island's  government  was  still  based  on  the 
charter  issued  by  Charles  II.  in  1663,  and,  by 
an  act  of  1798,  the  suffrage  had  been  granted 
only  to  those  who  had  a  freehold  A^alued  at  .$134, 
or  bringing  an  annual  rental  of  $7.  The  appor- 
tionment of  representatives,  moreover,  was  un- 
fairly made.  Providence  and  Portsmouth,  for 
instance,  having  the  same  number,  though  in 
1840  the  population  of  the  former  was  twenty 
times  as  great  as  that  of  the  latter.  In  1840 
a    sufl'rage    party    was    organized    to    effect    the 
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needed  reforms.  A  constitutional  convention, 
called  by  this  party,  met  in  October,  and  framed 
a  constitution  which,  in  December,  was  accepted 
by  a  large  majorit}'  of  the  people.  Meanwhile 
another  constitutional  convention,  called  by  the 
Legislature,  also  adopted  a  constitution  (in 
February,  1842).  which,  though  liberal  in  char- 
acter, was  promptly  rejected  at  the  polls.  In 
April  the  'Suffragists'  elected  Dorr  Governor, 
while  the  opposing  party,  or  'Landholders,'  chose 
Sanniel  W.  King,  both  of  whom  were  formally 
inatigT-irated.  Excitement  on  both  sides  soon  ran 
high ;  and,  in  answer  to  a  'Suffragist'  attempt 
to  seize  the  arsenal  at  Providence,  Governor 
King,  on  ^lay  IS,  proclaimed  martial  law.  Dorr 
made  an  effort  to  secure  the  support  of  the 
Federal  authorities  at  Washington,  but  failed, 
and  returned  to  Rhode  Island,  where  his  sup- 
port soon  collapsed.  He  then  tied  to  Connecticut, 
but  again  returned,  and  was  arrested,  convicted 
of  high  treason,  and,  in  June,  1844,  sentenced  to 
imprisonment  for  life.  In  1847,  however,  he  was 
released.  Thotigh  the  methods  of  Dorr  were 
revolutionary  and  tinwise,  they  served  to  at- 
tract general  attention  to  the  archaic  and  in- 
equitable provisions  of  the  State  Constitution, 
and  led  to  the  adoption  in  November,  1842,  of 
the  present  Constitution.  By  its  provisions,  and 
by  amendments  passed  in  1888  and  1893,  the 
suffrage  has,  at  last,  been  made  virtually  uni- 
versal. Consult:  King,  The  Life  and  Times  of 
Thomas  W.  Dorr  (Boston,  1859)  ;  and  a  paper, 
"The  Constitutional  Controversy  in  Rhode  Isl- 
and in  1841,"  in  the  Report  of  the  American  His- 
torical Association  for  189'/  (Washington,  1895). 

DOR'RIFORTH.  A  character  in  Mrs.  Inch- 
bald's  Simple  Stori/ :  originally  a  Roman  Catho- 
lic priest,  he  wins  the  love  of  the  heroine.  Miss 
Milner.  falls  heir  to  a  title,  is  absolved  from  his 
religious   vows   and   marries   her. 

DOR'RIT,  Amy.  The  unselfish  heroine  of 
Dickens's  novel.  Little  Dorrit.  She  is  the  daugh- 
ter of  William  Dorrit,  an  egotist  lacking  in 
moral  fibre,  whose  long  confinement  for  debt  in 
Marshalsea  Prison  has  gained  him  the  sobriquet 
of  'the  Father  of  the  ^larshalsea.'  She  was  called 
Little  Dorrit  on  account  of  her  diminutive 
stature. 

DORR'S  REBELLION.     See  Dorr. 

D'ORSAY,  dor'sa',  Alfred  Guillaume  Ga- 
briel, Count  (1801-1852).  A  French  gentleman, 
famous  chiefly  as  a  leader  of  society  in  London 
and  Paris.  Through  a  morganatic  marriage  he 
was  a  grandson  of  the  King  of  Wiirttemberg,  and 
belonged  to  a  family  prominent  for  its  devotion 
to  the  Bona]iartists.  In  December,  1827,  he  mar- 
ried Lady  Harriet  Gardiner,  then  fifteen  years 
of  age.  the  daughter  of  the  English  Earl  of  Bles- 
sington.  The  union  was  not  happy,  and  was  dis- 
solved soon  after  Blessington's  death,  in  1829. 
From  that  time  until  his  death,  D'Orsay  lived 
near  the  Countess  of  Blessington,  and  made  her 
residence  at  Gore  House  the  centre  of  the  fashion- 
able, artistic,  and  literary  society  of  London.  In 
1849  the'  change  of  Government  brought  about 
their  rettirn  to  Paris,  where  D'Orsay  painted  a 
portrait  of  ex-King  .Jerome,  executed  busts  of 
Lamartine  and  Prince  Xapoleon,  and  just  before 
his  death  was  appointed  director  of  fine'  arts.  He 
was  tall  and  well  built,  was  strikingly  handsome, 
and  was  an  excellent  conversationalist,  and  for 
many  years  was  regarded  as  an  arbiter  elegan- 


tiarum  and  the  beau  ideal  of  the  fashionable 
gentleman.  An  accurate  description  of  him  is 
given  by  Disraeli  in  his  novel  Henrietta  Temple, 
where  D'Orsay  appears  as  'Count  Mirabel.'  Con- 
sult Madden.  Life  of  Lady  Blessington  (London, 
1855). 

DORSE  (Ger.  Dorsch,  haddock,  Dan.  torslc, 
Engl.,  also  torsk,  tusk).  The  Baltic  cod  (Gadus 
callarias) ,  a  variety  of  the  common  cod,  found  in 
the  Baltic  and  the  neighboring  seas. 

DOR'SET  or  DOR'SETSHIRE  (from  AS. 
Dorsa'te,  from  dor.  water,  from  OWelsh  duhr, 
Welsh  dwfr.  Corn,  dofer,  dour,  Ir.  dobar,  Gall. 
dubron,  water  -f  AS.  siete,  settlers  +  scire,  scyre, 
shire ) .  A  maritime  eotmty  in  the  south  of  Eng- 
land, on  the  English  Channel,  between  Devon- 
shire and  Hampshire  (Map:  England,  D  6).  It 
is  an  agricultural  and  stock-raising  county,  with 
an  area  of  9S8  square  miles.  Population,  in  1891, 
194,487;  in  1901,  203,000.  The  county  contains 
a  ntuuber  of  valuable  prehistoric  ruins,  the  most 
noted  of  which  is  Maiden  Castle,  near  Dorchester. 
Avhich  was  probably  erected  many  years  before 
the  Roman  invasion.  ^lany  interesting  relics  of 
the  Roman  occupation  have  also  been  discovered. 
Capital.    Dorchester. 

DORSET,  Earl  of.     See  Sackville. 

DOR'SEY.  James  Owex  (1848-95).  A  dis- 
tinguished American  anthropologist,  born  in  Bal- 
timore, Md.  After  a  course  at  the  Theological 
Seminary  of  Virginia  he  was  ordained  a  deacon 
in  the  Protestant  Episcopal  Church  in  1871,  and 
assigned  to  missionary  Avork  among  the  Ponca 
and  Omaha  Indians  of  South  Dakota  and  Ne- 
braska. Through  his  linguistic  and  sociologic 
studies  among  these  tribes  he  was  led  to  form 
a  connection  with  the  Bureau  of  American  Eth- 
nology, of  which  he  continued  an  active  and  use- 
ful member  imtil  his  death,  devoting  special  at- 
tention to  the  Siovian  tribes.  His  most  impor- 
tant work  is  that  tipon  the  Dhegiha  language, 
published  tuider  the  atispices  of  the  bureau,  be- 
sides which  he  is  the  atithor  of  numerous  con- 
tributions in  bureau  reports  and  other  scientific 
publications. 

DORSEY,  Stephen  Wallace  (1842—).  An 
American  politician.  He  was  born  in  Vermont, 
and  removed  in  early  life'  to  Oberlin,  Ohio.  He 
served  in  the  Union  Army  during  the  Civil  War, 
rising  to  the  rank  of  colonel  of  volunteers.  In 
1869,  having  been  elected  president  of  the  Arkan- 
sas Central  Railway,  he  removed  to  Arkansas, 
where  he  became  prominent  in  reconstruction  pol- 
itics, and  was  chosen  chairman  of  the  Republican 
State  Committee.  In  18"3,  at  the  age  of  thirty- 
two,  he  was  elected  to  the  L^nited  States  Senate 
by  the  almost  unanimous  vote  of  both  the  Demo- 
cratic and  Republicanic  members  of  the  State 
Legislature.  He  was  a  member  of  the  Republican 
National  Committee  in  1872,  1876,  and  1880.  in 
the  latter  year  serving  as  its  secretary,  and  tak- 
ing a  prominent  part  in  the  campaign.  He  was 
implicated  in  the  'Star  Route'  frauds,  but  though 
indicted  for  conspiracy,  escaped  conviction.  He 
attributed  his  indictment  to  persecution  on  the 
part  of  his  political  enemies.  After  ISSO  he  re- 
tired from  politics. 

DOR'SIVENTRAL'ITY  (from  Lat.  dorsum, 
back  -J-  venter,  belly).  In  plants,  a  term  of  sym- 
metry, indicating  that  a  structtire  has  two  dis- 
similar (dorsal  and  ventral)  faces,  which  are  dif- 
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ferently  related  to  the  environment.  For  ex- 
ample, the  thallus  body  of  an  ordinary  liverwort, 
like  Marchantia,  is  dorsiventral.  It  is  prostrate, 
so  that  one  surface  (the  dorsal)  is  exposed  to 
the  air  and  sunlight,  and  the  other  {the  ventral) 
is  in  contact  with  the  earth  or  other  substance 
on  which  the  plant  grows.  As  a  consequence  of 
these  difl'erent  exposures,  the  two  surfaces  are 
not  only  unlike  in  appearance,  but  thej'  give  rise 
to  different  organs.  In  Marchantia,  for  example, 
the  dorsal  tissues,  being  exposed  to  light,  de- 
velop chlorophyll,  and  the  dorsal  surface,  being 
free,  gives  rise  to  the  reproductive  bodies ;  while 
the  ventral  surface  puts  out  rhizoids  (simple  root- 
like structures)  which  penetrate  the  substratum 
and  act  as  lioldfasts  and  absorbing  organs.  Ordi- 
nary horizontal  leaves  are  illustrations  of  dorsi- 
ventral organs,  the  two  surfaces  usually  differ- 
ing in  appearance,  and  the  dorsal  and  ventral  tis- 
sues diif'ering  even  more  decidedly  in  their  ar- 
rangement. For  e:xaniple,  the  dorsal  (upper) 
epidermis  of  such  a  leaf  is  often  made  up  of 
compact  cells  without  stomata  ('breathing 
pores'),  and  is  covered  by  a  well-developed  cuti- 
cle; while  the  ventral  (lower)  surface  contains 
multitudes  of  stomata  and  may  be  hairy.  In 
such  a  leaf  the  dorsal  working  cells  (mesophyll) 
are  elongated  and  packed  closely  together  to 
form  'palisade  tissue,'  while  the  ventral  cells  are 
loosely  aggregated.  These  differences  in  struc- 
ture are  due  to  the  character  of  the  exposure,  as 
is  evidenced  by  the  fact  that  if  a  very  young 
dorsiventral  leaf  is  fixed  in  an  inverted  position, 
the  normally  dorsal  region  will  develop  the  ven- 
tral arrangement  of  tissues,  and  vice  versa, 
^lany  underground  stems,  such  as  those  of  the 
common  ferns  and  the  ordinary  rootstocks  of  seed- 
plants,  are  dorsiventral,  giving  rise  to  roots  be- 
neath and  leaves  or  branches  above.  As  con- 
trasted with  a  dorsiventral  structure,  the  'radial 
structure'  is  one  in  which  all  sides  are  exposed 
alike,  and  such  organs  as  are  produced  are  repeat- 
ed uniformly  about  the'  centre,  as  in  an  ordinary 
upright  stem  with  its  radially  arranged  leaves. 
See  Leaf. 

DORSTE'NIA.      See  Contrayerva. 

DORT.    See  Dordrecht. 

DORT,  Syisod  of.  The  largest  and  most  im- 
portant legislative  council  ever  held  by  the  Re- 
formed Churches,  the  confessional  outcome  of 
which,  the  'Canons  of  the  Synod  of  Dort,'  have 
binding  doctrinal  force  upon  the  Reformed  Dutch 
Churches.  It  was  convened  on  November  13. 
1618,  dissolved  May  9,  1619,  and  held  154  formal 
sessions.  The  language  of  the  synod  was  Latin. 
Its  expenses,  amounting  to  over  100,000  guilders, 
were  borne  by  the  States-General  of  Holland, 
which  convened  it  and  invited  all  branches  of  the 
Reformed  Church  to  participate.  It  consisted  of 
84  clerical  and  18  secular  delegates.  Of  these, 
58  Avere  Dutch,  England  sent  8,  the  Palatinate 
and  Hesse  7,  Switzerland  7.  Bremen  3  delegates. 
Those  appointed  by  Brandenburg  were  excused  on 
account  of  age ;  those  by  the  National  Synod  of 
France  were  forbidden  by  the  King  to  leave  the 
country.  The  sessions  Avere  public,  and  well  at- 
tended. The  ostensible  object  of  the  gathering 
was  to  compose  doctrinal  differences  in  the 
Church  :  its  practical  outcome  was  the  condemna- 
tion of  Ariiiinianism  as  represented  by  the  Re- 
monstrants, defended  by  Barneveldt,  Grotius.  and 
most  eloquently  by  Simon  Episcopius;   but  op- 


posed by  the  Government,  headed  by  the  Stadt- 
holder.  Prince  ^Maurice  of  Nassau.  The  entire 
Dutch  delegation  were  orthodox;  Utrecht  alone 
sent  Arrainian  delegates,  and  they  were  not  al- 
lowed to  sit.  The  synod  listened  to  the  arguments  of 
the  Remonstrants,  but  was  uninfluenced  by  them. 
On  May  8,  1619,  it  was  voted,  Hesse  and  England 
alone  dissenting,  that  the  Arminians  should  be  ex- 
cluded by  the  synods  and  classes  from  their  eccle- 
siastical places.  This  drastic  order  was  subsequent- 
ly ruthlessly  executed.  The  canons  adopted  are 
rigorously  Calvinistic.  and  cover  the  famous  five 
points:  (1)  Divine  Predestination;  (2)  Death  of 
Christ  [limited  atonement];  (3)  Corruption  of 
Man;  (4)  Irresistible  Grace;  (5)  Perseverance  of 
the  Saints.  The  Belgic  Confession  and  the  Heidel- 
berg Catechism  were  also  adopted,  and  a  revision 
of  the  Dutch  Bible  from  the  Hebrew  and  Greek 
was  ordered.  The  closing  of  the  Synod  of  Dort 
was  followed  within  a  few  days  bj-  Hie  execution 
of  Barneveldt,  the  victim  of  the  jealousy  and  ha- 
tred of  Maurice  of  Nassau.  Consult  Schaft', 
Greeds  of  Christendom,  vol.  i. ;  and  for  text,  id., 
vol.  iii.  (New  York,  1884).  See  Armikils; 
Episcopius  ;  Gomarus. 

DORTMUND,  dOrt'mimt.  One  of  the  chief 
towns  of  the  Prussian  Province  of  Westphalia, 
and  a  notable  mining  centre,  situated  near  the 
Emscher,  about  73  miles  northeast  of  Cologne; 
(]\Lip:  Prussia,  B  3).  The  city  was  formerly 
surrounded  by  a  massive  wall,  but  it  has  been 
removed  and  the  site  converted  into  handsome 
promenades.  Four  of  its  churches  are  worthy  of 
notice — the  Church  of  Saint  Reinoldi,  a  fine  speci- 
men of  the  Transition  period,  dating  from  the 
thirteenth  century;  Saint  Mary's,  built  about 
1150,  in  the  Romanesque  style;  Saint  Peter's, 
completely  restored;  and  the  Roman  Catholic 
parish  church.  The  only  secular  building  claim- 
ing especial  attention  is  the  weather-beaten 
Rathaus,  dating  from  the  thirteenth  century. 
Public  affairs  are  administered  by  a  municipal 
council  of  forty-eight  members  and  an  executive 
board  of  sixteen.  The  municipal  activity  has 
in  every  way  kept  pace  with  the  great  increase 
of  population  since  1870.  The  educational  in- 
stitutions embrace  two  municipal  gj-mnasia,  an 
industrial  school,  numerous  elementary  schools, 
and  a  municipal  theatre.  The  charitable  institu- 
tions under  municipal  direction  include  the  gen- 
eral hospital,  an  orphan  asylum,  and  a  day 
nursery.  Dortmund  is  in  the  most  fertile  part 
of  Westphalia,  and  is  an  important  railway  cen- 
tre. Owing  especially  to  its  situation  in  the 
midst  of  the  ^Vestphalia  coal-mining  district,  it 
has  rapidly  grown  as  an  iron-manufacturing 
point,  its  leading  industry  being  the  manufac- 
ture of  locomotives,  cars,  and  various  kinds  of 
heavy  machinery.  There  are  flour  and  saw 
mills,  and  numerous  breweries.  Population,  in 
1890,  89.663;    in    1900,   142,418. 

The  history  of  Dortmund  goes  back  to  900. 
It  became  eventually  a  free  Imperial  city,  and 
finally  joined  the  Hanseatie  League.  It  began 
to  decline  in  the  fifteenth  century,  and  especially 
from  the  time  of  the  Thirty  Years'  War.  It 
has  fully  shared  in  the  general  modern  prosperity 
of  Prussia. 

DO'RY,  or  DORE,  do-ra'  (Fr.  doree,  gilded, 
Lat.  dealt  rare,  to  gild,  from  de,  down  -|-  an  rum, 
gold ) .      ( 1 )  A  local  name  about  the  upper  Great 
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Lakes  for  the  wall-eyed  pike.     (See  Pike-Perch.) 
(2)   See  .John  Dorv. 

DORYPHORUS,  do-rif'o-rus.  See  Athlete, 
The. 

DOSITH'EANS.  The  followers  of  Dosith- 
eus,  a  Samaritan,  contemporary  with  Jesus  and 
the  Apostles.  According  to  Origen,  he  claimed 
to  be  the  prophet  mentioned  in  Deut.  xviii.  18, 
and  insisted  on  a  curiously  strict  observance  of 
the  Sabbath.  It  is  said  that  he  starved  to  death 
in  a  cave.  Other  less  trustworthy  accounts  con- 
nect Dositheus  with  John  the  Baptist  or  with 
Simon  ^lagus.  There  were  Dositheans  in  Egypt 
as  late  as  the  sixth  century. 

DOSITH'ETJS  (Lat.,from  C4k.  Aa)(j-/6ieor),  called 
;^JAGISTER.  A  Greek  grammarian  and  in- 
structor of  Roman  students,  belonging  to  the 
fourth  century  of  the  Christian  Era.  A  work 
styled  'EpuTivevfiaTa  {Commenfaries)  was  long  er- 
roneously attributed  to  him,  because  in  some 
manuscripts  it  appeared  in  connection  with  his 
Latin  grammar.  Consult  Krumbacher.  De  Codi- 
cibus  Qiiibus  Interpretamenta  Pseudo-dositheana 
2^'obis  Tradita  Sunt   (Munich,  188.3). 

DOSSO  DOSSI,  dos'so  dos'se,  Giovanni  di 
XiccoLo  Li  TERO  (c. 1475-1.542) .  A  celebrated 
Italian  portrait  and  historical  painter  of  the 
Ferrarese  School,  born  in  Ferrara.  lie  and  his 
brother  Battista  (  ?-1546)  were  probably  both 
pupils  of  Lorenzo  Costa — Giovanni,  at  any  rate, 
was.  The  brothers  painted  together,  Giovanni 
doing  the  figures  and  Battista — the  inferior 
of  the  two — the  backgrounds  and  accessories. 
Dosso  is  presumed  to  have  visited  Rome 
in  his  youth,  and  it  is  certain  that  both  of 
them  lived  for  some  time  in  Venice,  for  they 
show  the  influence  of  the  Venetian  colorists. 
About  1512  Dosso  was  working  for  the  Gonzagas 
at  Modena,  and  still  later  he  went  to  Trent  with 
Battista :  but,  aside  from  these  facts,  little  is 
known  of  the  life  of  either.  The  poet  Ariosto 
mentions  them  in  Orlando  Fitrioso  with  the 
highest  praise.  Dosso's  works  have  often  been 
disputed.  It  now  seems  certain  that  many  of 
those  hitherto  attributed  to  Garofalo,  Giorgione, 
and  others  are  his.  He  does  not  seem  to  have 
left  any  drawings.  As  a  colorist  he  ranks  first 
among  the  Ferrarese  painters,  and  his  portraits 
may  often  be  compared  with  Titian's.  His  subject 
pictures  are  also  of  great  interest,  for  Dosso, 
along  with  a  rich  and  glowing  color,  had  a 
whimsical  originality.  The  artificially  pastoral 
spirit,  of  which  the  Italy  of  his  day  was  full, 
appealed  strongly  to  him,  and  the  fantastic  chiv- 
alry of  the  poetry  of  his  friend  Ariosto  touched 
his  imagination.  One  of  his  best  pictures  is 
"Circe  in  the  Woods,"  in  the  Borghese  Gallery, 
a  work  full  of  romance  and  mystery.  Other  not- 
able pictures  by  him  are:  ''Madonna  with  Saint 
Michael  and  Saint  George,"  in  the  ^lodeua  Gal- 
lery;  "Virgin  Crowned  by  Angels"  and  "Saint 
John  on  Palmos,"  in  the  Ferrara  Gallery;  "Saint 
Sebastian,"  in  the  Brera  at  Milan ;  decorative 
paintings  in  the  Ferrara  Palace,  consisting  of 
"The  Four  Divisions  of  the  Day"  and  three 
"Bacchanals" ;  and  a  number  of  works  in  the 
Dresden  Gallery,  which  has  more  of  the  Dossi 
pictures  than  any  other  European  museum  out- 
side of  Italy.  The  landscapes  in  these  pictures 
are  often  of  great  beaiity.  and  are  generally  from 
the  brush  of  Battista.    "Consult  Morelli,  Critical 
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DOST  MOHAMMED  KHAN,  dost  mo-ham'- 
med  Kiin  (1793-1803).  Ameer  of  Afghanistan 
from  1826  to  1863,  and  founder  of  the  present 
reigning  dynasty.  He  was  a  son  of  Poyndah 
Khan,  an  able  man,  prominent  in  the  civil  and 
military  life  of  Afghanistan.  To  avenge  the  as- 
sassination of  his  eldest  brother,  Futteh  Khan, 
at  the  behest  of  the  Ameer  IMahmud,  Dost  Mo- 
hammed and  two  of  his  brothers  headed  a  rebel- 
lion, confined  Mahmud  to  the  Province  of  Herat, 
and  divided  the  remainder  of  the  coimtry.  Dis- 
cord arose  between  the  brothers,  and  Dost  Mo- 
hammed, in  1826,  made  himself  master  of  the 
country.  Meanwhile  Runjeet  Singh,  the  Sikh 
Rajah,  had  occupied  Peshawar,  and  Shah  Sujah, 
who  had  been  driven  from  the  throne  in  1809, 
had  sought  English  aid  to  restore  him  to  power. 
Dost  ilohammed  attempted  to  win  the  friendship 
of  the  Anglo-Indian  Government ;  but  that  body 
rejected  his  advances  and  entered  upon  a  costly 
course  of  blundering  in  regard  to  Afghan  affairs. 
Captain  Burnes  was  sent  to  Kabul  in  1837.  where 
the  Ameer  acknowledged  frankly  that,  despairing 
of  English  support,  he  was  looking  toward  Rus- 
sia and  Persia.  At  the  same  time  he  declared 
his  wish  to  be  on  friendly  terms  with  England. 
Meanwhile  Lord  Auckland,  Governor-General  of 
India,  had  adopted  a  i)olicy  of  interference,  and 
now  imdertook  to  restore  Shah  Siijah.  In  1839 
an  Anglo-Indian  army  invaded  Afghanistan  and 
occupied  Kabul,  Shah  Sujah  being  nominally 
placed  on  the  throne,  and  in  1840  Dost  ]Moliam- 
med  delivered  himself  up  to  the  British.  There- 
upon the  Afghan  tribes  I'ose  under  Akbar,  the 
son  of  the  captive  Ameer.  In  January,  1842,  the 
British  army  left  Kabul  to  return  to  India,  and 
was  trapped  in  the  Afghan  defiles  and  annihi- 
lated. The  advance  of  an  army  under  General 
Pollock  by  way  of  the  Khyber  Pass  enabled  the 
British  to  recover  from  their  defeat  and  over- 
throw Akbar;  but  Shah  Sujah  had  been  assassi- 
nated soon  after  the  English  left  him  at  Kabul. 
In  1842  Dost  ^Mohammed  was  allowed  to  return 
to  his  country  and  resume  his  iminterrupted 
reign.  He  assisted  the  Sikhs  during  their  war 
with  the  British,  but  after  the  occupation  of  the 
Punjab  he  concluded  a  treaty  with  the  Anglo- 
Indian  Government  in  1855.  In  1863  Dost  Mo-  • 
hammed  added  to  his  dominions  the  Province 
of  Herat,  which  had  remained  independent  since 
the  expulsion  of  ]\Iohammed  from  Kabul.  He  died 
]May  29,  1863,  having  directed  that  his  son  Shere 
Ali  (q.v.)  should  succeed  him.  Dost  Mohammed 
had  a  certain  rugged  barbaric  honesty  not  al- 
ways found  in  Oriental  princes.  In  spite  of  his 
hard  experience  with  the  Anglo-Indian  Govern- 
jneut,  he  always  leaned  to  the  English  side  in  the 
frontier  politics  which  involved  Russia,  Persia, 
Great  Britain,  and  Afghanistan.  He  showed 
statesmanlike  qualities  in  external  and  internal 
affairs,  and  brought  a  measure  of  order  into  the 
Afghan  chaos.  Consult  IMohan  Lai,  Life  of  the 
Amir  Dost  Momammed,  Khan  of  Kabul  (London, 
1846).     See  Afghanist.a.n. 

DOSTOYEVSKI,  dos'to-yef'ske,  Fyodor  :\Ii- 
khayt-ovitch  (1821-81).  A  Russian  novelist,  the 
son  of  a  IMoscow  physician.  A  graduate  of  the 
Saint  Petersburg  School  of  Engineering,  he  ob- 
tained a  position  in  the  Department  of  Engineers 
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in  1843,  but  soon  gave  it  up  (1844)  for  literary 
pursuits,  making  his  debut  with  Poor  People 
(1846),  for  which  the  poet  Nekrasotf  hailed 
him  as  a  second  Gogol.  A  number  of  other 
sketches  followed;  but  in  1849,  for  his  connec- 
tion with  tlie  revolutionary  plot  of  Petrashevski, 
he  was  condemned  to  death,  but  on  the  scafl'old 
this  sentence  was  commuted  to  hard  labor  in 
Siberia.  A  veritable  bundle  of  nerves,  with  the 
Bible  as  the  only  book  in  his  hands  during  the 
years  in  prison,  he  gave  way  to  religious  mysti- 
cism. Pardoned  in  1855  by  Alexander  II.,  he  re- 
sumed his  literary  activity  at  Saint  Petersburg 
in  The  Downtrodden  and  Oppressed,  his  first  long 
novel,  in  the  new  magazine,  Vremya  {The  Time), 
published  in  conjunction  with  his  brother.  This 
was  followed  by  3Icrnoirs  front  a  Dead  House 
(1861-62),  wherein  were  related  his  own  experi- 
ences in  prison.  He  now  became  an  ardent 
Slavophile  and  mystic,  with  a  tendency  toward 
absolutism,  and  his  Crime  and  Punishment  (1866) 
marked  his  break  Avitli  the  liberals  and  radicals. 
In  his  periodical,  in  his  Atithor's  Diary,  in  his 
The  Brothers  Karamazoff  (1879-80,  imfinished), 
and  other  works,  these  new  tendencies  were  car- 
ried still  further.  The  liberals  were  almost  recon- 
ciled with  him  after  his  famous  speech  at  the 
banquet  on  the  occasion  of  the  unveiling  of 
Pushkin's  monument  at  Moscow  in  1880,  and  lie 
died  (of  lung  trouble)  mourned  by  all  Russians 
alike. 

His  works  are  seriously  deficient  from  the 
purely  technical  point  of  view,  the  language  is 
rarely  polished,  and  he  lacks  a  sense  of  propor- 
tion. His  power  of  psychological  analysis,  how- 
ever, especially  of  pathological  conditions,  aided 
as  he  was  in  this  by  his  complete  self-identification 
with  the  lowly  and  degraded  characters  depicted, 
has  nothing  similar  in  all  the  range  of  universal 
literature.  His  marvelously  retentive  memory 
enabled  him  to  di'aw  upon  his  own  experiences 
and  the  accuracy  and  the  scientific  value  of  his 
pictures  are  fully  attested  by  great  Russian  crim- 
inologists, who  frequently  refer  to  them  for  evi- 
dence and  claim  Dostoyevski  as  their  colleague. 
The  last  edition  of  his  works,  in  twelve  volumes 
(Saint  Petersburg,  1892),  contains  a  biographi- 
cal sketch  by  K.  K.  Slushevski.  English  transla- 
tions of  the  following  works  have  appeared: 
Crime  and  Punishment  (New  York,  1886)  ;  Poor 
Folk  (London,  1894)  ;  Prison  Life  in  Siberia 
(London,  1886)  ;  Idiot  (London,  1887)  ;  Uncle's 
Dream  and  The  Permanent  Husband  (London, 
1888).  Consult:  Brandes,  Dostojewsky  (Berlin, 
1889)  ;  Hoffmann.  T.  M.  Dostojewsky  (Berlin, 
1899!)  ;  and  Koni,  "Dostoievsky  criminaliste,"  in 
Revue  Internationale  de  Sociologie  (Paris,  1898). 

DOT.     See  Peerybingle,  Mrs. 

DO'TARD  (so  called  from  alleged  stupidity). 
A  name  formerly  applied  by  sailors  to  various 
Arctic  seals,  especially  in  Newfoundland,  and  to 
a  young  harbor  seal  {Phoca  vitulina). 

DOTHEBOYS  (doo'the-boiz)  HALL.  A  York- 
shire school  kept  by  one  Squeers,  in  Dickens's 
yicholas  Nickleby,  where  Nicholas  was  assistant 
for  a  time — a  picture  of  abuses  in  the  country 
boarding-school  system.  The  caricature  was  ef- 
ficacious in  causing  the  abolition  of  many  similar 
educational  horrors  of  Dickens's  time. 

DOT'TEREL  (OE.  dotrelle,  little  doll,  from 
dotien,  to  be  stupid,  Dutch  dtitten,  Icel.  dotta   to 


nod  from  sleep).  A  reddish  plover  {Endro- 
mias  morinellus),  which  in  summer  inhabits 
the  northern  parts  of  Europe  and  Asia,  breeding 
chiefiy  in  the  highest  latitudes,  and  migrates 
on  the  approach  of  winter  to  the  countries 
around  the  ^Mediterranean  and  those  of  similar 
climate.  It  appears  in  Great  Britain  as  a  bird 
of  passage,  but  is  now  almost  extinct,  owing  to 
the  incessant  shooting  of  it  in  spring,  and  the 
taking  of  its  eggs.  Despite  its  name,  it  is  the 
equal  in  intelligence  of  other  plovers. 

DOIT,  DOW,  or  DOUW,  Gerard  (1613-75).  A 
Dutch  genre  painter,  born  at  Leyden  in  April, 
1613.  His  father,  who  was  a  glazier,  apprenticed 
him  first  to  an  engraver  and  later  to  Pieter 
Kouwenhooven,  a  painter  on  glass,  but  Dou's 
real  master  was  Rembrandt,  with  whom  he 
studied  and  to  whom  he  was  indebted  for  his 
skill  in  chiaro-scuro.  He  first  devoted  himself 
to  portrait  painting,  in  which  he  achieved  great 
success;  good  examples  are  his  two  portraits  of 
himself  and  of  Rembrandt's  mother  in  the  Dres- 
den Gallery.  But  genre  subjects  were  better 
fitted  to  display  his  genius,  and  he  excelled  in 
simple  domestic  scenes,  painted  with  infinite 
attention  to  detail.  He  would  depict  a  broom- 
stick or  a  pan  of  vegetables  with  as  much  care- 
fulness as  the  figures  that  were  introduced.  It 
is  said  that  he  not  only  prepared  his  own 
brushes,  and  pounded  his  colors,  but  worked  with 
his  own  hands  at  everything  required  in  the 
construction  of  a  picture.  Don  often  painted 
the  artificial  light  produced  by  candle  or  lan- 
tern and  obtained  charming  effects  of  chiaro- 
scuro. His  picture  "The  Evening  School" 
(Ryks  Museum,  Amsterdam)  is  the  best  ex- 
ample of  the  candle-light  effect. 

Among  his  chief  works  are  the  "Woman  Sick 
of  the  Dropsy"  (1663),  "The  Bible  Reader," 
and  the  "Grocer  Woman,"  in  the  Louvre ;  the 
"Girl  at  the  ^Vindow,"  the  "Schoolmaster,"  and 
the  "Hermit,"  and  others  at  Dresden;  a  "Por- 
trait of  Dou's  Wife,"  and  the  "Poulterer's  Shop," 
in  the  National  Gallery.  He  painted  upward  of 
two  hundred  works.  He  died  in  February, 
1675.  His  style  was  tender  and  delightful,  and 
his  beautiful  coloring  enriched  the  simplest  do- 
mestic scene.  He  is  the  most  important  of  the 
Dutch  genre  painters — the  so-called  'Little 
Dutchmen' — and  had  a  number  of  noted  pupils, 
among  whom  were  Franz  Aan  IMieris,  Gabriel 
ISIetsu,  and  Slingeland.  Consult:  Van  Dyke,  Old 
Dutch  and  Flemish  Masters  (New  York,  1895)  ; 
Kugler,  German,  Flemish,  and  Dutch  Schools 
(London,  1898). 

DOUAI,  or  DOUAY,  doo'a.  A  town  of 
France,  in  the  Department  of  Nord,  situated  on 
the  River  Scarpe,  about  20  miles  south  of  Lille. 
Among  the  manufacturing  establishments  are 
salt  and  sugar  refineries,  breweries,  and  file 
factories,  and  there  is  an  active  trade  in  corn, 
seed,  and  linen.  The  town  possesses  a  library  of 
85,000  volumes  and  a  scientific  and  archaeological 
museum.  Population.  31.397.  Douai  has  existed 
since  Roman  time.  It  was  held  by  the  dukes  of 
Burgundy  after  1384,  from  whom  it  passed  into 
the  possession  of  the  Hapsburgs.  It  was  taken 
by  Louis  XIV.  in  1667,  lost  in  1710,  and  retaken 
in  1712.  Douai  was  the  seat  of  a  celebrated 
seminary  for  English  Catholics,  founded  by  Car- 
dinal Allen  in  1568.  It  was  formerly  also  the 
seat  of  a  Catholic  university.     An  English  Bene- 
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dictine  seminary  exists  here.  For  the  Douai 
Bible,  sec  Bible. 

DOUARNENEZ,  dwar'nc-na'  (Bret.,  Land  of 
the  Isle,  alluding  to  the  island  of  Tristan  op- 
posite). A  seaport  of  Brittany,  France,  on  a 
bay  of  the  same  name  in  the  Department  of 
Finisterc  ( Map :  France,  B  3 ) .  It  has  some 
ship-building  and  extensive  sardine  fisheries.  Pop- 
ulation, in  1901,  12,865. 

DOTJAY.     See  Douai. 

DOUAY,  Felix  Charles  ( 1816-79) .  A  French 
general.  lie  served  in  the  wars  in  the  Crimea, 
in  Italy,  and  in  Mexico,  and  for  bravery  at 
Magenta  and  Solferino  he  was  made  a  briga- 
dier-general. In  the  Franco-CJerinan  War  he 
led  the  Seventh  Army  Corps,  and  he  was  taken 
prisoner  at  Sedan.  As  commander  of  the  Fourth 
Army  Corps,  organized  against  the  Communes, 
he  was  the  first  to  enter  Paris  (May  22,  1871), 
and  sa\ed  the  Louvre  from  entire  destruction. 

DOUBAN,  doo-ban'.  ( 1 )  A  physician  in  The 
Greek  King  and  Doiihan  the  Fhysiciun,  one  of 
the  stories  in  The  Arabian  Nights.  About  to  be 
executed  by  the  ungrateful  monarch,  whom  he 
liad  cured,  he  gives  him  a  book  with  poisoned 
leaves,  telling  him  to  consult  the  sixth  page. 
The  King  puts  his  finger  to  his  lips  to  facilitate 
turning  over  the  pages,  the  poison  enters  his 
system,  and  he  dies.  (2)  A  physician  and  slave 
who  ministers  to  Wisel,  at  the  command  of  the 
Emperor  Alexis,  in  Scott's  Count  Robert  of 
^  Paris. 

DOUBLE-BASS.  The  largest  instrument  of 
the  violin  family  in  common  use.  The  double- 
bass  is  the  foundation  of  the  orchestra,  for  to  it 
is  given  the  lowest  part  of  the  harmony.  It 
probably  received  its  name  because  it  often 
doubles  in  the  lower  octave  the  bass  of  the 
harmony  given  to  the  bassoon,  violoncello,  or 
some  other  instrument.  Not  before  the  begin- 
ning of  the  nineteenth  century  were  independent 
parts  assigned  to  this  instrument.  Whether  it 
was  invented  before  the  violin  is  unknown.  Its 
origin  is  attributed  to  Caspar  di  Salo  in  1580, 
but  he  may  have  only  added  improvements  to 
an  instrument  that  already  existed.  "The  double- 
bass  was  first  used  in  the  orchestra  about  1696. 
It  was  originally  mounted  with  three  strings, 
but  is  now  used  with  four  strings  tuned  in 
Ei,  A  I,  D,  and  G,  and  the  notes  sound  an  octave 
lower  than  written.  Its  compass  is  from  Ej  to 
a.  The  double-bass  is  an  orchestral  rather 
than  solo  instrument,  but  a  few  persons  have 
excelled  as  virtuosi  upon  it.  i.e.  Dragonetti 
(1763-1846)  and  Bottesini  (q.v.).  The  instru- 
ment is  sometimes  called  a  contrabass. 

DOUBLE     COCOANUT.       See     Seychelles 

COCOANUT. 

DOUBLE  CONSCIOUSNESS.  A  morbid 
mental  condition,  also  known  as  double  person- 
ality, observed  in  cases  of  hysteria,  hypnosis, 
and  trance,  characterized  by  the  existence  of  two 
or  more  independent,  self-consistent  groups  of 
conscious  processes  which  alternate  periodically, 
or  are  called  up  in  irregular  sequence  as  favor- 
able circumstances  arise.  Usually  these  groups 
are  strictly  separated  from  one  another,  so  that, 
while  one  group  is  in  operation,  the  other  is 
utterly  shut  out  from  consciousness;  a  fact 
which,  from  the  purely  psychological  point  of 
view,  stamps  the  phenomenon  as  an  instance  of 


general  derangement  of  memory.  When  the  two 
sets  of  ideas  become  complex,  and  the  mutual 
obliviscence  is  complete,  each  group  develops 
that  'aura'  of  sensations  and  feelings  which 
constitutes  selfhood ;  and  the  individual  whose 
mind  is  thus  partitioned  may  be  rightly  said  to 
possess  a  'double'  or  'secondary  personality.' 
When  this  division  of  mentation  is  radical,  there 
is  oftentimes  exhibited  a  curious  antithesis  be- 
tween the  types  of  the  two  personalities,  a  con- 
dition popularly  set  forth,  in  an  exaggerated  de- 
gree, in  Stevenson's  Dr.  Jelcyll  and  Mr.  Hyde. 

The  ultimate  basis  of  double  consciousness 
must  be  sought  in  certain  physiological  condi- 
tions of  the  central  nervous  system.  Partial 
light  is  throwTi  upon  the  conditions  which  favor 
the  mental  schism  by  the  frequent  demarcation 
of  the  two  'selves'  by  specific  antithetical  moods. 
This  feature  makes  it  probable  that  the  organic 
sensations,  the  chief  determinants  of  our  gen- 
eral mood  or  temper,  may  constitute  the  nucleus 
around  which  are  gathered  the  remaining  ele- 
ments of  the  segregated  'personality.'  This 
function  of  the  somatic  elements  of  conscious- 
ness is  well  illustrated  in  Flournoy's  study  of  a 
remarkable  case  of  divided  consciousness,  that 
of  the  medium  'Mile.  Smith,'  who  'incarnates' 
several  distinct  personalities,  and  whose  'guiding 
spirit'  has  his  origin,  in  Flournoy's  judgment, 
in  the  sexual  coenaesthesis  of  the  subject  herself. 

Finally,  double  consciousness  may  be  regarded 
as,  in  a  certain  sense,  merely  an  exaggeration 
of  what  is  termed  'motor  automatism,'  a  con- 
dition which  is  often  present,  or  at  least  easily 
developed,  in  the  normal  consciousness.  Solo- 
mons and  Stein  have  shown  experimentally  that 
there  exists  "a  complete  analogy  between  the 
performances  of  the  second  personality  and  the 
automatic  acts  of  normal  persons."  They  were 
able,  by  practice,  to  cultivate  automatisms  of  a 
complicated  nature,  such  as  spontaneous  auto- 
matic writing  and  reading.  If,  e.g.  A  reads 
aloud  to  B,  who  simultaneously  dictates  to  A, 
and  the  reading  is  sufficiently  interesting,  B 
will  unconsciously  dictate  sentences  which  A 
unconsciously  writes.  It  remains  to  be  added 
that  hypnosis  furnishes  excellent  examples  of 
the  alternation  of  consciousnesses.  Subjects 
who,  when  awakened,  are  totally  ignorant  of 
their  hypnotic  experiences,  may,  in  a  succeeding 
hypnosis,  return  without  break  to  the  conscious- 
ness of  the  former  somnambulistic  state.  Con- 
sult: Floumoy,  From  India  to  the  Planet  Mars 
(New  York,  'l900)  ;  Kuelpe,  Outlines  of  Psy- 
chology, trans,  by  Titchener  (London,  1895)  ; 
Wundt,  Lectures  on  Human  and  Animal  Psi/- 
chologjj,  trans,  by  Creighton  and  Titchener  (Lon- 
don. 1896)  ;  Dessir,  Das  Doppel-Ich  (Leipzig, 
1889)  ;  Janet,  L'Automatisme  psychologique 
(Paris,  1891). 

DOUBLE  COUNTERPOINT.  See  Counter- 
roixT. 

DOUB'LEDAY,  Abner  (1819-93).  An  Ameri- 
can soldier.  He  was  born  at  Ballston  Spa.  N. 
Y. ;  graduated  at  West  Point  and  was  assigned 
as  brevet  second  lieutenant  of  artillery  in  1842. 
He  served  in  the  First  Artillei-y  during  the  Mexi- 
can War,  and  participated  in  the  battles  of  Mon- 
lerey  and  Buena  Vista.  He  was  stationed  at  Fort 
Moultrie  at  the  breaking  out  of  the  Civil  War  and 
took  part  in  the  defense  of  Fort  Sumter.  A  month 
later  he  was  promoted  major,  and  served  with 


DOUBLEDAY. 


248 


DOUCET. 


General  Patterson  in  the  Shenandoah  Valley, 
and  on  February  3,  1862,  he  was  made  a  briga- 
dier-general of  volunteers  and  placed  in  com- 
mand of  the  defenses  of  Washington.  He  com- 
manded a  division  at  the  second  battle  of  Bull 
Run  and  at  Antietam.  He  became  a  major- 
general  in  November,  1862 ;  fought  at  Fredericks- 
burg, Chancellorsville,  and  at  Gettysburg,  where 
on  the  first  day  of  the  battle,  on  the  fall  of 
General  Reynolds,  he  commanded  the  troops  in 
the  field  for  several  hours.  He  continued  to 
serve  (a.s  colonel  in  the  Thirty-fifth  Infantry)  in 
tiie  regular  army  after  the  war,  but  retired  in 
1873.  He  published  Reminiscences  of  Forts  ISum- 
ter  and  Moultrie  in  1860-61  (1876)  ;  and  Chan- 
cellorsviUe  and  Gettt/sburg  (1882),  in  the  "Cam- 
paigns of  the  Civil  War  Series." 

DOUBLE  DRAGON,  Order  of  the.  A  Chi- 
nese military  order  with  five  grades.  It  was 
established  in  1865  for  the  purpose  of  rewarding 
European  oificers  who  had  been  of  ser\'ice  to 
China,  but  was  extended  to  other  classes  in  1882. 

DOUBLE    EYE,    or   Four-Eyes.      See    Axa- 

BLEPS. 

DOUBLE  FLAT.     See  Flat. 
DOUBLE  FLOWER.    See  Flower. 
DOUBLE  FUGUE,  ffig.     See  FucrE. 

DOUBLE  MARRIAGE,  The.  A  tragedy  by 
Fletcher  and  ^lassinger  (1619),  printed  in  1647. 
It  deals  with  the  enforced  marriage  to  ]Martia 
of  Virolet.  already  Juliana's  husband,  in  order 
that  he  may  escape  from  prison  and  further  the 
cause  of  Neapolitan  freedom.  He  is  finally 
killed  by  hts  first  wife,  who  mistakes  him  for  the 
villainous  Ronvere,  whose  dress  he  has  as- 
sumed. 

DOUBLE  NATURAL.     See  Natural. 

DOUBLE  REFRACTION.     See  Light. 

DOUBLE  SHARP.     See  Sharp. 

DOUBLE  STARS.  As  seen  by  the  naked  eye 
all  stars  appear  to  be  single,  but  the  telescope 
shows  us  that  many  are  double,  while  it  resolves 
others  into  several  distinct  bodies.  In  some  in- 
stances telescopes  of  low  power  suffice  to  reveal 
the  separation ;  others  require  instruments  of 
the  largest  kind.  It  is  not  possible  to  decide 
by  a  single  observation  whether  these  stars  are 
'optical'  doubles,  of  which  the  two  components 
are  merely  projected  upon  contiguous  points  of 
the  sky,  or  true  'binary'  systems,  whose  com- 
ponents are  really  near  each  other  in  space.  But 
if  the  lapse  of  time  reveals  to  observers  an 
orbital  motion  of  the  components,  it  is  safe  to 
assume  that  we  have  to  deal  with  a  pair  of 
stars  physically  connected — a  double  star,  as 
it  were.  About  10.000  double  stars  are  known, 
and  of  these  some  250  are  almost  certainly 
binary.  Their  periods  of  revolution  range  from 
five  and  a  half  years  up  to  perhaps  ten  centuries. 

In  addition  to  these  optical  doubles  and 
binary  systems  obser\'ed  visually  with  the  tele- 
scope, astronomers  have  discovered  a  number 
of  so-called  'spectroscopic'  binaries.  These  have 
an  orbital  revolution  which  is  often  extremely 
short,  and  the  components  are  so  near  together 
that  they  cannot  be  separated  in  the  ordinary 
way  by  the  most  powerful  telescope^.  But  a 
study  of  their  spectra  reveals  a  diiplication  of 
the  spectral  lines,  explicable  only  on  the  theory 
that  we  have  to  do  with  a  double  source  of  light. 


Periodicity  in  this  duplication  then  allows  the 
observational  determination  of  the  time  of  orbi- 
tal revolution  in  the  double  system.     See  Stars. 

DOUBLET  (from  double;  of.  OF.  doublier, 
douhlour,  lining  of  a  garment ;  so  called  from  be- 
ing originally  lined  or  wadded  for  defense).  A 
close,  tight-fitting  garment,  the  skirts  reaching 
a  little  below  the  girdle.  It  was  almost  identical 
with  what  was  afterwards  called  the  jerkin, 
which,  as  a  matter  of  strict  chronology,  belongs 
rather  to  the  sixteenth  and  seventeenth  cen- 
turies. The  sleeves  were  sometimes  separate, 
and  tied  on  the  arm.     See  Costume. 

DOUBLET.  An  imitation  gem,  usually  made 
by  cementing  a  thin  layer  of  a  genuine  gem  by 
means  of  a  colorless  gum,  such  as  mastic,  on 
the  line  of  the  girdle,  to  a  piece  of  glass  that 
has  been  colored  to  imitate  the  real  gem.  See 
Gem. 

DOUBS,  doo  (ancient,  Dubis).  An  eastern 
department  of  France,  separated  from  Switzer- 
land by  the  Jura  ilountains  (Map:  France.  N 
4).  Area,  2018  square  miles.  Population,  in 
1896,  300,698;  in  1891,  296.957.  Doubs  is  trav- 
ersed by  the  river  Doubs,  a  tributary  of  the 
Saone.  The  surface  is  hilly,  being  crossed  by 
four  parallel  ranges  of  the  Jura  Mountains.  The 
climate  is  more  rigorous  than  in  most  similar 
latitudes.  Pine,  walnut,  and  common  orchard 
trees  thrive  well :  mines  of  iron  and  coal  are 
worked;  and  gypsum  and  marble  are  abundant. 
The  trade  is  principally  in  iron,  cattle,  horses, 
and  dairy  products.  Capital,  Besaiicon.  The" 
department  was  formed  out  of  part  of  the  old 
Franche-Comte. 

DOUBTING  CASTLE.  In  Bunyans  Pil- 
gri Ill's  Profircss,  tlie  dwelling  of  Giant  Despair, 
in  which  Christian  and  Hopeful  are  temporarily 
imprisoned.  They  escape  by  using  the  key 
'Promise.' 

DOUBTING  INSANITY,     See  Ixsaxity. 

DOUC,  duuk  (Fr.  douc.  of  uncertain  etymol- 
og;^').  A  small  monkey  {Seninopithecus  neinccus) 
of  Cochin-China,  curiously  variegated  with  black, 
white,  and  red.  It  is  nearly  related  to  the 
hoonuman   (q.v. ). 

DOUCET,  doo'sa',  Charles  Camille  (1812- 
95).  A  French  dramatist,  born  in  Paris.  He 
wrote  Leonce  (1838)  in  collaboration  with  Bay- 
ard, and  the  play  was  followed  by  several  come- 
dies in  verse.  These  have  been  collected  and 
published  under  the  title  Comedies  en  vers 
(1858).  The  most  successful  of  his  plays  was 
La  consideration  (1860).  He  was  elected  a  mem- 
ber of  the  Academy  in  1865.  and  in  1871  was 
made  its  perpetual  secretary. 

DOUCET,  Hexri  LuciEX  (1856 — ).  A  French 
figure  and  jiortrait  painter.  He  was  born  in 
Paris,  and  studied  there  under  Lefebvre  and 
Boulanger.  In  1878  he  exhibited  his  portrait  of 
[Monsieur  R.  Julian,  wliich  was  highly  praised, 
and  in  1880  he  won  the  Prix  de  Rome.  The 
portrait  of  Mme.  Galli  [Marie  as  Carmen  (1884), 
in  the  Marseilles  [Museum,  is  technically  a  bril- 
liant work.  His  pictures  are  usually  piquant, 
sparklinc  representations  of  modern  life,  emi- 
nently Parisian  in  stvle:  and  his  portraits  in 
pastel  also  are  notable.  His  most  widelv  known 
work  is  "Apres  le  bal"  ("After  the  Ball."  1889). 
He  was  awarded  a  first  class  medal  for  pastel  in 
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1889,  and  the  decoration  of  the  Legion  of  Honor 
in   1891. 

DOUCHE,  doosh.     See  Bath;  Hydrotherapy. 

DOUGALL,  duo'gal.  Lily  (1858—).  A  Cana- 
dian novelist,  born  in  Montreal.  She  completed 
her  education  at  the  universities  of  Edinburgh 
and  Saint  Andrews,  and  passed  much  of  her 
time  at  Melbourne,  in  Derbyshire,  England.  Ihe 
scope  of  her  work  extends  from  Canadian  themes 
to  a  portrait  of  the  new  woman.  Among  her 
popular  novels  are:  Beggars  All  (1891)  ;  What 
Necessiti/  Knows  (1893)  ;  The  Mermaid  (1895)  ; 
The  Madonna  of  a  Day  (1896)  ;  A  Dozen  Ways 
of  Love  (1897);  and  The  Mormon  Prophet 
(1899). 

DOUGHFACE.  A  contemptuous  nickname 
applied  before  the  Civil  ^^■ar  to  any  Northern 
man  who  was  accused  of  truckling  to  the  slave 
power.  Lowell  explains  the  term  in  his  glossary 
to  the  Biglow  Papers  as  meaning  '"a  contented 
lickspittle,  a  common  variety  of  Northern  politi- 
cians," and  makes  his  'pious  editor'  say: 

For  any  office,  small  or  gret, 
I  couldn't  ax  with  no  face, 
'uthout  I'd  ben,  thru  dry  an'  wefc 
Th'  unrizzest  kind  o'  doughface," 

Works,  viii.  102. 

The  term  was  probably  first  used  in  this  con- 
nection by  John  Randolph  of  Roanoke,  who.  in 
1820,  referred  to  the  eighteen  Northern  Congress- 
men who  had  supported  the  ilissouri  Compromise 
as  'Northern  doughfaces.' 

DOUGHTY,  do'ti,  or  dou'ti,  Charles  Mon- 
tagu (184.3t— ).  An  English  explorer.  He  was 
born  at  Theberton  Hall.  Suffolk,  and  was  edu- 
cated at  Cambridge.  During  a  sojourn  of  two 
years  in  Arabia  he  made  a  valuable  study  of 
the  geography,  archfeologj',  and  ethnography  of 
the  country,  the  results  of  which  were  after- 
wards embodied  in  the  work  entitled  Travels  in 
Arabia  Desert  a   (1888). 

DOUGHTY,  Thomas  (1793-1856).  An  Ameri- 
can landscape  painter,  born  in  Philadelphia,  Pa. 
He  had  hardly  any  instruction  in  art,  though  he 
studied  for  a  time  in  London  and  Paris,  and  at- 
tracted favorable  attention  abroad.  His  works 
now  possess  little  except  an  historic  interest, 
but  it  must  not  be  forgotten  that  landscape 
painting  was  then  in  its  infancy  in  this  country, 
and  Doughty  was  one  of  the  first  to  show  an  ap- 
preciation of  its  possibilities.  The  colors  in  his 
pictures  are  never  crude,  and  he  has  a  delicacy 
of  tone  rare  in  his  day.  The  Edinburgh  Mu- 
seum has  "A  View  of  the  Schuylkill"  by  him, 
and  there  are  five  works  of  his  in  the  Pennsyl- 
vania   Academy   of    Fine    Arts    in    Philadelphia. 

DOUGLAS,  dug'las  (Ir.  Dubh-ghlaise,  black 
stream).  The  capital  and  principal  seaport  of 
the  Isle  of  Man,  situated  on  the  margin  of 
a  highly  picturesque  bay  on  the  east  side  of 
the  island  (Map:  England,  B  2).  It  has  become 
an  important  watering-place.  The  old  town, 
standing  on  the  southwestern  edge  of  the  bay, 
has  narrow,  tortuous  streets,  and  presents  a 
vivid  contrast  to  the  handsome  modern  ter- 
races and  villas  which  occupy  tlie  rising  ground 
beyond.  A  handsome  promenade  skirts  the 
edge  of  the  bay.  The  tower  of  refuiie.  a  pic- 
turesque object,  occupies  a  dangerous  rock,  in 
the  southern  area  of  the  bay,  called  Conister, 
and  was  erected  in  1833  for  ithe  safety  of  ship- 
wrecked   mariners.      Douglas    was    incorporated 


in  1895,  and  since  that  date  much  has  been  done 
by  the  authorities  to  promote  the  prosperity  of 
tlie  town.  The  water-suppl\-  has  been  municipal- 
ized ;  many  improvements  in  streets,  promenades, 
etc.,  have  been  carried  out;  new  municipal  build- 
ings and  artisans'  dwellings  have  been  erected. 
The  town  maintains  a  public  library,  markets, 
and  slaughter-houses.  Douglas  is  the  principal 
packet  station  of  the  island  and  is  in  steam- 
ship communication  with  Liverpool,  Belfast, 
Dublin,  and  Glasgow.  Population,  in  1900.  about 
23,000. 

DOUGLAS,  Family  of.  A  family  of  great 
prominence  in  the  history  of  Scotland.  The  leg- 
end of  the  sixteenth  or  seventeenth  century,  at- 
tributing its  rise  to  the  bravery  of  Sholto  Douglas 
in  770,  is  impossible  from  the  details  of  the 
legend  itself.  Nor  can  any  connection  be  traced, 
as  Chalmers  supposed  there  could  be,  between 
the  Douglases  and  the  Fleming  Theobald,  who 
held  the  lands  on  Douglas  water  from  1147  to 
1164. 

\ViLLi.\M  OF  Douglas  appears  as  a  witness 
of  charters  in  1175  and  1213.  He  was  doubt- 
less so  called  from  the  vale  of  Douglas,  in  Lan- 
ark, which  he  held.  His  son  Bruce  was  made 
Bishop  of  ^Murray  in  1203.  Sir  Archibald  or 
Erkexbald  of  Douglas,  who  appears  in  charters 
between  1190  and  1232,  was  the  first  of  the 
family  to  attain  the  rank  of  knighthood.  Besides 
the  family  inheritance,  he  held  land  vinder  the 
monks  of  Dunfermline  and  the  Earl  of  Fife,  and 
in  Clydesdale  through  his  wife,  one  of  the  heir- 
esses of  Sir  John  Crawford.  His  son.  Sir  Wil- 
LiAii,  figures  in  charters  from  1240  to  1273,  and 
appears  in  1255  as  a  Scottish  partisan  of  Henry 
III.  of  England  in  the  baronial  wars,  and  was 
granted  the  manor  of  Faudon  in  Northumber- 
land by  the  future  Edward  I.  His  son.  SiK 
Hugh,  died  in  1287.  and  was  succeeded  by  his 
brother,  \Yilliam  the  Hardy^  as  he  is  called  in 
family  traditions,  a  daring  and  restless  man. 
He  was  the  first  man  of  influence  to  join  Wallace 
in  his  rising  against  the  English,  but  soon 
deserted  him.  submitting  to  his  old  patron,  King^ 
Edward  I.,  to  whom  he  had  again  and  again 
sworn  fealty.  He  was  sent  prisoner  to  the  Tower 
of  London,  where  he  died  in  1298.  It  appears 
that  he  possessed  lands  in  one  English  and  in 
seven  Scottish  counties — Northumberland,  Ber- 
wick, Edinburgh,  Fife,  Lanark,  Ayr,  Dumfries,, 
and  Wigton. 

The  history  of  his  son,  the  Good  Sir  James  of 
Douglas,  is  familiar  to  every  one,  as  Bruce's 
greatest  captain  in  the  long  War  of  the  Succes- 
sion. The  hero  of  seventy  fights,  he  is  said  to 
have  won  them  all  but  thirteen,  leaA^ing  the  name 
of  the  'Black  Douglas' — so  he  was  called  from 
his  swarthy  complexion — as  a  word  of  fear  by 
Avhich  English  mothers  stilled  their  children.  He 
was  slain  in  Andalusia,  in  1330,  on  his  way  to  the 
Holy  Land  with  the  heart  of  his  royal  master, 
and  was  succeeded  by  his  son,  William,  Lord  of 
Douglas,  who  was  slain  at  Halidon  in  1333. 
Sir  Archibald  L.  Douglas  (1296-1333),  a 
younger  brother  of  the  Good  Sir  James,  was  a 
prominent  Scottish  leader  during  the  minority  of 
David  11.  In  1332  he  surprised  and  defeated  Ed- 
ward de  Baliol.  the  rival  claimant  of  the  throne. 
He  was  made  Regent  of  Scotland  in  1333,  and  in 
the  same  year  invaded  England,  but  was  defeated 
and  slain  at  Halidon.  In  1357  Sir  WiLLiAif  of 
Douglas,  son  of  the  Regent  of  Scotland,  who  had 
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fought  at  Poitiers  and  distinguished  himself  in 
other  fields,  was  made  Earl  of  Douglas,  and  after- 
wards, by  marriage,  became  Earl  of  Mar.  In 
1371  he  even  disputed  the  succession  of  the  Scot- 
tish crown  with  Robert  II.,  the  first  of  the 
Stuarts,  which  he  claimed  as  a  descendant  of 
the  Baliols  and  Comyns.  His  pretensions  were 
abandoned  only  on  condition  that  his  son  should 
marry  the  King's  daughter.  He  died  in  1384. 
His  son,  J.\MES,  second  f^arl  of  Douglas  and 
]Mar,  the  conqueror  of  Hotspur  (q.v. ),  fell  at 
Otterburn  in  1388;  and,  as  he  left  no  legitimate 
issue,  the  direct  male  line  of  William  the  Hardy 
and  the  Good  Sir  James  now  came  to  an  end. 

The  earldom  of  Douglas,  meanwhile,  was  be- 
stowed on  an  illegitimate  son  of  the  Good  Sir 
James — Archibald,  Lord  of  Galloway,  surnamed 
the  Grim.  By  his  marriage  with  the  heiress  of 
Bothwell  he  added  that  barony  to  the  Douglas 
domains ;  and,  having  married  his  only  daughter 
to  the  heir  appaient  of  the  Scottish  crown,  and 
his  eldest  son  to  the  eldest  daughter  of  the  Scot- 
tish King,  he  died  in  1400  or  1401.  His  son  and 
successor,  Archibald,  fourth  Earl  of  Douglas, 
was,  from  his  many  misfortunes  in  battle,  sur- 
named 'the  Tyneman' — i.e.  tlie  loser.  He  was  taken 
prisoner  at  Homildon  (1402),  and  at  Shrewsbury 
in  the  following  year.  Repairing  to  France,  he 
Avas  there  made  Duke  of  Touraine,  and  fell  at 
Verneuil  in  1424.  He  was  succeeded  by  his  son 
Archibald,  who  distinguished  himself  in  the 
French  wars,  and,  dying  in  1439,  was  buried  in 
the  Church  of  Douglas,  where  his  tomb  still  re- 
mains. His  son  and  successor,  William,  a  boy 
of  sixteen,  by  the  splendor  of  his  court  aroused 
the  fear  of  the  Scottish  King,  and  was  treacher- 
ously beheaded  in  Edinburgh  Castle  in  1440.  His 
French  duchy  and  county  died  with  him ;  his 
Scottish  earldom  was  bestowed  on  his  grand- 
uncle  (the  second  son  of  Archibald  the  Grim), 
James,  surnamed  the  Gross,  who  in  1437  had 
been  made  Earl  of  Avondale.  He  died  in  1443, 
heing  succeeded  by  his  son  William,  who,  by 
marriage  with  his  kinswoman  (the  only  daughter 
of  Archibald,  fifth  Earl  of  Douglas,  and  second 
Duke  of  Touraine),  again  added  the  lordship  of 
Galloway  to  the  Douglas  possessions.  He  was 
for  a  time  all-powerful  with  King  James  II.,  who 
made  him  lieutenant-general  of  the  realm;  but 
afterwards  losing  the  royal  favor,  he  seems  to  have 
entered  into  a  confederacy  against  the  King,  by 
whom  he  was  killed  in  Stirling  Castle  in  1452. 
Leaving  no  child,  he  was  succeeded  by  his  brother 
James,  who  in  1454  made  open  war  against 
King  James  II.  as  the  murderer  of  his  brother 
and  kinsman  (the  sixth  and  eighth  Earls  of 
Douglas).  The  issue  seemed  doubtful  for  a  time; 
but  the  Hamiltons  and  others  being  gained  over 
to  the  King's  side,  Douglas  fled  to  England.  The 
struggle  was  still  maintained  by  hisbrothers — 
Archibald,  who  by  marriage  had  become  Earl  of 
Murray,  and  Hugh,  who,  in  1445,  had  been  made 
Earl  of  Ormond.  They  were  defeated  at  Arkin- 
holra  in  May,  1455,  Murray  being  slain  on  the 
field  and  Ormond  taken  prisoner  and  after- 
wards beheaded.  Abercorn,  Douglas,  Strathaven, 
Thrieve,  and  other  castles  of  the  Douglases,  were 
dismantled,  and  the  earldom  of  Douglas  came 
to  an  end  by  forfeiture,  after  an  existence  of 
ninety-eight  years,  during  which  it  had  been  held 
by  no  fewer  than  nine  lords.  The  last  Earl  lived 
many  years  in  England,  where  he  had  a  pension 
from  the  Crown  and  was  made  a  Knight  of  the 


Garter.  In  1484  he  leagued  himself  with  the 
exiled  Duke  of  Albany  to  invade  Scotland.  He 
was  defeated  at  Lochmaben,  but  James  III. 
spared  his  life  on  condition  of  his  taking  the 
cowl.  He  died  in  the  Abbey  of  Lindores  in  April, 
1488;  and  so  ended  the  elder  illegitimate  line 
of  the  Douglases. 

Earls  of  Angus.  This  line  was  begun  with 
George,  the  illegitimate  son  of  William,  first 
Earl  of  Douglas,  and  JNlargaret  Stewart,  Countess 
of  Angus  and  Mar.  He  received  a  grant  of  his 
mother's  earldom  of  Angus  in  1389,  married  in 
1397  the  youngest  daughter  of  King  Robert  II., 
was  taken  prisoner  at  Homildon  in  1402,  and 
died  of  the  plague  in  England  in  the  following 
year.  He  was  succeeded  hj  his  son  William, 
who,  dying  in  1437,  was  succeeded  by  his  son 
James,  who  died  without  issue,  when  the  title 
reverted  to  his  uncle.  George,  fourth  Earl  of 
Angus,  took  part  with  the  King  against  the 
Douglases  in  1454;  his  loyalty  was  rewarded  by 
a  grant  of  their  old  inheritance  of  Douglas-dale ; 
and  so,  in  the  phrase  of  the  time,  "the  Red  Doug- 
las"— such  was  the  complexion  of  Angus — "put 
down  the  Black."  He  died  in  1462,  being  succeed- 
ed by  his  son  Archibald,  surnamed  Bell-the-Cat, 
and  sometimes  also  called  the  Great  Earl.  After 
filling  the  highest  offices  in  the  State,  and  adding 
largely  to  the  family  possessions,  he  retired  to 
the  Priory  of  Canons  Regular  at  Whithorn,  in 
Galloway,  where  he  died  about  1514.  He  was  suc- 
ceeded by  his  grandson  Archibald,  w-ho,  in  1514, 
married  the  Queen  Dowager  of  Scotland,  Mar- 
garet, sister  of  Henry  VIII.  of  England  and 
widow  of  James  IV.  of  Scotland.  The  fruit  of 
this  marriage  was  a  daughter,  Margaret,  who, 
marrying  tlie  Earl  of  Lennox,  became  the  mother 
of  Henry,  Lord  Darnley,  the  husband  of  Queen 
Mary  and  father  of  King  James  VI.  The  Earl 
of  Ang-us  had  for  a  time  supreme  power  in  Scot- 
land; but  in  1528  the  young  King  James  V. 
escaped  from  his  hands,  and  sentence  of  forfeiture 
was  passed  against  Angus  and  his  kinsmen.  The 
King  swore  that  while  he  lived  the  Douglases 
should  have  no  place  in  his  kingdom;  and  he 
kept  his  vow.  On  his  death,  in  1542,  Angus  re- 
turned to  Scotland,  and  was  restored  to  his  honors 
and  possessions.  He  died  at  Tantallon  in  1556. 
His  nephew,  Avho  succeeded  him,  died  two  years 
afterwards,  leaving  an  only  son,  Archibald, 
eighth  Earl  of  Angus.  This  Good  Earl,  as  he 
was  called,  died  in  1588,  when  his  title  devolved 
on  his  kinsman  William,  the  grandson  of  Sir 
William  Douglas  of  Glenbervie,  second  son  of 
Archibald  Bell-the-Cat.  Dying  in  1591,  he  was 
succeeded  by  his  son  William,  who  next  year 
obtained  from  the  Crown  a  special  recognition  of 
his  high  privileges  as  Earl  of  Angus.  He  turned 
Roman  Catholic,  and  died  in  Paris  in  1611. 

Marqlhses  and  Dukes  of  Douglas,  and 
Lords  Douglas.  William,  eleventh  Earl  of 
Angus,  was  created  IMarquis  of  Douglas  in  1633, 
and,  dying  in  1660,  was  succeeded  by  his  grand- 
son James,  who  died  in  1700,  leaving  issue  one 
son  and  one  daughter.  The  son,  Archibald,  third 
IMarquis  of  Douglas,  was  created  Duke  of  Douglas 
in  1703,  and  died  childless  in  1761,  when  his  duke- 
dom became  extinct  and  his  marquisate  devolved 
on  the  Duke  of  Hamilton.  The  descendants  of 
his  sister,  Lady  Jane  Douglas,  w'ere  British  peers, 
under  the  title  Baron  Douglas  of  Douglas  Castle, 
from  1790  till  1857.  The  claims  of  the  rivals  to 
the  earldom  of  Angus  in  1762  were  never  decided, 
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and  the  title  is  still  in  abeyance.  The  right  at- 
tached to  it  of  bearing  the  crown  of  Scotland  \vas 
debated  before  the  Privy  Council  in  1S23,  when 
it  was  ruled  that  Lord  Douglas's  claim  to  that 
honor,  being  a  claim  of  heritable  right,  fell  for 
decision  to  a  court  of  law.  The  motto  of  the 
Douglas  arms,  Janiais  arriire  ('Never  behind'), 
probably  alludes  to  the  peculiar  precedence  in- 
herent in  their  earldom  of  Angus.  The  bloody 
heart  commemorates  Bruce's  dying  bequest  to  the 
Good  Sir  James;  the  three  stars  which  the  Doug- 
lases bear  in  common  with  the  INIurrays  seem  to 
denote  the  descent  of  both  from  one  ancestor. 

Earls  of  ^Morton.  Sir  Andrew  of  Douglas, 
Avho  appears  in  record  in  1248,  was  apparently  a 
younger  son  of  Sir  Archibald,  or  Erkenbald,  of 
Douglas,  the  second  chief  of  the  house.  His  son, 
William  of  Doi'glas,  swore  fealty  to  King  Ed- 
ward I.  for  his  lands  in  West  Lothian  in  129G, 
and  was  probably  the  father  of  Sir  James  of 
Douglas — surnamed  the  Lothian,  to  distinguish 
him  from  his  kinsman  of  Clydesdale — who,  in 
1315,  had  a  grant  from  Bruce  of  the  lands  of 
Kincavil  and  Calder-clere.  He  died  about  1320, 
being  succeeded  by  his  son,  Sir  \\'illiam  of 
Douglas,  of  Liddesdale,  who  greatly  enlarged 
the  family  possessions  in  Fife  and  elsewhere. 
The  'Knight  of  Liddesdale' — as  he  was  called  by 
his  contemporaries,  who  regarded  him  as  'the 
flower  of  chivalry' — was  assassinated  in  1353  by 
his  kinsman.  William,  first  Earl  of  Douglas,  to 
revenge  his  wife's  dishonor.  He  w'as  succeeded 
by  his  nephew.  Sir  James  of  Douglas,  of  Dal- 
keith, a  man  of  literary  tastes,  who  entertained 
Froissart  at  his  board  and  possessed  a  valuable 
library  for  the  day.  He  was  of  great  power  and 
influence,  and  contracted  princely  alliances.  His 
first  wife  was  a  daughter  of  'Black  Agnes,'  the 
heroic  Countess  of  Dunbar:  his  second  was  a 
sister  of  King  Robert  II. ;  and  he  matched  his 
eldest  son.  Sir  James  of  Douglas,  of  Dalkeith, 
with  a  daughter  of  King  Robert  III.  Their 
grandson  married  a  daughter  of  King  James 
I.,  and  in  1458  was  created  Earl  of  Mor- 
ion. His  grandson,  the  third  Earl,  dying  without 
male  issue  in  1553.  the  earldom  devolved  on  his 
daughter's  husband,  the  Regent  ]\Iorton,  James 
Douglas,  great-grandson  of  Archibald  Bell-the- 
Cat.  After  his  fall  the  title  went  to  Archibald, 
eighth  Earl  of  .\ngus :  and  when  he  died  childless, 
in  1588,  it  passed  to  Sir  William  Douglas,  of 
Loehleven,  who  thus  became  seventh  Earl  of  INIor- 
ton.  His  losses  in  the  great  Civil  War  compelled 
him,  in  1642,  to  sell  ^Dalkeith  to  the  Earl  of 
Buccleuch,  and  his  Tweeddale  and  Eskdale  lands 
to  others ;  but  Aberdour  and  other  old  domains 
of  the  family  still  remain  with  his  descendant, 
the  Earl  of  Morton,  who  descends  legitimately 
in  the  male  line  from  William  of  Douglas,  the 
progenitor  of  the  race  in  the  twelfth  century. 

Other  Braxciies.  In  the  seventeenth  century 
the  descendants  of  Sir  William  Douglas  of  Drum- 
lanrig,  an  illegitimate  son  of  the  hero  of  Otter- 
burn,  were  created  earls,  marquises,  and  dukes 
oi  Queensberry.  carls  of  ]\Iarch.  and  earls  of  Sol- 
way,  of  which  titles  only  that  of  the  IMarquis 
of  Queensberry  remains  in  the  family.  During 
the  same  period  younger  branches  of  the  family 
were  earls  of  Selkirk,  Forfar,  and  Dumbarton, 
and  held  other  titles,  of  which  that  of  the  Earl  of 
Selkirk  is  the  only  one  not  now  dormant  or  ex- 
tinct. 
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of  the  House  of  Douglas  and  Angus  (Edinburgh, 
1(544;  reprinted  1748),  preserves  the  traditions 
of  the  family,  but  its  accuracy  is  not  to  be  trust- 
ed. The  earlier  history  of  the  Douglases  has 
been  critically  examined  by  Chalmers  in  his  Cale- 
donia, vol.  i.  (London,  1807)  ;  by  Riddell  in  his 
Remarks  upon  /S'cofcA  Peerage  Law  (Edinburgh, 
1833)  ;  by  Cosmo  Innes,  in  the  Registruni  Episco- 
patus  Moraviensis  (Edinburgh,  1837),  and  the 
Liber  S.  Marie  de  Calchou,  vol.  i.  (Edinburgh, 
184G)  ;  and  by  Joseph  Roberston,  in  the  Origines 
Parochialcs  Scotiw,  vol.  i.  (Edinburgh,  1851). 
The  descent  of  the  houses  of  Angus  and  Dalkeith 
was  first  ascertained  by  Riddell  in  his  Remarks 
upon  Scotch  Peerage  Law,  pp.  154-64  (Edin- 
burgh, 1833),  and  in  his  Stewartiana.  The  char- 
ters and  correspondence  of  the  INlorton  family 
have  been  edited  for  the  Bannatyne  Club  by  Mr. 
Cosmo  Innes,  in  the  Registrum  Honoris  de  Mor- 
ton (Edinburgh,  1853).  Consult  especially  Dic- 
tionary of  Xational  Biography,  xv.,  201-375. 

DOUGLAS,  David  (1798-1834).  A  Scottish 
botanist  and  traveler,  born  at  Scone,  Perthshire. 
He  visited  the  United  States  in  behalf  of  the 
Royal  Horticultural  Society  in  1823.  In  his 
capacity  as  a  collector  he  set  out  on  a  tour  to 
the  Pacific  in  1824,  and  in  the  following  year 
reached  Fort  Vancouver.  It  was  on  this  scien- 
tifically fruitful  journey  that  he  discovered  the 
spruce  subsequently  named  after  him,  the  'ribes,' 
several  si^ecies  of  gooseberry  and  currants,  and 
other  plants,  as  well  as  birds  and  mammals. 
After  another  sojourn  of  five  years  in  California 
and  British  Columbia,  he  visited  the  Sandwich 
Islands  in  1834,  where  he  died  from  wounds  in- 
flicted from  an  infuriated  bull.  He  introduced 
into  botany  more  than  150  specimens  of  trees 
and  plants  indigenous  to  America. 

DOUGLAS,  Ellen.  A  character  in  Scott's 
Lady  of  the  Lake,  who  receives  a  signet  ring 
from  the  King,  disguised  as  the  Knight  of 
Snowdon,  and  later  takes  it  to  Stirling,  making 
the  monarch  redeem  his  pledge  by  pardoning 
her  father  and  lover. 

DOUGLAS.  Gawin  or  Gavin  (c.1474-1522). 
A  Scottish  poet,  the  third  son  of  Archibald,  fifth 
Earl  of  Angus.  He  was  educated  at  Saint  An- 
drews for  the  Church,  and  was  early  appointed 
to  Prestonkirk,  near  Dunbar.  In  1501  he  was 
made  provost  of  Saint  Giles,  Edinburgh.  From 
the  marriage  of  his  nephew,  the  sixth  Earl  of 
Angus,  to  the  widowed  queen  of  James  IV.,  Doug- 
las expected  rapid  preferment ;  but  the  jealousy 
of  the  nobility  and  the  Regent  Albany  was  such 
that  Douglas,  who  had,  through  the  influence 
of  the  Queen,  obtained  the  bishopric  of  Dunkeld 
directly  from  the  Pope  (January,  1515),  was 
tried  before  the  Scottish  peers,  found  guilty  of 
conspiring  against  the  privileges  of  the  Crown, 
and  condemned  to  imprisonment.  He  was  set 
at  liberty  in  about  a  year,  and  inducted  into  his 
bishopric.  Owing  to  his  nephew's  ill-treatment 
of  the  Queen,  who  thereupon  joined  with  the  Re- 
gent against  the  Douglases,  he  was  deprived  of 
his  bishopric  (1520).  He  Avent  to  England  to 
obtain  the  aid  of  Henry  VIII.,  but  accomplished 
nothing,  and  died  suddenly  of  the  plague  in  Lon- 
don. His  poems  belong  mostly  to  his  early  life. 
They  comprise  two  allecories,  entitled.  The  Pnlice 
of  Honour  and  King  Hart,  and  a  translation  of 
Vergil's  TJneid  into  Scottish  verse.  There  is, 
besides,  a  minor  poem  on  Conscience.     To  each 
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book  of  the  ^neid  is  prefixed  a  description  of 
Scottish  scenery,  and  the  translation,  finished  in 
1513,  is  the  first  complete  rendering  of  a  long 
Latin  classic  into  English.  In  his  original  poems 
Douglas  carried  on  the  tradition  of  Chaucer.  His 
allegories  are  beautiful,  and  his  landscajjes  sur- 
pass any  others  in  our  early  poetry.  His  Works, 
edited,  with  a  memoir,  by  Small,  were  published 
in  four  volumes   (Edinburgh,  1874). 

DOUGLAS,  George.  The  temporarj-  keeper  of 
Lochleven  Castle,  in  Scott's  Abbot.  He  falls  in 
love  with  ilary,  (Jueen  of  Scots,  helps  her  to 
escape,  and  is  killed  in  the  battle  of  Langside. 

DOUGLAS,  Sir  Howard,  Bart.  (1776-1861). 
An  English  general  and  author  of  important 
military  and  naval  treatises,  born  at  Gosport. 
After  serving  in  Spain  and  Portugal,  he  was 
appointed  Governor  of  New  Brunswick,  1823-29, 
and  Lord  High  Commissioner  of  the  Ionian  Isl- 
ands, 1835-40,  and  elected  member  of  Parliament 
for  Liverpool,  1842-47.  He  was  made  general  in 
the  army  in  1851,  and  colonel  of  the  Fifteenth 
Infantry  Regiment.  He  died  at  Tuubridge 
Wells.  His  best-known  work  is  JJilita?-!/  Bridges 
and  the  Passage  of  Rivers  (London.  1816),  an 
essay  Avhich,  it  is  claimed,  suggested  the  sus- 
pension bridge.  His  treatise  on  yaval  Gunnery 
was  regarded  as  authoritative  in  several  coun- 
tries. 

DOUGLAS,  John  (1721-1807).  An  English 
author  and  divine,  the  son  of  a  shopkeeper  at 
Pittenweem,  Fifeshire,  Scotland,  educated  at  Dun- 
bar and  Oxford,  and  ordained  deacon  in  1744. 
As  an  army  chaplain  he  was  present  at  the  battle 
of  Fontenoy  (1745).  Two  years  later  he  was 
ordained  priest.  Preferment  after  preferment 
folloAved  until,  in  1791,  he  became  Bishop  of 
Salisbury.  He  died  ]\Iay  18,  1807.  Douglas 
only  occasionally  resided  on  his  livings.  He  gen- 
erally spent  the  winter  in  London  and  the  summer 
at  fashionable  watering-places,  in  the  society  of 
the  Earl  of  Bath,  who  was  his  great  patron. 
Among  his  writings,  mostly  controversial,  are: 
Vhidication  of  Milton  from  the  Charge  of  Pla- 
giarism, Adduced  by  Lauder  (1752);  A  Letter 
on  the  Criterion  of  Mii'acles  (1754),  a  reply  to 
Hume;  and  many  political  pamphlets.  He  also 
edited  the  journals  of  Captain  Cook.  His  Mis- 
cellaneous  Works,  edited  and  containing  a   Life 

by   ilacdonald,     were     published     in     Salisbury 

(1820). 

DOUGLAS,  Sir  Jonx  Sholto.  See  Queens- 
beery,  Marquis  of. 

DOUGLAS,  Egbert  Kexxa WAY  (1838—).  An 
English  Sinologue,  born  at  Larkbear  House, 
Devon.  He  was  attached  to  the  English  Lega- 
tion at  Pekin,  and  upon  his  return  taught  Chi- 
nese in  King's  College,  and  became  governor  of 
Dulwich  College.  He  wrote  the  articles  on  China 
and  the  East  in  the  Encyclopcedia  Britannica, 
and  a  catalogue  of  the  Chinese  books  and  manu- 
scripts in  the  British  Museum  (1877).  besides 
several  books  such  as  Tuo  Lectures  on  the  Lan- 
guage and  Literature  of  China  (1875)  ;  The  Life 
of  Jenqhiz  Khan  (1877);  Confucianism  and 
Taoisyn    (1879):  and  China    (1882). 

DOUGLAS,  Stephex  Arnold  (1813-1861). 
An  eminent  American  political  leader.  .He  was 
born  in  Brandon.  Vt.,  April  23,  1813.  He  passed 
his  boyhood  in  his  native  State  and  in  western 
New   York;    went    to    Illinois    in    1833;    taught 


school  and  studied  law  for  a  year;  was  admitted 
to  the  bar  in  1834,  and  began  practice  in  Jackson- 
ville. Within  a  year  he  was  elected  State's  attor- 
ney for  the  most  important  judicial  circuit  in 
Illinois,  and  his  rise  thenceforward  was  rapid 
and  brilliant.  In  1836  he  was  elected  to  the 
Lower  House  of  the  State  Legislature,  and  in  the 
following  year  was  made  register  of  the  Federal 
land  office  at  Springfield.  In  1838  he  was  an 
unsuccessful  Democratic  candidate  for  Congress, 
but  in  January.  1841,  was  appointed  Secretary 
of  State  of  Illinois,  which  position,  however, 
he  resigned  within  a  month  to  take  a  seat  on 
the  bench  of  the  Supreme  Court  of  the  State. 
After  two  years  he  resigned  this  position  also, 
and  thereafter  served  in  Congress,  first  as  a 
Representative  (from  1843  to  1847),  and  then 
as  a  Senator,  from  1847  until  his  death.  In 
figure,  he  was  below  the  middle  height,  but  his 
frame  was  vigorous  and  his  manner  impressive. 
"Little  Giant,"  says  Schouler.  '"he  was  presently 
called;  for,  being  both  able  and  adroit  in  policy 
and  full  of  resources,  he  gave  the  image  of 
power  under  close  compression."  As  chairman 
of  the  Committee  on  Territories,  first  in  the 
House  and  then  in  the  Senate,  his  position  was 
peculiarly  important.  He  favored  the  annexa- 
tion of  Texas  and  the  Mexican  War,  opposed  the 
Wilmot  Proviso  (q.v.),  defended  the  Com- 
promise measures  of  1850,  and  upheld  the  ex- 
treme demands  for  the  Oregon  Territory.  He 
became  especially  conspicuous,  however,  through 
his  .  proposal  and  advocacy  of  the  doctrine  of 
'popular  sovereignty,'  or  'squatter  sovereignty,* 
which  denied  the  power  of  tlie  Federal  Govern- 
ment to  legislate  on  slavery  within  the  Terri- 
tories, and  recognized  the  right  of  the  people  of 
each  Territory  to  legislate  upon  the  subject  for 
themselves.  This  doctrine,  first  announced  by 
Lewis  Cass  (q.v. ),  in  December,  1847,  was 
definitely  formulated  by  Douglas  in  1854,  when 
he  presented  the  Kansas-Nebraska  Bill,  which 
precipitated  anew  the  struggle  over  the  exten- 
sion of  slavery  in  the  national  Territories.  The 
bill,  in  its  first  draft,  also  in  precise  tei-ms 
announced  the  doctrine  that  the  ^Missouri  Com- 
promise had  been  superseded  by  the  Compromise 
of  1850,  and,  although  nothing  in  the  statutes 
warranted  such  an  assertion,  its  political  effect 
was  great  and  immediate.  The  passage  of  the 
act  brought  upon  Douglas  much  harsh  criti- 
cism throvighout  the  North,  and  indicated,  on 
the  other  hand,  the  increasing  strength  of  the 
upholders  of  slavery.  ( See  Kaxsas-Nebraska 
BiEL.)  Douglas  now  became,  more  than  ever, 
a  national  force.  Nevertheless,  in  1856,  as  in 
1852,  he  failed  to  secure  the  Presidential  nomina- 
tion. His  campaign  in  1858  for  the  election  of 
the  State  Legislature,  which  was  to  name  his  suc- 
cessor in  the  Senate,  led  to  the  famous  debates 
with  Lincoln,  in  which  the  problems  of  slavery 
were  thoroughly  discussed  and  the  foundation 
laid  for  the  national  reputation  of  his  opponent. 
Douglas  secured  a  reelection  to  the  Senate,  but 
his  position  had  become  so  altered  through  his 
opposition  to  the  recognition  of  the  Lecompton 
Constitution  in  Kansas  and  by  reason  of  his 
'Freeport  Doctrine'  (see  Freeport,  111.),  that  in 
1860  he  was  unacceptable  to  Southern  Democrats 
as  a  Presidential  candidate.  However,  the  North- 
ern Democrats  would  not  support  for  the  Presi- 
dency a  man  holding  the  prevailing  Southern 
views  on  slavery.   This  brought  about  a  sectional 


DOUGLAS. 


253 


DOUROTJCOULI. 


division  of  the  nominating  convention  and  the 
subsequent  nomination  of  Douglas  for  the  Presi- 
dency by  his  Northern  followers  assembled  in 
Baltimore.  In  the  ensuing  election,  he  received 
only  twelve  electoral  votes,  but  his  popular  vote 
was  next  to  that  of  Lincoln.  His  iniluence  con- 
tinued to  be  strong,  and  his  hearty  support  of 
Lincoln's  administration  upon  the  outbreak  of 
tlie  Civil  War  was  of  powerful  effect  in  the  de- 
fense of  the  Union.  He  died  June  3,  1861,  at 
Chicago,  111.  There  is  a  campaign  Life  of 
8lej)lten  A.  Douglas,  by  J.  W.  Sheahan  (New 
York,  1860),  and  a  much  more  critical  review 
of  Douglas's  career  is  given  in  volumes  i.  and 
ii.  of  Rhodes's  History  of  the  United  States 
from  tlie  Compromise  of  1850  (New  York,  1893 
—  ) .  Consult,  also,  the  brief  biography,  Stephen 
Arnold  Douglas  (Boston,  1902),  by  ^Y.  G.  Bro^ra, 
in  the  "Riverside  Biographical   Series." 

DOUGLAS  FIR.     See  Spruce. 

DOUGLASS,  David  Bates  (1790-1849).  An 
American  civil  and  military  engineer,  born  at 
Pompton,  N.  J.  He  graduated  at  Y^ale  in  1813, 
entered  the  army,  and  rendered  effective  service 
in  the  defense  of  Fort  Erie  against  the  British. 
In  1819-20  he  was  assistant  processor  of  natural 
and  experimental  philosophy  at  West  Point. 
Subsequently  he  held  the  professorship  of 
mathematics,  and  from  1823  that  of  civil  and 
military  engineering,  which,  together  with  his 
commission  in  the  army,  he  resigned  in  1831  to 
become  chief  engineer  in  the  !Morris  Canal  Com- 
pany. His  most  important  engineering  work  for 
New  Y'ork  City  was  the  making  of  surveys  and 
plans  for  the  Croton  Aqueduct  and  for  Green- 
wood Cemetery.  He  was  president  of  Kenvon 
College  (Gam'bier,  Ohio)  from  1841  to  1848, 
when  he  was  made  professor  of  mathematics  at 
Hobart  College. 

DOUGLASS,  Frederick  (1817-95).  An  Ameri- 
can anti-slavery  orator  and  journalist,  born  at 
Tuckahoe,  near  Easton,  Md.  His  father  was 
a  white  man,  his  mother  a  negro  slave,  and  he 
was  reared  as  a  slave  on  the  plantation  of  Col. 
Edward  Lloyd  until  he  was  ten  years  old,  when 
he  was  transferred  to  a  relative  of  his  owner  in 
Baltimore.  There  he  worked  in  a  shipyard,  and 
taught  himself  to  read  and  write.  In  1838  he 
escaped  from  slavery  under  the  disguise  of  a 
sailor,  and  changed  his  name  from  Frederick 
Augustus  Washington  Bailey  to  Frederick  Doug- 
lass. He  proceeded  first  to  New  Y'ork  City,  and 
then  to  New  Bedford,  Mass.,  where  he  married  a 
negro  woman,  and  where  for  several  years  he  was 
employed  as  a  day  laborer.  In  1841  he  attended 
an  anti-slavery  convention  at  Nantucket,  and 
spoke  with  such  power  and  eloquence  that  the 
Massachusetts  Anti-Slavery  Society  sent  him  out 
as  a  lecturer  under  its  auspices.  He  met  with  so 
much  success  that  an  invitation  to  lecture  in 
Great  Britain  was  extended  to  him  and  was 
accepted.  In  1845  he  published  his  autobiog- 
raphy, and  went  to  England,  where  he  remained 
two  years,  and  where  a  contribution  of  £150  was 
raised  to  buy  his  freedom  in  regular  form.  On 
his  retiirn  to  America  he  settled  at  Rochester, 
N.  Y.,  and  began  to  publish  a  weekly  Abolition 
newspaper,  which  was  continued  until  1860, 
being  called  The  North  Star  imtil  1850,  when 
it  was  renamed  Frederick  Douglass's  Paper.  Dur- 
ing the  Civil  War  three  of  his  sons  served  in  the! 
Union  Armv.  and  he  himself  did  much  to  encour- 


age negro  enlistment.  In  1855  he  rewrote  his 
autobiography,  which  was  republished  in  1882  as 
the  Life  and  Times  of  Frederick  Douglass.  In 
1871  he  was  secretary  to  the  Santo  Domingo  Com- 
mission; in  1872  a  Presidential  elector  for  the 
State  of  New  Y'ork:  in  1876-81  United  States 
marshal  for  the  District  of  Columbia;  in  1881-86 
recorder  of  deeds  in  the  District;  and  in  1889-91 
Minister  to  Haiti.  Douglass  was  a  fluent  speaker 
and  a  ready  debater.  Consult  Lives  by  Holland 
(New  Y^ork,  1891)  and  by  Chesnutt  (Boston^ 
1809). 

DOUGLASS,  Sir  Wiixiam  Fettes  (1822-91), 
A  Scottish  painter,  born  in  Edinburgh.  He  was- 
mainly  self-tauglit,  and  began  by  painting  land- 
scape, but  afterwards  became  a  figure  painter. 
Toward  the  close  of  his  life  he  produced  some 
delicate  water-colors.  Among  his  w^orks  are: 
"Dante  and  His  Friends  in  Hell"  ( 1862 )  ;  "The 
Magic  Mirror"  (1872);  "The  Conspirators" 
(1867),:  "The  Rosicrucians"  (1856);  "Stone- 
haven Harbor;"  and  "A  Fishing  Village."  All 
these  are  distinguished  for  fine  color  and  excel- 
lent draughtsmanship.  He  painted  with  the  pre- 
Raphaelite  love  of  detail,  and  frequently  intro- 
duced rich  stuffs  and  ornaments  into  his  pictures. 
Consult  Photogravures  from  the  Wo7-ks  of  Sir 
W.  F.  Douglass,  todth  a  Critical  Sketch  by  J.  M. 
Gray   (1885). 

DOULS,  dool,  Caxiille  (1864-89).  A  French 
explorer,  born  at  Rodez.  He  entered  upon  his 
tours  of  exploration  in  1887,  when  he  visited 
the  region  south  of  Morocco,  clad  in  the  garb  of 
an  Arab,  his  previous  studies  of  the  Koran  en- 
abling him  to  pass  as  a  Mohammedan.  He  was 
captured  and  imprisoned  by  one  of  the  native 
tribes,  but  was  subsequently  liberated,  and  suc- 
ceeded in  reaching  ^lorocco.  In  1888  he  began 
another  tour,  intending  to  proceed  through  the 
Sahara  as  far  as  Timbuktu;  but  after  penetrat- 
ing for  a  considerable  distance  into  the  country 
he  was  assassinated  by  his  two  Tuareg  guides. 
The  results  of  his  first  voyage  were  published  in 
the  Bulletin  de  la  Societe  de  Geographie  (Paris, 
1888)  ;  Revue  de  Geographie  (Paris,  1888)  ;  and 
in  Le  Tour  du  Monde   (Paris,  1888). 

DOUL'TON,  Sir  Hexry  (1820-97).  An  Eng- 
lish potter  of  note,  born  in  London.  He  conduct- 
ed, principally  at  Lambeth  and  Rowley  Regis, 
the  largest  pottery  works  in  the  world.  It  was 
chiefly  he  who  effected  the  revival  of  art  pottery, 
in  the  furtherance  of  which  he  perfected  many 
different  varieties  of  ware.  Of  these  the  so-called 
'sgraffito'  ware  was  widely  successful.  Consult 
Chaffers,  Pottery  and  Porcelain    (London,  1900). 

DOUP  AND  DOUP  -  WEAVING.  See 
Weaving. 

DOUR,  door.  A  town  of  Belgium,  in  the  Prov- 
ince of  Hainaut,  nine  miles  west-southwest  of 
Mons  (Map:  Belgium.  B  4).  Coal  and  iron 
mines  are  worked  in  the  vicinity,  and  some  coke 
is  produced.  There  is  also  a  thread-mill.  Popu- 
lation, in  1900,  11,431. 

DOURO,  d.Vc-ro.     See  Duero. 

DOUROUCOULI,  diw'roo-koo'l*  ( South 
American  IndiaTi).  A  small  inonkey  of  Brazil  of 
the  genus  Nyctipithecus.  sleeping  by  day  but 
active  and  fierce  at  night  in  purusit  of  birds  and 
insects.  The  body  is  only  about  nine  inches  long, 
the  tail  14;  fur  soft  and  grayish  white,  Avith  a 
brown  stripe  down  the  back.    The  head  is  round 
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and  the  eyes  are  extremely  large  and  prominent. 
Douroucoulis  look  more  like  cats  than  monkeys, 
and  sit  up  like  dogs.  They  have  harsh,  dis- 
agreeable voices.  Several  species  are  known,  all 
confined  to  South  America,  where  they  repre- 
sent the  lemurs  of  the  Old  World.  They  are  also 
called  owl-monkeys  and  night-monkeys.  Consult 
Bates,  A  Naturalist  on  the  Amazons  (London, 
18G3). 

DOTJIIRA,  door'ra.     See  Sorghum,  paragraph 

Xo)i-saccltari)te. 

DOTJ'SA,  -Janus  (Jan  van  der  Does)  (1545- 
1604).  A  Dutch  statesman  and  historian.  In 
1572  he  was  sent  by  the  Estates  of  Holland  as 
the  head  of  an  embassy  to  England,  to  solicit 
aid  from  Queen  Elizabeth,  and  in  1574  was  Gov- 
ernor of  Leyden  when  it  was  besieged  by  the 
Spaniards.  When  the  University  of  Leyden  was 
founded,  he  was  appointed  first  curator.  In  1591 
he  was  appointed  a  member  of  the  Sovereign 
Council.  His  principal  work  was  the  Annals  of 
Holland  (Aiviales  Rerum) ,  a  Latin  hexameter 
history,  covering  the  period  a.d.  898-1218.  He 
also  published  epigrams  and  satirical  poems,  and 
a  critical  edition  of  Horace. 

DOtrSABEL  (Fr.  douce  et  belle,  sweet  and 
pretty)  or  DOWSABEL,  doo'sa-bel  or  dou'sa- 
bel.  A  term  often  applied,  in  old  pastoral  poems, 
to  a  sweetheart. 

DOITSTEIISWIVEL,  doo'ster-smv-el,  Her- 
man. A  German  adventurer  in  Scott's  The  An- 
tiquarij,  who  pretends  to  discovering  money  with 
a  divining-rod,  and  is  prevented  from  swindling 
Sir  Arthur  Wardour  only  by  being  tricked  him- 
self by  Ochiltree.  The  name  was  applied  as  a 
nickname  to  Dr.  John  Spurzheim,  who  was  active 
in  introducing  phrenology  in  England. 

DOUVILLE,  doo'veF.  Jean  Baptiste  (1794- 
C.1835).  A  French  traveler,  born  at  Hambie, 
Manche,  France.  He  traveled  extensively  in  Asia 
and  South  America,  and  in  1832  published 
Voyage  an  Congo  et  dans  I'tnterieur  de  VAfrique 
equinoxiale,  a  work  of  three  volumes,  describing 
his  discoveries  in  Central  Africa.  For  this  con- 
tribution to  geographical  science,  he  was  honored 
with  the  gold  medal  of  the  Societe  de  Geographic 
of  Paris,  and  with  honorary  membership  in  the 
Royal  Geogi-aphical  Society  of  London.  Later, 
however,  he  was  exposed  as  an  impostor,  his  work 
being  shown  to  be  a  fabrication  based  on  early 
Portuguese  discoveries. 

DOTJW,  dou,  Gerard.    See  Dou,  Gerard. 

DOUZETTE,  doo-tset'te,  Louis  (1834—).  A 
German  landscape  painter.  He  was  born  at  Trieb- 
sees,  Pomerania.  and  studied  with  Eschke  at 
Berlin.  Subsequently  he  traveled  in  France, 
Italy,  Germany,  and  Sweden.  His  specialty  is 
moonlight  painting,  in  which  genre  he  excels. 
Among  his  best  works  are:  "^loonlight  Xisht  in 
Winter"  (1865)  :  "Swedish  Coast  bv  Moonlight" 
(1866):  "Moonlight  on  tlie  Gulf  of  Venice" 
(1876:  ^lelbourne)  :  "Moonliirht  on  the  Fjord" 
(1883:  Dresden  Gallery):  "Harbor  of  Liibeck 
by  Moonlight"  (1891).  Douzette  received  the 
gold  medal  at  the  Berlin  Art  Exhibition  of  1886. 

DOVE  (Icel.  dfifa,  G<>r.  Tanbe,  Dutch  duif, 
Goth,  di'ifo.  perhaps  connected  with  Ir.  diib.  black, 
or  possibly  with  AS.  dyfan.  to  dip.  from  dufan.  to 
dive).  A  pigeon.  No  scientific  distinction  sepa- 
rates pigeons  from  doves:  but  the  latter  word  is 
attached  to  certain  species,  especially  those  which 


have  been  partly  or  wholly  domesticated,  as  the 
ring-dove,  rock-dove,  and  stock-dove  of  Europe, 
and  still  more  partic\ilarly  to  the  group  of  turtle- 
doves constituting  the  genus  Turtur.  These  are 
small,  graceful,  modestly  dressed  representatives 
of  their  kind,  the  type  of  gentleness  and  purity. 
The  common  species  (Turtur  communis)  is  mi- 
gratory in  Europe,  and  seems  to  be  increasing. 
Another  of  the  many  Old  World  species,  abundant 
in  Asia  Minor  and  eastward,  and  erroneously 
named  Turtur  Senegalensis,  is  regarded  as  the 
•turtle'  of  Scripture.  In  the  United  States,  the 
bird  frequently  called  turtle  or  Carolina  dove 
is  Zenaidura  macroura,  whose  plaintive,  throb- 
bing refrain  in  early  siunmer  is  familiar  through- 
out the  whole  land,  and  makes  its  other  name, 
'mourning-dove,'  seem  sadly  appropriate.  It  is 
migratory,  but  with  the  spread  of  civilization 
and  consequent  increasing  certainty  of  food  about 
barns,  etc.,  it  is  more  and  more  remaining  in  the 
northerly  districts  throughout  the  winter.  The 
scaled  doves  ( Seardafella )  are  small  and  beauti- 
ful species  of  semi-tropical  America ;  and  another 
group  belonging  to  tlie  warmer  parts  of  America 
and  of  terrestrial  habits  are  called  ground-doves. 
Doves'  nests  are  very  slight  structures,  and  the 
eggs  are  Avhite.  An  example  (that  of  the  Ameri- 
can Zenaida  dove)  is  shown  on  the  Colored  Plate 
of  Eggs  of  Water  and  Game  Birds. 

Symbolism  of  the  Dove.  The  dove  has  taken 
a  large  place  in  legend,  folk-lore,  and  poetic  and 
religious  symbolism.  Proper  names  derived 
from  the  dove  have  always  been  used  in  the 
Orient  as  descriptive  of  loveliness,  and  were  espe- 
cially applied  to  beautiful  women.  The  name 
Semiramis  is  said  to  mean  'mountain  dove,'  and 
the  bird  became  the  ensign  of  her  army.  IMr. 
Charles  De  Kay  relates  in  his  Bird  Gods  (New 
York.  1898)  how  extensively  the  dove  was  woven 
into  the  pagan  worship  of  ancient  Europe,  and 
its  place  in  early  Christian  art  and  religious 
symbolism  is  prominent.  The  people  of  north- 
ern Europe  used  to  say  that  the  ring-dove  or 
cushat  perched  near  the  cross  when  Jesus  was 
expiring,  and  wailed  its  sorrow  to  alleviate  His 
agony.  To  the  Jews,  from  an  immemorial  time, 
it  had  been  a  type  of  innocence,  and  elsewhere  it 
had  been  associated  since  the  Olympian  age  with 
the  higher  idea  of  Venus  as  a  symbol  of  natural 
human  aft'ection — the  love  that  goes  with,  or 
proceeds  from,  purity  and  simplicity  of  heart.  It 
had  a  part  in  marriage  scenes,  and  was  naturally 
introduced  by  early  painters  into  pictures  of  the 
^Madonna  and  Child  and  of  female  saints.  These 
qualities,  combined  with  their  mournful  notes, 
made  doves  equally  appropriate  to  moods  of  sor- 
row, and  they  were  a  part  of  the  furniture  of 
most  pagan  funerals.  This  passed  on  into  Chris- 
tian usage,  and  their  likenesses,  generally  with 
an  olive  branch,  were  carved  on  thousands  of 
tombs  in  the  catacombs  beneath  Rome  and  else- 
where, emblematic  of  eternal  peace.  Various 
meanings  seem  to  have  been  attached  to  these 
mortuary  carvings,  but  the  prevalent  idea  was 
that  of  portraying  the  departure  of  the  soul  from 
the  body:  and.  later,  artists  often  represented 
a  white  dove  issuing  from  the  lips  of  dying 
martyrs,  as  occurs  in  old  pictures  of  Santa  Scho- 
lastica,  the  sister  of  Saint  Benedict,  and  of  Santa 
Eulalia,  the  Spanish  girl  martyr  who  expired 
under  tortures  inflicted  by  the  Emperor  Diocle- 
tian. Hereby  the  human  soul  is  represented  as 
purified  by  suffering. 
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A  very  natural  specialization  of  this  idea  was 
to  make  an  approaching  dove  symbolize  the  di- 
vine soul  or  Holy  Spirit,  first  in  the  general  sense 
of  heavenly  messenger  (i.e.  inspirer),  and  next 
as  the  third  person  of  the  Trinity.  In  the  former 
sense  it  is  almost  invariably  placed  in  old  pic- 
tures near  certain  saints  who  are  supposed  to 
have  been  particularly  inspired,  as  Saint  Thomas 
Aquinas,  Saint  Hilary,  and  others.  Few,  if  any, 
early  paintings  of  Pope  (Saint)  Gregory  the 
Great  exist  in  which  a  dove  is  not  resting  upon 
his  shoulder  or  hovering  at  his  ear,  whispering 
messages  from  on  high.  In  this  sense,  but  espe- 
cially in  that  of  signifying  the  Holy  Ghost,  the 
dove  appears  in  most  of  the  early  representations 


1.  Dove  as  Holy  Spirit;  shedding  blessings  on  the  Sav- 
iour (Agnus  Dei)  at  his  baptism.  Earliest  example  of  the 
dove  in  Christian  art.  (From  a  bas-relief  on  the  tomb  ot 
Junius  Bassus,  a.d.  3.59.) 

2.  Descent  of  the  Holy  Spirit  as  a  dove  upon  Jesus; 
Heaven  is  represented  as  a  circle  studded  with  stars. 
(From  a  MS.  of  the  ninth  century  in  the  British  Museum.) 

3.  The  Hol.y  Spirit  as  a  dove  speaking  into  the  ear  of 
Jesus  at  his  baptism.  (From  a  French  MS.,  a.d.  1100,  in 
the  British  Museum.) 

4.  The  hand  of  God  extending  grace  or  a  blessing  as 
a  dove  from  Heaven.  (From  a  Saxon  MS.  in  the  British 
Museum.) 

5.  Dove  standing  on  the  altar.  (From  an  Italian  altar- 
etone  of  the  twelfth  century. ) 

of  scenes  in  Christ's  life — most  frequently,  per- 
haps, in  pictures  of  His  baptism,  literally  ren- 
dering Saint  John's  words  (i.  32)  :  "I  saw  the 
Spirit  descending  from  heaven  like  a  dove."  The 
earliest  instance  of  it  in  Christian  art  known 
to  Mrs.  Jameson  is  a  bas-relief  from  a  tomb  dated 
A.D.  359.  "The  next  instance,"  she  cites,  "is 
from  a  mosaic  in  the  Church  of  Santa  JNIaria 
Maggiore,  Eome,  fifth  century,  and  is  the  earliest 
representation  of  the  Annunciation." 

In  the  early  pictures  the  dove's  head  is  sur- 


rounded with  a  golden  nimbus,  which  is  frequent- 
ly cruciform.     Seven   rays  proceed  from   it.  ter- 


mmatmg   in    seven    stars, 
gifts  of  the  Holy  Spirit.' 


signifying   the   'seven 
In  her  Symbols  and 


Fig.  6.  Dove  typifying  grace  of  the  Holy  Spirit  de- 
scending upon  a  Christian  in  baptism.  (From  a  painting, 
"Baptism  of  Verrocchio,"  In  Florence.) 

Emblems  of  Christiav  Art,  Louisa  Twining  gives 
varied  examples  of  its  treatment.  Sometimes 
seven  doves  are  attributes  of  the  Virgin,  occa- 
sionally within  a  vesica  piscis.  An  English  manu- 
script poem  of  the  fourteenth  century  is  illus- 
trated by  a  series  of  scrolls  inscribed:  "Ye  gyfte 
of    Wisdome;    Ye    gyfte    of    pite;    Ye    gyfte    of 


7.  The  Seven  Gifts  of  the  Spirit.  This  is  a  clear  rendering 
of  a  theme  which  appears  under  many  and  sometimes  corn- 
fusing  disguises.  In  this  case  it  is  notable  that  no  nimbus 
or  aureole  is  present,  the  circle  of  seven  doves  about  the 
head  of  Jesus  themselves  forming  a  sort  of  aureole. 

8.  The  dove  '  moving  on  the  face  of  the  waters'  at  the 
creation.  (From  a  Saxon  MS.  of  the  eleventh  century,  in 
the  British  Museum,  where  the  Creator  is  represented  above 
this  figure  holding  compasses  and  scales.) 

9.  The  Holy  Spirit,  in  human  form,  holding  a  dove  as  a 
symbol.  (From  a  sculpture  of  the  sixteenth  century,  in  the 
Church  of  Verri&res.) 

Strengthe;  Ye  gyfte  of  eounsaill ;  Ye  gyfte  of 
Understandinge ;  Ye  gyfte  of  connynge ;  Ye  gyfte 
of  dieede  [a  misprint  for  dreede,  meaning  dread. 
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fear]."    Around  the  page  are  the  lines  below,  in 
Old  English  text: 

"  In  this  desert  wild  and  waste, 

Seven  fowls  are  flying  with  flight. 
That  are  seven  gifts  of  the  Holy  Ghost, 

That  nowhere  but  in  clean  hearts  will  light 
And  dwell  there  if  they  find  them  chaste, 

And  give  them  ghostly  strength  and  might 
rfo  big  and  bold  that  they  then  haste 

To  pray  to  God  both  day  and  night." 

A  dove  with  six  wings  is  a  type  of  the  Church 
of  Clirist.  Sometimes  the  pyx  is  in  the  form  of 
the  dove,  suspended  above  the  altar,  the  covers 
of  fonts  often  bear  the  same  image,  and  it  is  com- 
mon as  a  symbolic  decoration  of  baptisteries. 
Twelve   doves   represented   the   Twelve   Apostles, 


Fig  10.  An  Italian  representation  of  the  Trinity,  the  Fa- 
ther and  the  Son  in  human  form,  and  the  Holy  Spirit  sym- 
bolized by  a  dove  born  from  the  breath  of  the  Father  and 
descending  upon  the  Son.     (Fourteenth  century.) 

and  the  bird  is  the  emblem  of  any  believer  what- 
ever. 

The  dove  belongs  to  various  legends  more  or 
less  remote  from  the  present  line  of  thought. 
Thus,  the  emblem  of  Saint  Remigius  is  a  dove 
with  an  oil-cruse  in  its  beak,  "recalling  that  at 
the  anointing  of  King  Clovis  a  cruse  of  oil  was 
brought  from  heaven  by  a  dove  at  the  prayer  of 
this  saint."  In  other  cases  it  represents  a  visual 
benediction  descending  upon  a  cross  or  upon  the 
sacred  monogram.  Thus  the  significance  of  the 
bird  came  to  be  so  broad  as  to  mean  simply 
Christian. 

DOVE.  The  dove  is  by  the  common  law  one 
of  the  wild  animals  {ferw  naturce),  and.  as  such, 
not  the  subject  of  larceny,  unless  at  the  time  of 
the  taking  in  the  custody  of  the  person  asserting 
ownership.  An  escaped  pigeon  is,  Ijke  other  wild 
things,  common  property ;  but  if  it  be  domesticat- 
ed, or  if  found  in  a  dovecot,  it  partakes  of  the 
status  of  domestic  animals  and  is  protected  like 
other  personal  property.  The  right  of  erecting 
or  keeping  dovecots  was  in  England,  as  well  as 
in  Scotland,  in  Normandy,  and  elsewhere,  an  ex- 
clusive privilege  of  the*  feudal  lords,  and  was 
rigorously  protected  by  law,  but  such  exceptional 
privileges  have  long  been  abolished.     See  Fer.e 

NATtTR.E. 

DOVE,  do've,  Alfred  (1844—).  A  German 
historian.    He  was  bom  in  Berlin,  a  son  of  Hein- 


rich  \Yilhelm  Dove  (q.v. ) .  After  studying  medicine 
and  the  physical  sciences  at  Heidelberg  and  Ber- 
lin (1861-66),  he  became  a  journalist,  and  was 
successively  the  editor  of  the  Grenzboten  (1870) 
and  of  the  publication  IniNeuoi  Reich.  During 
the  period-  1874-91  he  was  professor  of  liis- 
tor^,'  at  Breslau  (1874-84)  and  Bonn  (1884-91). 
Returning  to  his  journalistic  activity  in  the  lat- 
ter year,  he  became  for  a  time  editor  of  the  AUge- 
meine  Zcitinig  in  Munich.  He  published  the 
posthumous  manuscripts  of  Von  Ranke,  complet- 
ing both  the  Weltgeschichte  and  the  editing  of 
the  Samtliche  Werke  of  that  celebrated  author  in 
1890,  after  an  arduous  labor  of  four  years. 
Among  his  own  publications  may  be  mentioned: 
Kaiser  Wilhelms  geschichtliche  ^Gestalt  (1888); 
Nationalpri7izip  in  der  Weltgeschichte  (1890). 

DOVE,  Hkinrich  Wilhelm  (1803-79).  A 
German  physicist  and  meteorologist,  born  at 
Liegnitz.  in  Silesia.  He  studied  at  Breslau  and 
Berlin.  He  was  successively  privat-docent  and 
assistant  professor  of  natural  philosophy  in 
Konigsberg.  He  was  transferred  to  the  Univer- 
sity of  Berlin  in  1829,  and  in  1837  was  elected  to 
a  seat  in  the  Academy  of  Sciences.  His  writings, 
w^hich  are  very  numerous,  are  to  be  found  for  the 
most  part  in  the  memoirs  of  that  academy,  and  in 
Poggendorff's  An»aJen.  His  works  include  re- 
searches dealing  with  meteorology,  climatology, 
induced  electricity,  and  circularly  polarized  light. 
Among  his  works  may  be  mentioned :  Ueber  Mass 
und  ^lessen  (1835),  a  treatise  on  the  art  of 
measuring,  and  the  origin  and  comparison  of  the 
metrical  standards  of  different  nations ;  lleteo- 
rologische  Untersuchungen  (1837);  Ueber  die 
nicht  periodischen  Aenderungen  der  Temperaiur- 
verfheiJung  auf  der  Oberfidche  der  Erde  ( 1840- 
47)  :  Untersuchungen  im  Gebiete  der  Inductions- 
electricifUt  (1843).  In  his  capacity  of  director 
of  the  Royal  Observatory,  he  published  annu- 
ally an  account  of  his  labors  and  observations. 
The  treatise  on  the  Distribution  of  Heat  on  the 
Su7-face  of  the  Globe,  which  was  published  in 
1853  by  the  British  Association,  is  also  a  work 
of  importance.  In  this  work  he  enters  fully  into 
the  causes  of  periodic  variations  of  temperature 
at  different  parts  of  the  globe,  and  lays  down 
in  admirable  charts  the  monthly  and  annual 
isothermal  and  isabnormal  lines,  thus  tracing 
the  variations  in  form  and  position  of  the  differ- 
ent isotherraals  throughout  the  year.  Das  Gesetz 
der  Stilrme  (4th  ed.,  1874)  has  also  been  trans- 
lated {The  Law  of  Storms).  Other  works  are: 
Ueber  Electricitiit  (1848);  Optische  Studien 
(1859):  Eiszeit,  Fohn  lind  Sirocco  (1867); 
KJimatologie  von  Xorddeutschland  (1871). 

DOVE,  diVvp,  Richard  Wilhelm  (1833—).  A 
German  jurist,  son  of  the  preceding.  He  was 
born  in  Berlin,  studied  both  ecclesiastical  and 
civil  law  at  Berlin  and  Heidelberg,  and  was  ap- 
pointed professor  successively  in  the  universities 
of  Tubingen,  Kiel,  and  Gottingen.  In  1873  he 
was  nominated  a  member  of  the  Prussian  Court 
of  Ecclesiastical  Affairs.  Most  of  his  Avritings 
have  been  published  in  the  Zeitschrift  fiir 
Kirchenrecht,  a  leading  European  organ  of  eccle- 
siastical law.  which  he  established  and  began  to 
edit  in  1860. 

DOVEKIE  (probably  from  dove  +  diminutive 
-hie).  The  little  auk  (Alle  alle) ,  sea-dove,  or 
rotge.  an  -Arctic  sea-bird  (see  Auk)  which  regu- 
larly appears  in  winter  on  the  coasts  of  >Jorway, 
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northern  Scotland,  and  America  as  far  south  as 
Maine,  where  it  is  called  'pine-knot.'  Occasion- 
ally it  is  driven  farther  south  or  inland.  It  is 
about  eight  inches  long,  black  and  white  in 
color,  has  a  bill  like  a  partridge,  and  flies  and 
dives  with  extreme  swiftness  and  dexterity.  It 
feeds  upon  small  fish,  Crustacea,  worms,  etc., 
and  frequently  great  niunbers  are  found  dead  on 
our  coasts,  starved  or  crushed  by  the  icy  gales. 
In  summer  it  becomes  sooty  brown  and  resorts 
in  countless  hordes  to  the  most  northerly  isl- 
ands and  headlands  to  breed— especially  to 
Spitzbergen,  whei'e  each  pair  hide  their  single 
white  egg  deep  in  the  recesses  of  the  loose  rocks 
of  the  coast  mountains,  or  failing  that  cover,  on 
some  ledge.  The  same  name  is  given  by  sailors 
to  the  black  gaxillemot    (Cephus  grylle) . 

DOVE -PLANT.     See  Holy- Spirit  Plant. 

DO'VER.  A  Parliamentary  and  municipal 
borough  of  Kent,  England,  on  the  Strait  of 
Dover,  at  the  mouth  of  the  Dour,  66  miles  east- 
southeast  of  London  (!Map:  England,  H  5).  It 
is  the  headquarters  of  the  southeastern  district 
of  the  British  Army,  and  is  not  only  a  charm- 
ingly situated  watering-place,  but,  being  the 
nearest  point  of  the  English  coast  to  France, 
21  miles  distant,  is  a  seaport  of  importance. 
Among  the  noteworthy  buildings  in  Dover,  aside 
from  its  fortifications,  are  the  two  ancient 
churches  of  Saint  Mary  and  Old  Saint  James; 
the  Maison  Dieu,  founded  in  the  thirteenth  cen- 
tury as  a  pilgrims'  hospital,  but  now  used  for 
municipal  purposes  as  a  part  of  the  new  tow^n 
hall ;  and  the  remains  of  Saint  Martin's  Priory, 
incorporated  as  a  part  of  Dover  College.  The 
fortifications  are  very  extensive.  On  the  chalk 
cliff's  to  the  east  of  the  town  rises  Dover  Castle, 
founded  by  the  Romans  and  fortified  and  enlarged 
by  the  Saxons  and  Normans.  It  contains  the  re- 
mains of  a  Roman  pharos,  and  an  old  fortress 
church,  a  unique  specimen  of  Roman-British 
architecture.  To  the  north  of  the  castle  is  Fort 
Burgojnie,  a  drop  redoubt,  the  north  centre  bas- 
tion and  citadel.  On  these  heights  are  large 
barracks,  the'  ruins  of  another  pharos,  and  a 
circular  church  of  the  Knights  Templar. 

In  1891  it  was  decided  to  form  an  enormous 
harbor  by  building  out  the  Admiralty  Pier  to 
form  the  western  boundary,  and  erecting  a  new 
pier  east  of  the  castle  as  the  eastern  boundary. 
The  harbor  facilities  include  two  large  docks.  The 
corporation  owns  its  water-supply  and  o^vns  and 
operates  electric  street  railways.  It  maintains 
public  baths,  markets,  and  a  technical  school. 
Dover  returns  one  member  to  Parliament.  The 
United  States  is  represented  by  a  consular  agent. 
No  special  trade  is  attached  to  the  town,  which 
transacts  a  miscellaneous  maritime  business  with 
the  French  and  Belgian  ports  in  the  import  of 
woolen  and  silk  goods,  lace,  feathers,  skins,  arti- 
ficial flowers,  leather  goods,  wine,  metal  ores, 
and  timber  and  in  the  export  of  wearing  apparel, 
cotton  yarn  and  manufactures,  machinery  and 
mill  work,  silverplate  and  plated  ware,  books, 
etc.  The  total  value  of  exports  and  imports  in 
1900  exceeded  £11,111,800  ($55,559,000).  Dover 
offers  excellent  harbor  accommodation  for  every 
variety  of  shipping.  Population,  in  1901,  41,800. 
In  Roman  days  Dover  was  known  as  Dubris ;  the 
Normans  called  it  Dovore;  the  French,  Douvres. 
Fortified  and  walled  by  William  the  Conqueror, 
during  whose  reign  it  was  nearly  burned  down, 
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noted  as  the  place  of  King  John's  submission  to 
the  Pope,  besieged  by  the  French,  held  during  the 
Civil  War  by  the  Parliamentarians,  threatened 
by  the  first  Napoleon,  and  long  celebrated  as  the 
headquarters  of  the  lord  wardens  of  the  Cinque 
Ports,  Dover  holds  a  distinguished  place  in  Eng- 
lish history.  Consult  Statham,  History  of  Dover, 
with  a  bibliography  (London,  1899). 

DOVER.  The  capital  of  the  State  of  Dela- 
ware', and  the  county-seat  of  Kent  County,  48 
miles  south  of  Wilmington ;  situated  on  Jone.s 
Creek,  and  on  the  Philadelphia,  Wilmington  and 
Baltimore  Railroad  (Map:  Delaware,  P  4).  It  is 
regularly  built  on  elevated  ground.  The  W^il- 
mington  Conference  Academy  (Methodist  Episco- 
pal) and  an  agricultural  and  manual  training 
school  fot  colored  students  are  located  here.  The 
public  buildings  include  the  State  House,  which 
contains  a  State  library  of  30,000  volumes,  the 
county  court-house,  and  the  Government  post- 
office.  There  are  monuments  to  persons  distin- 
guished in  Revolutionary  histoiy.  The'  city, 
situated  in  a  noted  fruit-growing  region,  has 
several  fruit-canning  and  evaporating  works. 
There  are  also  planing  and  saw  mills,  foundry 
and  machine  shops,  basket  and  crate  factories, 
and  other  industrial  establishments.  Dover  was 
laid  out  in  1717,  became  the  capital  of  Delaware 
in  1777,  and  was  incorporated  as  a  town  in  1829. 
Population,  in  1890,  3061;  in  1900,  3329. 

DOVER.  A  town  in  TNIorris  County,  N.  J.,  42 
miles  west  by  north  of  New  York  City;  on  the 
Rockaway  River,  the  Morris  Canal,  and  the 
Lackawanna  and  the  New  Jersey  Central  rail- 
roads ( ]\Iap :  New  Jersey,  C  2 ) .  It  has  large 
iron  interests,  railroad  car-shops,  iron-works, 
machine-shops,  stove,  furnace,  and  range  works,- 
rolling-mills,  drill-works,  knitting  and  silk  mills, 
and  an  overall  factory.  A  national  powder  depot 
has  been  established  five  miles  from  Dover.  The 
town  government,  under  a  charter  amended  in 
1875,  is  vested  in  a  mayor,  biennially  elected, 
a  recorder,  aldermen,  and  councilmen,  who  con- 
stitute a  unicameral  municipal  council.  Dover 
was  first  settled  about  the  middle  of  the  eigh- 
teenth century,  though  in  1792  it  had  only  four 
dwellings  and  a  forge.  It  was  incorporated  as  a 
village  in  1820,  and  in  1869  as  a  town.  Popula- 
tion, in  1900,  5938. 

DOVER.  A  city  and  county-seat  of  Strafford 
County,  N.  H.,  10  miles  northwest  of  Ports- 
mouth ;  on  the  Cocheco  River,  and  on  branches 
of  the  Boston  and  INIaine  Railroad  (Map:  New 
Hampshire,  L  9).  It  is  situated  at  the  head  of 
minor  navigation  on  the  Cocheco.  The  river  heref 
has  a  fall  of  over  30  feet,  furnishing  excellent 
water-power.  Dover  is  an  important  shipping 
port.  The  chief  industries  include  the  manufac- 
turing of  cotton  and  woolen  goods,  machinery, 
castings,  belting,  bricks,  lumber  in  various  prod- 
ucts, boots  and  shoes,  etc. — industries  which,  in 
1900,  employed  3122  persons,  represented  a  capi- 
tal investment  of  $5,218,899,  and  produced  an 
output  valued  at  $6,057,719.  Dover  has  a  public 
library,  and  a  fine  town  hall  and  opera  house. 
Under  the  revised  charter  of  1881,  the  city  is 
governed  by  a  mayor,  elected  annually,  and  a 
bicameral  council,  which  controls  the  appoint- 
ments to  the  subordinate  mimicipal  offices,  the? 
street  commissioner  alone  being  elected  by  the 
people.  The  municipality  owns  and  operates  an 
efficient  system  of  water-works.    First  settled  in 
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1623,  and  therefore  the  oldest  city  in  the  State. 
Dover  was  organized  as  a  town  in  1633.  received 
its  present  name  in  1639,  and  was  chartered  as 
a  city  in  1855.  It  was  a  frontier  town  through- 
out the  seventeenth  century,  and  frequently  suf- 
fered from  Indian  attacks,  the  most  disastrous 
of  which  occurred  on  June  28,  1689.  when  23  of 
the  inhabitants  were  killed,  29  carried  into  cap- 
tivitv,  and  a  number  of  houses  destroved.  Popu- 
lation, in  1890,  12,790:  in  1900,  13,207. 

DOVER.  A  town  and  the  county-seat  of  Stew- 
art County,  Tenn.,  75  miles  west-northwest  of 
Nashville,  on  the  Cumberland  Eiver  (Map:  Ten- 
nessee, D  4).  It  is  a  mile  from  Fort  Donelson 
(q.v.).  There  is  here  a  national  cemeterv  of  672 
graves.     Population,  in  1900,  400. 

DOVER,  Strait  of.  A  strait  separating  Eng- 
land from  France,  and  connecting  the  English 
Channel  with  the  North  Sea  (^lap:  England, 
H  6).  On  the  English  coast  its  limits  are  defined 
by  the  promontories  of  Dungeness  and  South 
Foreland,  and  on  the  French  coast  it  extends  from 
Cape  Gris-Nez  to  Calais.  It  is  20  to  27  miles 
wide  and  1  to  20  fathoms  deep.  The  Eidge 
Shoals  near  the  middle  of  the  strait  are  over  8 
miles  long,  and  have  a  depth  of  10  to  24  feet. 
Both  the  English  and  French  shores  are  formed 
by  chalk  cliffs.  The  strait  has  been  carefully 
surveyed  by  engineers  with  a  view  to  bridging  or 
tunneling  it.  There  is  great  opposition  in  Eng- 
land, on  military  grounds,  against  the  construc- 
tion of  a  tunnel.  (.See  Tixxel. )  It  is,  perhaps, 
the  most  frequented  maritime  route  in  the  world. 
Captain  Webb,  of  the  British  mercantile  na\^, 
in  August,  1875,  swam  the  strait  in  21%  hours. 

DOVER'S  POWDER  (named  from  Thomas 
Dover,  an  English  physician  of  the  eighteenth 
century,  who  first  prepared  the  powder).  An 
old  preparation  of  powder  of  ipecacuanha  1  dram, 
opium  in  powder  1  dram,  and  sulphate  of  potash 
1  ounce,  the  whole  being  thoroughly  mixed.  Sugar 
of  milk  is  now  substituted  for  the  sulphate  of 
potash,  and  occasionally  saltpetre  is  added.  The 
powder  is  largely  iised  in  domestic  practice  to 
abort  a  'cold'  (because  of  its  causing  a  sweat), 
as  well  as  at  the  beginning  of  any  attack  of 
fever:  but  it  should  be  used  cautiously,  on  ac- 
count of  the  opium  it  contains. 

DOVE-TICK.  A  blind  tick  {Argas  reflexiis) . 
well  kno\\n  in  Europe  as  a  parasite  of  doves  and 
some  other  birds.  A  closely  related  species  is  the 
Asiatic  Argas  Persicu^s,  which  dwells  in  houses 
"and  by  its  punctures  produces  convulsions  in 
man,  and  it  is  said  that  even  death  has  resulted 
from  its  sting."  A  third  species,  the  pique 
{Argas  nigra) ,  is  almost  equallv  distressing.  See 
Tick. 

D'OVIDIO,  do-ved'yo.  Francesco  (1849—). 
An  Italian  philologist  and  literary  critic.  He 
was  born  at  Campobasso.  and  was  educated  at 
Pisa  and  Naples.  In  1876  he  became  professor 
of  Romance  philology  at  the  University  of  Naples. 
His  thorough  scholarship  and  keen  criticism  are 
shown  in  a  large  number  of  works,  of  which  the 
following  are  the  most  noteworthy:  DelV  origine 
delV  unicn  forma  flessionale  del  nome  italiano 
(1872):  II  voealisyyio  tonico  italiano  (1878); 
Storia  della  letteratura  latina  (1879)  ;  11  Tasso 
e   hi    liicrezia  Bendidio-}[achiai'eUi    (1882). 

DOW,  Geeard.    See  Dor,  Gerard. 


DOW,  Lorenzo  (1777-1834).  An  American 
preacher,  noted  for  his  eccentricities  and  zeaL 
He  was  born  at  Coventry,  Conn.,  October  6,  1777. 
His  education  was  limited.  In  vouth  he  joined 
the  Methodists  (1799),  but  left  them  under  a 
conviction  that  he  was  called  to  be  a  missionary 
to  the  Roman  Catholics  of  Ireland.  His  preach- 
ing in  that  country  attracted  crowds  of  people, 
and  brought  him  some  persecution.  He  also 
visited  England,  introducing  there  the  Methodist 
system  of  camp-meetings.  He  returned  to  the 
United  States,  and  repeated  his  visits  to  Ire- 
land and  England  in  1805.  He  afterwards 
preached  for  many  years  in  the  United  States, 
traveling  all  over  the  country,  and  sometimes 
making  appointments  a  year  in  advance,  which 
he  filled  at  the  exact  day  and  hour.  His  natu- 
ral eloquence  and  his  eccentricities  of  dress  and 
speech  attracted  large  audiences  everv^vhere. 
He  preached  much  against  the  Jesuits,  whom  he 
regarded  as  conspirators  against  civil  and  reli- 
gious liberty.  His  Polemical  Works  appeared 
in  1814.  Among  his  other  writings  are  The 
Stranger  in  Charleston :  or,  the  Trial  and  Con- 
fession of  Lorenzo  Dow  (1822)  :  A  Short  Account 
of  a  Long  Travel  (1823)  :  and  the  History  of  a 
Cosmopolite  (1851) — the  cosmopolite  being  him- 
self. He  died  at  Georgetown.  D.  C,  February  2, 
1834.  Consult  his  Life  and  Writings  (New  York, 
1854). 

DOW,  Neal  (1804-97).  An  American  tem- 
perance reformer.  He  was  bom  in  Portland, 
Maine,  of  Quaker  parentage,  and  was  educated 
at  the  Friends'  Academy  in  New  Bedford.  ]Mass. 
He  was  twice  Mayor  of  Portland,  and  in  1858- 
59  was  a  member  of  the  State  Legislature.  In 
1861  he  was  appointed  colonel  of  the  Thirteenth 
;Maine  Volunteers,  which  he  commanded  in  Gen- 
eral Butler's  expedition  to  New  Orleans.  Pro- 
moted to  the  rank  of  brigadier-general  in  1862. 
he  commanded  the  fortifications  at  the  mouth 
of  the  Mississippi,  and  later  the  Department 
of  Florida.  He  was  wounded  and  taken  prisoner 
by  the  Confederates  at  Port  Hudson  in  May, 
1863,  and  was  confined  for  eight  months  there- 
after in  Libby  Prison.  It  was  as  a  temperance 
reformer  and  orator,  however,  that  he  was  best 
kno^vn.  He  was  the  author  of  the  famous  pro- 
hibition law  enacted  by  the  Maine  Legislature 
in  1851,  and  traveled  widely  in  the  United 
States,  Canada,  and  Great  Britain,  speaking  on 
temperance  questions  and  helping  in  the  organ- 
ization of  societies  for  the  furtherance  of  the 
reform.  In  1880  he  was  the  Prohibition  candi- 
date for  President  of  the  United   States. 

DOWAGER  (OF.  douagiere,  from  douage, 
dower,  from  doner,  doer,  Fr.  doner.  It.,  Lat. 
dotare,  to  endow,  from  Lat.  dos,  dower).  A  wid- 
ow with  a  dower  (q.v.).  A  title  commonly 
applied  only  to  the  widows  of  persons  of  high 
rank.  The  Queen  dowager  in  Great  Britain,  as 
the  widow  of  the  King,  enjoys  most  of  the  privi- 
leges Avhich  belonged  to  her  as  Queen  consort ; 
but  it  is  not  high  treason  to  conspire  her  death, 
because  the  succession  to  the  crown  is  not  there- 
by endangered. 

DOW'DEN,  Edward  (1843—).  An  English 
scholar  and  critic.  He  was  born  in  Cork,  Ire- 
land, May  3,  1843,  and  educated  at  Trinity  Col- 
lege, Diiblin,  where  he  became,  in  1867.  profes- 
sor of  oratory.  From  this  chair  he  was  soon 
transferred   to   that   of   English   literature.      He 
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won  his  place  as  a  Shakespearean  scholar  by 
t<hakspe-re.  His  Mind  and  Art  (1875),  which  was 
followed  by  a  Shakspei'e  Primer  (1877)  ;  an  edi- 
tion of  the  bonnets  (1881);  Introduction  to 
Shakspere  (1893);  a  critical  edition  of  Hamlet 
( 1899)  ;  and  of  Komeo  and  Juliet  { 1900) .  These 
works  show  a  keen  critical  faculty  and  a  genuine 
admiration  of  the  great  dramatist,  though  per- 
haps the  classification  of  the  plays  according  to 
the  supposed  psychological  periods  of  Shake- 
speare's life  may  appear  fanciful.  Among  Dow- 
den's  other  critical  and  biographical  works,  all 
excellent,  are:  Studies  in  Literature  (1878); 
Southey  (1880);  Shellerj  (1886);  Transcripts 
and  Studies  (1888);  Wordsieorth  (1892-93); 
Xew  Studies  in  Literature  (1895)  ;  The  French 
Revolution  and  English  Literature  (1897);  A 
History  of  French  Literature  (1897).  He  pub- 
lished a  volume  of  poems  in  1876. 

DO  WELL,  Stephen  (1833-98).  An  English 
legal  and  historical  writer.  He  was  born  on 
the  Isle  of  Wight,  graduated  at  Oxford  in  1855, 
studied  law  at  Lincoln's  Inn,  and  in  1863  was 
appointed  by  Lord  Palmerston  assistant  solici- 
tor to  the  lioard  of  Inland  Revenue,  an  office 
which  he  held  until  1896.  In  addition  to  nu- 
merous legal  and  historical  tracts  he  was  the 
author  of  several  works  on  taxation,  on  which 
subject  he  was  admittedly  for  many  years  one 
of  the  highest  authorities  in  England.  Among 
these  works  are:  Tlie  Income  Tax  Laws  (1874; 
3d  ed.  1890)  ;  A  Sketch  of  the  History  of  Taxes 
in  England  (1876)  ;  and  A  History  of  Taxation 
and  Taxes  in  England,  from  the  Earliest  Times 
to  the  Present  Day  (4  vols.,  1884),  the  standard 
work  on  this  subject. 

DOWER  (OF.  doaire,  Fr.  douaire,  Prov.  do- 
taire,  from  ^IL.  dotarium,  dower,  from  Lat.  dos, 
dower).  The  common-law  right  of  the  wife  to  a 
one-third  interest  in  the  real  estate  of  her  hus- 
band. It  is  limited  to  freehold  estates  of  in- 
heritance, and  the  character  of  the  holding  must 
be  such  that  the  issue  of  the  marriage,  if  any, 
might  by  possibility  have  inherited  it.  It  ex- 
tends, therefore,  to  all  estates  in  fee  simple  of 
which  the  husband  was  seised  at  any  time  dur- 
ing coverture,  and  to  all  such  fees  tail  as  are 
limited  to  the  issue  of  the  husband  by  the  wife 
in  question.  This  interest  in  her  husband's 
real  estate  attaches  at  the  moment  of  marriage 
or  of  the  subsequent  acquisition  by  the  husband 
of  the  property,  and  continues  thereafter  during 
the  life  of  the  wife,  passing  through  three  stages 
or  forms.  During  the  coverture  and  ownership 
of  the  property  by  the  husband,  she  has  an 
inchoate  right  of  dower.  This  is  a  mere  right  or 
possibility  of  obtaining  the  property  by  surviving 
her  husband.  It  is  a  right,  liowever,  which  the 
courts  will  protect,  as  between  her  and  her  hus- 
band. He  cannot  deprive  her  of  it  either  by  a 
conveyance  to  a  third  person  or  by  last  will  and 
testament.  After  the  death  of  the  husband,  and 
before  she  has  been  put  into  possession  of  the 
specific  one-third  of  his  realty  which  should  be 
set  apart  for  her,  she  has  a  right  of  action  for 
the  purpose  of  obtaining  her  dower.  It  is  the 
duty  of  the  husband's  heirs,  or  purchasers,  or 
other  persons  who  may  be  in  possession  of  the 
property,  to  set  out  or  assign  her  one-third  to 
her,  and  an  action  lies  to  compel  the  performance 
of  that  duty.  After  such  assignment  has  been 
made,  and  she  has  been  given  possession  of  the 


land,  she  acquires  an  interest  or  estate  therein 
during  her  own  life.  In  connection  with  her 
dower  right  she  is  also  entitled  to  a  residence 
in  the  chief  house  or  home  of  her  husband  for 
forty  days  after  his  death,  provided  she  remain 
unmarried  and  chaste  during  that  time,  and  in 
the  meantime  to  have  her  reasonable  sustenance 
out  of  his  estate.  This  right  is  known  as  the 
widow's  quarantine.  Dower  attaches  to  real 
property  only,  and  not  to  personal  chattels.  It 
is  strongly  favored  by  the  common  law.  No  act 
that  the  husband  alone  can  do  will  bar  it.  If 
he  sell  real  estate  to  which  his  wife's  dower  right 
is  attached  without  having  her  unite  in  the 
transfer,  the  purchaser  takes  subject  to  such 
right.  It  is  not  necessary  that  the  husband 
shall  be  actually  in  possession  of  the  property 
in  order  to  give  the  wife  dower  therein.  The 
fact  that  he  is  seised,  during  the  coverture,  in 
fact  or  in  law,  of  a  beneficial  estate  of  inherit- 
ance, legal  or  equitable,  will  be  sufficient  to  sup- 
port her  claim  to  dower.  The  wife's  common-law 
right  of  dower  in  her  husband's  real  estate  is 
of  great  antiquity  and  has  analogies  in  most 
other  systems  of  law.  In  our  system  it  has 
passed  through  many  stages.  It  is  recognized 
as  an  indefeasible  propertv  right  in  the  corona- 
tion oath  of  Henry  I.  (1100),  though  at  that 
time  and  for  many  years  afterwards  it  might 
be  varied  b}^  other  forms  of  dower,  which  are 
now  obsolete,  as  do  anient  at  the  church  door 
and  doicment  hy  the  father's  assent.  These  en- 
abled the  husband,  by  a  declaration  which 
formed  part  of  the  marriage  service,  to  confer 
on  his  wife  a  dower  right  to  the  whole,  or  the 
half,  or  any  other  proportion  of  his  lands  which 
should  be  acceptable  to  her.  and  which,  on  his 
death,  she  might  accept  in  lieu  of  the  one-third 
accorded  to  her  by  the  common  law.  If  at  that 
time  she  rejected  the  formal  endowment,  she  was 
entitled  to  fall  back  on  her  common-law  dower. 
The  declaration  of  the  bridegroom  in  our  mar- 
riage service,  "with  all  my  worldly  goods  I  thee 
endow,"  which  is  now  of  no  legal  effect  whatever, 
is   a  curious   survival   of   this   ancient   practice. 

At  a  much  later  period,  when  the  practice 
of  conveying  lands  in  trust,  or  to  the  use  of 
others,  had  become  common  in  England,  the 
common-law  right  of  dower  was  practically  in 
abeyance,  being  replaced  by  a  definite  provision 
called  a  jointure,  usually  made  in  lieu  thereof. 
This  was  rendered  necessary  by  the  fact  that, 
under  the  system  of  uses,  lands  were  commonly 
held  by  those  Avho  had  only  a  beneficial  interest 
therein  and  not  the  legal  title,  and  there  could 
be  no  dower  in  a  purely  beneficial,  or  equitable, 
estate.  Upon  the  abolition  of  uses  by  the 
Statute  of  L'ses  in  1535  (27  Hen.  VIIL,  c.  10) 
the  right  of  dower  revived,  and  it  was  expressly 
provided  that  the  wife  might  elect  between  her 
jointure  and  her  dower,  but  should  not  be  en- 
titled to  both.     See  JoiXTrRE;   Use. 

Both  in  England  and  in  many  of  the  United 
States,  modern  statutes  have  materially  modi- 
fied the  do\\er  rights  of  the  wife.  Where  dower 
is  preserA'cd  by  such  statutes,  the  husband  is 
usually  given  power,  by  his  omti  act  or  deed  alone, 
to  bar  it  as  to  property  which  he  desires  to  sell 
durinir  the  coverture.  In  Enarland  bv  the  Dower 
Act  of  1833  (3  and  4  Will.' IV.,  c."l05)  dower 
is  barred  by  any  expression  of  intention  by  the 
husband,  whether  direct  or  indirect,  contained 
in  anv  deed  or   will  executed  bv  him,  that  his 
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•nife  shall  not  have  dower  in  his  lands  or  any 
part  of  them.  In  some  of  the  United  States  in 
which  a  widow  is  given  the  right  of  inheritance, 
dower  has  been  abolished. 

In  most  of  the  older  States,  however,  the  com- 
mon-law dower  is  still  retained.  In  the  absence  of 
statutory  changes  there  are  several  ways  in 
which  dower  may  be  barred.  These  are:  (1)  By 
an  absolute  divorce.  In  the  absence  of  statu- 
tory qualifications  such  a  divorce  bars  dower 
whether  it  was  obtained  because  of  the  miscon- 
duct of  the  husband  or  for  that  of  the  wife. 
But  in  some  of  the  States  if  the  wife  obtain 
the  divorce  for  the  misconduct  of  the  husband, 
she  does  not  thereby  lose  her  dower  right.  (2) 
If  the  wife  join  in  the  deed  by  which  her  husband 
conveys  real  estate,  she  will  be  thereby  barred 
of  dower.  It  is  in  order  to  secure  this  result 
that  the  wife  commonly  joins  in  her  husband's 
conveyance.  (3)  If  the  wife  induce  any  one 
to  purchase  her  husband's  real  property  by  rep- 
resenting to  him  that  she  has  no  dower  rights 
in  such  property,  she  will  be  estopped  or  pre- 
cluded from  subsequently  claiming  dower  from 
that  property  against  such  purchaser  or  those 
who  claim  under  him.  (4)  If  the  title  of  the 
husband  be  defeated,  either  while  he  lives  or 
after  his  death,  by  one  who  claims  under  a  para- 
mount title,  this  will,  in  general,  also  defeat  the 
wife's  or  widow's  dower.  (5)  When,  by  the  ex- 
ercise of  the  right  of  eminent  domain,  the  State 
takes  real  estate  from  the  husband  and  makes 
compensation  to  him  for  it.  the  wife's  right  of 
dower  in  the  property  so  taken  is  barred.  But 
she  may  follow  the  proceeds  or  purchase  money, 
and  insist  that  her  dower  shall  attach  to  that. 
So  far  as  the  right  of  dower  is  still  recognized. 
it  extends  to  equitable  as  well  as  to  legal  estates 
of  inheritance.  Tliis  has  always  been  the  rule 
in  the  United  States  and  Avas  made  a  part  of  the 
English  law  of  dower  by  the  Dower  Act,  above 
referred  to.  See  Husband  and  Wife;  Married 
Woman  ;  and.  for  the  corresponding  right  of 
the  husband  in  the  inheritable  property  of  the 
wife,    see    Curtesy. 

BiBiJOGRAPnY.  Blackstone.  Commentaries  on 
the  Laics  of  England ;  Digby,  An  Introduction  to 
the  Hisforif  of  the  Laic  of  Real  Property  (5th 
ed.,  London,  1807)  ;  Jenks,  Modern  Land  Law 
(Oxford,  1899)  ;  Kent.  Commentaries  on  Ameri- 
can Law  (12th  ed.,  Boston,  1873)  ;  Washburn, 
A  Treatise  on  the  American  Law  of  Real  Prop- 
erty (6th  ed..  Boston.  1902)  :  Scribner.  The  Law 
of  Dower:  Pollock  and  Maitland.  History  of 
English  Law  (2d  ed.,  London  and  Boston,  1899). 

DOWITCHER  (corruption  of  Ger.  deutsch, 
German,  or  Dutch  diiitsch,  Dutch).  A  popular 
name  for  certain  shore-birds,  great  favorites 
with  gunners.  They  constitute  the  genus  ]\Iac- 
rorhamphvis.  are  closely  related  to  the  .snipes 
(q.v. ),  and  are  often  called  "gray  snipe'  or  'red- 
breasted'  or  'red-bellied  snipe.'  The  bill  is  dis- 
tinctly snipe-like,  but  the  tail  and  feet  are  like 
those  of  sandpipers.  Two  species  are  recog- 
nized ;  both  breed  in  high  latitudes  and  winter  in 
^Mexico  and  Soutli  America,  but  during  the  mi- 
grations one  species  (Macrorlwmphits  griseus) 
is  found  along  the  Atlantic  coast  of  the  L'nited 
States,  while  the  other  ( Macrorhamphiis  scolo- 
paceus)  migrates  through  the  Mississippi  Val- 
ley and  Western  States.  The  dowitchers  are 
about   ten   or   twelve   inches   in   length,   with   a 


bill  two  to  two  and  a  half  inches  long.  The 
upper  parts  are  chiefiy  black  or  blackish  (in 
winter,  broAAnish-gray ) ,  and  the  under  parts  dull 
pale  rufous,  more  or  less  marked  with  black. 
These  birds  migrate  in  compact  flocks  which  are 
easily  attracted  by  decoys,  to  whioh  the  hunter 
calls  them  by  imitating  their  notes.  See  Plate  of 
Beach-Birds. 

DOWLAS  ( probably  from  Doullens,  a  town  of 
I'rance).  A  kind  of  coarse,  strong  unbleached 
linen,  much  used  in  the  sixteenth  century,  and 
said  to  have  been  made  at  Doullens,  France. 
It  was  largely  manufactured  in  southern  Scot- 
land and  in  Yorkshire  in  the  eighteenth  century, 
and  used  by  working  people  for  shirts  and 
aprons.  Since  the  introduction  of  calico,  the 
demand  for  dowlas  has  very  much  diminished, 
the  article  being  little  used. 

DOW'IiEE,,  Bexxet  (1797-1879).  An  Ameri- 
can physician.  He  was  born  in  !Moundsville, 
Va. ;  graduated  at  the  medical  school  of  the 
University  of  ^laryland,  and  in  1836  settled  in 
Xew  Orleans,  where  he  founded  the  Academy  of 
Sciences,  and  for  some  years  edited  the  New 
Orleans  Medical  and  Surgical  Journal.  His 
many  experiments  upon  the  condition  of  the 
human  body  immediately  after  death  re- 
sulted in  valuable  discoveries  in  contractibility, 
calorification,  and  capillary  circulation.  He  is 
the  author  of  a  Tableau  of  the  Yellow  Fever  of 
1S53    (1854). 

DOW'LING,  John  (1807-78).  An  American 
Baptist  clergj'man.  He  was  born  at  Pavensey, 
Sussex,  England;  settled  in  the  United  States  in 
1832,  and  died  at  Middletown,  N.  Y.,  after  forty- 
five  years  of  ministerial  service  in  different  places. 
He  is  best  ki^own  bv  his  History  of  Romanism 
(1845,  revised  1871)^ 

DOWN.  A  maritime  county  in  the  southeast 
of  Ulster  Province,  Ireland  (Map:  Ireland,  F  2). 
Area,  957  square  miles.  It  has  a  low,  rocky 
coast-line  of  67  miles,  or  125  by  the  inlets, 
skirted  by  many  islets.  The  Mourne  ^Mountains 
cover  90  square  miles  in  the  south,  and  rise  2796 
feet  in  Slieve  Donard.  The  other  parts  of  Down 
are  mostly  undulating  and  hilly,  with  plains 
and  fine  meadows  along  the  rivers.  The  chief 
crops  are  oats,  potatoes,  turnips,  wheat,  flax, 
and  barley.  Many  hogs  are  raised.  The  chief 
manufacture  is  linen,  especially  the  finer  fabrics, 
such  as  muslin,  woven  in  the  houses  of  the  small 
farmers.  Flax  and  cotton  mills  are  common. 
Hosiery,  leather,  salt,  thread,  and  woolens  are 
also  made.  These,  witli  corn,  butter,  pork,  and 
hides,  are  the  chief  exports.  Down  is  among 
the  best  cultivated  of  the  Irish  counties.  Capi- 
tal. Downpatrick.  Population,  in  1841,  368,200; 
in  1891,  269.734;  in  1901,  289,330. 

DOWNCAST.  The  name  of  a  shaft  used  for 
ventilating  mines.  The  foul  air  is  made  to  as- 
cend through  a  flue,  or  in  old-fashioned  work- 
ings by  a  fire  burning  at  the  bottom  or  by 
a  fan  blower,  while  fresh  air  descends  through 
the  downcast.     See  Mining. 

DOWN'ING,  Andrew  Jackson  (1815-52).  An 
American  nurseiwman.  landscape  gardener,  and 
pomologist.  born  at  Xewburgh,  X.  Y''.  His  influ- 
ence upon  American  horticultural  development 
is  probably  unsurpassed.  To  him  must  be  ac- 
credited the  introduction  and  development  of 
the  free  or  English  school  of  landscape  garden- 
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ing  in  America.  He  planned  the  grounds  about 
the  National  Capitol,  the  White  House,  and  the 
Smithsonian  Institution  in  Washington,  D.  C. 
To  his  foresight,  and  to  his  spirit  as  communi- 
cated to  others,  we  owe  our  present  American 
system  of  broad  free  municipal  parks.  Dovvn- 
ing's  monumental  work,  Fruits  and  Fruit  Trees 
of  America  (1845),  greatly  extended  by  his 
brother  Charles  (q.v. ),  together  with  his  nu- 
merous essays,  form  the  bulk  of  his  contribu- 
tion to  the  literature  of  horticulture.  Another 
important  work  is  the  Treatise  on  the  Theory 
and  Practice  of  Landscape  Gardening  (1841). 
These  essays  were  first  published  in  the  Horti- 
culturist, of  which  he  was  editor  at  the  time  of 
his  death,  and  afterwards  in  book  form  under  the 
title  of  Rural  Essays  (1854),  for  which  book 
George  William  Curtis  wrote  a  memoir  of 
Downing.  He  was  drowned  while  attempting  to 
save  the  lives  of  others  on  the  burning  Hudson 
River  steamer  Henry  Clay. 

DOWNING,  Charles  (1802-85).  An  Ameri- 
can nurseryman,  the  elder  brother  of  A.  J.  Down- 
ing. He  was  born  at  Newburgh,  N.  Y.  He  was 
one  of  those  who  put  nursery  gardening  on  a 
scientific  basis.  In  fact,  his  nursery  became  so 
much  of  an  experiment  station  that  after  the 
death  of  his  brother  (see  Downing,  Andrew 
Jackson),  with  whom  he  had  collaborated,  he 
abandoned  commercial  horticulture  and  devoted 
himself  for  the  remainder  of  his  life  to  the 
amplification  and  revision  of  The  Fruits  and 
Fruit  Trees  of  America.  His  efforts  more  than 
doubled  the  original  scope  of  the  volume,  and 
made  him  imtil  his  death  a  recognized  authority 
throughout  tlie  world  on  all  questions  pertaining 
to  pomology,  horticulture,  and  tree-growth. 

DOWNING,  Sir  George  (1623-84).  An  Eng- 
lish soldier  and  politician.  He  was  born  in 
Dublin,  and  was  the  nephew  of  Governor  John 
Winthrop,  who  induced  him  to  complete  his  edu- 
cation at  Harvard  College  in  1642.  Some  years 
afterwards  he  went  to  England  and  served  in 
the  Parliamentary  army.  During  the  Protecto- 
rate, he  was  a  member  of  both  Parliaments,  was 
a  leader  of  the  movement  for  offering  the  cro^vn 
to  Cromwell,  and  afterwards  was  British  resi- 
dent at  The  Hague.  He  ingratiated  himself  with 
the  exiled  Stuarts,  however,  and  after  the 
Restoration  was  instrumental,  through  his 
treachery,  in  arresting  three  regicides.  He  was 
knighted  in  1003,  and  became  Secretary  of  the 
Treasury  and  one  of  the  Commissioners  of  Cus- 
toms. Downing  Street,  Whitehall,  derives  its 
name  from  him,  and  Downing  College,  Cam- 
bridge, from  his  grandson.  Sir  G«orge  Downing 
(1684-1749). 

DOWNING  COLLEGE.  A  college  of  Cam- 
bridge University,  founded  by  Sir  George  Down- 
ing, of  Gamlingay  Park,  Cambridge,  who  died 
in  1749.  leaving  his  estates  to  be  appropriated  to 
the  founding  of  a  college  in  Cambridge,  after 
various  trust  provisions  had  expired.  The  suc- 
cession on  which  the  ti'ust  depended  dying  out,  a 
charter  was  obtained  in  1800  for  a  college  de- 
voted especially  to  the  study  of  law  and  medicine, 
for  a  master,  two  professors,  and  sixteen  fellows. 
The  original  scheme  was  straitened  by  costly 
litigation,  and,  thovigh  the  buildings  were  begun 
in  1807,  only  two  sides  of  the  quadrangle  have  so 
far  been  completed.  The  statutes  were  framed 
in  1805  and  altered  in  1860.     The  college  had,  in 


1902,  a  master,   eight   fellowships,   restricted  to 
law  and  medicine,  and  ten  scholars. 

DOWNING  STREET.  A  street  in  the  'West 
End'  district  of  London,  leading  from  White- 
hall. The  Home  Office,  Foreign  Office,  Colonial 
Office,  and  East  India  Office  are  situated  in  it, 
and  the  name  is  therefore  used  as  a  convenient 
synonym  for  the  central  powers  of  the  British 
Government. 

DOWN'PAT'RICK,  or  Down.  A  municipal 
borough  and  cathedral  town  in  the  county  of 
Down,  Ireland,  of  which' it  is  the  capital  (Map: 
Ireland,  F  2 ) .  It  is  situated  near  the  mouth  of 
the  Quoyle,  at  the  end  of  Lough  Strangford,  21 
miles  south-southeast  of  Belfast,  with  which  town 
it  is  connected  by  railway.  The  cathedral  in  its 
present  form  was  restored  in  1790  on  the  site 
of  one  built  in  1412  and  burned  in  1538.  Vessels 
of  100  tons  reach  the'  quay  a  mile  from  Down- 
patrick.  It  has  manufactures  of  linen,  muslins, 
soap,  leather,  and  malt  liquors.  Population, 
about  3000.  Downpatrick  was  famous  before  the 
arrival  of  Saint  Patrick,  who  founded  religious 
establishments  here.  Consult  Ecclesiastical  As- 
sociations of  Doumpatrick   (Belfast,  1897). 

DOWNS  (AS.,  OHG.  dun,  Ger.  Dime,  Fr. 
dune,  from  Ir.  dim,  Welsh  din,  hill,  fort;  ulti- 
mately connected  with  AS.,  Icel.  tun,  Engl,  toimi, 
OHG.  ziln,  Ger.  Zaun,  hedge).  A  term  usually 
applied  to  hillocks  of  sand  thrown  up  by  the  sea 
or  the  wind  along  the  seacoast.  It  is  also  a  gen- 
eral name  for  any  undulating  tract  of  upland  too 
light  for  cultivation  and  covered  with  short 
grass.  It  is  especially  applied  to  two  broad 
ridges  of  undulating  hills  in  England  south  of 
the  Thames,  beginning  in  the  middle  of  Hamp- 
shire and  running  eastward,  the  one  (the  North 
Downs)  through  the  middle  of  Surrey  and  Kent 
to  Dover  (about  120  miles),  and  the  other  (the 
South  Downs)  through  the  southeast  of  Hamp- 
shire and  near  the  Sussex  coast  to  Beachy  Head 
(about  80  miles).  Between  the  two  ridges  lies 
the  valley  of  the  Weald,  from  which  the  chalk 
strata  are  supposed  to  have  been  removed  by 
denudation.  Towai'd  the  Weald  the  descent  from 
both  Downs  is  rapid,  while  the  opposite  slopes 
are  gradual.  The  highest  point  of  the  North 
Downs  is  Botley  Hill,  880  feet,  and  that  of  the 
South  DoA\nis,  Ditchelling  Beaton,  858  feet.  These 
uplands  are  covered  with  fine  pasture',  forming 
excellent  feeding  ground  for  the  famous  South- 
down sheep.  The  valleys  occurring  among  the 
hills  are  usually  fertile  and  admit  of  cultivation, 
so  that  an  excellent  field  is  furnished  for  mixed 
husbandry. 

DOWNS,  The.  An  important  English  road- 
stead or  shelter  for  shipping  off  the  southeast 
coast  of  Kent,  opposite  Ramsgate  and  Deal,  be- 
tween North  and  Sovith  Foreland  (]\Iap:  Eng- 
land. F  5 ) .  It  is  protected  externally  by  the 
Goodwin  Sands,  a  natural  breakwater  with  one 
to  four  fathoms  of  water,  and  often  partly  dry 
at  low  tide.  It  is  resorted  to  temporarily  by  out- 
ward and  homeward  bound  vessels  and  by  naval 
squadrons,  and  is  unsafe  only  in  south  winds.  It 
is  defended  by  Deal,  Dover,  and  Sandown  castles. 
The  Downs  were  the  scene  of  a  victory  of  the 
Dutch  over  the  Spaniards  in  1639,  and  oif  a  great 
naval  battle  between  the  Dutch  and  English  in 
1666. 

DOWNY  MILDEW.     See  Mildew. 
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DOWRY  (from  doicer,  AS.  doicere,  OF.  doaire, 
Fr.  douaire,  Prov.  dotairc,  from  ML.  dotarium, 
from  Lat.  dos,  dowry;  connected  with  Lat.  dare, 
Gk.  6i66vai,  didonai,  Skt.  da.  to  give).  The  prop- 
erty which  the  wife  brings  to  the  husband  as  her 
marriage  portion.  Though  recognized  at  the 
common  law  and  often  forming  in  England  an 
important  element  in  the  arrangement  known  as 
a  marriage  settlement,  it  is  scarcely  kno^\ii  in 
the  United  States,  except  in  Louisiana.  There, 
as  in  most  countries  which  have  adopted  the 
system  of  the  civil  law,_  it  constitutes  a  distinct 
as  well  as  an  important  form  of  property.  It 
is  given  to  the  husband,  who  has  exclusive  con- 
trol and  administration  of  it  during  marriage, 
to  be  employed  in  defraying  the  expenses  of  the 
family.  The  wife  cannot  deprive  the  husband 
of  its  control.  On  the  other  hand,  he  is  not 
allowed  to  alienate  real  estate  which  comes  to 
him  as  dowry.  In  the  United  States,  as  well  as 
in  England,  property  so  contributed  by  the  wife 
to  the  common  fund,  though  legally  vested  in  the 
husband,  may  be  protected  by  him  from  the 
claims  of  his  creditors.  Do\\ry  is  to  be  dis- 
tinguished from  dower,  or  the  common-law  right 
of  the  wife  in  the  real  estate  of  her  husband, 
with  which  it  is  sometimes  confounded.  See 
Dower. 

DOXOLOGY  (ML.  doxologia,  Gk.  So^oXoyla, 
from  56^a.  doxa.  glon,',  from  doKeiv,  dokein,  to 
seem  -|-  -Xo7to.  -lof/ia.  speech,  from  X^eiv.  legein, 
to  say) .  An  ascription  of  glory  or  praise  to  God. 
Brief  expressions  of  the  kind  are  frequent  in  the 
Bible,  as  Rom.  xvi.  27;  Eph.  iii.  21:  Jude  25; 
Rev.  V.  13;  xix.  1.  Certain  special  doxologies  are 
used  in  various  liturgies.  The  Lesser  Doxology, 
or  Gloria  Patri  ("Glory  be  to  the  Father,  and  to 
the  Son,  and  to  the  Holy  Ghost ;  as  it  was  in  the 
beginning,  is  now,  and  ever  shall  be,  world  with- 
out end,  amen")  seems  first  to  have  come  into 
use  in  the  fourth  centuiy,  as  a  profession  of 
faith,  in  opposition  to  an  Arian  formula.  It  is 
used  by  the  Roman  Catholic  Church  at  the  end 
of  every  psalm  and  canticle,  except  the  Te  Deum 
and  Benedicite,  and  in  all  the  responsories  of  the 
breviary.  It  is  omitted,  however,  as  a  song  of 
praise  imsuitable  to  times  of  mourning,  on  the 
last  three  days  of  Holy  Week  and  in  the  office 
of  the  dead.  The  Anglican  Church  uses  it  at  the 
end  of  psalms  and  canticles.  The  use  of  the 
Greater  Doxoi.ogy,  or  Gloria  in  Excelsis  (some- 
times called  the  angelic  hymn,  from  its  being  an 
expansion  of  the  song  of  the  angels  in  Luke  ii. 
14),  can  be  traced  back  at  least  to  the  third 
century,  according  to  some  even  to  the  first.  It 
is  used  in  the  beginning  of  the  Roman  mass,  ex- 
cept in  Advent  and  Lent,  and  at  all  times  at  the 
end  of  the  Anglican  communion  service.  The 
Trtsagiox  (thrice  holy)  is  the  seraphic  hymn 
(Isa.  vi.  3).  The  last  stanza  of  a  hymn  written 
by  Bishop  Thomas  Ken  (1637-1711),  beginning. 
"Praise  God  from  whom  all  blessings  flow,"  is 
commonly  called  'the  doxology'  in  Protestant 
churches. 

DOYEN,  dwa'yaN'.  Gabriel  Francois  (1726- 
1806).  A  French  historical  painter.  He  was 
bom  in  Paris,  where  he  studied  with  Carle  Van- 
loo.  After  obtaining  the  Grand  Prix  de  Rome 
(1746).  he  remained  for  several  years  in  Italy, 
studying  the  works  of  Carracci.  Cortona,  and 
other  celebrated  masters.  In  1767  he  produced 
his  celebrated  painting,  the  "Miracle  des  Ardens" 


(Saint  Roch,  Paris),  a  work  remarkable  for  the 
excellence  of  its  drawing  and  coloring,  whose 
powerfully  realistic  treatment  shows  the  influence 
of  the  Flemish  school.  Among  his  best  produc- 
tions may  also  be  mentioned:  "Death  of  Saint 
Louis"  (Saint  Eustache.  Paris)  ;  "Triumph  of 
Amphitrite"   (Louvre)  ;  "Adoration  of  the  Magi" 

(Darmstadt  Museum)  :  "Diomed  Fighting." 
Doyen  is  said  to  have  painted  to  the  age  of 
eighty. 

DOYLE,  Sir  Arthur  Cox.\x  (18.59—).  A 
British  novelist,  born  in  Edinburgh,  the  grand- 
son of  John  Doyle,  the  caricaturist.  He  studied 
medicine  at  the  L'niversity  of  Edinburgh,  and  was 
a  practicing  physician  from  1882  until  1890. 
He  early  tried  his  hand  at  fiction;  and,  after 
writing  a  number  of  deservedly  imsuccessful 
books,  he  produced  in  1887  A  Study  in  Scarlet, 
in  which  he  created  the  famous  detective,  Sher- 
lock Holmes.  Other  books  of  his  in  which  Holmes 
appears  are:  The  Sign  of  the  Four  (1889)  ;  The 
Adventures  of  Sherlock  Holmes  (1891);  The 
Memoi7-s  of  Sherlock  Holmes  (1893);  and  The 
Hound  of  the  Baskervillcs  (1902).  In  these 
stories  the  author  displays  gieat  ingenuity,  in- 
sight into  character,  humor,  and  a  power  of  im- 
buing his  narrative  with  an  atmosphere  of  fasci- 
nating mystery,  and,  at  times,  of  horror:  so  that 
the  best  of  the  stories  may  fairly  be  ranked  with 
the  similar  productions  of  Edgar  Allan  Poe.  Doyle 
also  won  much  success  bv  several  historical 
novels:  Micah  Clarke  (1888):  The  White  Com- 
pany (1890)  :  The  Refugees  (1891)  :  The  Great 
Shadoic  (1892)  ;  and  Rodney  Stone  (1896).  An 
exceedingly  clever  book  is  The  Exploits  of  Briga- 
dier Gerard  (1896),  of  which  the  hero  is  a  topi- 
cal vieux  moustache  of  Napoleon's  Grand  Army. 
Volumes  of  short  stories  which  have  been  popular 
are  Round  the  Red  Lamp  (1894);  The  Stark 
Munro  Letters  (1895);  and  The  Green  Flag 
(1900).  In  1898  appeared  a  volume  of  poems 
entitled  Songs  of  Action;  and  in  1899  a  play 
called  Halves.  During  the  Boer  War  Dr.  Doyle 
visited  South  Africa  and  acted  as  medical  regis- 
trar of  the  Langman  Field  Hospital.  Returning 
to  England,  he  published  a  military  history,  en- 
titled The  Great  Boer  War,  which  appeared  in 
1900,  and  of  which  an  enlarged  edition  was  is- 
sued in  1902.  Dr.  Doyle  also  wrote  a  spirited 
defense  of  the  British  policy  in  South  Africa, 
and  this  was  widely  circulated  and  translated 
into  several  languages.  As  a  recognition  of  his 
services  to  the  Government,  the  author  was 
knighted  in  1902. 

DOYLE,  Sir  Francis  Hastings  Charles 
(1810-88).  An  English  poet.  He  was  bom  at 
Xunappleton.  near  Tadcaster,  and  was  educated 
at  Eton  and  at  Christ  Church,  Oxford.  In  1867 
he  became  professor  of  poetry  at  Oxford,  and  held 
this  position  for  ten  years.  He  published  several 
books  of  verses,  his  poetic  work  being  chiefly 
remarkable  for  his  treatment  of  the  ballad. 
Among  his  best  productions  in  this  field  are: 
"The  Red  Thread  of  Honor:"  "The  Private  of  the 
Buffs :"  and  "The  Loss  of  the  Birkenhead." 

DOYLE,  John  (1797-1868).  An  English 
painter  and  caricaturist,  born  in  Dublin.  He 
studied  first  under  Gabrielli,  then  at  the  Royal 
Dublin  Society's  schools,  and  afterwards  under 
the  miniature  painter  Cumerford.  Some  of  his 
portraits  were  exhibited  at  the  Royal  Academy, 
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but  without  much  success.  He  then  turned  his 
attention  to  caricature,  and  also  worked  in 
lithography.  For  many  years  he  contributed 
drawings  to  the  Times  signed  'H.  B.,'  and  his 
identity  remained  unknown  nearly  all  his  life. 
His  satire  was  very  different  from  that  of  his 
coarse  and  violent,  if  vigorous,  predecessors.  He 
was  always  refined,  never  tending  toward  bur- 
lesque, and  established  what  may  be  called  a 
gentlemanly  style  of  caricature.  Thackeray, 
Macaulay,  Hayden,  and  Wordsworth  have  praised 
his  work,  and  his  sketches  throw  much  light  on 
the  political  history  of  England  between  the  years 
1830  and  1845,  for  everv  man  of  note  in  political 
England  became  known  through  his  pencil.  There 
are  more  than  six  hundred  examples  of  his  work 
in  the  British  ^Museimi.  One  of  his  most  impor- 
tant designs  is  the  drawing  for  "The  Reform  Bill 
Receiving  the  King's  Assent  by  Royal  Commis- 
sion" (1836),  engraved  by  Walker  and  Reynolds. 
He  also  published  The  Life  of  the  Race  Horse 
(1822,  six  plates). 

DOYLE,  JoHX  AxDREW  (1844—).  An  English 
historian  of  American  history,  the  son  of  Andrew 
Doyle,  editor  of  the  Morning  Chronicle.  He  was 
educated  at  Eton  and  at  Balliol  College,  Oxford, 
where  he  took  his  iM.A.  degree  in  18G8,  winning 
the  Arnold  Prize  Essay  on  the  subject  of  The 
American  Colonies,  which,  when  published  the 
following  year,  attracted  wide  attention  as  a  de- 
fense of  the  American  Revolution  by  an  English- 
man. His  later  works  were  .4  Hisfori/  of  the  Unit- 
ed States  (187.5),  and  The  Enfjiish  iri  America — 
vol.  i.,  "Virginia,  [Maryland,  and  the  Carolinas" 
(1882)  and  vol  ii.,  '"The  Puritan  Colonies" 
(1887). 

DOYLE,  Richard  (1824-83).  An  English 
water-color  painter  and  caricaturist.  He  was 
born  in  London  in  September,  1824,  the  son  of 
John  Doyle  (q.v. ),  from  whom  he  inherited  his 
talent.  Doyle  was  one  of  the  early  contributors 
to  Punch,  but  resigned  his  position  on  the  staff 
in  1850,  because  of  that  journal's  hostile  atti- 
tude toward  the  Catholics.  He  designed  what 
has  become,  with  slight  modifications,  the  per- 
manent cover  of  the  journal.  He  furnished  illus- 
trations for  Thackeray's  The  ?<eircomes,  Rus- 
kin's  Kinfj  of  the  Golden  River,  Leigh  Hunt's 
Pot  of  Honey.  The  best  known  of  his  himiorous 
stories,  told  in  pictures,  is  the  "Adventures  of 
Brown.  Jones,  and  Robinson."  His  work  is  dis- 
tinguished by  genial  humor  and  graceful  drawing. 
He  also  exhibited  many  water-colors  in  the 
Grosvenor  Gallerv,  among  which  were  the  "Pied 
Piper  of  Hamelin"  (1870)  :  "Battle  of  Elves  and 
Frogs"  (1880);  and  the  "Home  of  Charlotte 
Bronte"  (1883).  He  died  in  London,  in  Decem- 
ber. 1883. 

DOYLES'TOWN.  A  borough  and  the  county- 
seat  of  Bucks  County,  Pa.,  32  miles  north  of 
Philadelphia,  on  a  branch  of  the  Philadelphia 
and  Reading  Railroad  (Map:  Pennsylvania.  F  3) . 
Doylestown  is  a  beautiful  residence  to\^-n.  It 
has  a  public  library  and  fine  court-house  and 
school  buildings.  The  industries  comprise 
creameries,  saw  and  flour  mills,  agricultural  im- 
plement works,  brick  and  tile  works,  spoke  fac- 
torv,  foundrv,  etc.  Population,  in  1890.  2519; 
in  1000.  .3034. 

D'OY'LY,  Oeorre  (1778-1846).  A  Church  of 
England  divine.  He  graduated  B.A.  at  Cam- 
bridge   (1800).  became  rector  in  London    (1820), 


and  was  one  of  the  princijjal  promoters  of 
the  establishment  of  King's  College,  London. 
He  is  chiefly  remembered  as  joint  author  with 
Richard  Mant  of  D'Oyly  and  Mant's  Bible,  an 
annotated  edition  of  the  Bible  published  by  the 
Society  for  Promoting  Christian  Knowledge 
(1814  and  often  since).  Consult  his  Memoir  by 
his  sun    (London,  1847). 

DOZSA,  dCzho,  George  ( sixteenth  centur j' ) . 
The  leader  of  the  Peasant  War  in  Hungary 
(1514).  At  the  head  of  a  large  army  (estimated 
by  some  at  60,000  men)  originally  designed  for 
a  crusade  against  the  Turks,  Dozsa  led  a  re- 
bellion in  the  course  of  which  many  excesses  were 
committed.  While  his  army  lay  before  Temesvar, 
which  came  near  falling  into  his  hands,  Dozsa 
was  taken  prisoner.  His  forces  were  dispersed 
and  he  was  put  to  death  by  a  series  of  frightful 
tortures.  The  rebellion  has  furnished  the  theme  of 
the  well-known  novel  by  Eotvos,  entitled  Magya- 
rorszdg  1.51.'^  hen  (1847)  ;  German  translation  by 
Dux  under  the  title,  Der  Bauernkrieg  in  Ungarn 
(1850). 

DOZY,  du'ze',  Reinhart  (1820-83).  A  noted 
Orientalist,  descended  from  a  French  family  set- 
tled in  Holland,  and  born  at  Le.vden.  He  pursued 
a  course  of  study  at  the  L'niversity  of  Leyden,  and 
obtained  the  doctor's  degree  in  1844.  Until  1850 
he  was  at  work  preparing  a  catalogiie  of  the 
Oriental  manuscripts  in  the  library.  In  the  lat- 
ter year  he  was  made  assistant  professor,  and  in 
1857  full  professor  of  history.  His  first  impor- 
tant work  was  published  in  Amsterdam  (1845), 
under  the  title  Dictionnmre  dctaille  des  noms 
des  vetements  chez  les  Arabes.  In  1846  appeared 
the  Scriptormn  Arabum  loci  de  Abbadidis  and  the 
Commentaire  historique  stir  le  poeme  d'Ibn  Ab- 
donn  par  Ibn  Badroun.  Among  his  other  works 
are:  History  of  the  Almohades  (1847;  2d  ed. 
1881);  Histoire  de  VAfrique  et  de  I'Espagne 
(1848;  supplement,  1883)  ;  Recherches  siir  I'his- 
toire  et  la  littcrature  de  VEspagne  pendant  le 
moyen  age  (1849;  3d  ed.  1881);  Al  Makkari, 
Analectes  siir  Vhistoire  et  la  litterattire  des 
Arabes  d'Espagne  (1855-61)  ;  Histoire  des  Mtis- 
sulmans  d'Espagne  jusqu'a  la  conquete  de  I'An- 
dalotisie  par  les  Almorarides  (1861)  ;  Het  Isla^yi- 
isme  (1863);  De  Israelietcn  te  Mekka  (1864). 
His  most  important  contribution  to  Arabic  phi- 
lology was  his  Supplement  anx  Dictionnaires 
Arabes  (2  vols.,  1877-80),  which  is  invaluable 
to  all  students  of  Arabic,  and  is  based  on  an  ex- 
ceedingly extensive  study  of  Arabic  authors  of 
all  classes. 

DRA,  drit.  A  partially  dried-up  river  or 
wadi,  of  southern  ilorocco,  Africa,  the  longest 
watercourse  of  the  country  (Map:  Africa,  D  2). 
It  rises  in  numerous  head-streams  on  the  south- 
ern slopes  of  the  Central  Atlas  range,  and  after 
crossing  the  oasis  of  Ed  Dra  flows  southwest, 
emptying  into  the  Atlantic  just  south  of  Cape 
Xun.  It  is  only,  however,  by  the  aid  of  the 
melted  snow  of  the  Atlas  summits  that  its  waters 
are  sufliciently  increased  to  be  enabled  to  reach 
the  ocean ;  in  the  dry  season  its  course  ends  a 
long  distance  from  the  coast. 

DRAC^'NA  DRA'CO  (Lat.,  from  Gk.  Spa. 
Kniva.  drakaina.  she-dragon,  from  bpaKuv.  drakon, 
dragon),  or  Drago?^  Trfe.  A  tree  of  the  order 
Liliacere,  that  produces  the  resin  called  dragon's 
blood.     Its  thickness  is  greatly  out  of  proportion 
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to  its  height.  The  head  is  crowned  with  short 
branches  bearing  tufts  of  sword-shaped  leaves. 
Humboldt  savr  a  famous  specimen  in  Teneriife, 
which  at  the  time  of  his  visit  was  70  feet  tall  and 
45  feet  in  circumference,  and  was  estimated  to  be 
6000  years  old.  It  was  destroyed  by  a  storm  in 
1868.  The  Guanches  worshiped  it,  and  had  hol- 
lowed its  trunk  into  a  small  sanctuary.  Others 
of  large  size  are  reported  from  the  Canary  Islands 
and  India. 

DRACHENFEIiS,  drac'en-fels  (Ger.,  Drag- 
on's Rock).  A  mountain  of  Prussia,  in  the 
Siebengebirge  Range  (q.v. ),  situated  on  the  right 
bank  of  the  Rhine,  about  eight  miles  southeast  of 
Bonn,  with  an  elevation  of  1060  feet  (Map: 
Prussia,  B  3).  It  rises  abruptly  from  the  river, 
and  is  covered  with  brushwood  almost  to  the 
top,  whence  the  prospect  is  magnificent,  extending 
down  the  river  as  far  as  Cologne,  and  having  a 
charming  foreground  in  Bonn,  with  its  university, 
and  numerous  villages  and  time-worn  castles. 
About  half-way  up  the  mountain  is  the  cave, 
which,  according  to  the  legend,  was  occupied  by 
the  dragon  slain  by  Siegfried.  Of  the  mediaeval 
castle  of  Drachenfels,  erected  on  the  summit  of 
the  mountain,  only  a  solitary  tower  remains. 
The  mountain,  which  has  been  extensively  quar- 
ried, is  the  property  of  the  State,  and  can  be 
ascended  by  rail. 

DRACHMA,  drak'ma.  DRACHM,  dram,  or 
DRAM  (Lat..  from  Gk.dpaxfiV,  drachinc,  handful, 
from  Spdcrffeiv,  drassein,  to  grasp ) .  The  name  of  a 
Greek  measure  of  weight  and  of  a  Greek  coin.  The 
measure  of  weight  was  equal  to  six  small  bars 
(d/3oXo/)  or  a  handful :  100  drachmas  formed  a  mina 
and  6000  a  talent.  The  weight  varied  somewhat 
in  different  places  and  at  different  times,  but,  as 
used  in  trade,  seems  to  have  been  from  6  to  6.5 
grams.  The  silver  coin  called  drachma  was 
the  ordinary  unit  of  the  ancient  Greek  monetary 
system.  Here  also  there  were  local  differences; 
but  two  main  systems  are  clearly  marked — the 
^ginetan,  with  a  drachma  of  about  6.3  grams, 
or  frequently  somewhat  less ;  and  the  Euboic- 
Attic,  with  a  drachma  of  about  4.3  grams  of  pure 
silver,  or  about  18  cents  in  the  United  States 
standard  coinage.  Thus,  the  Attic  mina  was 
worth  about  $18,  and  the  Attic  talent  about 
$1080.  The  drachma  is  also  the  name  of  the 
monetary  unit  in  modern  Greece.  Since  1867, 
■when  Greece  joined  the  Latin  Union,  it  has  been 
of  the  same  weight  and  fineness  as  the  French 
franc.  In  the  British  system  of  weights  there 
were,  till  recently,  two  drachms  or  drams — the 
avoirdupois  dram,  equal  to  27^1  troy  gi'ains, 
and  the  apothecaries'  dram  (not  now  used), 
equal  to  60  troy  grains,  or  %  of  an  ounce  troy. 

DRACHMAN,  drak'man,  Ber^taed  (1861  —  ). 
An  American  rabbi  and  author,  born  in  New 
York  City.  He  graduated  at  Columbia  in  18S2, 
studied  at  Breslau,  and  became  a  rabbi  in  Bres- 
lau  in  1885.  In  1887  he  was  appointed  professor 
of  biblical  exegesis  and  Hebrew  philosophy  in  the 
Jewish  Theological  Seminary  of  New  York,  and 
in  1889  dean  of  the  seminary  and  rabbi  of  the 
Congregation  'Zichron  Ephraim.'  He  is  one  of 
the  few  American  rabbis  to  support  consistently 
the  traditional  Judaistic  faith.  His  publications 
include  Die  l^telhinq  vjid  Bcdeiitunfj  des  Jehuda 
Ha j jug  in  der  Geschichte  der  hehraischeu  Gram- 
matik  (1885),  and  a  translation  into  English  of 


S.  R.  Hirsch's  German  work,  The  Xineteen  Let- 
ters of  Ben  Uziel. 

DRACHMANN,  drac/man,  Holger  (1846—). 
A  Danish  poet,  dramatist,  and  novelist  of  re- 
markable fertility  and  protean  versatility,  being 
royalist  and  socialist,  realist  and  romantic,  radi- 
cal and  orthodox,  national  and  cosmopolitan, 
everything  by  starts  and  nothing  long,  through 
46  volumes.  He  is  best  in  descriptions  of  the  sea 
and  of  sailor  and  fisher  life,  having  been  at  one 
time  a  marine  painter  of  some  promise.  Charac- 
teristic works  are  the  partly  autobiographical 
Condemned  (1890);  Songs  by  the  Sea  (1877); 
On  a  Sailor's  Word  (1878)  ;  and  From  the  Fron- 
tier (1871).  Sacred  Fire  (1900)  is  thought  his 
best  book. 

DRA'CO  (Lat..  from  Gk.  ApoKuv,  Drahon) . 
An  Athenian  legislator.  It  was  he  who,  as  Thes- 
mothete,  in  B.C.  621  piit  into  written  and  codified 
form  the  common  law  of  Athens.  To  a  later  age 
this  legislation  bore  the  stamp  of  severity  and 
cruelty,  it  being  said  of  the  laws  that  they  were 
written,  not  in  ink,  but  in  blood.  In  ever,y  case, 
no  matter  what  tlie  offense,  the  penalty  was 
death,  ^^'e  are  not,  however,  to  asstime  that 
Draco  was  more  severe  than  his  age;  he  simply 
put  in  writing  the  ordinances  that  the  archons 
had  been  accustomed  to  enforce  without  writing, 
and  the  old  Attic  common  law,  when  thus  reduced 
to  writing,  appeared  harsh  and  rigorous  to  a 
milder  age.  Connected  with  the  legislation — but 
whether  instituted  by  Draco  or  not  is  uncertain — 
was  the  court  of  appeal,  the  Ephetse,  judges  of 
life  and  death,  whose  number  was  fifty-one. 
These  laws,  except  those  on  homicide,  were  re- 
pealed by  Solon.  Aristotle,  in  the  Constitution 
of  Athens,  speaks  of  Draco  as  being  also  a  consti- 
tutional reformer,  ascribing  to  him,  among  other 
measures,  the  following:  the  extension  of  politi- 
cal rights  to  all  who  were  able  to  provide  them- 
selves with  arms  at  their  o\^-n  expense,  the  insti- 
tution of  a  council,  or  Boule,  of  401  members, 
and  the  regulation  of  the  qualifications  reqtiired 
of  aspirants  for  the  various  offices.  Draco  is  said 
to  have  met  his  death  at  ^Egina,  being  stifled  in 
the  theatre  by  the  garments  thrown  upon  him  by 
the  people  as  a  mark  of  respect.  Consult  Holm, 
Griech.  Geschichte,  vol.  i.   (Berlin,  1886). 

DRA'CO.  A  constellation  in  the  Northern 
Hemisphere.  The  star  Greek  Draconis  is  celebrated 
as  the  one  used  by  Bradley  (q.A'. )  in  discovering 
the  aberration  of  light  (q.v.) .  It  is  a  bright  .star, 
nearly  in  the  solstitial  colure,  and  consequently 
the  minor  axis  of  the  small  aberrational  ellipse, 
which  its  apparent  place  describes  in  the  heavens, 
lies  in  the  meridian  at  its  transit.  Moreover,  at 
the  two  equinoxes,  when  its  apparent  place  is  at 
the  extremities  respectively  of  this  minor  axis,  it 
can  be  observed  on  the  meridian  at  one  equinox 
about  sunrise,  and  at  the  other  about  sunset,  so 
that  both  observations  may  be  made  without  the 
interference  of  a  too-bright  daylight.  These  two 
observations,  therefore,  are  easily  taken,  and  the 
difference  in  the  north  polar  distance  which  they 
give  is  the  minor  axis  of  the  ellipse  described  by 
the  apparent  place  of  the  star. 

DRACONTITTM,  dra-kon'shi-um.  See  Skunk- 
Cabbage. 

DRACONTIUS,  dra-kon'shi-iis,  Blossk^s 
-^Emilius.  a  Latin  poet  who  lived  and  prac- 
ticed as  an  advocate  at  Carthage  during  the  lat- 
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ter  half  of  the  fifth  century.  Though  his  style 
is  often  spoiled  by  rhetorical  exaggeration,  his 
verses  are  framed  on  classical  models  and  are 
of  considerable  merit.  His  extant  works  are  two 
epithalamia  ;  a  collection  of  short  epics  on  sub- 
jects taken  from  mytliologj';  a  Christian  didac- 
tic poem  in  three  books,  entitled  De  Laitdibus 
Dei,  or  Hexaemeron,  containing  an  account  of 
the  story  of  the  creation;  an  elegiac  poem,  Satis- 
factio,  in  which  he  apologizes  to  the  Vandal 
King,  Gunthamund  (a.d.  484-96),  for  having 
praised  one  of  his  enemies;  and  several  dis- 
tichs,  De  Origine  Rosarnm  and  De  Mensihus. 
Owing  to  resemblance  in  style  and  metre,  the 
Or  est  is  Tragocdia,  formerly  attributed  to  Horace 
or  Lucan.  is  now  generally  ascribed  to  Dra- 
contius.  Consult  the  editions  of  Dracontius  by 
Arevalo  (Rome,  1791),  and  by  F.  de  Dulin  in 
the  Carminn  Minora  (Leipzig,  1873).  The 
Orestis  Tragnedia  has  been  edited  by  IMiihly 
(Leipzig,  1860),  and  by  Sehenkl  (Prague,  1867)'. 
Consult,  also,  Rossberg,  De  Dracontio  (Gottin- 
gen,  1880). 

DRAESEKE,  dra'se-ke,  Felix  August  Berx- 
iiARD  (1835 — ).  A  CJerman  composer,  born  in 
Coburg.  He  studied  at  the  Leipzig  Conservatory 
under  Ric'tz.  and  became  a  friend  and  pupil  of 
Liszt  at  \Veimar.  He  taught  in  the  Lausanne 
Conservatory,  the  Royal  Music  School  at 
Munich,  and  in  1884  became  a  teacher  in  the 
Dresden  Consei-vatory.  Although  at  first  an 
extreme  follower  of  Wagner,  his  later  works  are 
more  moderate  and  have  met  with  the  sviccess 
due  them.  His  compositions  include  four 
operas— ^{(jfHrd  (1867);  Gudrtui  (1884);  Ber- 
trand  de  Born  (not  yet  performed)  ;  Herrat 
(1802)  :  also  symphonies,  quartets,  a  Requiem, etc. 

DRAFT  (variant  of  draught,  from  AS.  dragan, 
Icel.  draga.  Goth,  dragan,  to  draw.  OHG.  tragan, 
Ger.  tragen,  to  carry).  A  popular  synonym  of 
bill  of  exchange,  or  of  a  check  drawn  by  one 
bank  on  another.  It  is  also  less  commonly  ap- 
plied to  a  non-negotiable  order  for  the  payment 
of  money.  Sometimes  this  foi-m  of  draft  is  in- 
tended to  operate  as  a  written  authority  to  the 
payee  to  collect  the  amount  of  the  order  from 
the  drawee  for  the  benefit  of  the  drawer;  at 
other  times,  as  a  voucher  or  warrant  for  pay- 
ment by  a  disbursing  officer.  See  Bill  of  Ex- 
change; Check:  Negotiaiu.e  Ixstrumext. 

DRAFT  RIOTS  IN  NEW  YORK.  A  bloody 
disturbance  which  took  place  on  July  13-16, 
1863.  The  pressing  need  for  more  soldiers  had 
compelled  Congress  to  pass  a  Conscription  Act 
(March  3,  1863),  authorizing  the  President 
to  recruit  the  army  whenever  necessary  by  a 
draft  from  "all  able-bodied  male  citizens"  be- 
tween the  ages  of  twenty  and  forty-five  years. 
Any  man,  however,  might,  after  being  drafted, 
procure  exemption  from  service  by  the  payment 
of  $300.  The  act  was  vigorously  assailed  as  un- 
constitutional by  the  opponents  of  the  Admin- 
istration, who  also  asserted  that  the  exemption 
clause  was  a  flimsy  device  for  enabling  the 
rich  to  evade  service.  Among  those  who  adopted 
and  proclaimed  such  views  was  Governor  Sey- 
mour, of  New  York  State,  who  seems  also  to 
have  represented  the  attitude  of  many  promi- 
nent men  in  New  York  City.  On  Saturday,  .Tulv 
11,  the  drnft  began,  without  opposition,  in  New 
York  at  one  of  the  enrollment  offices  in  the 
strongly   Democratic    Ninth    District.      On    Sun- 


day some  drafted  workingmeu,  aided  by  a  num- 
ber of  political  agitators,  fomented  the  discon- 
tent of  the  populace,  and  organized  an  opposition 
to  enrollment.  The  draft  was  renewed  at  10  a.m. 
on  iSlonday,  but  the  assistant  provost-marshal's 
office  was  soon  attacked,  demolished,  and  burned 
by  a  furious  mob,  which,  after  overcoming  a 
squad  of  police  sent  against  it,  roamed  about 
the  city,  and,  frenzied  by  excitement  and  drink, 
committed  numberless  outrages.  The  rioters, 
prejudiced  against  the  negro  and  feeling  that 
the  draft  had  been  occasioned  by  an  'abo- 
lition war,'  everywhere  pursued  the  blacks 
with  unrelenting  rancor,  and  brutally  assaulted, 
tortured,  and  killed  many  that  fell  into  their 
hands.  The  Colored  Orphan  Asylum  was  at- 
tacked, sacked,  and  burned,  and  the  offices  of 
the  New  York  Tribune,  one  of  the  papers  which 
had  upheld  the  Administration,  narrowly 
escaped  detruction.  On  Tuesday  the  mobs,  in- 
creased in  number,  continued  to  pillage,  sack, 
burn,  and  kill,  though  in  many  districts  they 
were  sharply  repulsed  and  partially  dispersed 
by  the  police  and  militia.  On  ^Vednesday,  the 
15th,  the  assistant  provost-marshal-general  an- 
nounced that  the  draft  would  be  temporarily  sus- 
pended, and  militia  regiments,  arriving  from 
Pennsylvania,  rendered  efficient  service  against 
the  mobs.  Large  militia  reinforcements  arrived 
on  the  following  day,  and,  though  isolated 
bodies  of  rioters  still  defied  the  law,  order  was 
soon  restored  throughout  tlie  city.  Before  Fri- 
day morning  the  uprising  had  been  thoroughly 
suppressed.  It  is  estimated  that  during  these 
four  days  more  than  1000  men  had  been  killed, 
and  property  valued  at  over  $1,500,000  had  been 
destroyed. 

On  August  19th  the  draft  was  resumed,  and  it 
was  completed,  ^\•ithout  further  resistance,  with- 
in ten  days.  Consult:  tlie  0/Jicial  Records,  vol. 
xxvii.,  part  ii.  (Washington,  1889)  ;  Fry,  ^~ew 
York  and  the  Conscription  of  186S  (New  York, 
1885)  ;  Barnes,  The  Draft  Riots  in  Xew  York 
(New  York.  1863)  :  Nicolay  and  Hay,  Lincoln, 
vol.  vii.  (New  York.  1890'),  and  Greeley,  The 
American  Conflict,  vol.  ii.    (.Hartford,  I860). 

DRAGHI,  dril'ge,  Antonio  (1635-1700).  An 
Italian  composer,  born  in  Ferrara.  In  1074  he 
was  appointed  intendant  of  the  Court  theatres 
of  Vienna  by  Emperor  Leopold  I.,  and  also  held 
the  post  of  kapellmeister  to  the  Empress.  During 
an  activity  of  nearly  forty-five  years  as  a  com- 
poser, he  produced  about  175  operas,  more  than 
thirty  oratorios,  and  various  other  compositions. 
Among  the  librettos  written  by  him  was  one 
set  to  music  by  the  Emperor  Leopold. 

DRAG  HUNT.     See  Hunting. 

DRAG^OMAN  (Fr.  dragoman,  drogman,  OF. 
drogueman.  drogeman.  driigtiement,  from  Ar.  tar- 
juman.  interpreter,  from  tar  jama,  Aram,  targem, 
to  interpret ) .  A  name  given  in  the  East,  espe- 
cially in  Turkey,  to  interpreters,  and  hence  to 
the  professional  guides  who  accompany  travel- 
ers and  make  all  necessary  arrangements  for 
their  journey,  as  a  courier  (q.v.)  does  in  west- 
ern Europe.  The  dragomans  attached  to  the  em- 
bassies in  Constantinople  are  more  or  less  impor- 
tant official  personages. 

DRAGOMANOFF,  drji'go-nia'nof.  Mikhail 
Petrovitch  (1841-95).  A  Russian  scholar  and 
litterateur.  He  was  born  at  Hadyatch.  in  the 
Government  of   Poltava.      In    1865   he   was   ap- 
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pointed  lecturer  at  the  University  of  Kiev,  where 
he  held  the  chair  of  general  history  until  1876. 
He  criticised  the  educational  system  of  Count 
Dmitri  Tolstoy,  which  was  based  on  German 
models  of  classicism,  and  refused  to  send  in  his 
resignation  because  of  his  Ukrainophil  activity; 
but  a  special  commission,  appointed  by  Alex- 
ander II.,  found  him  guilty,  and  he  was  for- 
bidden to  reside  in  Little  Russia  and  the  capi- 
tals, or  to  engage  in  literary  pursuits.  The 
Southern  Section  of  the  Geographical  Society 
in  Kiev  was  abolished,  and  the  printing  of  books 
in  the  Little  Russian  dialect  was  prohibited. 
Dragomanoff  went  to  Geneva,  where  he  re- 
mained until  made  professor  of  history  at  the 
University  of  Sofia,  in  Bulgaria,  in  1888.  For 
over  twenty  years  he  fearlessly  combated  au- 
tocracy and  oppression  in  all  its  forms.  A 
strong  nationalist,  he  advocated  a  complete  re- 
organization of  Russia  on  federative  lines,  in 
which  every  nationality  should  possess  equal  and 
equitable  representation.  As  he  started  out  on 
the  field  of  literary  and  political  activity  at  a 
time  when  the  terroristic  doctrines  were  at  their 
height,  he  stood  for  political  execution,  and  justi- 
fied it  on  the  giound  of  necessity  in  view  of  the 
ultimate  triumph  of  political  liberty.  His  nu- 
merous works  in  the  literary  and  historical  field 
deal  mostly  with  his  native  Little  Russia,  of 
Avhich  he  was  passionately  fond.  Beginning  with 
The  Historical  Songs  of  Little  Russia,  published 
by  him  in  collaboration  with  Professor  Antono- 
vitch,  in  1874,  Dragomanoff  incessantly  worked  on 
the  history,  ethnography,  folk-lore,  and  religious 
history  of  his  country.  After  The  Question  of 
Little  Russian  Literature  (1876),  he  published  a 
series  of  popular  pamphlets  in  the  Little  Rus- 
sian dialect,  and,  during  1878-82,  five  volumes 
of  the  periodical  Hromada  {The  Commune) .  His 
Le  tyrannicide  en  Russie  appeared  in  Gteneva 
(1876)  :  La  Pologne  historique  et  la  dcmocratie 
moscovite  (1881);  The  Political  Songs  in  the 
Ukrainian  Language  in  the  Eighteenth  and  Nine- 
teenth Centuries   (Geneva,  1883-85). 

DRAGOMIROFF,  drii'go-me'rof,  Mikhail 
IvANOviTCH  (  1830 — ) .  A  Russian  general.  He 
studied  at  the  War  Academy  in  Saint  Petersburg, 
and  became  professor  of  tactics  at  that  institu- 
tion. After  participating  in  the  Austro-Prus- 
sian  War  as  military  attache,  he  was  appointed 
in  1868  major-general  and  chief  of  the  general 
staff  at  Kiev.  As  commander  of  the  Russian 
advance-guard,  in  the  Russo-Turkish  War  of 
1877-78,  he  distinguished  himself  at  the  cross- 
ing of  the  Danube  at  Sistova.  In  consequence 
of  wounds  received  in  the  fighting  at  the  Shipka 
Pass,  he  was  compelled  to  retire  from  active 
service,  and  was  subsequently  appointed  direc- 
tor of  the  War  Academy,  where  he  exercised  a 
most  salutary  infiuence  upon  military  training. 
He  was  made  Governor-General  of  Kiev  in  1898. 
The  principal  works  of  this  eminent  tactician 
Subordination  (1894);  The  French  Soldier 
(1897):  War  Zs  an  Inevitable  Evil  (1897); 
Joan  of  Arc   (1899). 

DRAGON  (OF.  dragon.  Lat.  draco,  Gk.SpdKwv, 
drakon.  dragon,  from  SipKeadai,  derkesthai,  Skt. 
dars,  to  see).  In  the  mythical  history  and 
legendary  poetry  of  almost  every  nation,  the 
dragon  appears  as  the  emblem  of  the  destructive 
and  anarchic  principle,  as  it  manifests  itself  in 
the  earlier  stages  of  societv — viz.  as  misdirected 


physical  power  and  untamable  animal  passion 
striving  against  human  progress.  The  earliest 
conception  is  embodied  in  tlie  Babylonian  myth 
of  Timat — the  great  she-dragon — who  healed 
the  Titanic  hordes  of  Chaos,  and  whose  de- 
struction by  the  Demiurge  Merodach  was  the 
necessary  prerequisite  to  an  undisturbed  and 
orderly  universe.  The  destruction  of  the  lower 
representatives  of  this  disorderly  element  was 
one  of  the  first  objects  of  human  energy,  but 
being  unattainable  by  merely  human  means,  the 
task  was  assumed  by  that  intermediate  class  of 
beings  known  as  heroes  in  classical  antiquity. 
As  the  highest  ideal  of  human  strength  and 
courage,  the  task  properly  fell  to  Heracles  (e.g. 
Dragon  of  the  Garden  of  the  Hesperides),  but  it 
was  not  confined  to  him,  for  we  find  both  Apollo 
and  Perseus  represented  as  dragon-slayers. 
From  legendary  poetry,  the  dragon  passed  into 
art,  some  of  the  earliest  efforts  of  which  prob- 
ably consisted  in  depicting  it  on  the  shield,  or 
carving  it  for  the  crest  of  a  conqueror's  helmet. 
It  was  used  in  this  way  as  a  sort  of  Medusa,  an 
apotropaion  or  terror-striking  image.  Thus  it 
was  represented  on  the  war  standards  of  Ger- 
manic and  Dacian  tribes.  The  dragon  does  not 
seem  to  have  been  a  native  emblem  with  the 
Romans,  and  when  they  ultimately  adopted  it  as 
a  sort  of  subordinate  symbol,  the  eagle  still  hold- 
ing the  first  place,  it  seems  to  have  been  in 
consequence  of  their  intercourse  with  other  na- 
tions. Among  all  the  new  races  which  over- 
ran Europe  at  the  termination  of  the  classical 
period,  the  dragon  seems  to  have  occupied  nearly 
the  same  place  that  it  held  in  the  earlier  stages 
of  Oriental  and  Greek  life.  In  the  Nihelungen- 
lied  we  find  Siegfried  killing  a  dragon  at 
Worms;  and  the  contest  of  Beowulf  (q.v.),  first 
with  the  monster  Grendal,  and  then  with  the 
dragon,  forms  the  principal  incident  in  the 
curious  epic  which  bears  the  name  of  the  former. 
Even  Thor  himself  was  a  slayer  of  dragons. 
Among  the  Teutonic  tribes  which  settled  in  Eng- 
land it  was  from  the  first  depicted  on  their 
shields  and  banners,  as  it  was  also  in  Germany. 
-Nor  was  the  dragon  peculiar  to  the  Teutonic 
races.  Among  the  Celts  it  Avas  the  emblem  of 
sovereignty,  and  as  such  borne  as  the  sovereign's 
crest.  Tennyson's  Idylls  have  made  every  one 
familiar  with  'the  dragon  of  the  great  pen- 
dragonship,'  blazing  on  Arthur's  helmet,  as  he 
rode  forth  to  his  last  battle,  and  'making  all 
the    night   a    stream    of    fire.' 

Christianity  inherited  the  Oriental  idea  of  the 
dragon,  which  is  made  the  emblem  and  embodi- 
ment of  the  devil.  In  Saint  John's  Apocalypse, 
in  fact,  in  all  apocalyptic  literature,  it  plays  an 
important  part.  That  Christ  should  'tread  on 
the  lion  and  the  dragon'  was  an  idea  handed 
down  from  the  Old  Testament.  In  later  Chris- 
tian traditions  Saint  Michael  is  the  chief  oppo- 
nent of  the  infernal,  and  Saint  George  of  the 
terrestrial  dragon.  The  dragon  in  a  cave  on 
Mount  Socrate  represented  paganism,  and  his 
defeat  by  Pope  Sylvester  symbolized  the  triumph 
of  Christianity  under  Constantine.  In  Christian 
art  the  dragon  is  the  emblem  of  sin,  the  usual 
form  given  to  it  being  that  of  a  winged 
crocodile.  It  is  often  represented  as  crushed 
under  the  feet  of  saints  and  martyrs.  Some- 
times its  prostrate  attitude  signifies  the  tri- 
umph of  Christianity  over  paganism,  as  in  pic- 
tures of  Saint   George   and   Saint   Sylvester;   or 
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over  heresy  and  schism,  as  when  it  was  adopted 
as  the  emblem  of  the  knights  of  the  Order  of  the 
Dragon  in  Hungary — an  Order  instituted  for  the 
purpose  of  contending  against  the  Hussites  of 
Bohemia. 

The  dragon  is  often  employed  in  heraldry;  and 
other  animals,  such  as  the  lion,  are  sometimes 
represented  with  the  hinder  parts  resembling 
-dragons.  Consult  Miihly,  Die  Schlange  in  cler 
Ku7ist   (Basel,  1867).     See  Griffin. 

DRAGON.  The  name  now  applied  to  various 
lizards.  One  is  a  South  American  tree-lizard 
{Thorictis  drachcena) ,  both  the  eggs  and  flesh  of 
which  are  eaten.  Others  are  members  of  the 
iguanid  genus  Callisaurus,  several  species  of 
which  are  common  in  southern  California  and 
southward.  The  name  most  commonly  belongs, 
however,  to  the  arboreal  flj'ing  lizards  of  the 
genus  Draco  of  the  East  Indies.  They  are  dis- 
tinguished from  all  the  other  living  lizards  by 
having  liorizontally  spread-out  folds  of  skin, 
supported  by  five  or  six  false  ribs,  which  do  not 
encircle  the  body,  but  stand  out  at  right  angles 
from  it,  forming  a  parachute,  which  buoys  up  the 
lizard  in  its  extremely  swift  boinids  from  limb 
to  limb  in  pursuit  of  insects,  for  it  does  not 
possess  the  power  of  true  flight.  When  at  rest, 
the  ribs  and  skin  are  folded  back  along  the  sides 
of  the  body,  and  do  not  interfere  with  active 
running  about.  About  twenty  species  are  recog- 
nized, none  more  than  eight  inches  long,  but  they 
keep  in  the  tops  of  the  forest  trees,  and  little 
is  known  about  tiieni.  The  most  familiar  is  the 
Malayan  one  {Draco  volans) ,  which  is  of  a 
brilliant  but  variable  metallic  hue  above, 
varied  by  bands  and  spots,  while  the  parachute 
and  the  throat  appendage  of  the  male  are 
orange.  Similarly  brilliant  colors  belong  to  the 
other  species,  yet  little  is  seen  of  them,  except 
when  the  creature  is  excited  and  displays  itself 
in  anger  or  courtship.  The  dragon  has  no  power 
of  changing  its  colors,  is  perfectly  harmless, 
and  is  frequently  kept  as  a  tamed  pet. 

DRAGONADES  (Fr.,  from  dragon,  dra- 
goon, so  called  either  from  their  firearm,  which 
was  ornamented  with  the  head  of  a  dragon,  or 
from  their  standard,  which  bore  a  dragon).  The 
name  applied  to  a  series  of  religious  persecutions 
in  France,  which  was  inaugurated  shortly  be- 
fore the  revocation  of  the  Edict  of  Nantes 
(1685),  and  continued  for  some  time.  Louis 
XIV.'s  Minister  of  War,  the  Due  de  Louvois, 
was  responsible  for  the  cruel  measures  taken 
to  compel  the  Protestants  to  renounce  their 
faith  and  enter  the  Roman  Church.  Armed 
expeditions  marched  through  the  provinces  de- 
manding of  the  Huguenots  in  the  small 
towns  and  villages  that  they  should  ab- 
jure their  faith.  Foremost  among  the  armed 
force  rode  dragoons,  who,  on  account  of  their 
barbarity,  had  the  unenviable  honor  of  giving 
a  name  to  the  persecutions.  It  was  the  custom 
to  quarter  the  dragoons  in  the  houses  of  those 
Huguenots  who  showed  themselves  particularly 
obstinate  in  denying  the  doctrines  of  Catholi- 
cism. The  outrages  committed  by  a  brutal  sol- 
diery, free  from  all  restraint,  and,  in  fact,  en- 
couraged in  their  licentious  conduct,  made  life 
with  honor  impossible  for  the  Huguenots  and 
drove  thousands  of  families  out  of  the  country 
or  into  the  bosom  of  the  Church.  Louis  was 
delighted    to    find   that   from   two   hundred   and 


fifty  to  four  hundred  Protestants  were  being 
converted  daily,  and  in  consequence,  on  October 
22,  1685,  a  few  months  after  the  date  of  the  first 
of  the  persecutions,  he  revoked  the  Edict  of 
Nantes  (q.v. ),  that  the  good  work  might  be  fully 
accomplished.  Under  Louis  XV.  the  drago- 
nades  were  renewed  by  the  chief  minister,  the 
Due  de  Bourbon.  Consult:  Rousset,  Histoire  de 
Louvois  (4  vols.,  Paris,  1863)  ;  Tylor,  The 
Huguenots  in  the  Seventeenth  Century  (London, 
1892)  ;  Perkins,  France  Under  the  Regency 
(Boston,  1892)  ;  Baird,  The  Huguenots  and  the 
Revocation  of  the  Edict  of  Nantes  (New  York, 
1895). 

DRAGONET  (OF.  dragonet,  diminutive  of 
dragon,  dragon).  A  fish  of  a  genus  (Calliony- 
mus)  usually  classed  with  the  gobies,  but  by 
some  authors  given  separate  family  rank.  They 
are  remarkable  for  having  the  gill-openings  re- 
duced to  a  small  hole  on  each  side  of  the  nape, 
and  the  ventral  fins  placed  under  the  throat, 
separate,  and  larger  than  the  pectorals.  They 
liave  no  air-bladder.  The  species  are  pretty 
numerous,  mainly  inhabitants  of  the  temperate 
coasts  of  the  Old  World,  but  some  living  in 
Oriental  tropical  seas,  and  of  brilliant  and 
quaint  appearance.  The  sexes  diff'er  greatly,  the 
adult  males  having  the  fin-rays  produced  into 
filaments,  and  the  intervening  membranes  highly 
colored,  especially  in  the  breeding  season,  where- 
as the  females  wear  a  more  sombre  dress.  Hence 
the  beautiful  British  species,  the  gemmeous  dra- 
gonet, or  yellow  sculpin  {Callionymiis  lyra), 
was  formerly  considered  two  species,  one  of 
which  was  finally  discovered  to  be  the  female 
of  the  other.     They  feed  upon  small  shellfish. 

DRAGONETTI,  dra'go-nefte,  Domenico 
( 1763-1846 ) .  A  noted  Italian  double-bass  player, 
born  in  Venice.  He  studied  double-bass  playing 
under  Berini,  a  member  of  the  band  at  San 
Marco,  w-as  admitted  to  the  orchestra  of  the 
Opera  Bouffe  in  1768,  and  in  1769  to  that  of  the 
Opera  Seria.  In  1773  he  succeeded  Berini  at 
San  Marco.  He  came  to  London  in  1794,  at 
once  gained  fame,  and  thenceforth  resided  chiefly 
in  England.  He  was  in  1808-09  in  Vienna, 
M'here  he  had  also  visited  his  friend  Haydn  in 
1798;  but  during  that  time  he  refused  to  play 
in  public,  for  fear  of  being  hustled  off  to  Paris 
by  Napoleon  as  a  valuable  acquisition.  His  title 
of  'patriarca  del  contrabasso'  was  not  merely 
honorary;  for  in  1845,  at  the  age  of  ninety,  he 
headed  the  thirteen  double-basses  at  the  Beetho- 
ven festival  in  Bonn,  and' won  high  commendation 
from  Berlioz.  As  a  performer  he  has  probably 
never  been  excelled.  His  instrument,  a  di  Salo, 
at  the  San  Pietro  monastery,  Vicenza,  he  pre- 
sented to  the  vestry  of  San  Marco,  and  to  the 
British  Musevim  he  gave  182  bound  volumes  of 
the  scores  of  classical  operas.  He  published  little. 
DRAGON-BIRD.  ( 1 )  A  name  given  to  the 
umbrella-bird  (q.v.),  in  allusion  to  the  shape  of 
its  crest,  which  resembles  the  ornamental  top  of 
the  helmet  of  a  dragoon  of  the  eighteenth  century. 
(2)  An  Australian  ant-thrush  (Pitta  strepitans) . 
DRAGON-FISH.  One  of  several  small 
giirnard-like  fishes  of  the  genus  Pegasus,  in- 
habiting Oriental  and  Australian  seas.  Its  body 
is  covered  with  bony  plates,  which  are  movable 
except  near  the  tail ;  and  the  pectoral  fins  are 
large  and  fan-like.  The  eyes  are  very  promi- 
nent, and  the  snout  greatly  prolonged  and  tooth- 
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less.  A  common  Indian  species  is  Pegasus 
draco,  and  another  species  {Pegasus  volens)  is 
frequently  seen  dried  as  a  curiosity  or  serving  as 
an  ornament  on  boxes,  etc.,  made  in  China.  Lit- 
tle is  known  of  their  habits. 

DRAGON-'FLY.  Any  amphibious  insect  of 
the  order  Odonata.  These  insects  possess  nu- 
merous popular  names,  such  as  snake-feeder, 
horse-stinger,  spindle,  devil's  darning-needle,  and 
mosquito-hawk.  They  have  very  large  heads, 
due  to  the  excessive  size  of  the  eyes ;  the  anten- 
nae are  short  and  the  biting  mouth-parts  are  pow- 
erful: the  four  wings  are  of  similar  size  and 
structure;  the  legs  are  long  and  used  for  perch- 
ing rather  than  for  crawling.  Two  distinct  types 
of  dragon-iiies  are  now  recognized :  ( 1 )  Zygop- 
tera,  whose  ^^■ings,  in  repose,  are  held  upright; 
and  (2)  Anisoptera,  whose  wings  are  held  hori- 
zontal. To  the  former  group  belong  our  common 
slender-bodied  blue  forms  sometimes  called 
damsel-flies,  while  to  the  latter  belong  our  larger 
and  usually  more  sombre  sjjecies.  Both  kinds  are 
most  frequently  foimd  about  ponds,  marshes,  or 
streams,  but  some  forms  go  a  considerable  dis- 
tance from  water,  in  meadows,  in  sunny  hours, 
where  they  hawk  for  small  insects  with  exceeding 
speed  and  voracity.  The  Zygoptera  fly  nearer  the 
ground  and  more  among  vegetation  than  do  the 
Anisoptera.  Dragon-flies  are  known  to  swarm, 
both  in  America  and  in  Europe,  but  the  causes  of 
these  migrations  are  unkno\\ni.  Although  harm- 
less, these  insects  are  much  feared  by  persons  un- 
acquainted with  them,  which  explains  some  of 
the  strange  names  and  accounts  for  the  quaint 
beliefs  that  exist  among  the  country  people,  who 
say  that  if  a  'darning-needle'  gets  into  your  hair 
most  disagreeable  things  will  happen,  the  least  of 
■which  is  the  sewing  up  of  the  ears.  The  folk-lore 
of  Europe,  the  Orient,  and  Japan  abounds  in 
superstitions  and  sayings  in  regard  to  these  quite 
innocent  but  fierce-looking  insects. 

The  reproductive  haiits  of  dragon-flies  are 
unique,  in  that  there  is  no  direct  transference  of 
the  s])emi  from  the  genital  ducts  to  the  female,  as 
in  other  insects.  The  sperm,  previous  to  the 
transference,  is  stored  in  an  accessory  receptacle 
near  the  base  of  the  male  abdomen.  The  clasping 
attitudes  are  also  peculiar.  The  male  grasps  the 
neck  of  the  female  by  means  of  a  pair  of  forceps 
at  the  end  of  the  abdomen,  the  female  then  bends 
forward  the  apex  of  her  abdomen  to  the  accessory 
sperm-receptacle  near  the  base  of  the  male's  ab- 
domen, and  thus  the  actual  transferenc-e  of  the 
sperm  takes  place.  Among  the  Zygoptera  the 
pairs  often  fly  about  tandem-like,  the  male  clasp- 
ing the  neck  of  the  female ;  and  in  some  species 
tne  male  may  even  retaii^his  hold  and  accompany 
her  when  the  female  crawls  beneath  the  surface 
to  oviposit.  The  females  which  go  beneath  the 
surface  are  those  which  oviposit  in  the  tissues  of 
plants.  In  some  dragon-flies  the  eggs  are  dropped 
or  washed  off  of  the  abdomen  by  dipping  it  into 
the  water  or  striking  it  upon  the  surface. 
Lar\'ae  of  Odonata  are  called  'nymphs.'  and 
are  aquatic  and  carnivorous.  The  lower  lip 
is  greatly  developed  and  forms  a  powerful  grasp- 
ing organ.  Tlie  zygopteran  nymphs  have  three 
plate-like  gills  at  the  end  of  the  abdomen,  while 
in  the  anisopteran  nymphs  respiration  takes 
place  in  the  greatly  modified  posterior  part  of  the 
intestine  into  which  water  is  drawn,  and  may  be 
expelled  with  force  sufficient  to  aid  in  locomotion. 
In   the   zygopteran   genera    Euphsea    and   Aniso- 


pleura  the  nymphs  also  possess,  in  addition  to  the 
terminal  gills,  lateral  abdominal  gills.  Certain 
kinds  of  nymphs  show  decided  preferences  for  cer- 
tain habitats,  some  choosing  standing  water, 
others  small  streams,  and  still  others  rapid 
water.  These  preferences  are  as  marked  as  in  the 
case  of  the  particular  places  frequented  by  the 
adults. 

When  a  nymph  is  fully  grown  it  crawls  out  of 
water  and  attaches  itself,  by  means  of  its  claws, 
to  some  support.  The  nymph-skin  then  splits 
along  the  top  of  the  head  and  down  the  back,  and 
through  this  rupture  the  imago  escapes.  At  first 
the  body  and  wings  are  limp  and  contracted,  and 
only  gradually  expand  to  their  full  size ;  but  the 
adult  colors  do  not  appear  for  several  hours,  or 
even  days,  after  emergence.  The  duration  of  the 
life  of  the  imago  varies  from  about  three  to  six 
weeks  for  many  forms,  but  in  the  case  of  those 
few  forms  which  hibernate  the  limit  may  even 
extend  over  six  months. 

While  the  dragon-fly,  on  account  of  its  preying 
upon  small  insects  and  mosquitoes,  is  considered 
beneficial,  the  nymphs,  on  the  other  hand,  have 
been  credited  with  destroying  young  fish  in  hatch- 
eries. While  small  insects  doubtless  form  the 
bulk  of  their  food,  the  larger  species  do  not  hesi- 
tate to  attack  even  wasps  and  butterflies. 

The  greatest  extremes  in  size  are  found  among 
the  slender-bodied  Zygoptera.  The  smallest  is  a 
Javanese  species  (Agrioenemis  minima),  whose 
abdomen  is  about  half  an  inch  long,  and  the  larg- 
est is  Megaloprepus  can'ulatus,  from  Central 
America,,  whose  abdomen  is  about  four  inches 
long.  A  very  large  anisopteran  {Gynacantha 
plagiata) ,  from  Borneo  and  Sumatra,  has  an  ab- 
domen nearly  equal  the  latter  in  length. 

About  2000  species  of  Odonata  are  known,  the 
most  of  which  are  from  tropical  countries;  but 
about  300  species  occur  in  North  America. 

Fossil  dragon-flies,  of  which  at  least  75  species 
have  been  described,  appear  first  in  the  Lias, 
where  they  present  already  a  considerable  diflfer- 
entiation,  the  majority  of  subfamilies  being  rep 
resented  in  the  rocks  of  that  period.  In  the  Ju- 
rassic limestones  of  Solenhofen,  Bavaria,  occur 
numerous  examples,  mostly  of  extinct  genera, 
that  are  often  preserved  in  the  finest  manner, 
with  the  wings  spread  out.  Dragon-flies  are 
also  found  in  all  the  Tertiary  insect-bearing  beds, 
and  the  larvae  and  pupae  occur  in  gi-eat  abundance 
at  Oeningen,  Germany.     See  Xeuroptera. 

See  Damsel-Fly  and  Plate  of  Dragon-Fliek 
and  Damsel-Flies. 

DRAGON  LEECH.     See  Leech. 

DRAGON  OF  WANTLEY,  The.  A  ballad, 
apparently  a  parody  on  the  old  romances,  which 
appears  in  Percy's  Rcliques.  The  dragon,  who 
lives  in  a  well,  is  killed  by  the  hero.  More  of 
More  Hall,  clad  in  a  suit  of  spiked  armor. 

DRAGON'S  BLOOD  (so  called  on  account  of 
the  color),  or  Gum  Dragox.  An  astringent  res- 
inous substance  obtained  from  several  trees  of 
diff"erent  natural  orders,  growing  in  warm  coun- 
tries. The  greater  part  of  the  dragon's  blood  of 
commerce  is  produced  by  the  Calamus  draco, 
growing  in  the  East  Indies,  the  resin  being  at- 
tached in  the  form  of  hard,  brittle  masses  to  the 
fruits  of  the  tree.  Two  varieties  of  dragon's^ 
blood  occur  in  commerce.  One  variety  is  brought 
in  the  form  of  sticks  of  various  sizes,  the  other 
in  the  form  of  cakes.    The  separation  of  the  resin 
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from  tlie  fruits  is  effected  either  by  simply  shak- 
ing the  latter  in  large  bags  or  by  boiling  them 
with  water. 

American  dragon's  blood  is  derived  from  the 
Pterocarpus  draco,  and  similar  resins  are  pro- 
duced by  the  Dracaena  draco,  the  Croton  draco, 
and  the  Eucalyptus  resinifera. 

True  dragon's  blood  is  a  colorless  and  tasteless 
substance  melting  above  80°  C. ;  it  is  opaque, 
of  a  deep  reddish-brown  color,  brittle,  smooth, 
with  a  shining  shell-like  fracture,  and  when 
burned  emits  an  odor  resembling  that  of  benzoin. 
It  is  nearly  insoluble  in  water,  but  is  soluble  in 
alcohol,  benzene,  carbon  disulpliide,  and  many 
oils.  It  was  formerly  used  in  medicine ;  at  pres- 
ent, however,  it  is  employed  exclusively  in  the 
preparation  of  varnishes  and  lacquers. 

DRAGON'S  MOUTH  (Sp.  Boca  del  Drago). 
A  short  strait  on  the  coast  of  Venezuela,  South 
America,  which  connects  the  Gulf  of  Paria  with 
the  Atlantic,  and  separates  the  north  end  of  the 
island  of  Trinidad,  on  the  east,  from  the  Paria 
peninsula  on  the  west  (Map:    West  Indies,  Q  9). 

DRAGON-TREE.     See  DKACyENA  Dkaco. 

DRAGOON'.  See  Cavalry  and  Mounted  In- 
fantry. 

DRAGUIGNAN,  dra'ge'nyaN^  The  capital 
town  of  the  Department  of  Var,  France,  on  a 
tributary  of  the  Argens,  40  miles  northeast  of 
Toulon  ( Map :  France,  N  8 ) .  It  is  situated  in 
a  valley  surrounded  by  hills,  the  slopes  of  which 
are  covered  with  vineyards  and  olive  plantations. 
Its  principal  buildings  are  the  prefecture,  the 
court-house,  a  hospital,  and  a  museum  containing 
pictures  by  Rembrandt,  Teniers,  and  Panini.  It 
has  manufactures  of  coarse  woolens,  leather, 
hosiery,  silks,  soap,  brandy,  oil,  and  earthenware. 
Population,  in  1901,  9671.  The  town  was  found- 
ed in  the  fifth  century.  During  the  Middle  x\ge3 
it  was  strongly  fortified.  The  fortifications  were 
destroyed  in  the  civil  wars,  but  were  reconstruct- 
ed in  1615.  It  replaced  Toulon  as  the  capital  of 
the  department  in  1793. 

DRAINAGE.  In  law,  a  right  to  discharge 
surface  water  from  one's  land  upon  the  land  of 
another.  The  civil  law  of  Rome  recognized  a 
natural  right  of  drainage  as  between  adjacent 
lands  of  different  elevations,  the  rights  of  the 
owners  of  such  lands  being  governed  by  the 
law  of  nature.  By  that  law,  which  has  been 
adopted  in  Pennsylvania,  Illinois,  California, 
and  Louisiana,  the  lower  proprietor  is  bound  to 
receive  the  surface  waters  which  naturally  flow 
from  the  estate  above,  provided  the  servitude  has 
not  been  increased  by  the  industry  of  man. 

No  such  right  exists  by  the  common  law,  and 
it  is  held  in  most  of  the  United  States,  as  well 
as  in  England,  that  the  lower  proprietor  may 
lawfully  obstruct  the  flow  of  surface  water  upon 
his  land  from  that  of  his  neighbor,  though  the 
latter  is  not  liable  for  any  damage  which  may 
result  from  the  natural  flow  of  such  water  upon 
the  lands  of  the  former.  In  both  systems  of 
law,  however,  a  riparian  proprietor  may  drain 
his  land  into  a  natural  watercourse  which  flows 
over  or  by  his  land,  and  no  obstruction  of  the 
stream  by  the  lower  proprietor  which  prevents 
such  drainage  will  be  permitted.  This  is  a 
natural,  as  distinguished  from  an  acquired,  right 
of  the  riparian  proprietor,  and  is  therefore 
strictly   analogous   to   the   natural    servitude   of 


drainage  of  the  civil  law  above  alluded  to.  It 
exists  ex  jura}  naturce  and  is  incapable  of  aliena- 
tion, of  release,  or  of  severance  from  the  land. 
See  IJarkley  vs.  Wilcox,  86  New  York  Reports,  140. 
Apart  from  this  limited  natural  right  of 
drainage,  the  common  law  recognizes  also  an 
easement  of  drainage,  which  may  be  acquired  by 
grant  or  jjrescription  over  the  land  of  another. 
This  may  exist  with  or  without  an  artificial 
construction,  and  may  be  superficial  or  subter- 
ranean. The  common-law  right  of  eavesdrop- 
ping is  one  form  of  this  easement,  though  its 
usual  form  is  the  right  to  construct  and  maintain 
an  artificial  drain  and  to  discharge  water 
througli  the  same  into  and  through  the  adjoin- 
ing premises.  The  familiar  right  of  the  house- 
holder in  a  city  or  village  to  discharge  water 
into  a  public  or  municipal  drain  is  of  this  na- 
ture. The  right  is  violated  by  any  interference 
or  obstruction  caused  by  the  owner  of  the 
lower  or  'servient'  estate,  whether  intentional  or 
not,  and  may  be  enforced  by  an  action  for  dam- 
ages or  by  injunction  to  prevent  a  threatened 
interference.  The  easement  carries  with  it  the 
right  to  enter  on  the  premises  affected  by  it  in 
order  to  repair  the  drain  and  keep  it  open ;  but  it 
is,  like  other  easements,  carefully  restricted  to  the 
amount  and  kind  of  user  included  in  the  terms 
of  the  grant.  See  Easement  ;  Servitude  ;  Water- 
course ;  and  the  authorities  there  referred  to. 

DRAINAGE  (from  drain,  AS.  drehnian, 
dreahnian,  drcnian,  Icel.  dragna,  from  AS..  Goth. 
dragan,  Icel.  draga,  OHG.  tragan,  Ger.  tragen, 
Engl,  draw,  drag).  The  removal  of  surplus  wa- 
ter from  the  soil  by  means  of  canals,  open  ditches, 
and  drains,  or  other  conduits  which  are  either 
porous  or  else  laid  with  open  joints.  In  its 
larger  sense  the'  term  drainage  applies  to  the 
reclamation  of  extensive  areas  of  land  eitlier 
under  water  or  in  the  condition  of  marsh 
or  swamp,  and  consequently  unfit  for  habi- 
tation or  cultivation.  In  agriculture  drain- 
age' implies  the  removal  of  surface  or  sub- 
soil water  from  a  more  limited  area  which  it  is 
desired  to  put  under  specific  cultivation,  and 
generally  is  imderstood  to  involve  the  use  of  tile 
drains,  as  will  be  described  below.  The  name 
drainage  is  also  used  to  denote  a  system  of  sew- 
erage for  the  removal  of  liquid  household  wastes, 
as  well  as  the  surface  and  subsoil  water  of  to^vns 
and  cities.  This  aspect  of  the  subject  will  be 
found  treated  fully  under  the  head  of  Sewerage 
and  Drainage. 

Reclamation  of  Land.  In  reclaiming  large 
tracts  of  land,  often  of  great  fertility,  but  which 
are  at  so  slight  an  elevation  above  the  sea  or  the 
neighboring  streams  that  they  can  be  rendered 
fit  for  cultivation  and  habitation  by  artificial 
means  only,  dikes  or  embankments  are  con- 
structed to  keep  out  the  flood  waters  and  a 
system  of  canals  built  to  collect  and  carry  off 
tiie  superfluous  water.  In  the  case  of  marsli 
lands  the  method  employed  depends  upon  the  ele- 
vation and  conformation  of  the  land  to  be 
drained,  but  all  lands  may  be  divided  into  two 
general  classes — those  that  can  be  drained  by 
gravitation  and  those  in  which  the  water  must 
be  pumped  out,  either  all  or  a  part  of  the  time. 
Many  coast  lands  are  so  low  that  the  water  will 
run  off  only  at  low  tide,  and  such  lands  are  pro- 
tected from  high  tide  by  embankments.  The 
water  is  gathered  by  a  network   of  subsidiary 
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ditches  into  a  few  maio  drains,  which  discharge 
iheir  contents  into  the  sea  at  low  tide,  while  the 
tidal  flow  is  kept  out  by  automatic  doors  or 
sluices.  The  problem  of  draining  low  lands  by 
gravity  is  an  increasingly  dithcult  one.  because  a 
section  that  is  drained  tends  to  sink,  through 
shrinkage,  below  its  former  level.  Hence  it  hap- 
pens, as  in  East  Lincolnshire,  England,  that  land 
which  at  first  was  drained  efi'ectually  by  gravity 
afterwards,  through  subsidence,  required  pump- 
ing to  carry  oS  the  water.  INIuch  of  the  land 
that  has  been  most  successfully  reclaimed  from 
encroaching  waters  has  been  so  low  that  it  re- 
quired pumping  to  carry  the  drainage  off  during 
a  whole  or  a  part  of  the  year.  This  is  particu- 
larly true  in  Holland,  ilany  other  considera- 
tions, besides  the  actual  level  of  the  land  to  be 
drained,  must  be  taken  into  accoimt  in  devising 
a  system  of  drainage  for  low  lands.  The  object 
sought  in  laying  out  drains  in  a  flat  country  is 
to  provide  channels  of  the  least  possible  area, 
depth,  and  inclination  that  will  suflice  to  carry  off 
the  water  properly.  Every  increase  beyond  this 
point  13  a  waste  of  land  and  of  expense  in  excava- 
tion; and  where  pumping  is  necessary,  the 
greater  the  inclination  or  grade  of  the  canal,  the 
higher  will  be  the  lift.  Usually  a  much  greater 
area  must  be  devoted  to  ditches  when  the  land  is 
drained  by  gravity  than  by  pumping,  so  that  the 
increased  expense  for  constructing  and  maintain- 
ing ditches  will  sometimes  equal  the  cost  of  in- 
stalling and  operating  pumps. 

In  determining  the  number  and  capacity  of 
drains  required,  the  local  rainfall  and  the  ab- 
sorbent power  of  the  soil  must  be  taken  into  ac- 
count. Low  areas,  surrounded  by  higher  land, 
often  have  not  only  the  rainfall  on  their  o\^-n 
area,  but  also  the  drainage  from  the  surrounding 
country  to  be  provided  for.  This  is  prevented, 
whenever  practicable,  by  separating  the  low  land 
from  the  surrounding  country  by  a  catch-drain 
(q.v.).  Care  should  be  taken  that  the  subsidiarv 
ditches  or  drain-pipes  do  not  discharge  into  the 
main  canal  at  a  point  below  the  water-level  of 
the  latter,  for  if  this  happens,  the  free  circulation 
of  air  through  the  soil  by  means  of  the  drains  is 
impeded  and  there  is  danger  that  the  water  will 
back  up.  Drainage  canals  should  be  kept  free 
from  weeds,  for  their  growth  impedes  the  flow  of 
water,  by  decreasing  the  area  of  the  ditch  and 
by  increasing  the  friction  of  the  running  water. 
Various  machines  have  been  devised  for  cutting 
the  growth  of  weeds  in  ditches  and  for  digging 
them  out  by  the  roots.  Having  considered  some 
of  the  most  general  principles  underlying  the  con- 
struction of  a  drainage  system,  a  few  of  the  most 
important  examples  of  land  reclamation  will  be 
described. 

One  of  the  best-known  and  most  extensive  sys- 
tems of  land  reclamation  is  found  in  Holland. 
Here  the  greater  part  of  the  country  is  low  and 
flat,  and  is  protected  from  inundation  by  an 
enormous  system  of  dikes.  The  soil  was  origi- 
nally marshy  and  the  territory  included  nume- 
rous lakes.  By  an  elaborate  and  scientific  system 
of  canals  many  of  these  marshes  and  lakes,  now 
called  poldc7--1find.  have  been  drained  and  con- 
verted into  fertile  soil.  (See  Polder.)  Tlie  most 
famous  of  these  polders  is  the  former  site  of  the 
Haarlem  Lake,  where  a  population  of  nearly 
20.000  people  are  now  dwelling.  Another  of  these 
polders   is  the  Biesbosch. 

The    Haarlem   Meer   was   formed   in   the   six- 


teenth and  seventeenth  centuries  bj-  the  junction 
of  several  small  lakes.  Three  villages  were  cov- 
ered with  water,  the  last  in  1647,  and  much 
otherwise  valuable  territory  was  rendered  useless. 
Of  the  various  early  plans  for  relief,  one  pro- 
posed by  Leeghwater,  in  1643,  contemplated  an 
embankment  around  the  whole  area,  and  160 
windmill-driven  pumps,  with  an  estimated  cost 
of  about  $1,500,000.  In  1836  the  Meer  was 
extended  still  further,  and  in  1837  work  was 
begun  for  the  reclamation  of  44,724  acres  of 
land,  covered  with  some  thirteen  feet  of  water. 
An  embankment  37%  miles  long  was  built 
around  the  lake,  and  a  canal  then  in  existence 
Mas  improved  and  extended,  partly  for  naviga- 
tion. It  was  decided  to  use  steam-power  for 
pumping,  and  a  pumping-engine  was  adopted  of 
the  single-acting  type.  It  had  a  high-pressure 
cylinder  inside  the  low-pressure  one.  and  a 
cross-head  coupled  to  eleven  beams;  on  the  outer 
end  of  each  was  a  single-acting  pump.  These 
pumps  were  arranged  in  a  circle.  The  first  en- 
gine had  a  high-pressure  cylinder  of  8414  inches 
diameter;  low-pressure,  144%  inches.  The 
pump  cylinders  were  63  inches  in  diameter.  The 
stroke  of  both  the  steam  and  pump  cylinders 
was  10  feet.  The  beams  were  32  feet  10  inches 
long.  Each  of  the  five  boilers  was  6  feet  in 
diameter,  and  30  feet  long,  with  a  single  4-foot 
flue.  There  were  three  engines  in  all,  the  last 
two  to  be  erected  being  similar  to  the  one  de- 
scribed, but  having  a  73-inch  pump  cylinder. 

The  first  engine  lowered  the  lake  six  inches 
in  about  ten  months,  after  which  it  took  the 
three  engines  39  months  to  complete  the  work. 
For  the  six  years  ending  about  1844,  the  first, 
or  Leyden  engine,  ran  at  an  average  speed  of 
5^2  strokes  per  minute,  discharging  238  long 
tons  of  water  per  minute.  At  the  close  of  that 
period  this  pumping-engine  was  replaced  by  a 
centrifugal  pump,  having  a  58-inch  inlet,  and 
driven  by  an  inverted  direct-acting  compound 
engine,  designed  to  rim  at  100  revolutions  per 
minute,  and  to  give  550  indicated  horse-power. 
On  a  trial,  this  plant,  with  the  engine  running 
at  90.9  revolutions  per  minute,  and  with  a  lift 
of  14.97  feet,  delivered  203  long  tons  of  water 
per  minute  for  some  hours :  the  maximum  for 
one  hour  being  342  tons,  lifted  15.34  feet. 

With  the  exception  of  Holland,  the  Fenland 
of  England  is  a  region  where  the  science  of 
drainage  has  probably  been  applied  to  the 
improvement  of  land  on  a  larger  scale  than 
in  any  other  part  of  the  world.  The  district 
kno^\-n  as  The  Fens  is  a  tract  of  flat  and  marshy 
land  on  the  east  coast  of  England,  having  an 
area  of  about  400.000  acres.  The  whole  region 
was,  centuries  ago,  converted  into  an  unprofit- 
able marsh  by  repeated  incursions  of  the  sea, 
coupled  with  obstructions  to  the  outward  flow 
of  the  rivers  Xene.  Cam,  Ouse,  Welland.  etc. 
Vast  operations  have  been  carried  on  ever  since 
the  time  of  Charles  I.,  by  digging  new  channels 
and  outfalls,  and  employing  windmills  and 
steam-engines  to  pump  the  water  from  the 
marshes  and  ponds  into  these  artificial  channels. 
The  region  is  divided  into  the  yorfh.  the  Middle, 
and  the  South  Levels,  managed  by  commission- 
ers, whose  powers  are  derived  from  special  acts 
of  Parliament.  The  improved  value  of  the  land 
is  the  fund  out  of  which  the  expen.se  of  the  engi- 
neering works  is  defrayed.  It  was  in  one  of 
these  districts    (the   Middle   Level,  between  the 
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Xene  and  the  Old  Bedford  rivers)  that  an  irrup- 
tion took  ijhice  in  18U2,  whieii  strikingly  illus- 
trates the  dependence  of  the  safety  of  the  whole 
region  on  well-formed  and  well-maintained 
embankments. 

There  was  a  sluice,  called  Saint  Germain's 
sluice,  situated  at  the  contluence  of  the  Mid- 
dle Level  main  outfall  drain  Avith  the  River 
Ouse,  near  the  upper  end  of  another  arti- 
ficial channel,  known  as  the  Eau  Brink  cut.  On 
May  4,  1862,  this  sluice  gave  way  without 
the  slightest  warning;  the  tidal  waters  under- 
mined the  brickwork,  and  formed  a  hole  in  the 
bed  of  the  river,  into  which  the  works  of  the 
sluice  sank.  The  tidal  waters  rushed  up  tlie 
opening,  and  ebbed  and  flowed  throughout  a  dis- 
tance of  20  miles.  An  attempt  was  made  to 
throw  an  earth  and  cradle  dam  across  the  drain, 
at  about  500  yards  from  the  fallen  sluice;  but 
this  was  relinquished  in  favor  of  a  permanent 
coffer-dam  of  pile-work,  at  a  distance  of  half 
a  mile  from  the  sluice;  and  after  incessant  exer- 
tions from  May  10  to  June  19,  the  tidal  waters 
were  at  length  effectually  shut  out  by  a  strong 
dam.  The  failure  of  the  Saint  Germain's  sluice 
was  not  the  only  irruption  that  had  to  be 
battled  with;  eight  days  after  that  failure, 
under  the  pressure  of  a  high  spring-tide,  the 
west  bank  of  the  drain  gave  way,  on  May  12, 
at  a  point  about  four  miles  from  the  sluice;  the 
bank  had  been  built  only  to  resist  upland  Avaters 
and  not  a  rush  and  a  pressure  of  the  sea.  The 
rupture  carried  away  70  yards  of  the  bank, 
scouring  out  a  hole  10  feet  deep  at  the  spot,  and 
admitting  a  rush  of  water  which  covered  6000 
acres  of  fertile  land  to  a  depth  of  two  or  three  feet, 
increased  at  successive  high  tides  to  10,000  acres. 
In  completing  the  repairs,  it  was  decided  to 
substitute  syphons  for  sluices  to  carry  off  the 
water,  but  these,  after  being  operated  a  number 
of  years,  have  been  abandoned  in  favor  of  a  new 
sluiceway.  The  attempt  to  carry  off  the  water 
from  the  fen-lands  by  gravity  has  in  no  instance 
proved  completely  successful.  Pumping  plants  have 
therefore  been  installed  here  and  there,  to  carry  off 
the  water,  either  constantly,  or  at  flood  seasons. 

In  the  valley  of  the  Po,  600,000  acres  of  marsh- 
land have  been  drained  and  transformed  into 
rich  farm-land,  the  water  being  lifted  off  by 
pumps.  The  same  kind  of  work  has  been  done 
in  the  south  of  France. 

In  America,  a  large  amount  of  land-reclama- 
tion work,  by  gravity-canal  systems,  has  been 
accomplished  in  Florida,  Illinois,  Indiana,  and 
Minnesota.  Two  drainage  canals  have  been  con- 
structed in  the  Red  River  Valley  of  Minnesota, 
which  have  reclaimed  250,000  acres  of  land.  One 
of  these,  which  is  7  miles  long,  20  feet  wide  at 
the  bottom,  and  which  varies  at  depth  from. 
3  to  10  feet,  was  constructed  at  a  cost  of  about 
1 1  cents  a  cubic  yard  of  excavation. 

In  Florida,  the  work  of  draining  marsh-landa 
has  been  intrusted  to  various  private  com- 
panies under  land  grants  or  purchases.  Some 
of  the  companies  have  constructed  only  the  main 
drainage  canals,  leaving  the  subsidiary  canals 
and  ditches  to  be  dug  by  purchasers.  Other 
companies  have  not  only  developed  but  also 
cultivated  the  land,  transforming  it  in  some 
cases  into  sugar  plantations.  Florida,  with  its 
fertile  soil  and  subtropical  climate,  offers  a 
wide  field  for  land  reclamation,  for  it  is  esti- 
mated that;,  out  of  a  total  area  of  58,700  square 


miles,  4400  square  miles  are  water  surface,  and 
14,000  more  are  swamp  lands.  The  swamp 
lands  are  of  different  kinds.  There  are  ( 1 ) 
those  bordering  rivers  and  subject  to  the  rise 
and  fall  of  the  latter,  which  in  most  cases  can 
only  be  draine4  by  constructing  embankments 
and  pumping;  (2)  large  morasses  near  the 
sources  of  rivers,  which,  being  at  the  head- 
waters of  the  streams,  can  be  drained  by  gravity; 
(3)  large  shallow  ponds,  which,  when  drained 
or  in  dry  seasons,  become  fertile  prairies.  Thus 
far  the  work  done  has  chiefly  consisted  in  dig- 
ging shallow  gravity  canals,  and  in  widening 
and  deepening  existing  chanels.  ^Vithin  the 
limits  of  the  city  of  Philadelphia,  Pa.,  several 
thousand  acres  of  cultivated  land  lie  below  the 
tide  levels  of  the  Delaware  and  Schuylkill 
rivers,  protected  fiom  inundation  by  at  least 
200  miles  of  surounding  dikes  and  drained 
by  numerous  canals  and  ditches. 

Various  schemes  have  been  proposed  from 
time  to  time  for  draining  the  Newark  and 
Hackensack  meadows,  but  at  the  close  of  the 
nineteenth  century  nothing  effectual  had  been 
accomplished.  These  salt  marshes  or  meadows, 
embracing  an  area  about  18  miles  long  and  4 
miles  wide,  and  surrounded  by  some  of  the 
most  thickly  populated  districts  in  the  world, 
are  sorely  needed  by  the  overflowing  popula- 
tions of  Xew  York,  Jersey  City,  and  Newark. 
They  are  crossed  by  twelve  important  lines  of 
railway  and  intercepted  by  a  navigable  river. 
They  are  covered  with  a  luxuriant  crop  of  sedge- 
grass,  which  forms  a  breeding-place  for  mosqui- 
toes and  other  pests.  Consult  Wheeler,  The 
Drainage  of  Fens  and  Lowlands  hy  Gravitation 
and  Steam  Power  (London,  1888).  For  drain- 
age and  sewerage  of  cities,  see  Sewerage. 

Drainage  of  Farm-Lands.  The  earliest 
method  of  freeing  land  from  superfluous  water 
was  by  open  ditches  and  drains,  but  throw- 
ing  up   the   land    in   beds,   hilling,   and   ridging 


No.  1,  long-handled  shovel  for  loose  earth ;  2,  3,  4,  spades 
for  digging  the  ditch. 

were  practiced  with  the  same  object  in  view. 
These,  however,  are  only  partial  and  super- 
ficial in  their  effects.  The  Roman  agricul- 
tural  writers   mention   the   good   results   arising 
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from  covered  drains,  which  were  formed  of 
stone,  wood,  or  other  substances.  Cato,  who 
wrote  in  the  second  century  B.C.,  gave  specific 
directions  for  drainage.  The  art  of  drainage 
W'as  understood  and  practiced  at  a  much  earlier 
date  by  the  Egyptians  and  Babylonians.  Primi- 
tive methods  were  also  practiced  to  a  limited 
extent  in  early  days  in  Great  Britain,  and  on 
tlie  Continent  of  Europe.  The  progress  of 
draining,  however,  was  slow  and  partial  until 
well  on  in  the  nineteenth  century,  when  the  prac- 
tice was  reduced  to  a  system. 

Practical  men  consider  the  line  of  greatest 
fall,  or  quickest  descent,  the  best  for  cutting 
■drains  in  a  field.  A  fall  of  at  least  one  inch 
in  100  feet  should  be  secured,  if  possible.  The 
most  efficient  system  of  drains  can  be  laid  out 
only  after  careful  leveling  (q.v.)  of  the  land 
to  be  drained.  The  smaller  drains  usually 
open  into  larger  or  main  drains,  which  are 
laid  in  the  lowest  ground,  instead  of  each  dis- 
charging its  quota  of  water  into  an  open  ditch. 
This  is  rendered  necessary  as  the  mouths  of 
the  smaller  drains  would  be  more  liable  to  be 
choked  up  by  the  growth  of  weeds;  while  the 
collecting  of  water  into  main  drains  secures  a 
fuller  flow  to  sweep  out  any  matter  which  might 
accumulate  where  the 
discharge  is  small. 
Moreover,  the  less  the 
action  of  the  air  in 
the  drains,  the  more 
efficient  they  are.  The 
most  efficient  and  at 
the  same  time  the 
cheapest  drain  is 
made  so  that  a  pipe 
of  cylindrical  form 
may  be  laid  along  the 
bottom,  which  need  be 
of  no  greater  width 
than  is  necessary  to 
allow  of  the  pipes  be- 
ing properly  laid. 
Drains  of  this  form 
are  cut  with  a  set  of 
spades,  which  are  of 
different  widths — the 
broader  implements 
being  used  for  taking 
out  the  top,  and  the 
narrower  for  the  bot- 
tom. The  implement 
which  prepares  the 
bottom  of  the  drain 
for  the  tile  is  called 
a  draining-scoop,  of 
which  there  are  a 
variety  of  forms.  Va- 
rious forms  of  ma- 
chines adapted  to  dig- 
ging ditches  for  un- 
FINI8HING  TOOLS.  dcrgrouud    drains   are 

1,  groove-maker  for  round  found  in  the  market, 
tile  operated  by  pushing;  2  before  the  general  use 
and  i,  the  same  for  hexagonal        .       .  f 

tile;  3,  groove-maker  for  of  pipes,  stones  were 
round  tile,  operated  by  draw-  the  common  mate- 
^^^-  rials        with        which 

drains  were  formed.  It  was  recommended  that 
they  should  be  broken  so  as  to  pass  through  a  ring 
two  inches  and  a  half  in  diameter.  From  nine 
inches  to  a  foot  in  depth  was  the  quantity  which 
was  commonly  put  in.    When  tiles  and  pipes  were 


first  used,  it  was  even  thought  necessary  to  have 
some  gravel,  or  small  stones,  placed  above  them 
in  the  drains,  for  the  purpose  of  enabling  the 
water  to  find  its  way  into  them.  It  was  soon 
found,  however,  that  tile  drains  were  quite  as 
efficient  without  any  stones  or  gravel;  and  that 
they  were  less  liable  to  be  choked  up,  as  the  clay 
or  earth  acted  as  a  filter  in  preventing  the  in- 
trusion of  any  kind  of  solid  matter.  Many  kinds 
of  tiles  and  pijies  have  been  tried,  but  the 
cylindrical  form  is  most  used.  At  one  time 
a  bore  of  one  inch  diameter  in  the  tile  was 
thought  sufficient,  but  tiles  of  three  to  four 
inches  are  now  preferred.  They  are  usually 
made  12  or  15  inches  in  length.  The  con- 
tinuity of  the  drain  is  sometimes  maintained 
by  collars,  but  these  are  expensive  and  are 
not  considered  necessary.  In  soft  or  clayey  sub- 
soil semi-cylindrical  tiles  have  been  laid  with 
the  bend  up,  but  this  is  rarely,  if  ever,  necessary. 
The  size  of  the  tile  required  depends  on  the 
size  of  the  area  to  be  drained.  Waring  gives 
the  following  directions  for  average  conditions. 
With  drains  4  feet  or  more  in  depth,  laid  on  a 
uniform  fall  of  3  inches  in  100  feet:  For  2  acres, 
l^-inch  pipes;  for  8  acres,  2i/4-inch  pipes;  for 
20  acres,  3%-inch  pipes;  for  40  acres,  two  S^^- 
inch  pipes;  for  50  acres,  6-inch  pipes;  for  100 
acres,  8-inch  pipes.  Elliott  gives  the  following 
tables,  based  on  Kutter's  fornuila,  for  determin- 
ing the  number  of  acres  a  tile  of  given  diameter 
and  per  cent,  of  grade  will  drain.  They  are 
applicable  to  main  drains,  well  laid,  where  the 
water  is  supplied  to  them  by  sub-mains  and 
laterals.  Table  1  gives  the  discharge  in  cubic 
feet  per  second  for  sizes  of  tile-drains  from  4 
inches  to  20  inches  in  diameter,  computed  on  a 
grade  of  1  per  cent.,  or  1  foot  per  100.  Table 
2  gives  the  square  roots  of  grades  from  0.04  foot 
per  100  feet  to  1  foot  per  100  feet: 

Table  1. — Discharge  of  Tile  from  4  to  20  Inches  in 
Diameter  on  a  Grade  of  1  Foot  per  100  Feet 


Diameter 

Discharge  in 

Diameter 

Discharge  in 

of  tile 

cubic  feet 

of  tile 

cubic  feet 

in  inches 

per  second 

in  inches 

per  second 

4 

0,16 

10 

2.05 

5 

.31 

12 

3.40 

6 

.49 

15 

6.29 

7 

.72 

18 

10.37 

8 

1.11 

20 

13.85 

9 

1.53 

Table  2. — Grades  per  100  Feet,  and  Their  Square  Roots 


Grade 

Grade  in 
inches 

(approxi- 
mated) 

Square 

Grade 

Grade  in 
inches 

Square 

per  100  ft. 

root 

per  100  ft. 

root 

in  feet 

of  grade 

in.feet 

mated) 

of  grade 

0.04 

J 

0.200 

0.35 

4, 

0.592 

.05 

1 

.224 

.40 

4; 

.632 

.06 

S 

.245 

.45 

5f 

.671 

.07 

if 

.265 

.50 

6 

.707 

.08 

1 

.283 

.55 

6| 

.742 

.09 

.300 

.60 

Ti 

.775 

.10 

1^ 

.316 

.65 

7i 

.806 

.12 

H 

.346 

.70 

8| 

.837 

.14 

.374 

.75 

9 

.866 

.15 

Is 

.387 

.80 

9| 

.894 

.16 

2 

.400 

.85 

lOJ 

.922 

.18 

2i 

.424 

.90 

io| 

.949 

.20 

24 

.447 

.95 

Hi 

.975 

.25 

3 

.500 

1.00 

12 

1.000 

.30 

31 

.548 

To  determine  the  number  of  acres  that  a  tile 
main  of  given  size  and  grade  will  drain,  mul- 
tiply the  discharge  of  the  tiles,  according  to  size, 
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as  given  in  Table  1,  by  the  square  root  of  the  ground  for  the  roots  of  plants,  and  the  increased 
grade  upon  whicll.  it  is  proposed  to  lay  the  capacity  of  the  soil  to  absorb  rains  and  nianui-es 
main,  as  found  in  Table  2.  When  it  is  desired  and  to  retain  them  and  also  capillary  water 
that  the  main  shall  carry  1   inch   in  depth  per     during   the   summer.      Drainage    is   also   one   of 

the  most  efficient  means  of  removing  excess  of 
soluble  salts  from  alkali  soils  (q.v. ),  and  thus 
rendering  them  fit  for  the  growth  of  useful 
crops.  Subsoil  drainage  has  been  perhaps  the 
most  valuable  improvement  connected  with  agri- 
culture. For  further  information,  consult: 
Storer,  Agriculture,  7th  ed.    (New  York,  1897)  ; 


Cross-section  of  drain, 
Showing  tile  in  place. 

acre  in  twenty-four  hours,  multiply  this  result 
by  24;  if  one-half  inch,  multiply  by  48;  if  one- 
fourth  inch,  nuiltiply  by  96. 

There  is  much  ditference  of  opinion  as  to  the 
proper  depth  and  distance  apart  of  drains. 
Smith,  an  early  ^^orker  in  this  field,  at  first 
adv'ocated  placing  the  drains  from  2%  to  3  feet 
deep,  and  at  intervals  of  from  10  to  40  feet 
according  to  the  nature  of  the  land.  Experience, 
however,  has  been  gradually  favoring  deeper 
drains,  beyond  the  reach  of  plant-roots,  and  at 
wider  intervals.  Even  on  the  most  tenacious 
soils,  with  subsoils  of  till,  few  now  think  of 
having  drains  less  than  3  feet  in  depth,  though 
the  distance  apart  should  not  in  many  cases  be 
more  than  from  25  to  30  feet.  The  depth,  how- 
ever, depends  greatly  on  the  soil — 3^^  and  4  feet, 
with  the  leader  drains  6  inches  deeper,  are 
common  dimensions.  In  peaty  land  the  depth 
has  sometimes  to  be  7  feet.  The  width  between 
drains  depends  on  the  wetness  of  the  land  and 
the  character  of  the  subsoil.  King  states  that 
*'in  loose,  loamy  soils,  and  especially  if  under- 
lain by  sand,  good  drainage  will  be  secured  with 
■drains  100  feet  apart  and  3i/l>  feet  deep.  On 
heavier  soils,  they  must  be  closer."  The  follow- 
ing table,  given  by  Parkes,  may  be  studied  with 
profit  in  this  connection : 

Mass  of  Soil  Drained  for  Different  Depths  and  Dis- 
tances OF  Tile 


Depth  of  drains 

Distance  between 
drains 

Mass  of  soil 
drained  per  acre 

Feet 
2 
3 
4 

Feef 
24 
33i 
50 

Cubic  yards 
3.22fii 
4,840' 
6,453 

The  principal  advantages  of  drainage  of  ordi- 
nary farm-lands  are :  ( 1 )  The  removal  of  stag- 
7iant  water,  the  presence  of  which  favors  the 
formation  of  cliemical  compounds  injurious  to 
crops,  keeps  the  land  cold  by  evaporation,  and 
delays  not  only  plowing,  planting,  and  sub- 
sequent tillage  operations,  but  harvesting;  (2) 
the  deepening  of  the  surface  stratum  of  friable 
soil,  with  the  consequent  increase  of  feeding 
Vol.  VI— 18. 


diagram   of  drained  FIELD, 

Showing  angle  at  which  branches  meet  the  main  drain. 

Miles,  Land  Draining  (New  York,  1897)  ;  King, 
Irngaiion  and  Drainage  (New  York,  1899)  ;  and 
Elliott,  "Farm  Drainage,"  in  United  States  De- 
partment of  Agriculture,  Farmers'  Bulletin  JfO 
(Washington,  1896).  See  Swamps;  Savannas; 
Marshes  :  Bogs  ;  Alkali  Soils. 

DRAINAGE.  For  the  use  of  this  term  in 
physiograjjliy,  see  River;  Valley;  Geology. 

DRAINAGE  TUBES.  In  surgery,  tubes  of 
rubber  or  glass  employed  for  removing  pus  or 
septic  matter  from  tissues  or  from  cavities.  The 
rubber  drainage  tubes  are  the  ones  most  fre- 
quently used.  They  are  of  soft  rubber,  from 
Vs  to  %  an  inch  in  diameter,  and  from  a  few 
inches  to  seven  or  eight  inches  in  length,  or 
even  longer,  and  are  perforated  by  numerous 
lioles,  from  an  eighth  to  one-quarter  of  an  inch 
in  diameter,  throughout  their  length.  The  glass 
tubes  are  used  mainly  for  abdominal  work,  and 
are  of  large  diameter,  usually  from  three-eighths 
to  five-eighths  of  an  inch.  For  special  purposes 
tubes  of  metal  and  hard  rubber  have  been  em- 
ployed. When  placed  in  fresh  Avounds,  or  in 
the  body  cavities  after  operation,  Avhen  suppura- 
tion is  absent,  their  object  is  to  remove  blood, 
serum,  or  discharges  which  by  their  subsequent 
accumulation  might  become  a  source  of  septic 
infection.  Drainage  tubes  were  first  introduced 
by  the  distinguished  French  surgeon  Chas- 
saignac. 

DRAKE,  At.exaxder  Wilson  (1843—).  An 
American  artist  and  critic,  born  at  Westfield, 
N.  J.  He  studied  oil  and  water-color  painting, 
and  practiced  wood-engraving.  From  1870  to 
1881  he  was  the  head  of  the  art  department  of 
Scribner's     Magazine,     and     afterwards     became 
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identified  with  the  Century  Publishing  Company 
as  art  director. 

DRAKE,  Charles  Daniel  (1811-92).  An 
American  jurist,  born  in  Cincinnati.  He  served 
for  some  years  in  the  United  States  Xa\y,  then 
studied  and  practiced  law  in  his  native  city,  and 
afterwards  went  to  Saint  Louis,  where  he  was 
a  member  of  the  Jlissouri  Constitutional  Conven- 
tion of  1865.  From  18G7  to  1870  he  was  a  mem- 
ber of  the  United  States  Senate,  and  from  1870 
to  1885  was  Chief  Justice  of  the  Court  of  Claims 
in  Washington.  He  published  a  Treatise  on  the 
Laic  of  Suits  by  Attachment  in  the  United  States 
(1854);  and  Union  and  Anti-Slavery  Speeches 
(1864). 

DRAKE,  Daxiel  (1785-1852).  An  American 
physician.  He  was  born  in  Plainfield,  N.  J., 
graduated  in  the  medical  school  of  the  University 
of  Pennsylvania  in  1815,  and  settled  in  Cincin- 
nati, Ohio,  where  he  became  knoAvn  as  a  physi- 
cian and  writer.  In  1820  he  organized  the  Med- 
ical College  of  Ohio  in  Cincinnati  and  secured  a 
State  appropriation  for  its  support  and  that  of  a 
hospital.  In  1827  he  founded  the  M'estern  Jour- 
nal of  the  Medical  and  Physical  Sciences,  which 
he  continued  to  edit  until  1848.  He  was  con- 
nected, either  as  a  lecturer  or  professor,  at  differ- 
ent times,  with  Transylvania  U'niversity,  Lexing- 
ton, Ky. ;  the  University  of  Louisville,  and 
Jefferson  Medical  College,  Philadelphia.  His 
voluminous  published  works  on  medicine  include : 
Topography,  Climate,  and  Diseases  of  Cincinnati 
(1810)  ;  Practical  Treatise  on  the  History.  Pre- 
i-ention,  and  Treatment  of  Epidemic  Cholera 
(1832)  ;  Practical  Essays  on  Medical  Education 
(1832);  Systematic  Treatise  on  the  Principal 
Diseases  of  the  Interior  Valley  of  North  America 
(1850-54).  Consult  Mansfield,  Life  of  Daniel 
Drake   (Cincinnati,  1855). 

DRAKE,  Sir  Francis  (e.1540-96).  An  Eng- 
lish admiral  and  navigator,  born  at  Crowndale, 
near  Tavistock,  in  Devonshire.  He  was  appren- 
ticed at  an  early  age  to  a  sea-captain  and  lat«r 
engaged  in  the  coasting  trade  for  a  few  years. 
In  1.565-66  Drake  extended  the  field  of  his  opera- 
tions to  Guinea  and  the  Spanish  Main.  In 
1567-68  he  commanded  a  ship  in  the  last  ex- 
pedition of  Hawkins  against  the  Spaniards, 
which  ended  so  disastrously.  After  this  he 
made  two  voyages  to  the  West  Indies,  under- 
taken for  the  purpose  of  obtaining  informa- 
tion preparatory  to  the  execution  of  a  plan  of 
revenge  for  Hawkins's  ill-fated  squadron.  Tliis 
done,  Drake  set  out  on  a  third  voyage  in  1572, 
having  with  him  three  ships  and  seventy-three 
men,  and  with  this  force  captured  the  Spanish 
town  of  Nombre  de  Dios,  on  the  Isthmus  of 
Panama,  with  an  enormous  store  of  treasure, 
took  a  Spanish  galleon  in  the  harbor  of  Carta- 
gena, and  burned  the  town  of  Porto  Bello. 
Finally,  the  indefatigable  adventurer,  with  eigh- 
teen Englishmen  and  thirty  Indians,  crossed  the 
Isthmus  of  Panama  and  saw  the  South  Sea,  pray- 
ing God  that  he  "might  sail  once  in  an  English 
ship  in  that  sea."  Laden  with  spoil,  he  sailed 
homeward,  and  reached  Plymouth  on  Sunday, 
August  9,  1573.  From  1573  to  1576  Drake  sensed 
in  Ireland ;  but  in  the  latter  year  his  thoughts 
turned  to  the  sea.  and  in  December.  1577.  he 
sailed  from  Plymouth  for  the  Spanish  Main  with  a 
squadron  consisting  of  his  own  ship,  the  Pelican, 
of  100  tons,  the  Elizabeth,  of  80  tons,  and  three 


smaller  vessels.  That  this  expedition  against  a 
nominally  friendly  power  was  encouraged,  if  not 
sanctioned,  by  Queen  Elizabeth,  is  undoubted. 
Drake  sailed  for  South  America,  entered  the  Rio 
de  la  Plata,  and  went  south  to  the  straits  of  Ma- 
gellan. After  battling  with  the  currents  for  six- 
teen days,  he  entered  the  Pacific.  A  furious  storm 
separated  the  fleet.  The  Elizabeth  returned  to 
England,  another  vessel  wa.s  lost  with  all  on  board, 
and  the  Pelican — renamed  the  Golden  Hind — was 
alone  left  to  explore  the  unknown  Pacific.  The 
voyage  was  a  series  of  successful  exploits.  The 
Spanish  towns  on  the  coasts  of  Chile  and  Peru 
were  sacked  and  a  treasure  ship  was  captured. 
Drake  then  steered  for  the  northeast,  hoping  to 
find  a  passage  back  to  the  Atlantic,  but  finding  his 
crew  unwilling  to  encounter  the  cold  of  the  high 
latitudes,  he  turned  south  and  refitted  his  ships 
in  a  small  harbor  just  north  of  the  Golden  Gate, 
receiving  the  homage  of  the  natives  in  the  name 
of  Queen  Elizabeth.  He  then  steered  across  the 
Pacific,  touched  probably  at  what  are  the  Pelew 
Islands  and  at  Ternate,  in  the  Moluccas,  and 
after  many  hazardous  experiences  anchored  off 
the  southwest  coast  of  Java  on  ^larch  10,  1580. 
Thence  he  struck  across  the  Indian  Ocean, 
doubled  the  Cape  of  Good  Hope  on  June  15,  and 
finallj'  arrived  at  Plymouth  on  September  26, 
1580,  laden  with  treasure  and  spices.  Queen 
Elizabeth  sanctioned  Drake's  'reprisals.'  visited 
the  Golden  Hind,  and  knighted  her  bold  com- 
mander. 

Between  1581  and  1585  Drake  was  ^layor  of 
Plymouth,  and  during  a  part  of  the  year  1585  and 
the  whole  of  1586  he  commanded  a  fleet  of  twenty- 
one  ships  in  a  successful  plundering  expedition 
against  the  Spanish  West  Indies.  From  the  West 
Indies  and  Florida  Drake  made  his  way  up  the 
coast  to  Virginia,  whence  he  sailed  for  England, 
taking  with  him  the  disheartened  Raleigh  colo- 
nists whom  he  had  found  at  Roanoke.  It  is  said 
that  he  brought  back  to  England  on  this  voyage 
both  the  potato  and  the  tobacco-leaf.  In  the 
spring  of  1587  Drake  was  sent  with  a  fleet  to 
raid  the  formidable  Armada  which  Pliilip  was  col- 
lecting for  the  invasion  of  England.  He  entered 
the  harbor  of  Cadiz,  destroyed  the  shipping  in 
the  roadsteads  ( 10,000  tons) .  secured  nnich  booty, 
and  withdrew  to  plunder  the  coast  towns,  de- 
stroying ships  and  fortifications  as  he  went. 
From  the  Spanish  coast  he  sailed  for  the  Azores 
in  the  hope  of  meeting  any  homeward-bound 
ships,  and  was  fortunate  enough  to  secure  a  Por- 
tuguese East  Indiaman  with  a  precious  cargo, 
the  first  intimation  England  had  of  the  vast 
possibilities  in  the  East  India  trade.  He  strongly 
urged  the  Queen  and  her  Ministers  to  follow 
up  the  blow  already  given  Spain  without  al- 
lowing it  time  to  recuperate,  and  served  as  vice- 
admiral  under  Lord  Howard  in  the  fighting  which 
resulted  in  the  destruction  of  the  Armada  (q.v. ). 
The  story  is  told  that  he  kept  Lord  Howard  from 
putting  to  sea  until  they  had  finished  their  game 
of  bowls,  saying:  "There's  plenty  of  time  to  win 
the  game  and  thrash  the  Spaniards  too."  The 
wreck  of  the  great  Armada  quieted  all  fears  of 
invasion  in  England,  and  by  way  of  reprisal  a 
fleet  was  sent  under  Drake  and  Sir  .Tohn  Norreys 
io  the  coasts  of  Spain  and  Portugal,  in  the  spring 
of  1589.  A  large  amount  of  booty  was  taken  and 
the  enemy's  stores  and  shipping  were  so  effect- 
ually destroyed  as  to  prevent  all  possibility  of  a 
future  attempt  against  England.    A  few  years  of 
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quiet  were  followed,  in  1505,  by  an  expedition  to 
the  West  Indies,  in  wliich  Drake  had  under  him 
his  old  connuander.  Sir  John  Hawkins,  as  vice- 
admiral.  The  Spaniards  liad  received  intelli- 
gence of  the  attempt,  and  the  Englishmen  were 
repulsed  in  an  attack  upon  Porto  Rico  and  other 
places.  Hawkins  died  toward  the  close  of  the 
year,  and  was  soon  followed  by  his  commander, 
who  succumbed  to  an  attack  of  dvsentery,  off 
Porto  Bello,  January  28,  1596. 

Consult:  Corbett,  Drake  and  the  Tudor  Navy 
(London,  1898)  ;  id..  Sir  Francis  Drake,  in 
'"English  Men  of  Action  Series"  (London.  1890). 
The  intensely  interesting  original  narrations  of 
Drake's  exploits  may  be  found  in  the  Hakluyt 
volumes  (London,  1848,  1850,  and  1865)  ;  in 
Arber,  An  English  Garner,  Xo.  V.  (7th  ed.,  Bir- 
mingham, 1880-83)  ;  and  in  the  Camden  Miscel- 
lany, vol.  V.  (London,  1863). 

DRAKE,  Fraxcis  Samuel  (1828-85).  An 
American  author,  bom  at  Northwood,  X.  H..  the 
son  of  Samuel  Gardner  Drake.  His  most  impor- 
tant work  is  liis  Dictionary  of  American  Biog- 
raphy (1872),  containing  10,000  biographical 
sketches,  nearly  all  of  which  wei-e  prepared  by 
himself.  He  also  published  Life  of  General  Eenry 
Knox  (1873).  and  The  Toton  of  Roxbury  (1873)  ; 
wrote  several  chapters  for  Winsor's  Memorial 
History  of  Boston  (1880-82)  ;  and  edited  School- 
craft's History  of  the  Indians  (1850). 

DRAKE,  dra'ke,  Friedkich  .Joiiaxx  Heix- 
RiCH  (1805-82).  A  German  sculptor,  born  at 
Pyrmont,  June  23,  1805.  His  father  was  a 
turner,  and  the  son  also  served  an  apprentice- 
ship in  cabinet-work.  His  talent  in  clay- 
modeling  attracted  the  attention  of  Dr.  Mund- 
henke,  a  relative  of  Ranch,  who  in  1827 
obtained  for  him  admission  into  the  sculp- 
tor's atelier.  Drake  also  studied  in  Italy,  where 
he  came  imder  the  influence  of  Thorwaldsen, 
but  Ranch  was  his  principal  master,  and  his 
first  works  were  executed  under  Ranch's  direc- 
tions. Among  the  best  of  them  is  a  group  rep- 
resenting a  "Dying  Warrior"  (1833).  cro\\'ned 
with  the  laurel  of  victory ;  a  "^ladonna  and 
Child."  bought  by  the  Empress  of  Russia,  and  a 
graceful  statue  of  a  "Female  Vine-Dresser"  (Na- 
tional jMuseum,  Berlin).  Among  his  early  works, 
also,  is  a  series  of  excellent  portrait  statuettes  of 
Goethe,  Schiller,  Ranch,  tlie  two  Humboldts,  and 
other  celebrities.  In  1836  he  modeled  the  colos- 
sal bronze  statue  of  Jiistus  IMoser,  a  German 
patriot,  for  Osnabriick,  and  in  1844  he  completed 
the  plaster  statues  of  the  eight  "Provinces  of 
Prussia"  for  the  White  Hall  in  the  Royal  Palace 
of  Berlin.  Among  the  best  of  his  works  is  the 
marble  statue  of  Frederick  William  III.  in  the 
Thiergarten.  Berlin ;  the  frieze  crowning  the  cir- 
cular pedestal,  18  feet  in  lieight.  represents  the 
enjoyment  of  nature,  and  is  one  of  the  most  grace- 
ful works  of  modern  sculpture.  Among  the  princi- 
pal of  his  other  works  is  the  noble  marble  statue 
of  Christian  Ranch,  in  the  vestibule  of  the  New 
Museum.  Berlin;  another  of  the  sculptor  Schin- 
kel  (1869),  and  a  marble  group  in  the  Schloss- 
briiehe  representing  a  "Warrior  CrowTied  by  Vic- 
tory" (1850).  Perhaps  the  most  important  of 
all  his  monumental  works  is  the  colossal  bronze 
statue  of  King  William  of  Prussia  (1867),  for 
the  iron  bridcre  of  Cologne.  At  the  Paris  Exhibi- 
tion of  1867  this  monument  was  adjudged  the 
most  remarkable  work  of  modem  sculpture,  and 


brought  to  the  sculptor  the  great  gold  medal  of 
the  Legion  of  Honor.  His  latest  works  include  the 
colossal  bronze  statue  of  Alexander  von  Hum- 
boldt in  Philadelphia  and  busts  of  Bismarck  and 
Von  ^loltke.  Drake  is  one  of  the  foremost  repre- 
sentatives of  the  German  School  of  sculpture  of 
the  nineteenth  century.  His  art  is  manly  and 
strong,  but  not  without  a  high  appreciation  of 
beauty  of  form.  It  is  not  a  reflection  of  the  an- 
tique, like  that  of  Canova,  but  more  original  and 
modern.  In  his  portrait  woi'k  he  renders  the  char- 
acter of  the  subject  in  its  most  attractive  fea- 
tui'es,  but  without  false  idealization.  He  was 
highly  regarded  bj'  contemporaries,  having  been 
professor  of  the  Academy  of  Berlin  and  member 
of  the  academies  in  Munich.  Saint  Petersburg, 
Antwerp,  Rome,  and  of  the  Institute  de  France. 
He  died  in  Berlin.  April  6,  1882.  Consult: 
Liibke,  History  of  Sculpture,  vol.  ii.  (London, 
1872)  ;  Heinrick,  Ranch,  Rietschel  und  Drake 
(Basel.  1884). 

DRAKE,  Joseph  Rodmax  (1795-1820).  An 
American  poet.  He  is  chiefly  remembered  for  his 
poems  "The  American  Flag"  and  "The  Culprit 
Fay,""  and  for  the  eulogy  by  his  friend  Halleck 
(see  Halleck,  Fitz-Greene)  .  beginning,  "Green 
be  the  turf  above  thee."  Drake  was  born  in  New 
York  City,  was  early  left  an  orphan,  and  had  a 
hard  struggle  in  his  first  years.  He  managed, 
however,  to  studj'  medicine,  graduating  in  1816, 
and  the  same  year  married  the  daughter  of  Henry 
Eckford,  a  ship-builder,  much  to  the  bettering 
of  his  circumstances.  The  same  year  also  he 
wrote  "The  Culprit  Fay,"  his  longest  work,  a 
fanciful  poem  said  to  have  been  composed  to 
show  that  American  rivers  were  not  unadapted  to 
romance  and  romantic  treatment.  In  1818  he 
went  to  Europe  with  his  wife,  and  on  his  return 
wrote  a  series  of  verse  satires  for  the  Ncav  York 
Evening  Post  on  current  events  of  interest. 
They  were  done  in  conjunction  witli  Halleck,  and 
are  generally  known  as  The  Croakers.  The 
verses  were  distinctly  witty,  and  tlieir  good 
liumor  aided  them  in  the  popularity  which  they 
had.  In  1819  Drake  went  to  New  Orleans  to  try 
to  recover  his  health,  but  the  following  year  he 
died  of  consumption  in  New  York.  The  Culprit 
Fay  and  Other  Poems  (inchiding  "The  American 
Flag")  was  published  in  1835.  There  have  been 
two  later  editions.  The  Croaker  verses  were  col- 
lected  in    1880. 

DRAKE,  Nathan  (1766-1836).  An  English 
physician  and  author.  He  was  born  at  York,  and 
was  educated  at  Edinburgh.  After  a  short  resi- 
dence at  Sudbury  he  removed,  in  1792.  to  Had- 
leigh,  Suffolk,  where,  during  an  activity  of  nearly 
half  a  century,  he  became  prominently  known  as 
a  physician  and  essayist.  He  was  a  versatile  and 
very  prolific  author.  His  more  important  works 
include:  Shakespeare  and  His  Times  (1817).  in 
which  the'  accumulated  material  of  previous  edi- 
tions and  annotations  was  for  the  first  time  col- 
lated and  presented  in  its  entirety:  and  On  the 
Use  of  Digitalis  in  Consumptio)i  (five  papers 
published  in  the  Medical  and  Phi/sical  Journal, 
London.  1799-1800).  His  Literary  Hours,  first 
published  in  1798.  were  exceedingly  popular  dur- 
ing the  earlv  part  of  the  nineteenth  century  (4th 
ed.  1820).    ' 

DRAKE,  SAjruEL  Adams  (1833—).  An 
American  editor  and  author,  born  in  Boston. 
Lfpon  the  outbreak  of  the  Civil  War  he  became  in- 
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spector  and  adjutant-general  of  the  Kansas  mili- 
tia, and  rose  to  the  rank  of  brigadier-general  in 
18C4.  Among  his  numerous  interesting  publica- 
tions are  the  following:  Old  Landmarks  of  Bos- 
ton ( 1873)  ;  A'eif?  England  Legends  and  Folk-Lore 
(1884)  ;  The  Making  of  the  Great  West  (1887)  ; 
The  Making  of  the  Ohio  Valley  States  (1894); 
The  Watch  Fires  of  '76  ( 1895)  ;  Myths  and  Fables 
of  To-day  (1900). 

DRAKE,  Samuel  Gardnek  (1798-1875).  An 
eminent  American  antiquarian.  He  was  born  in 
Pittsfield,  Mass.,  was  educated  in  the  common 
schools,  and  from  1818  to  1825  taught  in  a  dis- 
trict school.  In  1828  he  went  to  Boston,  where 
he  established  an  antiquarian  book-store — the 
first  of  its  kind  in  the  United  States — and  de- 
voted himself  to  the  study  of  early  Massachusetts 
history.  He  was  one  of  the'  founders  (1847)  of 
the  New  England  Historical  and  Genealogical 
Society,  was  its  president  in  1858,  and  for  many 
years  was  the  editor  of  its  quarterly  Register. 
He  published  four  valuable  works  on  Indian  his- 
tory: Indian  Bioqraphy  (1832);  Book  of  the 
Indians  (1833);  'Old  Indian  Chronicle  (1836); 
and  Indian  Captivities  (1839)  ;  besides  the  His- 
tory and  Antiquities  of  Boston  (1856)  ;  Annals 
of  Witchcraft  in  the  United  States  (1869)  ;  and 
History  of  the  French  and  Indian  War  (1870). 
He  also  edited  Church's  Entertaining  History  of 
King  Philip's  War  (1825)  ;  Mather's  Indian 
War  of  1675-76  (1862)  ;  Early  History  of  Xew 
England  (1864);  and  Hubbard's  Indian  Wars 
(1865). 

DRAKENBORCH,  drii  '  ken  -  borK,  Arnold 
(1684-1748).  A  Dutch  classical  scholar.  He 
was  born  at  Utrecht,  Netherlands,  and  after 
studying  there  and  at  Leyden,  succeeded  Bur- 
mann  as  professor  of  history  and  eloquence  at  the 
university  of  his  native  town  (1716).  His  chief 
publications  are  an  edition  of  Silius  Italicus 
(1717),  and  his  masterpiece  an  edition  of  Livy 
(1738-46).  This  work,  though  lacking  in  definite 
method,  contains  much  valuable  material  and  is 
still  often  cited. 

DRAKENSBERG,  drii'kens-berg.  A  moun- 
tain range  of  South  Africa,  running  through  the 
eastern  part  of  Cape  Colony,  along  the  eastern 
frontier  of  the  Orange  River  Colony,  and  form- 
ing part  of  tlie  northwest  frontier  of  Natal 
( Map :  Orange  River  Colony,  E  9 ) .  It  may 
be  regarded  as  a  link  of  the  great  mountain  sys- 
tem which  traverses  the  greater  portion  of  the 
Cape  Colony  and  a  direct  continuation  northward 
of  the  Stormbergen.  The  highest  peaks  are 
Mont-aux- Sources,  Champagne  Castle — both  esti- 
mated altitudes  of  10,500  to  12,000  feet— and 
Giants'  Castle  (9600  feet).  Its  two  passes  of 
Van  Reenan  (5400  feet)  and  Laings  Neck  (4100 
feet)  are  crossed  by  railways.  This  region  was 
the  scene  of  numerous  battles  in  the  wars  between 
the  Boers  and  the  British. 

DRAMA  (Lat.,  from  Gk.  dpS./j.a.  from  Spav, 
dran,  to  act).  A  form  of  literary  art  designed 
for  the  direct  representation  of  human  actions 
and  characters,  through  their  impersonation  by 
actors  before  an  audience.  Though  many  modern 
plays  have  been  written  in  prose,  the  drama  is 
historically  classified  as  a  department  of  poetry, 
side  by  side  with  the  epic  and  the  lyric.  The  for- 
mer of  these  describes  events  in  the  narrative 
form ;  the  latter  is  the  detached  expression  of  in- 
dividual   motion.     Both   of   these   elements   mav 


enter  into  the  drama  in  a  subordinate  way,  but 
in  dramatic  poetry  the  facts  of  a  story  are  actu- 
ally developed  upon  the  stage  in  the  interchange 
of  speech  and  action.  It  is  the  action,  too,  which 
distinguishes  the  drama  from  simple  dialogue,  in 
which  the  persons  are  mere  mouthpieces  for  the 
expression  of  ideas.  The  drama  is  an  exhibition 
of  human  types.  It  brings  into  play  every  emo- 
tion which  can  be  objectively  expressed,  whether 
by  word  or  gesture  or  play  of  feature,  or  what 
the  modern  playwright  describes  as  'business.' 
The  illusion  of  reality  is  heightened  by  the  efforts 
of  the  scene-painter  and  the  stage-manager, 
which,  however,  belong  to  the  technical  side  of 
dramatic  art.     See  Theatre. 

The  division  of  a  play  into  acts  and  scenes, 
however  (see  Act),  is  a  usage  originating  in  the 
subject  matter  of  the  drama  itself,  though  the 
invention  of  the  drop-curtain  and  scene-shifting 
accessories  make  it  seem  to  some  extent  an  affair 
of  mechanical  adaptation.  Tlie  several  acts  mark 
different  stages  in  the  development  of  the  theme, 
successively  introducing  the  characters  and  ele- 
ments of  the  plot,  showing  the  complications 
which  led  to  its  climax,  and  finally  solving  its 
problem  by  the  'catastrophe.'  At  the  same  time, 
the  natural  changes  of  background  commonly 
coincide  with  the  changes  of  acts.  The  succession 
of  scenes  (subdivisions  of  acts)  usually  depends, 
in  a  classical  play,  upon  the  entrance  or  exit  of 
important  characters. 

The  same  double  consideration  underlies  the 
famous  doctrine  of  the  'unities,'  which  are  in  part 
a  formulation  of  the  inevitable  restrictions  of  the 
stage.  They  are  traced  to  some  of  Aristotle's 
remarks  on  tragedy,  in  his  Poetics,  but  they  were 
most  definitely  accepted  as  conventions  of  the 
theatre  by  the  classical  French  dramatists,  Ra- 
cine and  his  successors.  The  'dramatic  unities' 
are  three:  of  place,  of  time,  and  of  action.  The 
first  precludes  any  extensive  change  of  scene. 
The  second  requires  that  all  the  events  of  the 
play  must  occur  within  the  space  of  one  day. 
Unity  of  action  demands  that  all  the  incidents  of 
the  play  shall  converge  upon  the  development  of  a 
single  plot.  Of  these  three  rules,  modern  criticism, 
with  Lessing  and  the  French  romanticists,  and 
according  to  Shakespeare's  practice,  is  generally 
agreed  in  regarding  the  last  as  the  only  one  which 
is  fundamental ;  the  others  are  due  primarily  to 
accidental  conditions  which  no  longer  prevail. 
Upon  the  Greek  stage,  which  stands  as  the  model 
for  the  classicists,  since  there  was  no  curtain  and 
very  little  possibility  for  change  of  scene,  unity 
of  place  was  practically  inevitable,  though  even 
this  was  not  maintained  without  exception. 
Unity  of  time  was  rendered  almost  equally  neces- 
sary by  the  habitual  presence  of  the  chorus 
throughout  the  play,  which  would  be  an  evident 
absurdity  if  the  plot  were  carried  across  long  in- 
tervals of  time;  the  same  would  generally  be 
true  if  the  same  chorus  were  to  appear  success- 
ively in  different  places.  What  is  called  unity  of 
action,  however,  is  simply  an  application  of  the 
principle  which  demands  vinity  of  impression  in 
tlie  work  of  any  art.  Only  when  subordinate  to 
this  last  'unity'  do  those  of  time  and  place  de- 
mand consideration  upon  the  modern  stage ; 
though  it  is  vmdoubtedly  true  that  realism  of  im- 
pression is  aided  if  the  imagination  is  not  taxed 
Ijy  being  asked  to  bridge  extensive  gaps  in  either 
time  or  place. 

The  question  of  unity  is  often  practically  in- 
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volved  in  the  creation  of  a  double  plot,  the  sec- 
ondary or  under  plot  being  concerned  with  the 
interests  of  subsidiary  characters  in  the  play. 
This,  by  way  of  contrast  and  relief,  may  really 
serve  the  effectiveness  of  the  main  action. 

The  classic  departments  of  the  drama  are  trag- 
edy and  comedy,  terms  which  have  come  down  to 
us  from  the  Greeks.  The  essential  distinction 
has  been  said  to  lie  in  the  fact  that  a  tragedy 
has  a  sad  ending,  while  comedy  ends  happily ;  but 
this  is  far  from  expressing  all  the  difference.  Trag- 
edy deals  in  a  serious  way  with  serious  themes, 
especially  the  deeper  sufferings  of  humanity. 
Comedy  exploits  the  follies  and  absurdities  of  the 
ridiculous  and  the  base.  While  all  drama  is  in- 
tended to  entertain,  tragedy  does  it  through  the 
excitement  of  sympathy,  comedy  through  the  ex- 
citement of  mirth.  A  satirical  purpose,  however, 
may  dictate  the  choice  of  the  object  of  ridicule. 
The  imder-plot,  also,  in  a  tragedy,  often  intro- 
duces a  comic  element  Iiy  way  of  counterpoise  to 
the  tragic  emotions  excited  by  the  principal  plot, 
and  of  contrast  to  heighten  the  impressiveness  of 
the  latter;  this  is  one,  for  instance,  of  the  effects 
in  the  grave-digging  scene  in  Hamlet.  Diversity  of 
plot,  however,  is  much  more  to  be  found  in  mod- 
ern than  in  ancient  plays,  ilany  species  of 
drama,  too,  have  been  developed  which  do  not  fall 
into  the  regular  categories  of  either  tragedy  or 
comedy.  Tiie  so-called  historical  and  romantic 
dramas  are  sufficiently  defined  by  their  names ; 
the  melodrama,  from  being  in  Italy  a  form  of 
opera,  has  become  a  species  of  mixed  tragedy  and 
comedy,  broadly  treated  and  appealing  to  the 
less  critical  emotions ;  in  France  has  been  defined 
the  sort  of  play  which  is  named  specifically  le 
drame,  described  variously  as  tragcdie  bourgeoise 
or  comedie  larmoyante,  and  representing  life  with 
little  limitation  as  to  form.  (On  the  musical 
drama,  see  Opera.)  Comedy  has  developed  sev- 
eral special  varieties,  from  the  'comedy  of  man- 
ners' of  the  eighteenth  century  to  farce  and  bur- 
lesque and  vaudeville  (qq.v. );  the  pantomime 
and  ballet  (qq.v.)  are  relatively  ancient  offshoots 
from  the  regular  drama,  if  they  do  not  in  some 
cases  form  part  of  its  origin. 

The  element  of  mimicry,  which  is  fundamental 
to  the  acted  drama,  is  of  course  a  part  of  human 
nature,  and  is  doubtless  to  be  found  among  all 
peoples.  In  many  forms  of  literature,  too,  the 
dramatic  tendency  appears.  Thus  the  Old  Testa- 
ment contains  instances  of  dramatic  dialogue,  as 
in  the  Book  of  Job,  and  of  the  dramatic  lyric, 
as  in  the  Song  of  Solomon;  this  is  to  be  distin- 
guished, however,  from  completely  developed 
drama.  Regular  dramatic  history  begins  in 
Greece. 

Greek  Drama,  both  tragedy  and  comedy,  devel- 
oped in  connection  with  the  worship  of  Dionysus. 
(See  Bacchus.)  In  the  Dionvsiac  festivals  of 
Attica,  the  satyr  followers  of  the  wine-god  were 
impersonated  by  choruses  of  men  half-clad  in 
goat-skins — whence  probably  we  have  the  word 
tragedy frpd7os.  a  goat,  and  rpayc^dia,  goat-song) 
— chanting  dithyrambic  songs  of  the  life  of  the 
god,  as  they  danced  about  the  altar.  Thus,  about 
B.C.  600,  the  poet  Arion,  at  Corinth,  led  his  cyclic 
chorus  of  fifty.  A  half-century  later  came  Thes- 
pis,  of  Attica,  whose  Thespian  innovation  was  the 
introduction  of  an  actor  to  fill  the  intervals  of 
singing  with  stories  and  mimicry  and  short  dia- 
logues with  the  leader  of  the  chorus.  In  time  the 
more  serious  performances  came  to  be  limited  to 


the  sadder  parts  of  the  Dionysus  story  and  of 
other  tales  in  the  familiar  mythology.  When 
Pisistratus  established  at  Athens  the  winter  fes- 
tival of  the  Lcncea,  as  at  the  Ureal  Dionysia 
somewhat  later,  ]i\'\ze  dramatic  contests  were  in- 
cluded in  honor  of  the  god,  and  the  development 
of  tragedy  was  continued  by  Choerilus,  Phryni- 
chus,  and  other  playwrights.  It  is  to  the  great 
tragic  writers  of  the  fifth  century  B.C.,  hoMever, 
that  tlie  Athenian  stage  owes  its  fame.  ^i]schylus 
enlarged  the  possibilities  of  the  drama  by  increas- 
ing the  number  of  actors  to  two.  Sophocles  added 
a  third.  The  original  dithyrambic  chorus  of  fifty 
men  had  been  divided  into  fovir  of  twelve  each 
(later  increased  to  fifteen  by  Sophocles),  with  the 
custom  of  presenting  plays  in  groups  of  four, 
called  tetralogies.  In  one  play  of  each  tetralogy, 
the  original  satyric  form  was  maintained.  The 
other  three,  the  trilogj%  properly  formed  a  con- 
secutive series  upon  a  single  legend.  A  tragedy,  in 
general,  was  made  uj)  of  a  series  of  'episodes,'  sep- 
arated by  lyric  passages  sung  by  the  chorus,  the 
whole  introduced  by  the  prologue  and  terminated 
by  the  'exode.'  During  the  festival,  plaj'  after 
play  was  given  the  whole  day  through.  The 
actors  were  trained  by  the  author  himself,  so  that 
to  'teach'  a  drama,  or  a  chorus,  became  the  regu- 
lar phrase  for  bringing  out  a  play.  The  expenses 
of  the  production,  however,  were  borne  by  a  cho- 
sen citizen  known  as  the  choregus,  who  thus  par- 
ticipated in  the  contest.  On  the  external  form  of 
dramatic  representation  in  the  great  theatre  of 
Dionysus,  the  masks,  costumes,  etc.,  see  Theatre. 

The  Athenian  tragedy  was  not  a  mere  enter- 
tainment, but  a  serious  religious  function.  Its 
motive,  as  defined  by  Aristotle  in  his  Poetics,  was 
to  purify  the  passions  of  fear  and  pity  through 
the  exalted  exercise  of  them.  Characterizations 
of  the  'great  tragic  trio'  of  Athens  have  been  in- 
numerable, from  the  time  of  Aristophanes  down. 
In  the  dramas  of  ^'Eschylus,  the  idea  of  Nemesis, 
divine  vengeance,  which  lies  at  the  heart  of  Greek 
tragedy,  is  an  overwhelming  mystery.  In  Sopho- 
cles it  is  visibly  a  part  of  the  moral  law  of  life, 
while  in  Euripides  it  becomes  more  simply  a 
source  of  human  sadness.  The  difference  in  the 
attitudes  of  these  three  great  poets,  who  were  so 
nearly  contemporaneous,  is  typical  of  the  whole 
progress  of  Greek  tragedy.  Beginning  as  a  popu- 
lar religious  festival,  it  became  a  vehicle  of  ex- 
pression for  some  of  the  deepest  solemnities  of 
Greek  religious  thought,  and  then  gradually  was 
secularized  and  lost  its  vitality.  Ion,  Achaeus, 
Agathon,  and  other  writers  who  succeeded  the 
great  period,  are  of  confessed  inferiority,  and 
none  of  their  works  have  come  do^\-n  to  us.  With 
the  dropping  of  the  chorus,  much  of  the  lyrical 
element  was  lost.  From  being  an  Athenian  insti- 
tution, tragedj^  spread  to  other  Greek  to\\'ns,  and 
from  the  Dionysiac  festivals  it  was  extended  to 
others,  till  its  special  relation  to  the  worship  of 
Dionysus  disappeared.  The  works  of  the  earlier 
masters  were  continually  reproduced,  however, 
and  at  Alexandria,  under  the  Ptolemies,  tragedy 
shared  in  the  general  revival  of  literature  and  the 
arts. 

The  development  of  Greek  comedy  was  parallel 
with  that  of  tragedy.  The  name  is  derived  from 
KQfwt,  a  hand  of  revelers,  or  from  Kdfiri,  a  village, 
with  (^5t7,  a  song.  The  rude  jests  with  which  the 
songs  of  the  more  rustic  Dionysus  festivals  were 
enlivened  led  naturally  to  a  dramatic  composi- 
tion of  the  same  character.   Susarion  of  Megara  is 
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said  to  have'  introduced  comedy  into  Attica  early 
in  the  sixth  century  B.C.,  but  before  it  was  encour- 
aged at  Athens  it  came  to  a  considerable  devel- 
opment elsewhere,  particularly  among  the  Do- 
rians of  Sicily,  where  flourished  Epicharmus 
and  Sophron,  the  inventor  of  mimes.  The  his- 
tory of  Athenian  comedy  is  familiarly  divided 
into  the  three  periods  of  the  Old,  Middle,  and  New 
Comedy.  The  best-known  writers  of  tlie  first 
•were  Cratinus,  Crates,  Eupolis,  and  Aristophanes, 
who  is  its  great  exemplar.  Organized  in  a  man- 
ner similar  to  tragedy,  but  with  a  chorus  of 
twenty-four  and  an  additional  element  called  the 
parabasis,  in  which  the  audience  was  directly 
addressed,  it  dealt  frankly  in  personalities,  was 
largely  political,  and  did  not  hesitate  to  carica- 
ture the  leading  men  of  the  day.  Middle  Comedy 
marks  the  beginning  of  a  period  when  freedom  of 
speech  was  less  unlimited,  and  when  the  follies 
and  foibles  of  whole  classes  rather  than  of  indi- 
viduals furnished  the  butt  of  the  comedian's  ridi- 
cule. The  chorus  lost  its  connection  with  the 
drama  and  was  dropped.  In  the  so-called  New 
Comedy  of  Menander  and  Philemon,  at  the  begin- 
ning of  the  third  century  B.C.,  the  tendency  seems 
to  have  been  brought  to  its  logical  development. 
Instead  of  to  political  questions  of  the  day,  the 
comic  writer  devoted  himself  to  the  exhibition  of 
ridiculous  complications  of  social  life,  in  a  society 
which  with  its  simplicity  had  lost  much  of  its 
virtue.  Types  were  develofjed  which  are  still 
familiar  upon  the  stage,  such  as  the  gullible  old 
man,  the  dissipated  son,  and  the  tricky  and  impu- 
dent servant,  who  may  be  called  a  sort  of  male 
prototype  of  the  soubrette.  This  later  Greek 
comedy  is  chiefly  known  to  us  through  the  adap- 
tations of  the  Roman  comedians  Plautus  and 
Terence. 

RosiAN  Drama.  Comedy  appears  to  have  been 
the  sort  of  poetry  most  natural  to  the  Romans, 
who  had  not  on  the  whole  great  dramatic  gifts. 
Comic  elements  existed  in  the  saturcv  of  the  early 
Latin  to^vns.  Yet  the  Romans  borrowed,  accord- 
ing to  the  common  account,  their  first  idea  of  a 
play,  during  a  period  of  national  despondency 
(B.C.  364,  Livy,  vii.  2),  from  the  Etruscans,  from 
whom  came  their  word  histrio,  an  actor  (whence 
our  'histrionic')  ;  the  effusions  of  sportive  humor 
in  the  rude  farces  known  as  fabulce  Atellance, 
came  to  them  from  the  Oscans ;  those  called 
mimes  they  took  from  Magna  Grtecia ;  their  lit- 
erary drama  Avas  almost  wholly  an  imitation  of 
the  Greek.  The  drama  was  one  of  the  earliest 
branches  of  literature  to  be  cultivated  at  Rome. 
There  were  both  comedies  and  tragedies  by  Liv- 
ius  Andronicus,  Nrevius,  and  Ennius,  and  trage- 
dies by  Pacuvius  and  Attius,  besides  others  less 
known,  all  patterned  after  Greek  originals,  but 
practically  none  of  these  works  have  come  down 
to  us.  Npevius  is  celebrated  for  having  got  into 
trouble  by  ridiculing  prominent  people  in  imita- 
tion, it  is  said,  of  the  Old  Comedy  at  Athens. 
Practically  all  we  have  of  Roman  comedy  belongs 
to  the  works  of  Plautus  and  Terence,  of  the  class 
called  jxilliatce,  closely  adhering  to  their  Greek 
models  in  scene  and  subject,  in  distinction  from 
the  so-called  togat(B,  which  had  Roman  subjects. 
Plautus  was  once  a  poor  day-laborer ;  Terence  a 
Carthaginian  slave;  and  the  style  of  each  is 
characteristic.  Plautus  has  a  degree  of  rough 
vigor  and  broad  jocularity,  while  Terence  is  more 
refined  and  delicate  in  his  wit  and  characteriza- 
tion.    Both  these  writers  based  their  work  upon 


the  New  Comedy  of  the  school  of  Menander  and 
Philemon.  One  change  of  form  is  to  be  noted  in 
particular:  the  prologue  ceased  to  be  the  first 
act  of  the  play,  and  became  the  species  of  de- 
tached exiilanation  which  it  has  since  remained. 

Tragedy,  more  as  literature  than  for  acting 
upon  the  stage,  continued  to  be  cultivated  by 
many  of  the  writers  of  the  Augustan  Age  and 
later,  with  the  expressed  ambition  of  rivaling  the 
Greeks.  Of  all  these  attempts,  however,  we  liave 
only  the  ten  rhetorical  dramas  which  arc  credited 
to  the  philosopher  Seneca,  thougb  they  are  certainly 
not  all  his.  One  of  them,  the  Octavia,  is  of  the 
class  called  prcetextcB,  with  Roman  historical  sub- 
jects; the  others  are  all  from  Greek  mythology.' 
With  the  general  decline  of  popular  taste  luider 
the  Empire,  all  'legitimate'  drama  fell  into  de- 
cline, and  the  stage  was  held  by  dancers  and  pan- 
tomimes, some  of  whom  became  innnensely  popu- 
lar favorites.  The  most  celebrated  of  Roman 
actors  is  Roscius,  to  whose  excellence  Cicero  tes- 
tifies. 

Indian  Drama.  Another  national  drama 
which  has  been  said  to  be  derived  from  that  of 
the  Greeks  is  that  of  India;  this,  however,  is  a 
disputed  point,  and  Indian  drama  is  now  generally 
thought  to  be  of  independent  growth.  Like  the 
Greek,  it  arose  in  a  religious  connection,  along 
with  the  dances  and  songs  of  the  popular  festi- 
vals. The  Hindu  drama,  however,  has  no  trag- 
edy and  makes  far  more  of  the  motive  of  romantic 
love  than  does  that  of  the  Greeks.  Kalidasa,  one 
of  the  earliest  names  in  its  history,  as  well  as  the 
greatest,  has  been  commonly  assigned  to  the 
first  century  B.C.,  but  recent  criticism  places  him 
several  centuries  later.  The  best  period  of  San- 
skrit drama,  then,  was  from  about  the  fourth  to 
the  ninth  century  a.d.  A  peculiar  feature  of  the 
Indian  plays,  tliough  not  without  some  Greek 
parallel,  is  the  use  of  different  dialects  for  differ- 
ent characters.  Gods  and  heroes  and  men  of  high 
position  speak  Sanskrit ;  women  and  men  of  low 
rank  speak  various  forms  of  Prakrit. 

The  best-known  Sanskrit  play  is  the  t^akun- 
tala  of  Kalidasa.  It  was  translated  by  Sir  Wil- 
liam Jones  in  1789,  and  is  an  heroic  love  drama 
of  great  beauty.  Kalidasa  is  also  the  author  of 
a  five-act  play,  called  Vikramorvosi  (The  Hero 
and  the  Nymph ) .  Next  in  importance  among 
Hindu  dramatists  was  Bhavabhuti,  a  Brahman 
of  Southern  India  in  the  eighth  century;  two  of 
his  three  plays  concern  the  adventures  of  Rama, 
the  hero  of  the  epic  liamayana^  on  which,  indeed, 
are  founded  several  of  the  later  Indian  dramas. 
Two  other  noted  plays  are  the  Mricchakafika 
(The  Toy  Cart),  a  drama  of  social  life,  in  ten 
acts,  credited  to  a  king  named  Sudraka,  of  the 
sixth  century,  and  Ratnavali  (The  Pearl  Neck- 
lace), a  romantic  piece  supposed  to  have  been 
written  by  King  Sriharsha,  of  the  seventh  cen- 
tury. With  the  coming  of  the  Mohammedans, 
the  drama  in  India  gradually  declined,  and, 
though  Sanskrit  plays  have  been  written  in 
modern  days,  they  are  rarely  acted. 

Chinese  Drama.  The  only  other  Oriental 
branch  of  the  drama  that  requires  men- 
tion is  the  Chinese,  which,  in  spite  of  the  an- 
tiquity of  other  Chinese  literature,  is  compara- 
tively modern.  There  are  reasons  for  thinking 
it  to  have  been  derived  from  the  Tatars,  though 
it  has  commonly  been  considered  an  evolution 
from  the  native  songs  and  dances.  In  the  eighth 
centurj'^  a.d.  a  sort  of  academy  of  music,  known 
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as  the  'Pear  Garden.'  was  founded  by  an  emperor 
of  the  T'ang  Dynasty.  Drama  jj roper  did  not 
develop  till  about  the  thirteenth  century.  Its 
best  period  is  considered  tliat  of  the  Yuen  Dy- 
nasty, ending  in  the  fourteenth  century;  but  per- 
haps the  most  famous  of  all  Chinese  plays  is 
the  one  called  Pi  I'a  Chi  (Story  of  the  Guitar), 
of  a  somewhat  later  period.  There  are  many 
printed  collections  of  plays,  but  these  differ 
materially  from  their  acted  versions.  The 
avowed  aims  of  the  Chinese  drama  are  of  the 
most  elevated  sort,  glorifying  all  the  virtues. 
The  pieces  themselves  are  generally  rather  arid 
and  conventional;  as  acted,  they  include  much 
interpolated  matter,  such  as  to  give  reason,  per- 
haps, for  the  low  esteem  in  which  actors  are 
held.  Chinese  plays  are  broadly  classified,  not 
as  tragedies  and  comedies,  but  as  'civil'  or  'mili- 
tary.' The  latter  include  combats  and  violent 
deeds  of  all  sorts.  The  former  are  quieter  and 
deal  with  the  more  ordinary  aspects  of  social 
life,  with  a  tendency  to  the  comic.  There  is 
little  attempt  at  realism  or  stage  setting.  Wo- 
men's parts  are  taken  by  men.  Whole  series 
of  pieces  are  commonly  performed  without  in- 
termission, a  fact  which  has  led  to  state- 
ments as  to  the  extraordinary  length  of  Chinese 
plays. 

The  only  drama  of  importance  developed 
among  the  native  civilizations  of  America  was 
the  so-called  Inca  drama  of  Peru. 

Medi.^val  Drama.  Europe  during  the  Middle 
Ages  saw  dramatic  progress  in  one  direction. 
Alany  of  the  Christian  Fathei's  condemned 
dramatic  exliibitions  of  all  kinds,  but  the  Church 
as  a  whole,  more  practical,  iindertook  to  offset 
the  pagan  shows  by  a  Christianized  equivalent. 
This  seems  to  have  arisen  naturally,  out  of  the 
responsive  chants  and  narrations  of  biblical 
events  with  which  the  congregations  were  both 
instructed  and  entertained,  and  which  in  time 
came  to  be  a  regular  liturgical  drama,  developing 
into  the  miracle-plays  (q.v. ),  and  mysteries 
(q.v. ),  and  passion-plays  (q.v.)  which  at  Ober- 
ammergau  and  .elsewhere  have  come  do^vn  to  our 
own  day.  With  a  similar  purpose  arose  also  the 
moralities  (q.v.),  which  were  often  rendered  by 
wandering  churchmen.  Out  of  such  beginnings, 
varied  somewhat  by  occasional  secular  tenden- 
cies (see  Farce),  modern  drama  may  be  said 
to  have  promised  to  develop,  when  the  Renais- 
sance came  with  a  new  impulse. 

Italian  Drama.  In  Italy,  where  the  revival 
of  the  classical  type  was  earliest,  the  religious 
drama  reached  a  considerable  degree  of  literary 
progress  before  it  was  superseded.  The  fifteenth 
century  saw  the  development  of  the  so-called 
Rappresentazione  Sacra,  produced  chiefly  in 
connection  with  the  festivities  in  honor  of  Saint 
John  the  Baptist.  Notable  among  these  are  the 
Abramo  e  Isacco  (1449)  of  Feo  Belcari,  and 
Lorenzo  de'  Medici's  San  Giovanni  and  San 
Paolo. 

The  modem  history  of  the  drama  in  Italy, 
passing  by  less  regular  attempts  like  that  of 
Poliziano,  is  considered  to  begin  with  Tris- 
sino's  Sofo7iisha  (1515),  a  dull  and  conventional 
tragedy  in  blank  verse.  About  the  same  time 
Plautean  comedy  was  revived  in  the  writings  of 
Cardinal  P>il)biena.  Ariosto,  and  Machiavelli.  Tas- 
so's  Aminta  (1573)  set  a  fashion  of  pastoral 
drama  which  was  much  imitated.  Toward  the  end 
of  the  century,  Giambattista  della  Porta,  play- 


wright as  well  as  philosopher,  exhibited  a  num- 
ber of  comedies  of  a  familiar  and  sometimes 
even  farcical  kind,  but  of  an  agreeable  original- 
ity. The  political  influence  of  Spain  was  now  at 
its  height  on  Italian  territory,  and  the  roman- 
tic drama  of  the  West  gradually  found  favor 
in  Itaty.  Borghini,  Michelangelo  Buonarroti, 
nephew  of  the  great  artist,  and  other  writers 
continued  the  reaction  against  the  domination 
of  the  classic  taste ;  notable  in  the  movement 
were  Buonarroti's  comedies,  Tancia  (1612)  and 
Fiera  (1618).  About  the  beginning  of  the  seven- 
teenth century,  too,  Rinuceini  and  others,  by 
the  union  of  music  with  the  romantic  drama, 
svicceeded  in  establishing  what  was  called  melo- 
drama. Regular  tragedy  and  comedy  were  well- 
nigh  superseded,  and  all  Italy  turned  to  the 
musica  opera.  Zeno,  a  century  later,  fixed  the 
musical  drama  on  a  literary  levels  and  in  it 
]\Ietastasio,  whose  popularity  was  established  by 
the  performance  in  Rome  (1723)  of  his  Didone 
Abhandonata,  completely  fascinated  the  Italian 
public.  His  long  series  of  works  culminated  in 
the  triumph  of  his  Atilio  Regolo   (1750). 

Meanwhile,  however,  the  regular  drama  had 
been  revived.  The  archieologist  Maffei  composed 
his  Merope  (1713),  with  the  definite  purpose 
of  restoring  the  classic  tragedy  to  Italy.  The 
political  preponderance  of  Spain  had  now  given 
way  to  that  of  France,  and  INIaffei's  friend,  the 
actor-playwright  Riccoboni,  contributed  not  a 
little  to  the  consequent  increase  of  French  in- 
fluence upon  the  Italian  stage.  The  other  fore- 
most names  of  the  eighteenth  'centur}^  in  Italian 
drama  are  those  of  Goldoni,  Gozzi,  and  Alfieri. 
Goldoni,  who  left  his  native  Venice  in  1761  to 
complete  his  life  in  Paris,  has  been  called  'the 
Italian  Moli&re';  he  is  the  great  Italian  exem- 
plar of  regular  literary  comedy.  His  great 
rival.  Carlo  Gozzi,  won  fame  in  quite  a  different 
style.  Taking  the  popular  institution  of  the 
commedia  delV  arte  ('comedy  of  masks'),  for 
which  Goldoni  expressed  contempt,  he  gave  it 
a  literary  form  which  for  a  few  years  enjoyed 
immense  success.  The  bold  and  passionate  Al- 
fieri inaugurated  a  new  era  in  Italian  tragedy. 
He  was  a  follower  of  the  classic  school,  an 
observer  of  the  unities,  and  aimed,  while  writing 
such  tragedies  as  Filippo  II.,  Saul,  and  La  Con- 
giura  de'  Pazzi,  to  help  revive  the  vigor  of  the 
national  spirit.  His  successors,  among  them 
Monti,  Niccolini,  Manzoni,  Silvio  Pellico,  and, 
later,  Cossa.  somewhat  relaxed  their  adherence 
to  classic  forms;  in  the  nineteenth  century  Italy 
shared  in  the  extending  influence  of  Shake- 
spearean methods.  The  dramatists  thus  affected 
have  given  prominence  to  historical  drama,  and 
some  of  their  works  have  been  of  a  high  order. 
In  recent  years  the  novelist  and  poet  D'Annunzio 
has  gained  some  distinction  as  a  playwright,  with 
dramas  written  for  the  actress  Duse.  Among 
the  other  Italian  actors  of  the  past  century  who 
have  gained  an  international  reputation  are 
Modena,  Tommaso  Salvini,  and  Madame  Ristori. 

Spanish  Dram.\.  The  great  period  of  the 
Spanish  drama  came  earlier  than  did  that  of 
Italy,  and  at  a  time  when  the  best  poets,  while 
writing  for  the  stage,  still  busied  their  pens  in 
the  composition  of  religious  dramas  in  the  ser- 
vice of  the  Cliurch.  Passing  over  some  of  the 
earlier  names,  among  them  those  of  Santillana, 
Lope  de  Rueda,  who,  as  actor,  manager,  and 
playwright,  has  been  called  the  Patriarch  of  the 
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Spanish  Stage,  and  his  follower  Xaharro,  we 
come  to  the  centurj-  of  Cervantes,  Lope  de  Vega, 
and  Calderon.  The  genius  of  Cervantes  was 
more  decidedly  epic  than  dramatic.  Yet  in  La 
•  Xumancia  he  has  left  a  serious  tragedy  of  per- 
manent worth  and  dignity.  Contemporary  with 
him  were  the  lesser  writers  Cueva,  Viru^s,  and 
Argensola.  While  the  critics,  however,  were 
clamoring  about  the  classic  rules  of  the  drama. 
Lope  de  Vega  appeared  upon  the  scene,  to  set 
nearly  all  the  laws  at  defiance.  He  was  a  writer 
of  the  most  prodigious  facility,  as  well  as  dra- 
matic vigor.  More  than  eighteen  hundred  plays 
are  said  to  have  been  his  work,  and  he  won  im- 
mense popularity,  to  which,  indeed,  he  sacri- 
ficed some  of  the  more  enduring  qualities.  Of 
the  same  period  were  Ruiz  de  Alarcon  and  Tirso 
de  Molina  (Gabriel  Tellez),  whose  Burlador  de 
Sevilla,  6  el  convidado  de  piedra  is  a  play  notable 
for  having  introduced  the  famous  character  of  Don 
Juan.  Calderon,  who  succeeded  to  the  greatness 
of  Lope  de  Vega,  had  the  additional  merit  of 
serious  devotion  to  dramatic  art.  The  lyric  ele- 
ment is  prominent  in  his  plays,  and  they  include 
many  of  the  highest  expressions  of  Spanish 
ideals,  of  devotion  to  the  King,  to  the  Church, 
and  to  personal  'honor.'  Famous  among  his 
creations  were  the  religious  plays  called  autos 
sacramentales,  in  which  the  mystery  of  the 
Eucharist  was  dramatically  set*  fortli.  With 
his  death  in  1681,  the  brilliant  period  of  the 
Spanish  theatre  was  nearly  closed.  His  con- 
temporary iloreto  wrote  numerous  fine  come- 
dies, notably  the  'cloak  and  sword  plays.'  for 
which  the  Spanish  stage  is  proverbial :  and  the 
name  of  the  historian  Solis  is  worthy  of  mention. 
For  the  theatre  of  the  present  day  in  Spain, 
Echegaray  is  the  best-kno\\Ti  writer. 

Fkexch  Drama.  France,  in  the  revival  of  the 
classical  drama,  accepted  the  'unities'  as  the  first 
essentials  in  the  drama.  This  was  in  great  part 
owing  to  the  logical  temper  of  the  national  genius. 
Previous  to  Jodelle,or.  indeed,  to  Corneille.  hardly 
any  progress  had  been  made  in  regular  dramatic 
composition.  A  number  of  writers  had  produced 
mysteres.  moralitcs,  softies,  farces,  in  which  in 
numerous  instances  the  romantic  or  anti-clas- 
sical tendencies  of  human  nature  had  manifested 
themselves;  but  neither  in  the  representations 
of  the  Confreres  de  la  Passion  nor  more  secular 
performances  like  those  of  the  Enfants  sans 
Souci/  was  there  any  great  advance  in  proper 
dramatic  achievement.  Jodelle,  at  the  Court  of 
Henri  II.,  was  the  first  to  exhibit  a  regular 
five-act  tragedy.  He  composed  other  pieces  of 
some  merit,  but  nothing  of  any  great  importance 
to  the  drama  was  done  in  the  half-century  that 
succeeded.  Corneille  appeared  in  the  reign  of 
Louis  XIII.  during  the  time  that  the  star  of 
Richelieu  was  in  the  ascendent;  he  had  to 
humor  the  Court  by  humoring  the  Academy, 
and  to  please  the  Academy  he  was  required  to 
observe  the  rules  of  Aristotle.  He  had  pro- 
duced several  plays  of  a  severe  elegance  and 
dignity  of  style,  when  inspiration  came  to  his 
more  romantic  tendencies  in  the  Spanish  story 
of  the  Cid.  All  Paris  rang  with  the  praises  of 
his  'tragi-comedy.'  but  the  Academy  held  aloof, 
till  the  matter  became  an  historic  controversy, 
and  Corneille  had  to  betake  himself  again 
to  the  classic  limitations.  He  got  what  he 
longed  for.  however,  a  seat  among  the  members 
of   that   institution    which    had    helped    repress 


the  spontaneous  outflow  of  his  genius.  It  was 
more  than  came  to  his  contemporary,  the  great 
comedian  Moliere,  who  insisted  to  the  last  upon 
playing  his  part  as  well  as  penning  his  pieces, 
an  abuse  which  the  dignified  academicians  could 
by  no  means  tolerate.  Yet  it  may  be  questioned 
whether  in  all  the  essentials  of  pure  comedy 
]Moliere"s  is  not  the  very  foremost  name  in  the 
history  of  the  stage.  He,  like  Shakespeare,  bor- 
rowed much  from  the  Italians,  and  much  also 
from  the  Spaniards  and  the  Latins,  but  made  his 
theatre  the  true  expression  of  the  French  genius 
for  witty  characterization.  Comedy,  besides, 
more  than  tragedy,  maintained  a  refation  with 
the  spontaneous  forms  of  the  drama  which  pre- 
ceded the  Renaissance.  The  favorite  tragic  poet 
of  the  Court  of  Louis  XIV.  was  Racine.  His 
powers  lay  decidedly  in  the  region  of  the  serious 
and  the  exalted,  so  that  he  had  no  temptation, 
like  Corneille,  to  pass  the  bounds  of  the  aca- 
demic proprieties.  In  tenderness  and  elegance 
all  French  writers  yield  to  him:  in  his  Athalie, 
his  last  and  best  drama,  interpreted  by  the 
actors  Baron  and  Madame  Champmesle,  he  gave 
to  the  Parisian  public  a  composition  such  as  in 
breadth,  elegance,  and  severe  grandeur  it  could 
nowhere  find  apart  from  the  Greek  theatre. 
Passing  by  Boursault  and  the  other  lesser 
writers  who  saw  the  decline  of  Racine  and  Mo- 
liere,  and  such  artists  on  the  stage  as  Adrienne 
Lecouvreur,  Lekain,  and  Mile.  Clairon,  we  come 
to  the  brilliant  and  erratic  Voltaire.  He  as- 
tonished Europe  with  the  force  and  power  of  his 
romantic  tragedies,  in  a  style  of  composition 
which,  since  the  Cid.  had  been  excluded  from 
the  theatre.  The  intolerant  iconoclasm  of  his 
warfare  with  superstition  was  perhaps  too  dis- 
tinctly revealed  in  his  dramas,  but  his  genius 
and  spirit  have  earned  for  him  a  place  beside  the 
great  tragic  names  of  Corneille  and  Racine. 
Among  the  writers  of  the  period  that  followed 
were  Lemercier  and  Chenier.  whose  tragedy  of 
Charles  IX..  played  by  Talma,  led  to  the  division 
of  the  Comedie  Frangaise.  while  among  the 
other  famous  actors  at  the  national  theatre 
wei'e  ]\Ille.  Dumesnil,  !Monvel,  and  his  daugh- 
ter. Mile.  Mars. 

In  the  nineteenth  century,  the  drama  of 
France  has  been  more  productive  than  that  of 
any  other  nation.  Xotable  among  the  writers  of 
the  century  are  Alfred  de  Vigny.  Scribe,  and 
Legouve.  who  collaborated  in  a  large  number  of 
successful  pieces,  Dumas  pere.  and  Victor  Hugo 
— leaders  of  the  'romantic  movement,'  the  battle 
over  which  converged  about  Hugo's  Hernani  in 
1830 — Alfred  de  ^Musset.  Emile  Augier,  Dumas 
fils,  Victorien  Sardou.  and  more  recently  Ed- 
mond  Rostand,  who  has  very  successfully  re- 
vived the  poetical  play.  No  sketch  of  the 
French  drama  can  overlook  the  services  of  an 
institution  like  the  Comedie  Francaise  (q.v. ) 
in  maintaining  the  literary  qualities  of  the 
stage  and  encouraging  its  support  by  the  lead- 
ing writers  of  the  nation,  while  artists  like 
Mile.  Rachel.  Sarah  Bernhardt,  and  Constant 
Coquelin  have  often  been  better  kno\^Ti  than  the 
authors  whose  lines  they  spoke. 

German  Drainfa.  The  German  drama  is  al- 
most wholly  dependent  for  its  fame  upon  the 
names  of  Lessing.  Goethe,  and  Schiller.  For 
while  Hans  Sachs,  Ayrer.  and  some  others  showed 
ability  and  some  fertilitv,  and  while  Gryphius, 
Gottsched,   Gellert,   and   Schlegel  made   advances 
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in  the  appreciation  of  the  laws  of  dramatic  com- 
position, yet  tliroiigh  the  end  of  the  seventeenth 
and  the  beginning  of  tlie  eighteenth  centuries  the 
German  theatre  was  little  more  than  a  feeble  re- 
flex of  French  influence.  Lessing,  however,  taught 
Germany  to  appreciate  the  productions  of  the  ro- 
mantic drama,  both  by  his  creations  and  by  his 
criticisms.  His  Hiss  >S'ar«  Sampson,  his  comedy 
Minna  von  Barnhelm,  and  his  later  tragedies 
opened  a  new  era  for  the  German  drama,  while  in 
his  Hamhurgische  Dramaturgie  he  attacked 
French  classicism,  praised  Shakespeare,  and  pro- 
fessed his  aidherence  to  the  principles  of  Aris- 
totle. Goethe,  his  great  successor,  is  without 
doubt  one  of  the  world's  foremost  geniuses ;  yet 
it  is  debatable  whether  his  rank  among  writers 
for  the  stage  is  quite  so  high.  His  Faust  must 
always  retain  its  place  as  one  of  the  greatest 
of  modern  compositions;  but  his  chief  purpose 
was  complete  self-cultivation,  and  in  the  pro- 
logue to  this,  his  last,  and  by  far  his  most  fa- 
mous production,  he  sets  forth  why,  although 
writing  in  the  dramatic  form,  he  could  not  al- 
together accommodate  himself  to  the  demands  of 
a  popular  theatre.  Schiller  was  more  expressly 
the  dramatic  poet  of  Germany  than  Goethe. 
While  Goethe's  genius  was  fuller  and  more  com- 
plete, Schiller  made  up  for  what  he  wanted  in 
breadth  of  vision  by  the  practical  intensity  of  his 
powers.  From  his  wild  play  of  Die  Riiuher 
down  to  his  last  drama  of  Wilhelm  Tell,  he 
worked  with  a  vehemence  that  made  an  enduring 
impression  upon  the  national  theatre.  His  con- 
temporary Iffland.  actor  and  manager  as  well 
as  dramatist,  should  not  be  left  unmentioned; 
nor  such  actors  as  the  Devrients,  Schroder, 
Dawison,  Friedrich  Haase.  and  others  who  have 
maintained  the  traditions  of  the  drama  before 
the  public.  Leading  German  dramatists  of  to- 
day are  Sudermann,  who  is  counted  a  member 
of  the  naturalistic  school,  a  writer  of  problem 
plays  in  which,  however,  theatrical  effect  is  no 
less  carefully  studied ;  Hauptmann,  in  whom 
the  evidences  of  symbolistic  tendencies  are  more 
apparent ;  and;  among  the  younger  men,  Halbe 
and  Hartleben. 

Dutch,  ScA^foiisrAViAN,  and  Belgian  Drama. 
Among  the  Dutch,  the  drama  has  had  but  slight 
independent  growth.  In  the  sixteenth  and  seven- 
teenth centuries,  van  den  Vondel  and  others  par- 
ticipated in  the  dramatic  revival  that  followed 
the  Renaissance ;  but  the  later  Dutch  stage  large- 
ly imitated  that  of  France.  The  Scandinavian 
coimtries  have  more  recently  developed  a  drama 
of  importance.  In  the  first  half  of  the  nineteenth 
century,  Oehlenschliiger,  in  Denmark,  with  his 
use  of  the  heroic  figures  of  the  northern  mythol- 
ogy', belongs  among  the  followers  of  the  roman- 
tic school.  The  Xorwegian,  Bjornson  and  Ibsen, 
following  later  tendencies,  have  become  very  dis- 
tinctive figures  in  the  drama  of  psychological  and 
social  problems,  the  Avork  of  Ibsen  especially 
having  become  a  battle-ground  of  the  critics.  In 
Belgium,  which  has  been  counted,  from  an  artis- 
tic point  of  view,  as  a  province  of  France,  the 
most  noted  work  of  recent  years  has  been  that  of 
the  poet  Maeterlinck,  whose  plays  have  served  as 
an  extreme  type  of  some  of  the  features  of  the 
Symbolist  movement. 

Russian  Drama  is  also  of  late  development. 
Though  there  had  been  Russian  religious  plays  of 
an  earlier  day,  the  first  Russian  theatre  in  Saint 
Petersburg   was   established   in    1756,   and   there 


its  director,  Sumarokofi",  and  Kniaznin  and 
others  of  the  time  wrote  pieces  in  the  French 
style.  Catharine  II.  herself  wrote  satirical 
comedies,  and  OzierofT  is  a  writer  of  tragedies  of 
some  reputation.  To  the  nineteenth  century  be- 
long Griboyedofi",  the  author  of  Gore  ot  Varna 
("The  Misfortune  of  Being  too  Clever")  ;  Galol, 
whose  comedy  Revizor  ("The  Inspector")  made 
a  great  sensation ;  Pushkin,  whose  Boris  Gpdu- 
noff  shows  the  change  from  French  to  Shake- 
spearean influence;  and  Ostrovski,  a  writer  of 
numerous  comedies. 

English  Drama.  In  England,  as  elsewhere, 
the  early  dramatic  exhibitions  were  connected 
with  the  Church.  Ecclesiastics  were  at  first  not 
only  the  authors  but  the  actors  of  the  miracle- 
plays  and  mysteries  by  which  religious  instruc- 
tion Avas  combined  with  a  good  deal  of  grotesque 
amusement.  The  moralities,  in  which  abstract 
qualities  were  personified,  marked  an  imagina- 
tive advance,  and  it  has  been  questioned  whether 
the  regular  comedy  was  not  to  some  extent  an 
evolution  from  them,  through  the  gradual  sub- 
stitution of  real  and  strongly  characterized  per- 
sons for  mere  abstractions.  It  was  about  the 
middle  of  the  sixteenth  century,  however,  when 
the  infiuence  of  the  Renaissance  had  been  felt, 
that  the  drama  extricated  itself  from  these  an- 
cient fetters.  The  earliest  known  English  com- 
edy (before  1.551)  is  Ralph  Roister  Doister,  writ- 
ten by  Nicholas  Udall,  a  learned  master  of  Eton. 
A  few  years  afterwards  appeared  the  first  trage- 
dy, called  Gorhoduc,  or  Ferrc-r  and  Porrex,  a 
dull  and  declamatory  production  in  blank  verse 
by  Sackville  and  Xorton.  From  this  time  dramatic 
production  was  rapid,  though  at  first  without 
great  improvement.  To  pass  by  the  names  of 
Bishop  Still  and  of  Kyd,  Lodge,  Lyly,  Peele, 
Green,  and  Nash,  mention  is  due  to  Christopher 
^Marlowe  as  the  greatest  of  Shakespeare's  prede- 
cessors. He  is  the  author  who  first  introduced 
upon  the  public  stage  blank  verse,  the  vehicle 
of  English  drama,  and  there  are  passages  in  his 
tragedies  of  Doctor  Faust  us  and  Fdvard  II. 
which  are  accounted  not  unworthy  of  Shakespeare 
himself. 

But  all  these  earlier  playwrights  are  obscured 
by  their  nearness  to  the  great  luminary  of  the 
English  drama.  Shakespeare  is  almost  univer- 
sally acknowledged  to  have  been  the  greatest  dra- 
matic genius  that  has  appeared  in  the  world.  Dis- 
regarding or  ignorant  of  the  'unities,'  and  writing 
for  a  stage  as  yet  unaided  by  any  l)ut  the  slight- 
est scenic  accessories,  he  brouglit  the  romantic 
drama  to  its  highest  perfection.  His  writings 
present  the  finest  example  of  the  depth,  sublim- 
ity, refinement,  and  variety  of  which  the  drama 
is  capable :  and  they  are  abundantly  marked  by 
those  peculiar  characteristics  which  sprang  from 
the  union  in  their  author  of  such  wonderful 
powers  of  conception  with  such  familiar  experi- 
ence of  theatrical  management.  ( For  a  more 
detailed  discussion  of  his  plays,  see  the  special 
article  Shakkspeare.)  Of  the  other  actors  of 
Shakespeare^s  time  we  know  less ;  but  Burbage 
and  Alleyn  are  among  those  whose  names  have 
come  down  to  us.  Among  dramatists,  the 
best  of  Shakespeare's  contemporaries  were  Ben 
Jonson,  Beaumont,  and  Fletcher.  Like  Shake- 
speare, Jonson  wrote  both  comedies  and  tragedies ; 
but  he  showed  more  of  the  influence  of  the  classic 
models.    Milton  speaks  of  'Jonson's  learned  sock,' 
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and  thus  in  a  phrase  hits  off  the  main  feature  of 
his  character  as  a  dramatist.  Yet  he  was  fa- 
mous in  the  composition  of  such  light  and  grace- 
ful pieces  as  the  masques  in  ■which  the  Court 
found  entertainment.  (See  Masque.)  Beau- 
mont and  Fletcher,  \vho  were  joint  workers,  have 
the  honor  of  standing  next  to  Shakespeare  in 
the  romantic  drama  of  England :  but.  like  Lope 
de  Vega,  they  wrote  too  much  for  the  success  of 
the  moment  to  be  ranked  in  the  foremost  file  of 
England's  dramatic  writers.  \Yith  Dekker,  Mas- 
singer.  Ford,  Webster,  Chapman,  and  Shirley, 
the  older  English  drama  is  closed,  sharply  ter- 
minated by  the  Puritan  Revolution. 

With  the  Restoration  came  a  drama  represent- 
ing mucli  more  the  social  life  of  the  Court,  and  in 
its  form  largely  reflecting  French  influence. 
Under  the  direction  of  such  managers  as  Dave- 
nant  and  Killigrew,  plays  were  much  more  elab- 
orately staged  than  before,  and  the  drama  was 
very  much  better  patronized.  On  the  stage  were 
Betterton  and  Mrs.  Barry.  The  chief  literary 
figure  of  the  time  was  Dryden,  who  wrote  suc- 
cessfully both  tragedy  and  comedy.  The  trage- 
dies of  Lee  and  the  unfortunate  Otway,  with  such 
comedies  as  those  of  Shadwell  and  Wycherley, 
bring  down  the  drama  to  Vanbrugh,  Congreve, 
and  Farquhar,  writers  whose  brilliant  depiction 
of  the  externals  of  society  is  clouded  by  an  im- 
morality and  an  indecency  even  more  marked 
than  tliat  of  some  of  Shakespeare's  imme- 
diate successors.  Gay  and  ^Mrs.  Centlivre.  and 
the  actor-playwright  Colley  Cibber,  displayed  in 
their  comedies  considerable  dramatic  spirit  and 
invention.  Of  quite  another  sort  was  Addison's 
tragedy  of  Cato,  famous  in  the  annals  of  litera- 
ture and  successful  on  the  stage  for  the  old- 
fashioned  political  virtues  which  it  solemnly 
set  forth.  Lillo,  ^loore.  Garrick  the  actor.  Gold- 
smith, the  Cohuans,  and  Cumberland  nearly  all 
took  to  prose  instead  of  verse.  They  produced 
agreeable  comedies :  but,  except  Goldsmith's  She 
Stoops  to  Conquer  and  one  or  two  other  pieces, 
nothing  very  important  appears  in  the  history  of 
the  drama  till  the  time  of  Sheridan,  who  gave  an 
impulse  to  'genteel'  comedy  such  as  has  placed 
him  ever  since  at  the  head  of  the  Avriters  of  that 
species  of  composition.  Famous  among  the 
favorites  of  the  stage  meanwhile  had.  been  'Peg* 
WofRngtbn  and  Katharine  Clive. 

Sheridan's  immediate  successors,  Holcroft, 
'Monk'  Lewis,  Maturin,  Mrs.  Inchbald.  and 
others,  have  left  little  that  is  remembered ;  but 
such  interpreters  of  the  drama  as  John  Kemble, 
ilrs.  Siddons,  and  later  Edmund  Kean,  save  the 
period  from  unimportance  in  dramatic  history. 
Joanna  Baillie,  the  poets  Byron  and  Coleridge, 
and  Henry  Tayler  wrote  fine  meditative  dramas, 
little  suited,  however,  for  actual  presentation 
upon  the  stage :  and  the  same  may  be  said  of 
much  of  the  more  recent  dramatic  poetry  of 
Tennyson,  Browning,  and  Swinburne.  The  list 
of  writers  for  the  English  theatre  in  the  nine- 
teenth century  is  long.  Among  the  earlier  ones, 
Sheridan  Knowles  and  Bulwer-Lytton  wrote 
plays  which  are  still  known  on  the  boards.  Later 
came  Talfourd,  Jerrold.  Shirley  Brooks,  Tom 
Taylor — who  wrote  over  a  hundred  pieces,  many 
of  them  very  popular — ilarston.  Wills,  Charles 
Eeade — who.  with  Boucicault  or  alone,  drama- 
tized several  of  his  own  works — T.  W.  Robert- 
son, H.  J.  Byron.  Sydney  Gnmdy.  W.  S.  Gil- 
bert— who  is  best  known,  however,  for  the  comic 


operas  in  which  he  collaborated  with  Arthur 
Sullivan — H.  A.  Jones,  A.  W.  Pinero,  Haddon 
Chambers,  J.  M.  Barrie,  H.  V.  Esmond,  and 
Stephen  Phillips.  Not  to  be  neglected  also  in  our 
account  is  the  important  influence  of  such  actor- 
managers  as  iMaeready,  Buckstone,  the  Bancrofts, 
Sir  Henry  Irving  (to  whose  company  belongs 
Ellen  Terry),  and  Sir  Charles  Wyndham,  in  giv- 
ing direction  to  dramatic  production. 

AiiERiCAX  DRAiiA.  Tile  American  stage  was 
naturally  in  its  origin  a  mere  dependent  upon 
that  of  England ;  and  the  sameness  of  language, 
the  similarity  of  dramatic  themes,  and  the  con- 
stant interchange  of  English  and  American 
actors  still  make  it  diflicult  to  separate  the 
drama  of  the  L'nited  States  from  that  of  Great 
Britain.  At  the  present  day  American  successes 
are  reproduced  in  England  hardly  less  than  suc- 
cessful English  plays  on  this  side.  Independent 
dramatic  production  in  this  country,  however, 
as  an  infant  industry-  labored  under  one  par- 
ticular disadvantage,  owing  to  the  absence  till 
1891  of  an  international  copyright.  A  manager 
could  always  adapt,  translate,  or  reproduce  out- 
right, at  no  expense  and  litle  risk,  a  play  that 
had  met  success  abroad ;  whereas,  to  purchase  one 
from  a  native  writer  involved  at  the  outset  a 
definite  outlay  and  the  subsequent  risk  of  fail- 
ure. Partly  in  consequence  of  this,  dramatic 
history  in  America  has  had  to  do  more  with 
players  than  with  playwrights.  Yet  the  litera- 
ture of  the  drama  in  the  United  States  is  exten- 
sive, thougli,  as  in  England,  much  of  it  is  of  little 
value.  Xot  a  little  of  that  belonging  to  the 
years  which  followed  the  Revolutionary  War  con- 
sisted of  trashy  pieces  for  the  exploitation  of 
crude  patriotism,  setting  forth  the  yet  unsea- 
soned glories  of  our  military  achievements.  It 
had  been  only  a  few  years  before  the  Revolution 
that  the  first  permanent  playhouse  was  built — the 
Southwark  Theatre  in  Philadelphia  (1766)  — 
followed  the  next  year  by  the  opening  of  the 
John  Street  Theatre  in  Xew  York.  Here  in  1787 
was  presented  what  is  considered  the  first  play 
by  an  American  author  regularly  produced  upon 
the  stage — The  Contrast,  written  by  Royall  Tyler, 
afterwards  Chief  Justice  of  Vermont.  It  has  been 
asserted,  however,  that  Godfrey's  Prince  of  Par- 
thia  was  acted  in  Philadelphia  some  twenty  years 
before.  The  dramatic  qualities  of  The  Contrast 
were  of  the  sliglitest,  but  it  served  to  introduce 
to  the  boards  the  personage  known  as  the  exag- 
gerated 'Yankee,'  who  could  not  be  banished  for 
three-qviarters  of  a  century.  The  first  prolific 
American  dramatist  was  William  Dunlap,  some 
of  whose  work  was  fair  for  the  period.  He  pro- 
duced about  fifty  plays,  a  few  of  them  translated 
from  the  German.  The  opening  of  the  Park 
Theatre.  Xew  York  (1708),  gave  a  new  impulse 
to  the  drama,  although  the  chief  players  were 
from  the  old  country  and  the  opening  play  was 
As  You  Lilce  It.  Here,  in  1809,  'the  American 
Roscius'  made  his  debut  as  Young  Xor\-al.  This 
lad  was  John  Howard  Payne.  He  not  only  ap- 
peared with  great  success  in  this  country  and  in 
England,  but  he  wrote  and  translated  a  number 
of  plays,  of  which  his  o^^^l  Brutus,  or  the  Fall  of 
Tarquin.  still  keeps  the  stage.  It  is  a  well-con- 
structed tragedy,  and  is  the  first  drama  of  im- 
portance written  by  an  American  author. 

It  was  not  until  about  1820  that  literary  and 
cultured  people  began  to  look  with  favor  upon 
the   drama.      In   that   year   the   great   tragedian 
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Edmund  Kean  visited  this  country  and  played 
in  New  York  and  Philadelphia.  Ten  years  later 
came  his  son  Charles.  The  great  and  erratic 
Junius  Brutus  Booth  first  appeared  in  the  Unit- 
ed States  in  1821 ;  he  came  again  in  1833. 
Macreadv  made  his  first  visit  in  1826.  Clara 
Fisher  came  in  1827.  The  season  of  1832-33 
brought  over  Charles  and  Fanny  Kemble,  who  en- 
joyed an  immense  popularity.  IMeanwhile  the 
elder  Kean  was  hardly  gone  after  his  second  visit 
when  Edwin  Forrest  appeared  in  New  York  in  the 
Shakespearean  part  of  Othello  (1826).  Forrest 
is  held  in  memory  by  many  as  the  greatest  of 
American  tragedians.  While  doubtless  at  his 
best  in  Shakespearean  tragedy,  he  was  always  in- 
tensely American  in  feeling,  and  undertook  to  in- 
fuse the  native  idea  into  his  work.  John  A. 
Stone's  Metamora  was  written  for  him,  as  was 
also  R.  N.  Bird's  tragedy  of  Tlie  Gladiator.  One 
of  the  most  popular  of  Forrest's  contemporaries 
was  the  comedian  James  H.  Hackett,  who  be- 
came famous  as  Falstaff  and  in  'Yankee'  roles. 
John  Gilbert  made  his  debut  in  Boston  in  1828, 
and  later  ripened  into  one  of  the  most  accom- 
plished actors  of  'old  man'  parts  on  any  stage. 
William  E.  Bvirton  came  to  this  country  in  1834. 
Charles  Burke,  one  of  the  finest  of  American 
comedians,  began  his  short  career  in  1836.  He 
was  a  half-brother  of  the  present  Joseph  JefTer- 
son,  who  about  the  same  time  made  his  appear- 
ance as  a  boy  upon  the  stage,  and  has  more  than 
realized  the  promise  of  his  theatrical  ancestry. 
Already  Charlotte  Cushman.  celebrated  as  the 
greatest  of  American  actresses,  had  begun  to 
show  her  power.  In  1838  Mary  Cecilia  Tay- 
lor made  her  debut,  and  soon  became  a  popu- 
lar favorite^  a  clever  and  versatile  though  not 
a  great  actress.  Still  the  stage  was  largely  de- 
pendent on  English  materials,  when  John  Brough- 
am came  over  in  1842.  He  was  the  first  author 
to  put  life  into  the  playbills,  besides  being  one 
of  the  best  comedians  of  the  day,  and,  though 
he  was  born  an  Irishman,  his  work  was  essentially 
American,  especially  his  inimitable  burlesques. 
Pocahontas  and  Columbus.  In  1845  the  elder 
John  Drew  appeared  in  this  country.  Meanwhile 
Anna  Cora  Mowatt  was  becoming  the  reigning 
favorite  in  genteel  comedy  and  light  tragedy,  and 
in  1848  she  appeared  in  England  with  E.  L. 
Davenport,  who  had  already  at  home  made  a 
reputation  as  a  versatile  actor. 

During  the  second  half  of  the  century  just 
passed,  the  annals  of  the  American  stage  offer  a 
long  list  of  names  worthy  of  respect  as  those  of 
gifted  and  admirably  trained  artists.  In  tragedy 
it  is  necessary  onlv  to  recall  Edwin  Forrest,  who 
still  played  till  after  1870;  John  McCullough, 
best  remembered  for  his  manly  impersonation  of 
Virginius ;  Edwin  Booth  and  Lawrence  Barrett, 
two  of  the  most  scholarly  of  American  actors ;  and 
at  the  present  time,  Richard  Mansfield,  who  is, 
however,  not  only  a  tragedian,  but  a  successful 
actor  in  other  branches  of  the  regular  drama.  In 
legitimate  comedy,  John  Gilbert  and  Joseph  Jef- 
ferson led  the  wav,  and  were  followed  bv  Lester 
Wallack,  E.  A.  Sothem,  William  Davidge.  Wil- 
liam J.  Florence,  James  Lewis.  John  T.  Ray- 
mond, Sol  Smith  Russell,  John  Drew,  and  N.  C. 
Goodwin.  In  lighter  comedy  and  farce,  some  of 
the  names  suggestine  themselves  are  those  of 
Edward  Harrigan,  William  H.  Crane,  Neil  Bur- 
gess, Henry  E.  Dixey.  and  Francis  Wilson.  Of 
the  talented  and  accomplished  women  who  have 


graced  the  stage,  Charlotte  Cushman  was  still 
the  foremost  a  half-century  ago.  Among  the 
others  most  noted  have  been  Mrs.  Anne  Gilbert, 
who  at  her  eightieth  birthday  (in  1901)  was 
still  playing;  Elizabeth  Crocker  Bowers,  Maggie 
Mitchell,  Matilda  Heron,  Laura  Keene,  'Lotta' 
Crabtree,  Rose  Coghlan,  Clara  ^Morris,  Fanny 
Davenport,  Mary  Anderson,  Ada  Rehan.  Minnie 
Maddern  Fiske,  Annie  Russell,  Julia  Marlowe, 
Mrs.  Leslie  Carter,  and  IMaude  Adams.  A  con- 
tinually increasing  number  of  well-known  for- 
eign actors  and  actresses  have  made  American 
tours;  some  of  them,  like  IMadame  Janauschek 
and  the  late  Dion  Boucicault,  the  playwright, 
have  remained  in  this  country. 

The  list  of  American  dramatists  not  already 
referred  to  includes  David  Paul  Brown,  George 
II.  Boker,  Epes  Sargent,  Henrj'  Guy  Carleton, 
Bronson  Howard,  Bartley  Campbell,  H.  C.  De 
Mille,  David  Belasco,  and  Clyde  Fitch,  besides  nu- 
merous other  well-known  literary  people  who 
have  tried  their  hand  at  dramatic  composition. 
A  phase  of  dramatic  production  which  has  been 
noted  in  recent  years  is  the  increasing  number  of 
dramatizations  of  popular  novels,  not  to  men- 
tion the  barastorming  Uncle  Tom's  Cabin  com- 
panies which  have  been  on  the  boards  for  more 
than  a  generation.  Judged  by  popularity,  many 
of  the  most  successful  productions  of  late  years 
have  been  those  of  the  lighter  order,  such  as  the 
uproarious  farces  of  Charles  H.  Hoyt  and  some 
of  Edward  Harrigan's  portrayals  of  low  life. 
From  many  of  these  it  is  not  a  long  step  to  that 
curious  and  often  unconsciously  Oriental  mixture 
of  vaudeville  and  drama,  the  'continuous'  per- 
formance. Probably  nothing  else  the  American 
stage  has  seen,  however,  is  so  truly  a  product  of 
the  soil  and  so  thoroughly  national  as  Denman 
Thompson's  Old  Homestead  and  similar  plays. 
From  a  literary  point  of  view  these  dramas  of 
country  life  are  seriously  defective:  but  their 
genial  humor  and  simple  fidelity  to  nature  have 
charmed  both  the  general  public  and  the  most 
scholarly  of  critics.  Some  of  the  other  most  suc- 
cessful playwrights  and  adapters  have  been  prac- 
tical managers  of  theatres,  like  Wallack,  Daly, 
and  Belasco.  To  the  late  Augustin  Daly,  both  as 
author  and  as  manager,  the  American  stage  OAA'es 
no  small  debt.  His  was  the  maintenance  and 
training  of  a  company  that  could,  without  fear 
of  contradiction,  be  ranked  with  the  best  of  the 
subsidized  companies  of  Europe.  Never  before 
had  our  country'  felt  and  understood  the  possi- 
bilities of  dramatic  art  as  since  ]Mr.  Daly  in  his 
Shakespearean  revivals  revealed  them.  The  ab- 
surd 'star'  system,  by  which  one  great  actor  or 
actress  was  expected  to  atone  for  the  shortcom- 
ings of  a  supporting  company  of  incapables.  re- 
ceived through  him  a  serious  blow,  and  the  pub- 
lic has  learned  how  much  of  the  success  of  any 
play  depends  upon  the'  ensemble,  the  proper 
adaptation  of  one  part  to  another,  and  the  intelli- 
gent rendering  of  every  detail. 

For  a  fuller  treatment  of  matters  relating 
to  the  drama,  the  reader  is  referred  to  the 
articles  that  deal  with  the  individual  actors  and 
authors  mentioned  above,  and  to  those  en- 
titled Theatre:  Ballet:  Burlesqlte;  Chorus; 
Claque:  CoMfioiE  Franpaise:  Farce;  Inter- 
lude ;  Masqlt:  :  jMtracle-Plays  :  Mystery  ; 
Pantomijie  ;  etc.  On  the  theory  and  form  of  the 
drama,  consult:  Freytag,  The  Technique  of  the 
Drama    (English   trans.,  Chicago.   1895)  ;   Price, 
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The  Technique  of  the  Drama  (New  York,  1892)  : 
Woodbridge,  The  Drama,  Its  Laic  and  Its  Tech- 
nique (Boston,  1898)  ;  Faguet,  Draine  ancien, 
drame  moderne  (Paris,  1898)  ;  Schlegel,  Lec- 
tures on  Dramatic  Art  and  Literature  (English 
trans.,  London.  184C,  etc.)  ;  Drj^den,  An  Essay 
of  Dramatic  Poesy  (Oxford.  1894,  etc.)  ;  Henne- 
quin.  The  Art  of  Playicriliny  (Boston,  1890)  ; 
Pougin,  Dictionnaire  hisiorique  et  jnttoresque  du 
theatre  (Paris,  1885).  On  the  history  of  the 
drama:  Klein,  (Jeschichte  des  Dramas  (Leipzig, 
1865-86)  ;  Prolss,  Geschichte  des  neueren  Dra- 
mas (Leipzig,  1880-83)  ;  Rover,  Ilistoire  vniver- 
selle  du  theatre  (Paris,  1869-78)  ;  Hastings,  The 
Theatre,  Its  Development  in  France  and  England, 
and  a  History  of  Us  Greek  and  Latin  Origins 
(London,  1902)  ;  Donaldson,  The  Theatre  of  the 
Greeks  (8th  ed.,  London,  1875)  ;  Haigh,  The 
Attic  Theatre  (Oxford,  1889),  and  The  Truqic 
Drama-  of  the  Greeks  (Oxford,  1896)  ;  Patin, 
Etudes  sur  les  tragiques  grecs  (Paris.  1885-94). 
and  Etudes  sur  la  pocsie  latine,  vol.  ii.  (Paris, 
1883)  ;  Moulton,  The  Ancient  Classical  Drama 
(Oxford,  1890)  ;  Levi.  Lc  theatre  indien  (Paris, 
1890)  :  (iotschall.  Das  Theater  und  Drania 
der  Chinescn  (Breslau,  1887)  ;  d'Ancona,  Origini 
del  teatro  in  Italia  (2d  ed.,  Torino,  1891)  : 
Schack,  Geschichte  der  dramutischen  Litteratur 
and  Kunst  in  flpanien  (Berlin,  1845-46)  ;  Schaef- 
I'cr,  Geschichte  des  spanischen  Nationaldranias 
(Leipzig,  1890)  ;  Matthews,  T/je  Theatres  of  Paris 
(New  York,  1880),  and  French  Dramatists  of  the 
Nineteenth  Century  (2d  ed..  New  Y'ork,  1891)  ; 
Lucas,  Histoirc  philosophique  vt  litteraire  du 
theatre  frangais  (Paris,  1862-63)  ;  Berendt. 
Hchiller-Wagncr.  ein  Jahrhundcrf  der  Entirick- 
lungsgeschiehte  des  deutsehcn  Dramas  (Berlin, 
1901):  Litzmann  (editor),  Th cater gesehichtHehe 
Forschungen  (Hamburg,  1891-1901):  Collier, 
The  History  of  English.  Dramatic  Poetry  to  the 
Time  of  Shakespeare,  and  Atnials  of  the  fitage 
to  the  Restoration  (London.  1831);  Ward.  His- 
tory of  English  Dramatic  Literature  (London, 
1875)  :  Symonds,  Shakspere's  Predecessors  in  the 
English  Drania  (London.  1884)  :  Archer,  English 
Dramatists  of  To-day  (London,  1882)  :  Lowell. 
The  Old  English  Dramatists  (Boston,  1892)  : 
Geneste,  History  of  the  Htage  (Bath,  1832)  : 
Doran,  Annals  of  the  Stage   (Lowe  ed..  London, 

1888)  ;  Fitzgerald,  A  New  History  of  the  English 
Stage  (London.  1882)  :  Lewes.  On  Actors  and  the 
Art  of  Acting  (New  Y'ork.  1878)  ;  Baker,  Eng- 
lish Actors  from  Shakespeare  to  Macreadij  (New 
York,  1879)  ;  Baker,  The  London  Stage,  Its  His- 
tory and  Traditions  from  1576  to  1888   (London, 

1889)  ;  Scott,  The  Drama  of  Yesterday  and  To- 
day (London,  1899)  ;  Matthews  and  Hiitton 
(editors).  Actors  and  Actresses  of  Great  Britain 
and  the  United  States  (New  York,  1886)  ;  Seil- 
hamer.  History  of  the  American  Theatre  (Phila- 
delphia, 1888-91)  :  Dunlap,  History  of  the  Ameri- 
can Theatre  (New  York,  1832)  ;  Ireland,  7?ec- 
ords  of  the  Neiv  York  Stage.  1750-1860  (New 
York,  1886)  :  Hutton,  Curiosities  of  the  Ameri- 
can Stage  (New  York,  1891);  McKay  and 
Wingate  (editors).  Famous  American  Actors 
of  To-day  (New  York,  1896)  :  Strang,  Fa- 
mous Actresses  of  the  Day  in  America 
(Boston,  1899),  and  Famous  Actors  of  the  Day 
in  America  (Boston,  1900)  ;  Hapgood.  The  Stage 
in  America.  r8n7  1900  (New  York.  1901);  Pub- 
lications  of   the    Dunlap    Society    (New   York)  ; 


Lowe.  .1  Jiibliographical  Account  of  English  The- 
atrical Literature   (London,  1888). 

DRAMATIC  ARTS,  American  Academy  oe. 
A  training  school  for  the  stage,  established  by 
Franklin  Sargent  in  New  York  City  in  1884,  and 
chartered  by  the  regents  of  the  State  of  New 
Y'^ork  in  1889.  it  olfers  a  two  j'ears'  course  of 
systematic  instruction,  and  aims  to  harmonize 
the  psycliolic  with  the  technical  side  of  the 
stage.  In  1897  the  Empire  Theatre  Dramatic 
School  was  placed  under  the  management  of  the 
Academy.  Tlie  senior  class  offers  several  public 
performances,  thus  enabling  the  students  to  test 
their  abilities  in  actual  practice. 

DRAMATIC  POESY,  An  Essay  on.  A  treat- 
ise (1607)  by  Dryden  in  the  form  of  a  dialogue, 
supposed  to  have  taken  place  on  the  Thames 
between  Neander,  Lisideius,  Crites,  and  Eu- 
genius;  i.e.  Dryden,  Sedley,  R.  Howard,  and 
tiuckhurst.  It  discusses  the  relative  merits  of 
English  and  French  dramatists,  gives  Jonson  the 
palm  over  Shakespeare,  prefers  the  moderns  to 
the  ancients,  and  strongly  advocates  the  employ- 
ment of  rhyme  in  dramatic  poetry.  Sir  Robert 
Howard  took  offense  at  the  autlior's  treatment 
of  the  latter  subject,  and  wrote  a  rejoinder, 
which  Dryden  answered  in  A  Defense  of  the  Es- 
say on  Dramatic  Poesy,  prefixed  to  a  second 
edition  of  The  Indian  Emperor. 

DRAMMEN,  drarn'men.  A  seaport  town  of 
Norway,  situated  on  the  Dramnien,  at  its  en- 
trance into  the  Drammen  Fjord,  an  arm 
of  the  Cliristiania  Fjord,  33  miles  southwest 
of  Christiania  ( Map :  Norway,  D  7 ) .  The  town 
f.ccupies  a  charming  site  between  high  hills,  and 
has    been    rebuilt    since    the    fires    in    1866    and 

1870.  The  three  quarters  of  the  town,  which 
are  divided  l)y  the  river,  are  joined  by  bridges. 
Drammen  manufactures  chiefly  himber,  iron- 
work, tobacco,  cotton,  and  woolen  textiles.  It 
has  saw-mills  and  ship-yards,  and  exports  nuich 
lumber.  Its  trade  is  largelv  with  ?]ngland  and 
Holland.  Population,  in  1891.  20,441:  in  1901, 
23,091 

DRA'PER,  Andrew  Sloan  (1848—).  An 
American  educator  and  lawyer.  He  was  born  at 
Westford,    N.    Y. :    was   admitted   to   the   bar   in 

1871,  and  was  one  of  the  judges  in  the  Court  of 
Alabama  Claims  in  1884.  Subsequently  he  be- 
came identified  with  educational  work,  and  held 
the  position  of  State  superintendent  of  public 
instruction  in  New  York  from  1882  to  1892,  and 
in  Ohio  during  the  two  following  years.  In  1894 
he  was  chosen  president  of  the  L^niversity  of 
Illinois.  Among  his  many  publications  are: 
The  Origin  and  Development  of  the  Netr  York 
Common  School  System  (1889);  Public  School 
Pioneering  in  New  York  and  Massachusetts 
(1892)  :  American  Schools  and  American  Citizen- 
ship (1891)  ;  The  Organization  and  Administra- 
tion of  City  School  Systems  (1888)  ;  and  Ameri- 
can Universities  and  the  National  Life. 

DRAPER,  Daniel  (1841  —  ).  An  American 
meteorologist,  born  in  New  York  City,  a  son  of 
Prof.  -Tohn  Draper,  under  whom  he  studied  sci- 
ence, obtaining  his  degree  from  the  University  of 
the  City  of  New  York.  He  assisted  his  brother 
in  the  construction  and  equipment  of  the  observa- 
tory at  Hastings-on-the-Hudsnn.  and,  after  acquir- 
ing considerable  practical  experience  as  an  engi- 
neer, was  in   1869  appointed  director  of  the  New 
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York  Meteorologioal  Observatory.  The  self-re- 
cording meteorological  instruments  employed  in 
that  institution  are  based  chieliy  upon  his  de- 
signs. Among  his  literary  contributions  to  sci- 
ence may  be  mentioned  the  well-known  treatise 
on  the  Cause  of  I'neumonia,  which  has  also  been 
translated  and  reprinted  abroad. 

DRAPER,  Hexry  (1837-82).  An  American 
scientist,  the  son  of  John  William  Draper.  He 
was  Itorn  in  Prince  Edward  County,  Va.;  studied 
in  New  York  from  1852  to  1854^  and  began  the 
practice  of  medicine  in  1858.  He  was  then  pro- 
fessor of  piiysiology  in  New  York  University 
from  18G0  to  186(J,  professor  in  the  medical 
school  from  1866  to  1873,  and  afterwards  pro- 
fessor of  chemistry.  He  constructed  large  tele- 
scopes and  devoted  himself  to  celestial  photog- 
raphy, rendering  important  service  to  astronomy 
and  astrophysics.  He  published  A  Text-hook 
an  Clieittistry  ( 1866),  and  many  valuable  papers. 

DRAPER,  Jonx  Christopher  (1835-85).  An 
American  physician,  born  in  Virginia.  He  was 
a  son  of  John  William  Draper.  He  entered  the 
academic  department  of  New  Y^ork  University  in 
1852,  but  subsequently  abandoned  the  studj^  of 
the  classics,  attended  the  course  in  medicine,  and 
graduated  in  1857.  He  was  professor  of  analyt- 
ical chemistry.  New  Y'^ork  University,  1858-61 ; 
of  chemistry  at  Cooper  Union,  New  Y'^ork  City, 
1860-63;  of  natural  science  at  the  College  of 
the  City  of  New  York,  1863-85;  and  of  cheTuistry 
in  the  medical  department  of  New  York  Uni- 
versity, 1866-85.  He  contributed  niunerous  ar- 
ticles to  medical  and  scientific  journals,  was 
editor,  in  1872-73,  of  the  Year-Book  of  Nature 
and  Science,  and  for  three  years  had  charge  of 
the  department  of  natural  science  in  Scrihner's 
Moyithly.  His  important  works  include:  The 
Production  of  Urea  (1856);  Experiments  on 
Respiration  (1856);  Tcxi-Book  on  Anatomy, 
Physiology,  and  Hygiene  (1866);  A  Practical 
Laboratory  Course  in  Medical  Chemistry 
(1882);  and  a  Text-Book  of  Medical  Physics 
(1885). 

DRAPER,  .John  William  (1811-82).  An 
American  cliemist,  pliysiologist,  and  philosophi- 
cal writer.  He  was  born  near  Liverpool,  Eng- 
land, and  was  educated  at  a  ^Vesleyan  school 
at  Woodhouse  Grove,  and  at  London  LTniversity. 
In  1831  he  joined  some  of  his  relatives  who  had 
emigrated  to  .Vmerica,  and  in  1836  took  his 
degree  of  doctor  of  medicine  in  the  L'niversity 
of  Pennsylvania  and  was  appointed  professor 
of  natural  jihilosophy,  chemistry',  and  pliysiologv' 
in  Hampden  Sidney  College,  Virginia.  In  1839 
he  removed  to  New  York,  where  he  was  con- 
nected with  the  college  department  of  the 
University  of  the  City  of  New  York ;  and  in  1841 
joined  Drs.  IMott,  Patterson,  and  others  in 
founding  the  medical  school  of  New  Y'ork  Uni- 
versity, in  which  he  was  at  first  professor  of 
chemistry,  and  after  1850  of  physiology.  He 
published  a  Treatise  on  the  Forres  irliich  Pro- 
duce  Organization  in  Plants  (1844);  Text-Book 
of  Chemistry  (1846):  a  Text-Book  of  Natural 
Philosophy  (1847);  and  Human  Pliifsiology. 
Statical  and  Dynamical:  or.  the  Conditions  and 
Course  of  Life  of  Man. 

Dr.  Draper's  lasting  contributions  to  pliysi- 
Tology  and  to  pure  chemistry  were  few  and  rela- 
tively unimportant.  On  the  other  hand,  his 
name    is    associated    \\\\\\    a    num])er    of    results 


of  the  greatest  value  in  physical  chemistry, 
especially  in  photochemistry  (q.v.).  The  cheni- 
ical  action  of  liglit  early  attracted  his  attention 
and  for  many  years  formed  his  favorite  subject 
of  investigation.  He  succeeded  in  demonstrat- 
ing that  different  colors  of  light  have  an 
unequal  infiuence  on  the  decomposition  of  car- 
bonic acid  by  the  green  pigment  of  plants.  The 
spectra  of  light  emitted  by  incandescent  sub- 
stances engaged  his  attention  as  early  as  1847, 
and  his  memoirs  show  that  at  that  early  date 
he  liad  already  grasped  the  wonderful  possibili- 
ties of  spectrum  analysis  in  both  chemistry  and 
astronomy.  He  further  succeeded  in  showing 
that  all  parts  of  the  spectrum,  the  invisible  as 
well  as  the  visible  ones,  are  capable  of  chemical 
action.  HTs  improvements  in  the  art  of  photog- 
raphy entitle  him  to  an  eminent  place  among  the 
great  inventors  of  the  nineteenth  century.  The 
principle  of  photography  was  established  by  the 
Frenchman  Daguerre;  but  Daguerre's  process 
was  imperfect  and  practically  incapable  of  use- 
ful application.  It  was  Draper's  improvements 
that  rendered  it  possible  to  apply  photography 
to  the  representation  of  the  human  countenance, 
and  the  first  photograph  was  taken  by  Draper 
in  1839,  in  the  old  building  of  the  New  York 
L'niversity.  A  valuable  collection  of  Draper's  pub- 
lications was  published  in  1878,  under  the  title. 
Scientific  Memoirs,  Bring  Expeninental  Con- 
tributions to  a.  Knoicledge  of  Radiant  Energy. 

Though  a  life-long  teacher  of  science  and  a 
prolific  writer  on  scientific  subjects.  Draper  will, 
perliaps,  best  be  remembered  as  the  author  of 
three  works  which  more  properly  belong  to  the 
domain  of  philosophical  history.  The  first  of 
these  and  the  most  important  is  The  History  of 
the  Intellectual  Derelopmcnt  of  Europe  (2  vols., 
1863),  in  which  he  attempts  to  apply  the  methods 
of  science  to  human  historj',  and  to  prove  in- 
ductively that  "social  advancement  is  as  com- 
pletely under  the  control  of  natural  law  as  is 
bodily  growth."  ^luch  of  his  data,  both  scientific 
and  historical,  has  been  superseded,  and  some  of 
his  conclusions  are  discredited,  but  the  work  is 
characterized  by  considerable  ervidition  and  a 
remarkable  clearness  of  presentation,  and  is  still 
much  read.  His  History  of  the  American  Civil 
War  (3  vols..  1867-70),  though  it  gives  a  graphic 
and  fairly  accurate  account  of  the  military 
operations,  is  chiefiy  valuable  for  its  elaborate 
analysis  of  the  causes,  immediate  and  remote, 
which  made  a  war  between  the  North  and  the 
South  inevitable.  The  most  popular  of  his 
works,  however,  is  his  History  of  the  Conflict 
Betueen  Religion  and  Science  (New  York.  1874), 
a  candid,  philosophical,  and  fairly  comprehensive 
treatment  of  the  subject.  Consult  Barker's 
"Memoir,"  in  volume  ii.  of  the  Biographical 
Memoirs  of  the  National  Academy  of  Science. 

DRAPER,  Lymax  Copelaxd  (1815-91).  An 
American  historian  and  educator.  He  was  born 
at  Hamburg  (now  Evans),  Erie  County.  N.  Y., 
and  was  educated  at  Granville  College  (now 
Denison  University).  Ohio.  In  1840  he  conceived 
tlie  idea  of  writing  a  history  of  the  Indian  wars 
of  the  L^nited  States,  and  with  this  in  view 
visited  many  pioneers,  Indian  chiefs,  and  others, 
wlio  were  in  any  way  identified  with  the  early 
Indian  campaigns.  He  continued  these  investi- 
gations for  twenty-five  years,  traveling  thou- 
sands of  iiiil(>s  tlii'ough  every  part  of  the  I'^nited 
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States.  The  information  thus  compiled  is  said 
to  have  covered  a  period  from  about  the  middle 
of  the  eighteenth  century  to  the  death  of 
Tecumseh.  From  1854  to  1887  he  was  corre- 
sponding secretary  of  the  Historical  Society 
of  Wisconsin,  and  practically  became  the  founder 
of  the  extensive  library  of  that  society,  Avhich 
upon  his  accession  was  limited  to  only  a  few 
volumes.  The  results  of  his  extensive  tours  to 
collect  material  on  the  early  history  of  Wiscon- 
sin were  published  in  the  first  ten  volumes  of 
the  Wisconsin  Historical  Collections,  which  he 
edited.  Unfortimately,  only  a  few  of  the  works 
projected  by  him  were  completed  at  his  death. 
Among  those  published,  perhaps  the  best-known 
is  that  entitled  King's  Mountain  and  Its 
Heroes    (1881). 

DRATPIER  LETTERS.  See  Swift,  Jona- 
than". 

DRASCHE,  drash'e,  Antox  (1826—).  An 
Austrian  physician.  He  was  born  at  Lobendau, 
Bohemia,  and  was  educated  at  Prague,  Leipzig, 
and  Vienna.  In  1858  he  became  lecturer  of 
pathology  and  therapeutics  at  the  University  of 
Vienna,  and  in  1874  he  was  appointed  extraor- 
dinary professor  of  epidemiology  at  that  insti- 
tution. During  the  cholera  epidemics  of  1850, 
1854,  1855,  lS6ti.  and  1873,  he  conducted  special 
hospitals  or  medical  departments  for  the  treat- 
ment of  patients,  and  his  numerous  papers  on 
the  treatment  of  cholera,  published  chiefly  in 
the  Medisinische  Wochenschrift,  are  considered 
valuable  contributions  to  the  literature  of  the 
subject.  He  is  also  an  acknowledged  authority 
on  diseases  of  the  heart,  and  the  introduction  of 
the  tincture  of  strophanthus  into  the  thera- 
peutics of  these  diseases  is  due  to  his  initiative. 
A  collection  of  his  medical  treatises  was  pub- 
lished at  Vienna  in   1893. 

DRAUGHTS.     See  Checkers. 

DRAVE,  drav  (Ger.  Drau).  An  important 
affluent  of  the  Danube,  rising  in  the  eastern 
part  of  Tyrol,  at  a  high  altitude  on  the  southern 
slope  of  the  main  ridge  of  the  Hohe  Tauern 
Alps,  and  flowing  through  the  Pusterthal  tow- 
ard Lienz,  where  it  is  joined  by  the  Isel  (Map: 
Austria-Hungary,  F  4).  It  then  flows  a  little 
south  of  east  through  Carinthia  and  Styria,  pass- 
ing Villach  and  Marburg:  then,  turning  toward 
the  southeast,  it  forms  the  boundary  between 
Croatia  and  Slavonia  on  the  right  and  Hungary' 
on  the  left,  and  joins  the  Danube  10  miles  east 
of  Esseg,  after  a  course  of  465  miles.  Its  princi- 
pal affluent  is  the  Mur,  from  the  left.  In  the  first 
part  of  its  course,  the  Drave  is  but  a  mountain 
torrent,  rushing  wildly  through  the  craggy  passes 
of  Tyrol :  but  from  Villach  it  is  navigable  to  its 
mouth,  a  distance  of  380  miles.  The  navigation 
facilities  have  been  much  improved  by  the  Gov- 
ernment. The  A^alleys  through  which  it  flows  in 
its  course  through  Carinthia,  Styria,  and  Croatia, 
are  distinguished  by  great  fertility  and  pictur- 
esque scenery,  while  in  Slavonia  it  is  frequently 
bordered  by  dense  forests. 

DRA  VIDIANS  (Skt.  Dravida).  The  name 
given  to  a  large  group  of  non-Aryan  races  of 
Southern  India,  including  those  speaking  Tamil, 
Telugu,  Kanarese,  Malayalani,  Tulu,  Kudagu, 
and  six  or  eight  uncultivated  dialects  of  the 
ilStder  tribes,  like  Tiida,  Kota.  Khond,  and  Gond, 
together     with     Oraon     and     Rajmahal.       Geo- 


graphically the  Dravidian  population  occupies 
almost  the  entire  peninsular  part  of  India,  or 
that  portion  to  the  south  of  the  Vindhya  forest 
and  the  Kei-budda  Kiver,  as  a  glance  at  the  lin- 
guistic and  racial  maps  of  Cust  and  Constable 
will  show.  (See,  also,  India.)  The  Oraons  and 
the  Rajmahal  hill  tribes  are  sporadic  represen- 
tatives of  Dravidians  in  the  Province  of  Bengal 
tc  the  north.  Like  the  main  body  to  the  south, 
they  are  remnants  left  over  from  an  earlier  time 
when  the  Dravidians  occupied  a  much  larger 
part  of  India  than  at  present;  as  a  whole  the 
Dravidian  stock  has  been  pushed  forward  or 
overrun  by  the  advance  of  the  Aryan  incomers 
from  the  north.  Ethnologically  the  Dravidians 
are  interesting,  especially  such  a  tribe  as  the ' 
Todas,  in  the  Nilgiri  hills,  who  represent  one  of 
the  lowest  stages  of  civilization.  In  some  dis- 
tricts the  Dravidians  are  distinguishable  by 
language  rather  than  by  physical  characteristics 
from  tile  neighboring  Hindu  (Aryan)  peoples, 
while  in  others  they  are  so  dark-skinned  and  so 
constituted  in  hair,  features,  etc.,  as  to  lead 
many  ethnologists  to  consider  them  related  to 
the  Australians  and  to  group  the  latter  and  the 
former  as  one  race.  The  anthropological  kinship 
is  maintained  by  Hale  (1891)  and  Brinton 
(1890),  the  former  holding  that  the  Australians 
are  Dravidians  degraded  by  their  environment. 
Keane  (1896)  sees  a  large  Caucasian  (white) 
element  in  the  Dravidians,  who,  like  the  Mag- 
yars in  Europe,  "have  been  assimilated  to  the 
Caucasian  type,  and  have  accepted  Aryan  cul- 
ture, while  preserving  intact  their  non-Aryan 
speech."  Hale  thinks  that  the  influence  of  the 
Dravidians  upon  the  intruding  Aryans  has  been 
much  underestimated.  Some  authorities  con- 
sider the  so-called  'Kolarian'  peoples  to  be  re- 
lated to  the  Dravidians,  while  others  look  upon 
them  as  pre-Dravidian  aborigines.  The  religion 
of  the  Dravidians  embraces  all  phases  from  the 
rude  nature-worship  of  the  hill  tribes  to  the  bor- 
rowed Buddhism,  Hinduism,  and  Islamism  of  the 
more  civilized  peoples.  The  Dravidians  (Tamils) 
have  even  developed  a  style  of  architecture.  The 
folklore  and  mythology  of  some  of  these  peo- 
ples is  rich  and  varied,  of  the  Tamils  in  par- 
ticular. 

The  Dravidian  languages  belong  to  a  group 
quite  independent  of  the  Aj-yan  or  Indo-Germanie 
(q.v. )  ;  the  affinities  which  these  tongues  show 
with  Sanskrit  are  due  to  geographical  contact, 
and  not  to  linguistic  kinship.  Owing  to  certain 
characteristics  or  peculiar  features  of  these 
languages,  some  scholars,  especially  the  best 
authority,  Caldwell,  have  sought  to  establish 
an  affiliation  between  the  Dravidian  and  what  is 
sometimes  called  the  Scythian  or  Turanian  fam- 
ily of  tongues.  Hardly  any  two  of  the  dozen 
Dravidian  languages  are  intelligible  to  those  who 
speak  the  other,  except  in  a  general  way.  The 
two  which  stand  highest  in  cultivation  and  im- 
portance are  the  Tamil  and  the  Telugu.  More 
than  half  the  nvimber  of  Dravidian-speaking  peo- 
ples employ  the  one  or  the  otlier  of  these  two 
vernaculars.  The  Tamil  covers  the  lower  eastern 
side  of  the  Indian  peninsula  from  INIadras  to 
Cape  Comorin  and  over  into  Ceylon.  It  is 
spoken  by  some  16,000.000  people.  The  Telugu, 
which  is  spoken  by  fully  as  large  a  number,  ad- 
joins this  language  to  the  north  and  extends 
from  Lladras  upward  beyond  the  dominions  of 
the    Xizam    of    Hvderabad.      The    Kanarese,    or 
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Canarese,  spreads  vvesUvard  from  the  Telugu  dis- 
trict to  tlie  sea,  and  is  current  among  some  10,- 
000,000  persons.  The  Malayalam,  spoken  by 
4,000,000  individuals,  runs  in  a  narrow  strip 
down  the  lower  southwestern  part  of  the  penin- 
sula,  almost  from   JMangalore   to   the  Cape. 

With  regard  to  Dravidian  literature,  such 
works  as  exist  in  the  several  languages  are  com- 
paratively modern,  despite  the  antiquity  of  the 
Dravidian  civilization.  Hardly  one  can  be  said 
to  be  more  than  a  thousand  years  old.  The 
Tamil  and  the  Telugu,  in  fact,  are  the  only  two 
Dravidian  languages  that  can  be  said  to  have 
any  real  literature.  Tamil  claims  to  have  com- 
positions as  old  as  the  legendary  sage  Agastya; 
but  tlie  treatises  and  grammatical  writings  at- 
tributed to  him  can  hardly  be  dated  prior  to 
the  tenth  century  a.d.  Probably  not  far  removed 
from  the  same  date  is  the  Kural  of  Tiruvalluvar, 
comprising  poetical  aphorisms  in  1330  distichs 
(trans,  by  Ch.  Graul,  Leipzig,  1865),  and  like- 
wise the  "Cintamani,"  a  romantic  poem  of  some 
15,000  verses,  written  by  an  unknown  author,  or 
again  the  ethical  poem  "Naladiyar,"  which  has 
been  rendered  into  English  by  Pope  (Oxford, 
1893).  Two  centuries  later  the  Tamil  poet 
Kambar  made  a  version,  or  adaptation,  of  the 
Sanskrit  epic  "Ramayana,"  and  again  in  the 
sixteenth  century  there  was  a  literary  revival 
connected  with  the  name  of  the  poet-king  Ati- 
Vlra-Rama  Pandya.  At  the  opening  of  the 
eighteenth  century  we  find,  besides  the  na- 
tive Tamil  poet  Tayumfinavar,  the  name  of 
a  foreigner,  the  celebrated  Italian  Jesuit 
missionary  Beschi,  who  wrote  poetry  and  prose 
of  so  excellent  a  quality  as  to  win  him  a  place 
in  Tamil  literature.  In  more  recent  times,  it 
may  be  added,  the  educational  influences  of  the 
Madras  College  have  done  much  for  Tamil 
•through  translating  into  it  tlie  English  Bible  and 
various  religious  works,  and  Tamil  may  be  said 
to  possess  a  future  as  a  vernacular  literature. 
Second  comes  Telugu,  in  which  the  oldest  ex- 
tant poetical  work  is  a  version  made  from  the 
great  Sanskrit  epic  Mahahharatd,  by  Nan- 
nappa,  or  Nannaya  Bhatta,  presumably  in  the 
twelfth  century  a.d.  Kanarese  may  also  claim 
the  name  of  a  poetical  Avriter,  Kesava,  who 
probably  belonged  to  the  same  century.  In  the 
Malayalam  language,  moreover,  there  is  a  poetic- 
al account  of  Rama,  the  heroic  Prince  of  India, 
based  upon  the  Sanskrit,  and  there  are  likewise 
versions  of  both  the  greater  Sanskrit  epics.  The 
other  Dravidian  languages  possess  either  no 
literature  at  all  or  none  worth  mentioning. 

BiBiJOGRAPiiY.  The  standard  book  on  Dravid- 
ian is  the  large  work  by  Caldwell,  Comparative 
Grammar  of  the  Dravidian,  or  South  Indian 
Family  of  Lanfjuages  (2d  ed.,  London,  1875)  ; 
Forsyth,  Eirjhlands  of  Central  India  (London, 
1871)  ;  Dalton,  Descriptive  Ethnology  of  Bengal 
(Calcutta,  1872)  ;  Reclus,  Primitive  Folk  (New 
York,  1890)  ;  Kingscote,  Folk-Lore  of  Southern 
India  (London,  1890)  ;  Oppert.  Original  In- 
habitants of  India,  (London.  1893).  There  is 
also  a  considerable  special  literature  for  each 
of  the  civilized  Dravidian  peoples.  On  the 
Dravidian  languages,  consult:  Caldwell,  Com,- 
paraiive  flraminar  of  the  Dravidian  Family  of 
Languagen  (London.  1875)  ;  Cust,  Modern  Lan- 
guages of  the  East  Indies  (London,  1878)  ;  Hun- 
ter,  Comparative  Dictionary  of  the   Non-Aryan 


Languages  of  India  (London,  18U8).  For  Tamil, 
consult:  Pope,  First  Lessons  in  Tamil  (Oxford, 
1891),  and  other  works  by  the  same  author,  in- 
cluding his  English  translation  of  the  ''Nala- 
diyar" (Oxford,  1893)  ;  Hultzsch,  South  Indian 
Inscriptions,  Tamil  and  Sanskrit,  translated 
(Madras  and  Leipzig,  1890-95)  ;  Graul,  Tiruval- 
luver's  Kural,  translated  (Leipzig,  1865)  ;  on 
Telugu:  Arden,  Progressive  Grammar  of  the 
Telugu  Language  (Madras,  1873)  ;  Brown, 
Telugu-English  and  English-Telugu  Dictionary 
(Madras,  1852-54)  ;  Carr,  Collection  of  Telugu 
Proverbs  (Madras,  1868).  On  Kanarese  or 
Canarese  and  Malayalam  there  are  several  works 
published  in   ]\Iangalore,   Southern   India. 

DRAWBACK.  A  term  used  to  designate  the 
repayment  of  taxes,  whether  import  duties  or 
internal  taxes,  upon  goods  which  are  exported. 
Drawbacks  upon  goods  imported  which  are  re- 
shijiped  in  the  original  packages  are  rendered 
unnecessary  by  the  warehouse  system,  which 
permits  the  deposit  of  goods  in  bond,  without 
payment  of  taxes  until  they  are  withdrawn 
either  for  export  or  for  home  consumption,  in 
which  latter  case  the  taxes  must  be  paid.  If, 
however,  the  imported  goods  are  manufactured 
before  the  reexportation,  drawbacks  are  neces- 
sary if  the  pajaiient  is  to  be  remitted.  In  the 
case  of  goods  subject  to  internal  tax  the  grant- 
ing of  drawbacks  on  the  exportation  of  the  goods 
serves  the  purpose  of  freeing  the  exporting 
manufacturer  from  an  increased  cost  of  produc- 
tion through  taxation,  which  his  competitors 
do  not  have  to  bear.  Great  care  must  be  exer- 
cised in  the  mode  of  assessing  the  drawback 
to  avoid,  on  the  one  hand,  taxation,  and  on  the 
other  a  bounty  upon  exportation.  If  the  amount 
of  the  drawback  is  greater  than  the  tax  paid, 
it  becomes  a  direct  encouragement  to  exporta- 
tion, which  may  not  be  contemplated  by  the  law. 
It  is  in  this  way  that  the  so-called  sugar  boun- 
ties in  Germany  and  some  other  Continental 
countries  arose. 

In  the  United  States  drawbacks  are  allowed 
on  imported  articles  exported  for  sale  abroad, 
and  on  fireamis,  agricultural  implements,  etc., 
made  of  foreign  materials  with  stocks  and  han- 
dles of  A70od  grown  in  this  country,  provided  the 
imported  materials  exceed  one-half  of  the  value 
of  the  whole  material  used.  Every  one  entering 
merchandise  for  importation  or  exportation  with 
right  of  drawback  is  required  to  deposit  the  orig- 
inal invoice  of  such  merchandise  with  the  col- 
lector, who  causes  an  inspection  to  be  made  by 
the  proper  officer  and  the  articles  to  be  compared 
with  their  respective  invoices  before  granting  the 
permit  for  lading.  No  drawback  is  allowed  on 
merchandise  entitled  to  debenture  under  existing 
laws  unless  it  be  exported  within  three  years 
from  the  date  of  importation.  Drawbacks  are 
also  admitted  for  the  exportation  of  distilled 
liquors  and  manufactured  tobacco  on  which  in- 
ternal revenue  taxes  have  been  paid. 

DRAWBRIDGE.     See  Bhtdge. 

DRAW'CANSIR.  A  typical  arrant  braggart 
in  Buckingham's  burlesque  The  Rehearsal,  a 
parody  on  Almanzor,  the  hero  in  Dryden's  Con- 
e/vest  of  Crnnada. 

DRAWING  (from  draw,  AS..  Goth,  dragan, 
Icel.  draga,  to  drag,  probably  connected  with 
OHG.  tragan,  Ger.  tragen.  to  carry).     The  delin- 
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eation  of  form  upon  a  given  surface,  usually 
plane,  by  means  of  lines  and  tints  or  shades. 
Painting  and  drawing  are  broadly  distinguished 
by  the  use  of  varied  color  in  painting,  reproducing 
the  colors  of  the  object  represented,  while  in 
drawing  only  the  form  and  light  and  shade  (or 
"modeling")  are  represented.  The  forms  deline- 
ated may  be  visible  objects,  forms  imagined  and 
presented  as  if  actually  seen,  or  purely  arbi- 
trary or  abstract  forms,  as  in  ornamental  pat- 
terns and  mathematical  diagrams.  As  the  de- 
lineation of  form  lies  at  the  foundation  of  all 
the  plastic  arts,  drawing  is  the  most  important 
single  branch  of  study  in  schools  of  art  and  of 
engineering.  Since,  moreover,  the  study  of  draw- 
ing trains  the  faculties  of  observation  and  mem- 
ory to  a  high  degree,  and  develops  an  effective  co- 
ordination of  the  action  of  hand  and  eye.,  it  has 
come  to  be  recognized  as  of  the  highest  educa- 
tional value  in  any  system  of  mental  discipline. 
It  is  therefore  systematically  taught  in  the  public 
schools  of  nearly  all  countries  that  make  any 
pretensions  of  a  well  -  organized  educational 
system. 

The  drawing  of  visible  objects  is  really  the 
graphic  recording  of  mental  impressions  received 
through  the  eye.  The  draughtsman  seeks  to  pro- 
duce upon  the  paper,  by  means  of  lines  and  tints, 
visual  images  which  shall  awaken  in  the  be- 
liolder  mental  images  and  impressions  as  nearly 
as  possible  like  those  evoked  directly  by  the  ob- 
jects represented.  But  since  the  limitations  of 
drawing  in  black  and  white  on  a  plane  surface 
forbid  the  complete  presentation  of  all  the  visible 
facts  and  aspects  of  the  original  object,  it  is  evi- 
dent that  the  desired  mental  impression  must  be 
produced  largely  by  sufipestions,  which  stimulate 
the  beholder's  imagination  to  supply  whatever 
is  lacking  in  the  representation.  The  drawing, 
in  spite  of  being  merely  (for  instance)  an  aggre- 
gation of  black  lines  and  dots  on  white  paper, 
and  but  an  inch  or  two  in  height  and  width,  may 
so  visibly  suggest  the  outline,  foliage,  masses, 
light  and  shade  of  a  tree,  that  it  evokes  in  the 
mind  the  impressions  one  experiences  in  seeing 
such  a  tree,  and  the  imagination  at  once  supplies 
the  size,  distance,  detail,  and  color  which  the 
drawing  lacks.  Artistic  power  in  drawing  con- 
sists largely  in  the  ability  thus  to  create  by  sug- 
gestion a  vivid  impression  of  reality.  A  sketch 
is  a  drawing  which  attempts  to  present  in  a 
sunnuary  way  only  partial  and  momentary  as- 
j)ects  of  the  thing  represented.  An  effective 
sketch  is  one  in  which  the  simplicity  and  vigor  of 
the  artist's  personal  interpretation  of  what  he 
sees  has  not  been  sacrificed  in  the  eflfort  after 
elaborate  finish.  The  judicious  choice  of  what  to 
show  and  what  to  omit  calls  for  a  highly  devel- 
oped taste,  and  can  be  mastered  only  by  long 
experience.  A  master's  sketch  is  worth  a  score 
of  highly  elaborated  drawings  by  'prentice  hands. 

Free-Hajtd  Dr.\wing.  Drawing  in  which  the 
hand  receives  no  assistance  from  mechanical  ap- 
pliances is  called  free-hand  drawing.  It  lies  at 
the  foundation  of  all  the  arts  of  plastic  design, 
sculpture  not  excepted,  and  constitutes  an  art 
in  itself.  Its  greatest  masters,  like  Raphael, 
Tjconardo  da  Vinci,  and  Michelangelo,  have  been 
among  the  sreniuses  of  their  times.  Even  the 
greatness  of  such  colorists  as  Titian  and  Veronese 
depends  in  large  measure  upon  their  consum- 
mate  draucfhtsmanship.      See    P.MXTrxc;. 

The  restrictions  under  which  the  artist  labors 


in  seeking  to  represent  in  black  and  white  upon  a 
plane  surface  the  nmltitudinous  aspects  of  visible 
objects  have  already  been  referred  to.  The  differ- 
ent kinds  and  schools  of  drawing  are  distin 
guished  bj'  the  ways  in  which  these  restrictions 
are  evaded  or  overcome.  In  outline  drawings  and 
in  some  sketches,  only  the  exterior  outlines  and 
contours  or  salient  edges  and  markings  of  an  ob- 
ject or  scene  are  shown.  The  power  whicli  these 
may  have  of  evoking  complete  mental  pictures  is 
indicated  in  the  simple  outline  drawings  on 
Greek  vases  and  bj^  black  silhouettes  of  faces 
and  figures.  The  power  of  pure  line,  even  divest- 
ed of  accompanying  color,  to  suggest  the  most 
varied  modeling  of  surfaces,  and  to  express  the 
minutest  detail,  is  admirably  exemplified  in  Jap- 
anese pictorial  art.  The  European  schools,  on  the 
other  hand,  lay  great  stress  upon  values,  or  the 
rendering  of  the  varied  luminosities  and  grada- 
tions of  light  and  dark  in  the  objects  represented, 
by  corresponding  gradations  of  the  tones  of  the 
drawing;  that  is,  of  the  mixtures  of  black  and 
white  produced  by  the  use  of  the  pen-and-ink,  pen- 
cil, crayon,  charcoal,  or  sepia-brush  upon  the 
paper.  Even  different  colors  maj'  be  to  a  certain 
extent  suggested,  or  rather  interpreted,  in  black 
and  white  by  a  careful  rendering  of  their  appar- 
ent values ;  a  dark  red,  for  instance,  being  indi- 
cated by  darker  shading  than  a  light  blue  or  a 
yellow.  The  gi'eat  artists  of  the  Renaissance 
stand  midway  between  the  Japanese  exponents  of 
pure  line  and  the  modern  European  interpreters 
of  values.  Their  drawings  are  wonderful  for  the 
purity,  vigor,  and  delicacy  of  their  lines,  as  well 
as  for  the  skillful  tliough  somewhat  conventional 
'modeling'  of  the  forms  as  expressed  by  shading. 
See  the  paragraph  treating  Line  in  the  article 
P.VINTINO. 

Technic  of  Free-H.\xd  Dr.\wixg.  The  funda- 
mental principles  of  the  art  are  the  same,  what- 
ever the  mediiuu  employed.  Good  drawing  de- 
mands, first  of  all,  a  trained  sense  of  form ;  that 
is,  the  power  to  observe,  to  understand  and  ap- 
preciate', to  remember,  and  to  represent,  form  in 
general;  or,  in  other  words,  the  mastery  of  pro- 
portion. In  drawing  from  any  object  or  model, 
the  first  essential  is  to  observe,  and  sketch  in.  the 
dominant  structural  lines,  contours,  and  masses, 
including  the  conspicuous  high  lights  and  deeper 
shades  and  shadows.  The  more  important  details 
are  next  added  and  corrected,  and  the  minor 
details  are  left  to  the  last.  In  executing  these 
various  stages  of  the  drawing,  lightness  of  touch 
and  sureness  of  line  are  important  qualities,  at- 
tained only  by  long  and  patient  discipline.  Taste 
and  imagination  are  both  exercised  in  the  choice 
of  what  to  show  and  what  to  omit,  while  experi- 
ence alone  endows  the  artist  with  the  knowledge 
of  the  most  effective  methods  for  expressing  the 
facts  and  aspects  he  is  seeking  to  record. 

But  the  detailed  technique  of  drawing  varies 
greatly  with  the  medium  employed.  The  chief 
instnnnents  are  tlie  pencil,  pen,  black  crayon, 
charcoal,  and  brush.  Of  these,  the  pen  is  the 
most  exacting,  since  it  makes  an  absolutely  black 
mark  on  the  white  ))aper,  and  tints  must  be  ex- 
pressed by  dots,  closely  serried  lines,  and  cross- 
hatching.  Tlie  masters  of  pen  drawing  are  in- 
variably masters  of  pure  line.  With  charcoal  or 
crayon  sauce  the  artist  must,  as  it  were,  paint 
on  his  paper,  fine  lines  being  out  of  the  question: 
so  also  with  the  bru-h,  in  sepia  and  other  'wash' 
drawings.     The  pencil  and  crayon  occupy  a  raid- 
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<Ue  ground,  requiring  the  use  of  the  line,  but  per- 
mitting  broad,  soft  strokes  and  stumped  or 
rubbed-in  shading,  ^'ery  effective  drawings  are 
made  by  using  a  tinted  paper — gray  or  pale  blue 
—on  which  the  high  lights  are  laid  on  in  white 
with  chalk  or  Chinese  white,  and  the  darker 
shades  and  masses  with  the  pencil,  while  the  tone 
of  the  paper  is  left  to  represent  the  intermediate 
values.  The  great  masters  of  the  Renaissance, 
lacking  the  'lead'  or  plumbago  pencil,  which  is  a 
modern  invention,  used  the  lead  point  or  a  silver 
l>oint  on  parchment  or  heavy  paper,  giving  pale 
gray  line :  or  more  often,  sanguine  or  red  chalk. 
The  quill  took  the  place  of  the  modern  steel  pen, 
making  a  softer  and  broader  stroke. 

Instkuiiental  Dkawing.  For  scientific  pur- 
poses, for  the  working  drawings  from  which 
buildings  and  machinery  are  to  be  made  and 
erected,  and  for  all  purposes  requiring  great  ex- 
actitude of  representation,  a  difterent  sort  of 
delineation  is  necessary  from  that  of  the  artist 
working  with  free  hand.  Free-hand  drawings  are 
personal  interpretations  of  visible  form ;  in  this 
lies  their  charm.  Their  value  is  artistic,  not 
scientific ;  no  two  drawings  of  thef  same  object  by 
different  persons,  or  by  the  same  person  at  differ- 
ent times,  can  be  absolutely  alike'.  In  mechanical 
or  instrumental  drawing,  on  the  other  hand, 
mathematical  exactness  of  line  and  dimension  is 
secured  bj^  the  use  of  various  instruments,  the 
most  important  of  these  being  the  T-square,  rule, 
and  triangles,  used  in  drawing  right  lines ;  com- 
passes for  drawing  circles  and  arcs  of  circles ; 
dividers  for  laying  off  exact  distances,  the  scale 
for  determining  and  measuring  dimensions,  the 
protractor  for  laying  off  angles,  and  the  ruling- 
pen  for  drawing  clean  and  faultless  lines  in  ink ; 
besides  a  considerable  number  of  special  appli- 
ances which  cannot  here  be  enumerated.  The  ob- 
ject of  drawings  executed  by  these  means  is  not 
to  present  the  aspects  of  objects  as  we  see'  them, 
but  to  furnish  scientifically  correct  graphic  rec- 
ords of  the  actual  proportions  and  form-relations 
of  objects,  usually  at  a  much  reduced  scale.  This 
is  effected  by  means  of  projections  upon  imagin- 
ary vertical  and  horizontal  planes,  called  planes 
of  projection,  two  dimensions  of  the  object  being 
shown  in  each  projection.  These  projections  com- 
prise plans  or  top  views,  showing  the  object  as  if 
seen  from  an  infinite  height  above ;  elevations  or 
front,  side,  and  rear  views,  as  if  seen  from  a  point 
infinitely  distant  horizontally:  and  sections, 
which  show  the  object  as  if  sliced  in  two  and  the 
nearer  half  removed,  exposing  the  interior  struc- 
ture. These  projections  show  the  correct  geo- 
metrical relations  of  the  various  dimensions  and 
parts  of  the  structure  or  object,  and  by  the  use 
of  two  or  more  projections  all  its  dimensional 
relations  are  exhibited.  To  assist  the  eye  in  in- 
terpreting these  highly  conventional  drawings — 
which  are  reallv  not  pictures,  but  diagrams — 
they  are  often  (especially  in  architectural  draw- 
ings) made  with  the  shadows  cast  as  if  by  sun- 
light, falling  on  the  object  in  each  projection  at 
an  assumed  and  uniform  angle.  This  angle  is 
usually  so  taken  that  the  rays,  falling  from  in 
fnmt  of  the  vertical  plane,  downward  to  the 
right,  are  projected  at  4.5°  to  the  ground  line  on 
either  projection.  The  delineation  of  these  con- 
ventional shadows  is  a  branch  of  descriptive 
geometry,  and  has  received  the  name  of  scioq- 
raphy   ("shadow  writing'). 

Instrumental  drawing  is  divided,  according  to 
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its  various  applications,  into  mechanical  drawing, 
a  general  term  for  all  engineering  draughting; 
machine  drawing  or  the  preparation  of  the  work- 
ing drawings  for  the  construction  of  machinery; 
architectural  drawing,  ship  draughting,  topo- 
graphical drawing,  etc. ;  and  the  various  purely 
mathematical  divisions  of  descriptive  geometry, 
stereotoniy  or  the  preparations  of  drawings  for 
cut  stonework,  crystallog raphg,  and  the  like. 

In  architectural  drawing  and  in  most  forms  of 
machine  drawing  and  engineering,  the  purpose  in 
view  is  to  furnish  diagrams  of  all  parts  of  a 
structure  or  machine  to  be  erected,  drawn  to  exact 
scale  and  marked  with  the  projiosed  dimensions, 
for  the  guidance  of  those  who  are  to  execute  the 
work.  For  this  j^urpose  there  are  prepared  as 
many  plans  as  may  be  necessary,  elevations  of  the 
various  faces  of  the  structure,  and  sections  show- 
ing its  internal  arrangement.  These  are  all 
drawn  to  a  small  scale,  which  may  be  from  one 
thirty-second  of  an  inch  to  the  foot  to  one-quarter 
or  even  one-half  of  an  inch  to  the  foot  (with  ap- 
proximately corresponding  scales  where  the  met- 
ric system  is  used).  Many  of  the  details  of  con- 
struction are  shown  in  drawings  to  a  larger  scale, 
one  foot  being  represented  by  three-quarters  of  an 
inch,  one  inch,  or  even  two  or  three  inches ;  and 
tliere  are  also  prepared  a  large  number  of  draw- 
ings of  structural  details  of  the  full  size  of  the 
intended  work.  At  the  mills,  stone-yards,  and 
shops  where  much  of  the  work  is  executed,  these 
drawings  are  supplemented  by  shop  draivings  pre- 
pared by  the  several  contractors  to  assist  in  lay- 
ing out  the  work,  and  to  serve  as  exact  patterns 
for  its  execution.  The  largest  shop  drawings  are 
those  made  in  the  mold- lofts  of  the  ship-builders, 
each  rib  being  dra'wn  out  to  its  full  size  on  the 
smootli  floor  of  the  loft.  The  drawing  of  decora- 
tive details  of  carving,  inlay,  and  other  orna- 
ment in  architectural  work  is  of  necessity  chiefly 
free-hand  work,  and  involves  an  artistic  element 
not  called  for  in  the  purely  scientific  drawings 
above  described. 

Perspecti%i:  Drawing.  Perspective  drawing 
stands  midway  between  free-hand  or  pictorial 
drawing  and  instrumental  drawing,  since  it  aims 
to  represent  the  actual  aspect  of  an  object  from  a 
given  point  of  view,  and  yet  to  do  this  is  a  mat- 
ter less  of  personal  and  artistic  interpretation 
than  of  scientific  determination.  The  object  is 
shown  with  all  the  angular  distortion  and  fore- 
shortening which  it  exhibits  to  the  eye  placed  at 
the  given  point  of  view ;  but  the'  exact  angles, 
dimensions,  distortions,  and  foreshortening  of 
each  part  are  determined  by  mathematical  pro- 
cesses, and  not  by  mere  visual  impressions.  It 
thus  forms  a  department  of  descriptive  geometry, 
but  the  object  is  represented,  not  as  projected  by 
parallel  lines  on  two  planes  of  projection,  but 
as  projected,  by  rays  convei'ging  to  the  eye,  upon 
an  assumed  picture-plane  (or  rarely  upon  a  cylin- 
drical or  even  spherical  surface)  intersecting 
these  rays  and  represented  by  the  paper.  The 
picture  is  absolutely  correct  only  for  the  eye 
placed  at  the  given  point  of  view.  All  parallel 
lines  not  parallel  to  this  plane  are  shown  con- 
verging to  points  called  vanishing  points,  and 
parallel  planes  in  like  manner  converge  toward 
vanishing  lines  or  traces.  These  are  all  deter- 
mined by  rules  niid  processes  too  intricate  to  be 
here  fletailed.  (  See  "Perspecti\'E.  )  There  is  also 
a  form  of  angular  projection  called  isometric  pro- 
jection, which  shows  all  three  dimensions  at  once, 
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as  does  a  perspective  drawing,  but  with  a  uni- 
form scale  lor  all  parts  of  the  picture,  while  in 
true  perspective  the  same  actual  dimension  ap- 
pears of  varying  size  according  to  its  distance 
from  the  eye. 

A  perspective  drawing,  thus  scientifically  laid 
out  as  to  its  outlines,  may  be  finished,  as  to  line, 
color,  light  and  shade,  and  accessories,  in  a  pic- 
torial and  artistic  manner,  as  in  free-hand  draw- 
ing; it  then  emerges  from  the  category  of  scien- 
tific drawing  into  that  of  fine  art.  Indeed,  no 
artist  can  master  the  correct  portrayal  of  form, 
especially  of  scenerj^  and  buildings,  without  train- 
ing in  perspective ;  it  is  accordingly  an  important 
branch  of  study  in  all  schools  of  art.  It  is  abso- 
lutely indispensable  to  the  scene-painters,  and 
forms  the  basis  of  the  illusoiy  effects  of  the  stage 
setting.  The  artists  of  the  Renaissance  M-ere  the 
first  to  reduce  its  principles  to  system,  and  many 
of  them  were  carried  away  by  the  fascination  of 
its  possibilities ;  the  later  artists,  especially  the 
Venetians  (notably  Paolo  Veronese  and  later 
Tiepolo),  and  the  mighty  Michelangelo,  employed 
its  resources  with  extraordinary  effect  in  their 
great  decorative  paintings.  Japanese  drawings 
are  interesting  for  their  treatment  of  perspective, 
the  point  of  view  being  in  almost  all  cases  as- 
sumed at  a  high  elevation,  giving  an  approxima- 
tion to  the  efi'ect  of  what  is  called  'bird's-eye  per- 
spective.' 

The  Teaching  of  Drawing.  The  delineation 
of  an  object  actually  seen  involves,  first,  ohserva- 
fion,  which  comprises  perception  and  attention: 
secondly,  the  memorizing  or  mental  retention  of 
the  visual  impression  while  the  eye  is  momenta- 
rily withdrawn  from  the  object  to  the  paper;  and 
thirdly,  the  coordination  of  the  movement  of  the 
hand  with  the  outlines  of  the  memorized  image. 
In  drawing  imaginary  forms  or  designs  originat- 
ing in  the  artist's  mind,  a  mental  image  takes  the 
place  of  the  visible  object,  and  imaginative  and 
creative  power — the  ability  to  visualize  clearly 
and  distinctly  in  the  'mind's  eye'  these  mental 
images — is  an  important  element  in  all  draughts- 
manship of  the  highest  order.  Skill  in  drawing  is 
thus  in  quite  as  large  measure  dependent  on  in- 
tellectual factors  as  on  skill  of  hand,  and  no  sys- 
tem of  teaching  drawing  which  confines  itself  to 
the  mere  discipline  of  hand  and  eye  can  be  con- 
sidered as  scientifically  or  philosophically  cor- 
rect. The  draughtsman  draws  best  what  he 
knows  best,  because  well-known  forms  are  those 
most  easily  and  clearly  visualized,  so  that  a  thor- 
ough acquaintance  with  the  widest  range  of  forms 
is  as  essential  to  consummate  draughtsmanship 
as  is  manual  skill  in  portraying  them.  Thus  it 
is  that  constant  drawing  fi-om  life,  from  nature, 
from  the  object,  not  only  gives  facility  of  execu- 
tion, but,  by  enlarging  the  range  and  increasing 
the  thoroughness  of  the  artist's  knowledge  of 
forms,  gives  him  greater  resource  and  a  broader 
grasp  of  form  in  general. 

^lodern  systems  of  teaching  drawing  to  chil- 
dren in  the  schools  generally  recognize  these 
principles.  The  earliest  work  in  the  kinder- 
garten and  primary  grades  is  such  as  to  stimu- 
late the  imaginative  and  picturing  faculty  of 
the  child,  while  he  is  trained  by  modeling  and 
weaving  into  familiarity  with  the  more  ele- 
mentary forms  of  common  thinss.  In  sub- 
sequent grndes  the  powers  of  accurate  observa- 
tion are  cultivated  and  disciplined,  while  manual 
dexterity     is     imparted     almost     insensibly     by 


varied  exercises  in  drawing  from  leaves,  flow- 
ers, and  still  life,  and  from  'flat  copies'  of  orna- 
ment forms.  In  the  higlier  grades,  drawing  from 
the  cast,  from  the  antique,  and  from  the  living 
model,  in  various  media,  such  as  charcoal,  In- 
dia ink,  and  crayon  sauce,  gives  flexibility  to  the 
student's  powers  of  artistic  expression,  and 
trains  his  taste  in  the  selection  of  what  to  rep- 
resent and  what  to  reject  in  his  graphic  inter- 
pretation of  what  he  sees.  He  is  also  taught  a 
proper  method  or  procedure  in  the  making  of 
his  drawings,  and  learns  the  correct  use  of  con- 
struction lines  and  block  outlines,  the  impor- 
tance of  securing  accuracy  in  the  masses  before 
attempting  details,  and  other  like  principles  of 
correct  delineation.  In  parallel  courses,  usually 
in  connection  Avith  manvial  training,  he  has  also 
been  taught  the  elements  of  mechanical  drawing. 
All  these  exercises  are  invaluable  for  imparting 
the  power  of  quick,  comprehensive,  and  accu- 
rate observation,  precision  of  eye-measurements, 
and  dexterity  of  hand;  endowments  all  of  which 
are  useful  in  the  affairs  of  life,  quite  apart  from 
any  direct  application  to  the  fine  arts.  The 
detailed  methods  and  sequence  of  the  instruc- 
tion vary  greatly  in  different  systems.  Some 
dwell  especially  upon  nature-study;  others  em- 
phasize the  development  of  form-memory:  others 
again  make  large  use  of  the  forms  of  classic 
ornament  to  train  at  once  the  eye,  the  hand, 
and  the  taste.  In  the  art  schools  generally  the 
pupil  begins  by  drawing  from  the  flat  copy, 
then  takes  up  drawing  from  the  antique,  i.e. 
from  casts  of  antique  sculpture,  and.  finally, 
enters  the  life-class,  in  which  he  draws  from 
both  nude  and  draped  living  models.  The  criti- 
cism has  been  made  that  in  too  many  of  these 
schools  the  teaching  follows  the  routine  of  ap- 
prenticeship methods,  and  lacks  philosophical 
analysis  and  progressiveness ;  but  this  doubt- 
less is  not  true  of  the  most  advanced  among 
them.  The  literature  of  drawing  consists 
mainly  of  text-books  and  series  of  engraved 
or  lithographed  studies  and  models  too  nu- 
merous to  mention,  and  rarely  of  serious 
value.  Among  the  more  important  works  are: 
Ruskin,  Elements  of  Draicing  (London,  18-57)  : 
Pennell,  Pen  Draicing  and  Pen  Draughting  (Lon- 
don (1889);  Maginniss,  Pen  Draicing  (Boston, 
1899)  ;  Ware,  Modern  Perspective  (New  York. 
1895)  :  Spiers,  Architectural  Drawing  (London, 
1888)  ;  also  the  interesting  Album  de  Villard  de 
Honnecourt.  edited  by  Lassus  (Paris,  1858).  For 
the  teaching  of  drawing,  consult :  Clarke,  "Draw- 
ing in  the  Public  Schools,"  Report  of  the  United 
l?tates  Bureau  of  Education.  Circular  of  Infor- 
mation Xo.  2  (Washington.  1874)  :  Tadd,  New 
Methods  in  Education  (Xew  York,  1899).  See 
Pekspective.  For  the  quality  of  drawing  in  a 
painting,  see  Lixe. 

DRAWING-BOARD.  A  board  on  whicli 
drawing-paper  i-;  strained  for  painting  in  water- 
colors.  The  paper  is  wetted  for  the  purpose 
of  being  strained,  and,  when  attached  at  the 
edges,  it  is  permitted  to  dry  and  contract.  For- 
merly, the  drawing-board  was  fitted  into  a  frame, 
the  edges  of  the  wet  paper  being  made  fast  by 
the  pressvire  of  the  frame  on  the  board.  But  the 
much  simpler  drawine-board  which  is  now  in 
use  is  made  of  a  flat  i^iece  or  pieces  of  wood, 
held  tosether  and  prevented  from  warping  by 
an   edging  of  other  pieces,   the   grain   of  which 
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runs  in  the  opposite  direction.  The  wet  paper 
is  attached  to  the  edges  of  the  board  with  paste 
or  thin  glue,  and  when  dry,  becomes  perfectly 
lirm  and  flat.  The  same  kind  of  board  is  used 
for  charcoal  or  crayon  drawing,  in  which  case  the 
l>aper  is  merely  pinned  to  the  board. 

DRAW-PLATE.  A  steel  plate  with  a  grad- 
uated series  of  holes,  through  which  metals  are 
drawn  in  making  them  into  wires  or  bars.  See 
Wire  ilAxiFACTURE. 

DRAY'TON,  :\IiCHAEL  ( 1563-1631) .  An  Eng- 
lish poet.  He  was  born  in  Hartshill,  in  War- 
wickshire. Of  the  events  of  his  life  but  little 
is  known.  He  was  a  page  probably  in  the  house- 
hold of  Sir  Henry  Goodere  of  Powlesworth,  to 
whom  he  was  indebted  for  his  early  education. 
In  1591  he  was  in  London,  although  under  James 
he  failed  in  efforts  to  gain  the  roj^al  favor. 
He  began  his  literary  career  with  a  metrical 
rendering  of  parts  of  the  Bible  called  The  Har- 
mony of  the  Church  (1591).  The  volume  was 
condemned  by  the  authorities,  and  all  but  forty 
copies  of  the  edition  were  destroyed.  This  was 
followed,  in  1593.  by  nine  eclogues  with  the 
title.  The  Shepherd's  Garland;  and  in  159-t  by 
a  series  of  sonnets,  in  which  was  celebrated 
some  unknown  woman,  under  tlie  name  'Idea.' 
Drayton's  famous  sonnet  ( ''Since  there's  no 
help,  come  let  us  kiss  and  part")  belongs 
to  a  later  period.  England's  Heroical  Epistles 
(1597)  was  a  successful  imitation  of  Ovid's 
Hcroides.  In  1603  appeared  a  long  historical 
poem,  called  The  Barons'  Wars,  parts  of  which. 
in  another  metrical  form,  had  been  published 
seven  years  before.  Some  of  Drayton's  very 
best  work — as  the  Ballad  of  Agincourt — is  con- 
tained in  Poems,  Li/rical  and  Pastoral  (about 
1605).  For  many  years  he  had  been  at  work 
«n  a  long  descriptive  poem.  It  was  published 
under  the  title  Pohi-Olhion  (first  installment 
1613;  complete,  1622).  Though  monotonous  as 
a  Avhole,  it  contains  fine  passages.  Drayton 
opened  a  new  vein  in  the  fairy  poem  Nimphidia, 
one  of  a  collection  of  poems  published  in  1627. 
This  new  vein  was  further  worked  in  the  ten 
yimphalls,  in  the  Muses'  Elysium  (1630).  He 
also  collaborated  in  several  plays.  Though  much 
of  his  work  is  uninteresting,  he  wrote  many 
choice  poems.  We  have  nothing  more  dainty 
than  his  fairies,  and  no  finer  martial  ballad 
than  his  Agineoitrt.  He  was  buried  in  Westmin- 
ster Abbey.  The  Spenser  Society  has  reprinted 
Poems  of  1605  (1885-87),  Poems,  Lyric  and  Pas- 
toral (1891),  Poly-Olbion  (1890),'  and  Muses' 
Elysium  (1892).  Consult,  also,  selections  from 
the  Poems,  by  H.  Morley  (London.  1878)  :  and  by 
Bullen.  privately  printed  at  Chilworth  (1883)'; 
and  Elton.  Tntrnduction  to  Drayton  (Manchester, 
1895). 

DRAYTON,  William  Hexry  (1742-79).  An 
American  Uevolutionary  patriot.  He  was  born 
*  on  the  family  estates  in  South  Carolina;  went 
to  England  in  1753.  with  Charles  Cotesworth 
Pinckney  and  Thomas  Pinckney:  was  educated 
at  Westminster  School  and  at  Balliol  College. 
Oxford:  returned  to  South  Carolina  in  1764: 
and  soon  afterwards  was  admitted  to  the  bar. 
In  1769  he  wrote,  under  the  signature  'Free- 
)nan.'  a  series  of  letters  against  the  'patriotic 
associations'  of  the  time,  which  he  charged  with 
encroaching   on   private   rights;    and   largely  on 


this  account  he  was  appointed  privy  councilor 
for  South  Carolina  in  1771,  and  assistant  judge 
in  1774.  In  the  latter  year,  however,  he  pub- 
lished a  vigorous  anti-ministerial  pamphlet,  en- 
titled Letter  of  a  Freeman  of  South  Carolina 
to  the  Deputies  of  Xorth  America,  Assembled 
in  the  High  Court  of  Congress  in  Philadelphia, 
and  for  this  he  was  jiromjitly  removed  from  his 
positions  as  councilor  and  judge.  He  was  presi- 
dent of  the  Council  of  Safety  and  of  the  Pro- 
vincial Congress  of  South  Carolina  in  1775;  was 
made  Chief  Justice  of  the  State  in  March,  1776; 
and,  while  acting  in  this  latter  capacitj',  in 
April,  1776,  virtually  proclaimed  the  indepen- 
dence of  South  Carolina  on  tlie  ground  that  King 
George  III.,  having  violated  American  rights, 
had  'by  the  law  of  the  land  .  .  .  abdicated 
the  government,'  and  henceforth  had  'no  author- 
ity' in  the  former  colony.  He  acted  as  president 
of  the  State  for  a  short  time  in  1777,  during 
the  absence  of  John  Rutledge,  and  from  1778 
until  his  death  was  a  prominent  member  of 
the  Continental  Congress.  Besides  writing  a 
number  of  powerful  pamphlets,  he  planned  a 
history  of  the  Revolution,  on  which  he  had  made 
considerable  progress  at  the  time  of  his  death. 
A  large  part  of  his  manuscript  was  destroyed, 
however,  on  the  ground  that  it  contained .  im- 
portant State  secrets,  but  two  volumes  survived, 
covering  the  histon'  of  the  Southern  Colonies 
between  1773  and  1776,  and  these  subsequently 
served  as  the  basis  for  a  work  by  his  son,  John 
Drayton,  entitled  Memoirs  of  the  American 
Revolution    (Charleston,  1821). 

DREAMING  (from  dream-,  OS.  drom,  Icel. 
dravmr,  OHG.  troum,  Ger.  Traum,  dream;  prob- 
ably connected  ultimately  with  OHG.  triogan, 
Ger.  trUgen,  Skt.  druh,  to  deceive,  OPers.  drauga, 
a  lie ) .  In  the  profoundest  sleep,  there  is,  so  far 
as  we  can  tell,  a  total  lapse  of  mentation ;  the 
conditions  of  the  formation  of  a  consciousness  are 
not  realized.  There  has  been,  it  is  true,  much 
dispute  as  to  whether  the  mental  life  is  ever 
really  extinguished  in  sleep ; .  and  we  cannot 
deny  the  possibility  of  a  continuance  of  bare 
organic  sentiency,  which  is  lost,  on  waking,  in 
the  richer  ideation  of  the  normal  consciousness. 
But,  however  that  may  be,  introspection  gives  us 
no  psychological  warrant  for  the  assumption  of 
mental  process  during  deep  sleep.  In  the  lighter 
stages  of  sleep,  on  the  other  hand,  there  is  in- 
termittent mentation ;  we  'dream,'  and  the  dream- 
consciovisness  is,  in  large  measure,  accessible  to 
our  analysis. 

It  is  probable  that  dreams,  in  the  great  ma- 
jority of  cases,  are  started  by  the  stimulation 
of  some  sense-organ,  and  do  not  take  their 
origin  within  the  brain  itself.  We  may  darken 
our  bedroom  as  we  will,  but  we  cannot  rule  out 
the  "intrinsic  gray'  or  'light  dust'  of  the  retina ; 
nor  the  throbbing  and  buzzing  of  the  blood- 
circulation  in  the  ear;  still  less  can  we  eliminate 
cutaneous  and  organic  stimulations.  There  is, 
then,  always  the  possibility  of  a  sense-impression 
finding  its  way  to  the  brain  during  sleep.  If, 
now.  we  keep  our  eyes  closed  as  we  wake  from 
a  visual  dream,  we  can  often  trace  the  dream- 
pattern  in  the  light  dust  that  is  seen  upon  the 
field  of  the  closed  lids;  while,  conversely,  if  we 
note  the  pattern  of  the  light  dust  before  wo  fall 
asleep,  and  then  have  ourselves  waked,  we  find 
that  the  dream  has  taken  its  form  and  character 
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from  the  peripheral  excitations.  Here  is  clear  evi- 
dence that  the  brain  has  received  its  dream-cue 
from  the  eye.  Similar  tests  have  been  carried 
out,  with  similar  though  less  striking  result, 
upon  the  otlier  sense-organs.  As  a  general  rule, 
then,  the  dream-consciousness  is  started  by 
some  sensory  stimulus,  tliough,  having  once  orig- 
inated, it  may  continue  its  course  in  obedience 
to  the  laws  of  association  (q.v.)  without  any 
further  interference  from  the  outside. 

We  have  supported  this  conclusion  by  an 
appeal  to  the  eye:  and  the  appeal  has,  doubtless, 
appeared  quite  natural.  For  dreams  are  pre- 
dominantly visual:  so  strongly  visiuil.  indeed, 
that  it  is  not  rare  to  find  them  defined,  in  so 
many  words,  as  "trains  of  fantastic  images.' 
There  is  good  reason  for  this  preponderance  of 
visual  mind-stufl"  in  dreams:  (1)  ]Most  of  us, 
in  the  waking  life,  are  likely  to  think,  imagine, 
and  remember  in  visual  terms;  we  are  eye- 
minded.'  It  is  evident  that  this  ingrained  habit 
of  mind  toward  visualization  must  show  itself 
in  dreams.  (2)  Tlu'  retina  is  in  a  constant 
state  of  intrinsic  excitation  during  sleep:  the 
retinal  gray  and  the  light  dust  will,  if  onlj' 
the  chance  l>e  given  them,  make  themselves 
known  in  sensation,  i  3 )  And  the  chance  must 
be  given  them  fairly  frequently.  For  sight  is 
the  first  sense  to  disappear,  as  sleep  comes  on. 
and  the  last  sense  to  be  regained  on  waking:  so 
that  the  eye  may  be  stimulated,  during  sleep, 
with  a  moderately  high  degree  of  intensity,  while 
the  sleeper  is  still  not  disturbed.  Dreams,  how- 
ever, are  by  no  means  exclusively  visual.  Xext 
in  order  of  frequency  to  dreams  of  sight  stand. 
perhaps,  the  dreams  whose  principal  material 
is  organic  and  temperature  sensations.  It  is 
curious  to  note  that  dreams  which  are  initiated 
by  an  organic  sensation  (a  pain,  a  suffocation, 
a  cramp)  are  oftentimes  translated  into  terms 
of  vision.  A  slight  intercostal  pain  may  be 
dreamed  of  'in  kind'  as  a  dagger-thrust,  or  the 
bite  of  a  mad  dog;  but  we  shall  probably  see 
the  dagger  and  t!ie  dog — and,  in  many  cases, 
these  will  be  the  main  objects  of  the  dream,  the 
organic  sensation  being  present  merely  as  a 
vague  discomfort.  So  tiie  rhythm  of  breatliing 
may  Ix*  'seen*  as  si  flight  of  birds  or  of  angels; 
and  an  irritation  of  the  skin  may  be  'seen'  as  a 
host  of  caterpillars  or  beetles  crawling  over  us. 
This  fact  of  translation  into  the  language  of 
sight  has  done  much  to  divert  attention  from 
the  very  common  occurrence  of  organic  sensa- 
tion in  the  dream-life.  In  the  third  (or,  as  some 
authors  would  say.  in  the  second)  place,  come 
dreams  of  hearing.  Conversation  is  the  one 
form  of  external  stimulus  that,  in  every-day 
life,  approaches  the  visual  stimuli  of  our  sur- 
roundings in  regularity  and  insistency,  and  frag- 
ments of  conversation  arc  the  most  frequent 
auditory  constitiients  of  dreams.  Sounds  like 
the  humming  of  bees  and  the  clatter  of  musketry 
— the  dream  interpretations  of  the  intrinsic 
noises  of  the  ear — follow  next  in  order.  Tonal 
or  musical  dreams  occur,  but  are  rare.  Finally, 
the  senses  of  smell,  taste,  and  cutaneous  pres- 
sure may  and  do  contribute  elements  to  our 
dreams;  but  tliese  elements  are  extremely  lialde 
to  visual  tran.slation,  and  appear  but  rarely  in 
pure  form. 

The  dream-consciousness  is  not  confined,  of 
course,  to  sensations,  perceptions,  and  ideas.  Every 
mental   formation   that   is   found   in  the   waking 


life  may  be  represented  (or  simulated)  in  the 
dreaming  state.  Thus  the  presence  of  emotion 
in  dreams — surprise  and  excitement;  fear  and 
shame:  disappointment  and  anger;  jealousy 
and  perplexity — is  a  matter  of  experience.  In- 
deed, the  ajjpearance  of  emotion  follows  almost 
as  a  matter  of  course  from  the  large  part  played 
in  dreaming  by  the  organic  sensations.  (See 
Feeling;  Emotiox.)  We  have,  further,  fre- 
quent instances  of  jJassive  memory,  i.e.  of  the 
recognition  of  persons  or  places — recognitions 
uhich  our  waking  consciousness  not  seldom  de- 
clares to  be  false  recognitions,  but  which,  none 
the  less,  have  the  true  recognitive  form  and 
■feel';  of  active  memory,  efforts  of  recollection; 
of  passive  imagination,  the  supplementing  in 
idea  of  the  situation  before  us  in  (seeming) 
perception;  of  active  imagination,  e.g.  the  writ- 
ing of  poetry;  of  resolve  and  voluntary  en- 
deavor; and  of  active  attention.  In  illustra- 
tion of  the  latter,  we  may  take  the  following 
dream :  "'I  was  trying  to  find  the  name  of  a 
philosophical  writer,  which  1  knew  began  with 
D.  I  ran  through  the  index  of  the  book  I  held 
in  my  hand,  but  could  not  find  the  name.  Then 
1  went  to  the  shelf:  took  down  another  book, 
and  ran  through  its  index  in  the  same  way,  with 
successful  result."  So  far,  indeed,  may  this 
reproduction  or  simulation  go,  that  we  some- 
times dream  that  we  are  dreaming.  We  say, 
in  ordinary  life,  "The  whole  thing  seemed  like  a 
dream";  and  the  same  experience  of  dream- 
likeness   reoccurs    in   the    dream-consciousness. 

We  have  spoken  of  the  'reproduction  or  simu- 
lation' of  mental  fornuxtions.  Our  dream  poetry, 
if  it  be  really  composed  during  sleep  and  not 
in  the  half-waking  state  before  complete  arousal, 
is  neither  rhyme  nor  reason :  the  foreign  lan- 
guages that  we  speak  so  fluently  in  dreams  are 
unfamiliar  to  us  in  the  waking  life;  our  dream 
resolves  are  ineffective;  our  dream  recognitions, 
as  we  have  said,  are  oftentimes  fal.se.  These 
observations  have  led  to  the  theory  that  the 
dream-consciousness  is  composed,  in  reality,  of 
a  jnere  panorama  of  images ;  and  that  the 
complex  mental  formations  which  seem  to  occur 
in  dreams  are  really  imaginary.  There  is.  how- 
ever, no  cause  for  going  behind  the  clear  ver- 
dict of  introspection.  The  formations  occur; 
but,  owing  to  the  extreme  limitation  and  irre.su- 
lar  distribution  of  attention  in  the  dreaming 
state,  they  show  characteristic  difterences  from 
the  corresponding  formations  of  the  waking  life. 

Here,  indeed,  is  the  crucial  problem  that  the 
dream  presents  to  psychology.  Tlie  arrangement 
of  ideas  in  dreaming  is  fantastic  and  disorderly; 
yet,  as  the  dream  comes,  we  accept  its  events 
and  incidents  unquestioned,  taking  everything 
for  granted.  How  are  we  to  account  for  these 
seemingly  opposed  facts?  (1)  The  fantastic 
nature  of  the  dream  is  explained  by  the  almost 
unrestricted  freedom  of  association  in  the  dream- 
consciousness.  Our  waking  consciousnesses  are 
regulated  by  pressure  of  outside  circumstances. 
In  dreaming,  as  in  reverie,  there  is  a  practical 
absence  of  regulation:  an  idea  of  our  childhood 
is  as  likely  to  arise  as  an  idea  of  yesterday; 
the  sequence  of  ideas  may  be  logical,  but  may 
also  be  determined  by  the  most  trivial  and 
irrelevant  of  connecting  links.  As  a  rule,  the 
fundamental  things  of  mind  (space-perception, 
personal  identity)    remain;  but  even  these  may 
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undergo  dissociative  changes.  Association  is 
uncontrolled,  and  has  free  play.  (2)  On  the 
other  hand,  dream  ideas  are  intensive,  and  im- 
pressive. The  sleeping  brain  is  generally  in- 
excitable:  when,  however,  an  excitation  makes 
its  way  to  the  cortex,  the  result  is  out  of  all 
proportion  to  the  intensity  of  stimulus,  it  is 
as  if  the  active  part  of  the  brain  drained  the 
inactive  part  of  a  portion  of  its  stored  energy. 
Moreover,  the  scenes  in  a  dream  come  always 
in  single  lile.  Consciousness  has  nothing  of  the 
■thickness'  and  complexity,  the  wealth  of 
■fringes'  and  marginal  elements,  that  it  has  in 
waking.  The  part  of  the  brain  stimulated  is  a 
strictly  local  area ;  the  greater  part  of  the  cortex 
is  still  quiescent.  Now  this  narrowness  of  con- 
sciousness means  that  we  have  no  means  of 
comparing  the  dream  event  with  the  data  of  our 
past  experience ;  the  event  does  not  fall  into 
relations,  but  stands  alone.  But  an  idea  which 
is  at  once  impressive  and  uncontradicted  is,  of 
course,  accepted  and  believed.  Hence  is  it  that 
the  dream,  despite  its  absurdity  when  recounted 
in  the  normal  environment  of  the  waking  life,  pro- 
vokes no  scruples  or  hesitancies  as  we  dream  it. 

A  word  may  be  added  concerning  the  prophetic 
character  ascribed  to  dreams,  both  in  primitive 
belief  and  in  popular  superstition  at  th.e  present 
day.  While  the  genesis  of  the  Vjelief  is  not  hard 
to  trace — we  have  but  to  remember  that  a  friend, 
known  to  be  many  miles  away,  may  appear  at 
our  side  in  a  dream ;  nay,  more,  that  our  dead 
friends  may  seem  to  return  and  converse  with 
us — it  is  scarcely  necessary  to  say  that  it  is 
whollj'  unfounded.  Our  dreams  reflect,  to  some 
extent,  the  state  of  our  general  health,  and  may 
thus  be  useful  as  warning  us  against  overstrain; 
but  there  is  no  valid  evidence  that  they  give 
us  insight  into  the  future. 

Consult:  Wundt,  Human  and  Animal  Psy- 
chologif  (London,  18!)fi)  ;  id.,  Grwidziifje  der 
physiologischen  Psychologie  (Leibzig,  1893)  ; 
Delboeuf,  Questiovs  de  philosophic  et  de  science: 
Le  sommeil  et  les  reves  (Paris,  1885)  ; 
Maury,  Le  sommeil  et  les  reves  (Paris,  1865)  ; 
Hammond.  Sleep  and  Its  Derangements  (Phila- 
delphia. 1869). 

DREAM  LIFE,  A  Fable  of  the  Seasons.  A 
series  of  sketches  by  Donald  G.  Mitchell  ( 1851 ) , 
a  companion  volume  to  his  Rf^veries  of  a  Bache- 
lor. It  is  based  on  the  seasons  of  the  year,  and 
consists  of  a  number  of  sympathetic  descrip- 
tions of  human  life  from  childhood  to  old  age. 

DREAM  OF  EU'GENE  A'RAM,  The.  A 
poem  by  Hood  (18'29),  detailing  an  imaginary 
dream  narrated  by  Eugene  Aram  (q.v. ),  in 
making  confession  to  a  child  of  the  murder  of 
Clark. 

DREB'BEL,  CoKiNELIs  van  (1572-1634).  A 
Dutch  inventor.  A  peasant  by  birth,  he  won 
the  favor  of  the  Emperors  Rudolph  11.  and  Fer- 
dinand 11.,  and  of  King  .James  I.  of  England. 
The  last  fourteen  years  of  his  life  were  spent  in 
London,  where  his  discoveries  in  new  proce-sses 
for  dyeing  wool  and  silk  (afterwards  used  by 
the  founders  of  tlie  Gol)elin  manufactures)  and 
his  clever  inventions,  among  them  a  coinpound 
microscope,  and  a  machine  for  perpetual  motion, 
gave  him  the  reputation  of  being  a  sorcerer. 
Drebbel  has  left  two  treatises,  pul)lishe<l  in 
Dut<-h    (1608).  in  Latin    (1621).  and   in   French, 


under  the  title.  Deux  traites:  De  la  nature  des 
elements  J  De  la  quintessence   (1673). 

DREBER,  dra'ber,  Heinrich  Feanz  (1822- 
75).  A  German  landscape  painter,  born  at  Dres- 
den. He  studied  at  tlie  Dresden  Academy,  and 
under  Ludwig  Lichter,  and  finally — as  the  sti- 
pendiary of  the  Dresden  Academy — at  Munich 
and  at  Rome,  where  he  became  permanently'  es- 
tablished. His  paintings  are  distinguished  by 
beautiful  coloring  and  a  poetic  conception.  He 
frequently  introduced  antique  figures  into  his 
landscapes.  Among  his  best  productions  are  the 
following:  "Autimin  in  vSabine  Mountains"  (Na- 
tional Gallery,  Berlin)  ;  "Good  Samaritan" 
(1848;  Dresden  Gallerj')  ;  "Sappho"  (Schack 
Gallery,  Munich). 

DRED.  A  novel  by  Harriet  Beecher  Stowe 
(1856),  exposing  the  conditions  of  the  Southern 
slave  system.  The  title  character  is  a  fugitive 
slave.  A  new  edition  appeared,  ten  years  later, 
entitled  'Nina  Gordon. 

DREDGE  (assibilated  form  of  drag,  AS., 
Goth,  dragan,  Icel.  draga,  OHG.  tragan,  Ger. 
tragen,  Engl,  dratv,  drag).  Any  device  for  re- 
moving and  bringing  up  solid  substances  or  ma- 
teYial  from  vmder  water.  The  simplest  form  of 
dredge  is  that  used  bj'  oyster-fishers,  which  con- 
sists of  a  strong  bag  or  net  whose  mouth  is  kept 
open  by  a  metal  ring,  and  which  is  operated  by 
hand  by  means  of  a  long  pole  to  whose  end  it  is 
attached.  The  deep-sea  dredge  used  by  scientists 
for  collecting  samples  of  the  sea-bottom,  with 
its  plant  and  animal  life  at  great  depths,  is  a 
device  similar  in  its  geueral  construction  to  the 
oyster-dredge,  but  is,  of  course,  attached  to  a 
long  wire  cable  and  operated  by  being  dragged 
along  the  bottom  until  filled.  (For  illustration 
and  description,  see  Deep-Sea  Exploration.)  In 
engineering  a  dredge  or  dredging-machine  is  an 
excavating  device  employed  in  deepening  chan- 
nels aiid  harbors,  removing  submarine  obstruc- 
tions, such  as  shoals  and  bars,  and  for  general 
excavating  operations  under  water.  Dredges  may 
be  divided  into  several  classes,  the  i)rincipal  of 
which  are  dipper  dredges,  endless-chain  bucket 
dredges,  grapple  dredges,  and  hydraulic-suction 
dredges. 

The  Dipper  Dredge  is  similar  in  its  construc- 
tion to  the  ordinary  steam  shovel,  except  that  the 
platform  carrying  the  machinery  consists  of  a 
barge  instead  of  a  car.  In  the  ordinary  dipper 
dredging-machines  a  mast  or  A  frame  is  mount- 
ed on  the  front  end  of  the  barge,  and  serves  to 
support  the  top  end  of  an  inclined  boom  whose 
bottom  end  is  pivoted  to  a  suitable  casting  on 
the  deck  of  the  barge,  so  that  it  can  swing  par- 
tially aroinid  like  the  boom  of  a  derrick.  Be- 
tween the  two  parallel  timbers  of  this  boom  is 
inserted  a  long  timber  carrying  at  its  outer  end 
a  dipjjer  or  scoop  open  at  the  top  and  closed  by 
a  door  at  the  bottom.  By  means  of  suitable 
mechanism  this  dipper  is  thrust  down  to  the 
bottom  and  given  a  scooping  motion  which  fills 
the  dipper ;  the  next  operation  is  to  raise  the 
dipper,  and  by  swinging  the  boom  to  one  side 
bring  it  over  an  attending  barge,  when  the  latch 
holding  the  bottom  door  is  unlocked  and  the 
contents  of  the  di])per  are  discharged  into  the 
barge.  By  successive  repetition  of  these  opera- 
tions the  bottom  is  excavated  to  such  a  depth  a.s 
may  be  d(>sired.  To  resist  the  digging  thrust 
of  the  dip|>cr,  the  scow  is  provided  with  vertical 
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timbers  or  spuds,  which  can  be  thrust  down  into 
the  bottom  and  so  prevent  the  barge  from  mov- 
ing. Dipper  dredges  are  more  extensively  used 
in  America  than  in  European  countries.  One 
of  the  largest  dipper  dredges  ever  built  was  the 
Pan- American,  constructed  in  1899  for  work 
on  the  Great  Lakes.  The  hull  of  this  dredge  was 
built  of  white  oak  and  Oregon  fir,  and  is  136 
feet  long,  42  feet  3  inches  beam,  and  13  feet  6 
inclies  (leep.  There  are  four  spuds — two  at  the 
boAv,  each  4X4  feet  square  and  50  feet  long, 
and  two  at  the  stern,  each  2X2  feet  square 
and  50  feet  long.  These  spuds  are  raised  and 
lowered  by  power.  The  A-frame  and  boom  ai'e 
of  steel;  the  A-frame  is  53  feet  high  and  the 
boom  is  53  feet  long  and  weighs  30  tons.  The 
dipper-handle  is  of  wood,  reinforced  by  steel 
])latcs,  and  carries  a  dipper  holding  8%  cubic 
yards  and  weighing  16  tons.  The  dredge  was 
guaranteed  by  the  builders  to  take  a  dipper-load 
from  the  bottom  at  a  depth  of  25  feet  every  40 
seconds. 

Another  form  of  dredge,  known  as  the  grapple 
dredge,  is  constructed  much  like  the  dipper 
dredge  in  respect  to  the  barge,  A-frame,  and 
boom :  but  instead  of  a  dipper  the  excavating 
device  proper  is  a  grapple  which  is  so  suspend- 
ed from  the  end  of  the  boom  that  it  can  be 
lowered  to  the  bottom  and  raised  with  its  load. 
One  of  the  most  common  forms  of  grapple  is  the 
clam-shell,  which  consists  of  two  parts  hinged 
together  much  like  the  two  parts  of  a  clam- 
shell. The  mechanism  which  raises  and  lowers 
the  grapple  also  serves  to  open  and  close  its 
jaws.  In  operation,  the  grapple,  with  its  jaws 
open,  is  lowered  to  the  bottom,  into  which  its 
weight  causes  it  to  sink  partly;  the  jaws  are 
then  closed,  and  thus  grasp  a  quantity  of  ma- 
terial, which  is  raised  and  discharged  into  a  scow 
by  opening  the  jaws  again.  When  the  material 
to  be  excavated  is  hard,  the  grapple  is  provided 
with  teeth,  and  when  so  equipped  it  can  be  used 
to  excavate  loose  rock.  Sometimes  the  grapple 
consists  of  several  sectors  of  a  sphere,  when  it 
is  called  an  orange-peel  bucket.  One  of  the 
largest  grapple  dredges  ever  built  was  designed 
for  use  in  constructing  the  Buffalo  (N.  Y.) 
breakwater.  (See  Breakwaters.)  The  hull 
was  of  wood,  120  feet  long,  40-foot  beam,  and 
\2V-2  feet  deep,  with  a  false  bow  and  stern  to 
make  it  tow  more  easily,  which  increased  the 
total  length  to  160  feet.  The'  A-frame  is  50  feet 
high,  and  the  boom  is  65  feet  long.  The  bucket 
is  of  the  clam-shell  type,  with  a  capacity  of  10 
cubic  yards  and  weighing  15  tons.  At  Buffalo, 
N.  Y.,  this  dredge  worked  in  water  65  feet  deep, 
and  loaded  10  or  11  scows  of  400  cubic  j'ards 
capacity  in  10  hours. 

The  Coi^TiNrous-CHAiN  Bucket  Dredge  con- 
sists of  a  hull  for  the  support  of  the  excavating 
machinery  much  like  the  hull  of  the  dipper  or 
grapple  dredge ;  but  the  excavating  mechanism  is 
essentially  different.  An  elevated  structure  on 
the  hull  carries  a  long  girder  whose  top  end  is 
liinsred  horizontally  to  the  top  of  the  framework, 
and  whose  other  end  extends  down  through  a 
well-hole  in  the  hull  to  the  bottom  of  the  water. 
There  is  a  sprocket  wheel  at  each  end  of  this 
girder,  over  which  a  flexible  endless  chain  is 
made  to  run  by  power  applied  to  the  unper 
sprocket  wheel.  At  intervals  along  this  chain 
are  attached  scoop  buckets,  which  of  course  travel 
with    the    chain.      As    each    bucket    reaches    the 


bottom  of  the  girder,  which  is  in  contact  with 
the  bottom  of  the  channel  being  excavated,  it 
scoops  up  a  portion  of  the  material  and  carries  it 
to  the  top  of  the  girder,  where  the  load  is  dis- 
charged as  the  bucket  passes  over  the  upper 
sprocket  wheel.  The  buckets  discharge  into 
chutes  leading  to  scows  moored  alongside,  or  to 
hoppers  in  the  dredge  itself.  Sometimes  the 
girder,  with  its  chain  of  buckets,  is  arranged  to 
pass  over  one  or  both  sides  of  the  dredge-hull, 
instead  of  through  an  inside  well.  A  continu- 
ous-chain dredge  of  1000  horse-power  capacity 
was  built  during  1899  for  the  harbor  improve- 
ments of  Vladivostok,  Eussia.  This  dredge  has 
a  hull  162  feet  long,  33  feet  beam,  and  12i/.  feet 
deep.  The  hull  is  of  steel,  as  is  also  the  frame- 
work carrying  the  girder.  The  girder  consists 
of  two  parallel  plate  girders  braced  together  by 
transverse  struts.  The  sprocket  at  the  upper  end 
for  driving  the  bucket-chain  is  quadrilateral,  and 
that  at  the  lower  end  is  hexagonal.  The  buckets 
themselves  have  a  capacity  of  21  cubic  feet  each, 
and  are  made  of  plate  and  cast  steel,  with  hard- 
ened steel  cutting  edges.  This  dredge  is  provid- 
ed with  propelling  mechanism  by  Avhich  it  can 
be  navigated  from  port  to  port. 

Suction  Dredces  are  extensively  used  where 
the  material  to  be  excavated  is  mud,  sand,  or 
other  soft  matter  which  can  be  mixed  with  Avater 
and  pumped  through  pipes.  The  excavating  ma- 
chinery consists  of  a  suction  pipe  which  can  be 
lowered  through  a  Avell  or  over  the  side  or  end 
of  the  hull,  a  centrifugal  pump  for  sucking  or 
drawing  a  stream  of  water  through  this  suction 
pipe,  and  a  discharge  pipe  through  Avhich  the 
pump  discharges  the  water  thus  sucked  in.  In 
operation  the  end  of  the  suction  pipe  is  lowered 
to  the  soft  bottom,  and  partly  buries  its  end  in 
the  material.  The  pump  is  then  started,  and 
sucks  a  stream  of  water  and  mud  through  the 
suction  pipe  and  discharges  it  into  the  discharge 
pipe.  In  most  dredges  of  this  type  the  end  of 
the  suction  pipe  is  provided  with  revolving  cut- 
ters or  with  water  jets  to  loosen  the  material,  so 
that  it  Avill  be  more  easily  drawn  into  the  suc- 
tion pipe.  The  discharge  pipe  may  lead  to  hop- 
pers in  the  dredge,  or  it  may  be  extended  to  the 
shore  and  discharge  at  some  point  Avhere  land  is 
to  be  filled  in  or  where  the  waste  material  will 
do  no  injury.  The  two  suction  dredges  built  dur- 
ing 1900  for  removing  the  40.000.000  ciibic  yards 
of  sand  and  mud  in  the  East  Channel  improve- 
ment of  New  York  Harbor  are  among  the  most 
perfect  suction  dredges  of  the  hopper  type  ever 
built.  These  dredges  have  hulls  300  feet  long, 
with  a  beam  of  52  ^.^  feet  and  a  depth  of  25  feet. 
The  hoppers  on  each  dredge  have  a  capacity  of 
2800  cubic  yards,  and  occupy  a  space  of  125  feet 
amidships  on  each  side  of  the  hull.  Between  the 
two  rows  of  hoppers  is  the  well  for  the  suction 
pipe.  Water  jets  are  used  to  loosen  the  mate- 
rial. The  centrifugal  pump  has  a  capacity  of 
75.000  gallons  of  Avater  per  minute.  The  di'edgc 
is  proA'ided  Avith  its  oAA'n  propelling  machinery. 
The  four  types  of  dredges  AA'hich  hav^e  been  briefly 
described  are  often  modified  in  their  construc- 
tion and  arrangement  for  special  uses,  and  the 
features  of  one  type  are  often  combined  Avith  the 
features  of  another  type  to  form  a  combination 
machine.  The  best  descriptions  of  dredges  are  to 
be  found  in  the  A^arious  engineering  society  period- 
icals and  the  engineering  papers  of  Europe  and 
America. 
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1.  OSGOOD  CLAM  SHELL  DREDGE.  This  dredge  has  a 
bucket  of  ten  cubic  yards  capacity,  and  digs  to  a 
depth  of  80  feet. 


2.  OSGOOD  DIPPER  DREDGE.  The  dipper  carries  15 
cubic  yards  of  material,  and  works  in  depths  up 
to  50  feet. 
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DREDGING,  Deep-Sea.   See  Deep-Sea  Dbedg- 

ING. 

DRED  SCOTT  CASE.  One  of  the  most  im- 
poilaut  cuses  ever  decided  by  the  Supreme  Court 
of  the  United  States.  It  came  up  from  the 
lower  court  on  an  agreed  statement  of  fact.  One 
Dred  Scott,  a  slave  owned  by  Dr,  Emerson,  of  the 
regular  army,  a  resident  of  Missouri,  had  in 
1834  been  taken  by  his  owner  into  Illinois,  a 
Commonwealth  where  slavery  was  prohibited, 
and  had  later  (1836)  been  taken  into  what  is 
now  Minnesota— a  part  of  the  Louisiana  Pur- 
chase, in  which  slavery  was  expressly  prohibited 
by  the  Missouri  Compromise  of  1820  (q.v.). 
While  on  free  territory  (1830),  Scott  had  been 
allowed  to  marry,  his  wife  being  a  slave,  also 
owned  by  Dr.  Emerson;  and,  later — in  1838 — 
with  his  wife  and  a  child  born  to  them  on  free 
soil,  he  was  taken  back  into  Missouri.  In  1848 
he  resolved  to  sue  for  his  freedom,  and  in  this  pur- 
pose he  was  gratuitously  aided  by  prominent 
lawyers  of  free-soil  beliefs.  The  chief  ground 
of  his  contention  was  that,  through  his  residence 
in  territory  where  slavery  was  prohibited,  he  had 
lost  his  status  as  a  slave,  and  acquired  that  of  a 
freeman.  The  Supreme  Court  of  Missouri,  how- 
ever, held  (1852)  that  upon  being  brought  back 
into  territory  where  slavery  was  legal,  the  status 
of  slavery  reattached  to  him,  and  that  he  had 
no  standing  before  the  court.  As  involving  a 
question  under  the  Federal  laws  and  Constitu- 
tion, the  case  was  brought  in  1854  before  the 
Federal  Cii-cuit  Court,  which  held  that  Scott 
was  a  citizen  of  Missouri,  and  could  be  a  party 
in  a  sviit  before  a  Federal  court,  but  decided 
the  case  against  him.  The  case  was  then  taken 
on  appeal  to  the  Supreme  Court  of  the  United 
States,  where  the  chief  legal  question  was  as  to 
the  correctness  of  the  lower  court's  decision  that 
the  Federal  court  might  take  jurisdiction  of 
a  case  brought  by  a  person  of  such  a  status 
as  was  that  of  Scott.  The  case  was  argued  at 
length  in  1855  and  1856,  and  the  decision  was  not 
finally  handed  down  until  March,  1857.  The 
Supreme  Court  held  (Curtis  and  McLean  dis- 
senting) that  the  Circuit  Court  had  erred  in 
entertaining  the  suit,  because  Scott  was  not  a 
citizen,  and  therefore  was  not  entitled  to  any 
standing  in  the  co;irts ;  that  at  the  time  of  the 
formation  of  the  Constitution,  negroes  descended 
from  negro  slaA-es  were  not,  and  could  not  be, 
citizens  in  any  of  the  States;  and  that  there 
was  no  power  in  the  existing  form  of  government 
to  make  citizens  of  such  persons.  This  point 
was  so  decided  by  a  majority  of  the  court.  In 
the  course  of  his  decision.  Judge  Taney  used 
the  following  language:  "It  is  difficult,  at  this 
day,  to  realize  the  state  of  public  opinion  in 
relation  to  that  unfortunate  race  which  pre- 
vailed in  the  civilized  and  enlightened  portions 
of  the  world  at  the  time  of  tlie  Declaration  of 
Independence,  and  when  the  Constitution  was 
framed  and  adopted.  But  the  public  history  of 
every  European  nation  displays  it  in  a  manner 
too  plain  to  be  mistaken.  They  had  for  more 
than  a  century  before  been  regarded  as  beings 
of  an  inferior  order,  and  altogether  unfit  to 
associate  with  the  white  race,  either  in  social 
or  political  relations;  and  so  far  inferior  that 
they  had  no  rights  which  the  white  man  was 
bound  to  respect,  and  that  the  negro  might 
justly   and   lawfully   be   reduced   to   slavery   for 


his  benefit.  He  was  bought  and  sold,  and  treated 
as  an  ordinary  article  ot  merchandise  and  traffic, 
whenever  a  profit  could  be  made  by  it.  The 
opinion  was  at  that  time  fixed  and  universal 
in  the  civilized  jjortion  of  the  white  race."  The 
single  sentence,  "no  rights  which  the  white  man 
was  bound  to  respect '  has  often  been  quoted 
apart  from  its  connection,  though  it  was  de- 
signed merely  as  a  statement  of  opinions  preva- 
lent when  the  Constitution  was  adopted.  A  dis- 
senting opinion,  however,  was  read  by  Mr.  Jus- 
tice Curtis,  showing  the  error  of  Chief  Justice 
Taney's  historical  argviment  against  the  possi- 
bility of  such  persons  attaining  citizenship,  and 
forcibly  contending  that  as  nothing  had  been 
shown  except  that  Scott  was  a  negro  and  was 
descended  from  negroes  who  had  been  slaves, 
his  claim  to  citizenship  had  not  been  seriously 
controverted.  Not  content  with  deciding  the 
only  question  of  law  involved,  the  Chief  Justice, 
in  an  obiter  dictum  which  has  become  historic, 
went  further,  and  undertook  the  discussion  of 
matters  generally  considered  foreign  to  the 
ease  and  not  necessarily  involved  in  the  decision 
of  the  lower  court.  Taking  up  the  subject,  at 
that  time  of  vital  importance,  of  the  power  of 
Congress  over  the  Territories,  the  majority  of  the 
court  held  that  the  ]\Iissouri  Compromise  was  un- 
constitutional ;  that  the  power  of  Congress  to  gov- 
ern the  Territories  was  subordinate  to  its  obliga- 
tion to  protect  private  rights  in  property;  that 
slaves  were  property,  and,  as  such,  were  protected 
by  the  constitutional  guarantees;  that  Congress 
had  no  power  to  prohibit  a  citizen  of  any  State 
from  carrying  into  any  Territory  slaves  or  any 
other  property;  and  that  Congress  had  no  power 
to  impair  the  constitutional  protection  of  such 
property  while  thus  held  in  a  Territory.  By 
this  dictum  (from  which  Curtis  and  JIcLean 
wholly,  and  Catron  partially,  dissented)  one  of 
the  extreme  doctrines  of  the  pro-slavery  party 
was  affirmed  as  correct,  and  even  the  dogma  of. 
'popular  sovereignty''  was  discountenanced.  The 
decision,  coming  immediately  after  the  inaugura- 
tion of  Buchanan,  aroused  intense  feeling,  made 
still  more  clear  the  issues  which  were  to  be  de- 
cided in  the  impending  crisis,  and  impressed 
upon  the  Xorth  the  seriousness  of  the  task  of 
the  party  of  freedom,  when  opposed  both  by  the 
executive  and  by  the  judicial  departments  of  the 
National  Government.  The  full  text  of  the  de- 
cision is  in  vol.  xix.  of  Howard's  United  States 
Reports.  Consult  also  Tyler.  Life  of  R.  B. 
Taney  (Baltimore,  1872);  and  G.  T.  Curtis, 
Memoirs  and  Writings  of  Benjamin  R.  Curtis 
(Boston,  1880). 

DREIBITND,  drl'boont.  See  Triple  Alli- 
ance. 

DREIS'SENA  (Neo-Lat.,  from  Dreyssen,  a 
Belgian  naturalist).  A  genus  of  small  lamelli- 
branchiate  mollusks.  allied  to  the  mussels. 
Dreissena  poh/morpha  is  interesting,  because, 
having  been  accidentally  introduced  from  its 
native  home,  about  the  Caspian  Son.  into  western 
Europe,  it  has  fully  estahlislied  itself,  and  has 
invaded  Avnter-pipes  in  inany  districts  of  Great 
Britain,  becoming  a  nuisance.  It  is  capable  of 
livins  a  long  time  out  of  water  with  its  valves 
closed,  and  may  have  come  to  Great  Britain  on 
timber  imported  from  the  Continent. 

DRELINCOURT.  dra  -  I5x  '  koor',  Charles 
(1595-1669).     A   French   Protestant  theologian. 
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In  1620  he  went  to  Paris,  and  was  made  minister 
of  the  church  at  Charentou.  Among  the  best 
known  of  his  writings,  many  of  which  have  been 
translated  iut<3  diliereut  languages,  are:  De  la 
perse i: era ncc  des  saints  (1025);  Du  jubilc  des 
eglises  rejorinccs  uvec  le  jubile  dc  Vcglise  romaine 
(1G27)  ;  and  Consolations  de  VCime  pdele  contre 
les  frayeurs  de  la  mort  (1051).  This  latter 
essay  received  the  praise  of  Defoe  in  his  Appari- 
tion of  Mrs.  \  etil. 

DREN'TELN,  Alexander  Komanovitch 
(1820-88).  A  Russian  soldier,  born  in  Kiev. 
He  entered  the  army  in  1838,  in  1807  became 
adjutant-general,  and  in  1877,  at  the  outbreak  of 
the  Ixus^o-Turkish  ^^'ar.  was  appointed  to  the 
command  of  the  reserves  in  Rumania.  From 
1878  to  1880  he  was  director  of  the  third  section 
of  the  Imperial  Chancellery,  in  which  capacity 
lie  controlled  that  portion  of  the  Russian  police 
which  had  to  do  with  political  offenses.  An 
attempt  upon  his  life  was  made  by  a  Nihilist  in 
1879.  In  1880  he  was  appointed  a  member  of 
the  Imperial  Council  and  Governor-General  of 
Odessa. 

DRESDEN,  drez'den.  A  town  of  Bothwell 
County.  Ontario,  Canada,  on  Little  Bear  Creek, 
at  the  head  of  navigation  on  the  Sydenham  River 
(Map:  Ontario.  A  5).  It  is  a  railway  junction 
on  the  Erie  and  Huron  Railroad,  and  has  ship- 
buildins,  lumber,  and  canning  industries.  Popu- 
lation, "in  1891,  2058;  in  1901,   1613. 

DRESDEN,  drez'den.  Ger.  pron.  dras'den. 
The  capital  of  the  Kingdom  of  Saxony,  situated 
on  both  banks  of  the  Ell>e,  in  latitude  51°  3'  3" 
N.  and  longitude  13°  44'  E.Olap:  Germany,  E  3). 
The  Elbe  separates  the  Altstadt  and  Friedrich- 
stadt  and  their  eight  suburbs  on  the  left  bank 
from  the  Xeustadt  and  Antonstadt  with  their 
suburbs  on  the  right  bank.  The  river  is  crossed 
by  five  bridges  (one  of  iron  and  four  of  stone), 
of  which  the  Augustus  Bridge  dates  from  the 
twelfth  and  thirteenth  centuries.  Dresden  has 
numerous  squares  and  parks,  both  in  the  old  and 
the  new  parts.  Its  largest  park,  the  Grosse  Gar- 
ten, is  situated  in  the  Altstadt,  and  contains,  be- 
sides numerous  statues,  a  museum  of  antiquities 
and  a  zoologir-al  and  a  botanical  garden.  The 
most  noteworthy  of  the  squares  of  the  Altstadt 
are  the  Altmarkt.  the  Xeumarkt  with  its  Luther 
Memorial,  the  Theater-Platz  with  the  statue  of 
King  John,  by  Schilling,  and  the  Schloss-Platz. 
Across  the  Elbe  the  principal  squares  are  the 
Albert,  the  Kaiser  Wilhelm.  and  the  Alaun. 
Along  the  left  bank  of  the  Elbe  lies  the  Briihl 
Terrace,  the  finest  promenade  of  the  city.  It  is 
about  half  a  mile  long,  with  a  beautiful  staircase 
decorated  with  gilded  statuary.  The  churches  of 
Dresden  are  numerous,  but  none  of  them  are  of 
great  interest.  The  Church  of  Our  Lady  on  tlie 
Neumarkt.  dating  from  the  beginning  of  the 
eighteenth  century,  has  a  lofty  'lantern.'  and  con- 
tains a  fine  baroque  altar.  Near  the  Augustus 
Bridge  is  the  Roman  Catholic  Court  cTiurch. 
erected  in  the  middle  of  the  eighteenth  century  in 
the  baronue  style.  It  is  surmoimted  by  a  tower 
280  feet  high,  and  its  facade  is  adorned  with  78 
statues  of  saint*  by  :Mattielli.  The  Protestant 
Sophienkirche  was  built  in  the  thirteenth  and 
fourteenth  centuries,  and  was  restored  in  1864-68. 
Among  the  secular  buildings,  the  most  promi- 
nent is  the  royal  palace,  begun  in  1534.  and  con- 
siderably enlarged  and  adorned  by  Augustus  the 


Strong.  It  is  partly  built  in  the  style  of  the  sev- 
enteenth century,  and  has  a  tower  331  feet  high. 
Its  great  court  contains  several  noteworthy  wind- 
ing staircase  towers.  The  banquet  and  throne 
halls  are  decorated  with  mural  frescoes  by  Bende- 
mann.  The  Zwinger  is  the  vestibule  of  an  exten 
sive  and  magnilicent  palace  begun  during  the 
reign  of  Augustus  the  Strong  by  the  Court  archi- 
tect, Pijppelmann,  and  never  completed.  The 
Zwinger  comprises  seven  pavilions  connected  by  a 
gallery,  with  an  oblong  court  in  the  centre.  It  is 
built  in  the  baroque  and  rococo  styles.  Its  north- 
east wing  forms  the  Museum,  a  very  fine  build- 
ing in  the  Renaissance,  begun  in  1846  and  com- 
pleted in  1855.  It  is  profusely  decorated  with 
sculptures,  including  statues  of  Michelangelo. 
Giotto,  Holbein,  Diirer,  and  Goethe.  Among  other 
public  buildings  are  the  Prinzen-Palais,  erected 
in  1715,  the  Briihl  Palace,  and  the  Hof  Theater,  a 
beautiful  Renaissance  edifice  completed  in  1878. 
The  new  post-office,  the  Academy  of  ^Medicine  and 
Surgery,  the  Rathaus,  and  the  court-house  are 
also  noteworthy.  Among  the  public  buildings 
of  the  Xeustadt..  the  most  interesting  is  the 
Japanese  Palace,  dating  from  1715,  and  now  con- 
taining the  Royal  Library. 

Among  the  educational  institutions  of  Dresden 
are  the  Royal  Technical  High  School,  with  sev- 
eral faculties,  a  number  of  classical  and  'real' 
gynmasia.  and  several  art  and  denominational 
schools.  The  Royal  Music  School  is  one  of  the 
most  celebrated  institutions  of  its  kind.  Dresden 
has  three  municipal  theatres,  of  which  the  fa- 
mous Court  Theatre  is  devoted  to  opera  and  im- 
portant dramas,  and  is  one  of  the  leading  theatres 
in  the  world.  In  art  collections  and  libraries 
Dresden  ranks  high.  As  early  as  the  sixteenth 
century  the  Saxon  })rinces  began  to  accumulate 
works  of  art,  and  laid  the  foundations  of  the 
splendid  galleries  and  inuseunis  for  which  Dres- 
den is  famous.  Tlie  Royal  Library  was  founded 
by  the  Elector  Augustus  in  the  sixteentli  century. 
It  contains  about  400,000  volumes,  a  large  num- 
ber of  ]MSS.  and  maps,  and  a  collection  of  por- 
traits. The  Museum  Johanneum  possesses  a  rare 
collection  of  Chinese.  Japanese,  Indian,  and  Dres- 
den porcelain,  numbering  about  15.000  pieces. 

The  Dresden  Picture  Gallery,  for  which  the 
city  is  best  known,  is  located  in  the  museum  of  the 
Zwinger,  and  contains  upward  of  2500  canvases. 
The  collection  is  especially  rich  in  Italian  and 
Dutch  works.  Among  the  numerous  Italian  mas- 
ters represented  arc,  first  of  all,  Raphael  with  his 
most  celebrated  picture,  "The  Sistine  ]Ma donna" : 
Andrea  del  Sarto :  Correggio  ( "Holy  Night" )  : 
Titian  ("The  Tribute  Money")  :  Palma  Vecchio 
("Venus  and  the  Graces").  Paolo  Veronese,  Tin- 
toretto, Caravaggio  ("The  Card  Sharper"),  and 
Ribera  are  also  to  be  seen  here  to  advantage.  Of 
the  Spanish  school.  Velasqiiez  and  ^lurillo  are 
represented  by  one  fine  picture  each.  !Master- 
pieces  of  the  Flemish  school  are  especially  numer- 
ous, including  the  "Boar  Hunt"  and  other  famous 
canvases  by  Rubens,  admirable  portraits  by  Van 
Dyck,  and  a  number  of  pictures  by  Jordaens  and 
Teniers  the  Elder.  Among  the  Dutch  masters  are 
Rembrandt  (portraits  of  himself  and  his  wife, 
and  "Manoah's  Sacrifice"),  Frans  Hals,  G.  Don. 
Adriaan  van  Ostade,  Ruysdael.  Paul  Potter,  Van 
der  Aleer.  Terburg,  and  Aletzu.  The  French  schools 
of  the  seventeenth  and  eighteenth  centuries  are 
represented  bv  landscapes  of  Claud  Lorrain  and 
examples  of  Pou«sin  and  Watteau.     Of  the  Ger- 
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man  school,  Holbein  and  Diirer  are  the  conspicu- 
ous figures.  Besides  the  picture  gallery,  the 
museum  contains  over  350,000  wood-cuts  and  cop- 
per engravings.  Among  other  collections  in  Dres- 
den may  be  mentioned  that  of  the  precious  stones, 
jewels,  etc.,  in  the  famous  Green  Vault  of  the 
royal  palace.  There  is  also  the  collection  of 
ancient  and  modern  arms,  implements,  and  cos- 
tumes in  the  ^luseum  Johanneum,  one  of  the  com- 
pletest  historical  museums  in  Germany. 

Dresden  is  administered  by  a  chief  burgomas- 
ter, two  burgomasters,  thirty-three  aldermen,  sev- 
enteen assessors  and  referendaries,  and  a  council 
of  72  members.  The  municipality  owns  and  man- 
ages its  water-works,  gas  plant,  and  an  electric 
plant,  as  well  as  the  abattoirs.  The  cleaning  of 
the  streets  is  done  entireh*  by  the  numicipality 
at  an  annual  cost  of  about  $150,000,  and  Dresden 
is  considered  one  of  tlie  tidiest  cities  in  Germany. 
The  total  annual  expenditures  of  the  city  exceed 
27,000.000  marks  ($6,426,000),  of  which  nearly 
one-fifth  is  spent  on  education.  The  municipal 
debt  amounted,  at  the  end  of  1899.  to  54,800,000 
marks  ($13,042,400),  and  the  assets  to  104.500,- 
000  marks  ($24,871,000).  The  Dresden  Bank  is 
a  very  large  and  important  institution. 

Tlie  manufacturing  industries  and  commerce  of 
the  city  are  of  considerable  importance.  Note- 
worthy products  are  mncliinery.  ])ianos.  gold  and 
silver  articles,  paper,  and  porcelain.  The  publi- 
cation of  books  and  tlie  production  of  art  objects 
of  various  kinds  are  very  extensive.  Dresden  is 
the  seat  of  ccnsular  representatives  from  numer- 
ous countries,  including  the  United  States.  The 
commerce  is  considerable,  mostly  by  rail.  The 
completion  of  its  fine  harbor  will  undoubtedly 
give  a  stimulus  to  water  transportation.  In 
1834  the  population  was  73.614:  in  1852,  104..5D0: 
in  1880,  220,818;  in  1890.  by  the  annexation  of 
Strehlen  and  Striesen,  it  increased  to  289,844.  In 
1895  further  annexation  of  suburbs  raised  the 
figure  to  354,285,  while  in  1900  the  total  reached 
359,349.  The  climate  of  Dresden  is  marked  by 
frequent  and  sudden  changes.  The  suburbs  along 
the  picturesque  Elbe  as  far  as  Pillnitz  are  very 
attractive,  with  their  castles,  beautiful  villas,  and 
interesting  associations  in  connection  with  the 
lives  of  many  famous  Germans. 

History.  Dresden  is  of  Slavic  origin.  It  was 
first  called  a  city  in  1216.  At  the  end  of  the  thir- 
teenth century  it  became  the  residence  of  the 
margraves  of  iVIeissen,  but  did  not  begin  to  grow 
before  the  end  of  the  fifteenth  century,  when  it 
passed  to  the  Albertine  line.  Its  fortifications 
were  begun  in  the  sixteenth  century.  IMany  con- 
sideralde  and  attractive  improvements  were  made 
by  .John  George  II.,  inclviding  the  Grosse  Garten, 
and  under  the  rule  of  Augustus  II.  and  HI. 
(1694-1763)  Dresden  became  one  of  the  finest 
cities  of  Europe.  The  old  part  was  ruined  by  the 
fire  of  168.5..  and  was  rebuilt  as  the  Xeustadt  by 
Augustus  I.  in  1732.  The  Seven  Years'  War  piit 
an  end  to  the  gi-owth  of  the  city,  and  the  bom- 
bardment of  1760  by  the  Prussians  destroyed 
many  of  its  buildings.  During  the  Napoleonic 
wars  Dresden  suffered  considerably.  In  1813  it 
was  converted  by  Napoleon  into  a  great  arsenal. 
and  here  he  won  his  last  victory  on  German  soil. 
(See  Dresden.  Battle  of.)  In  1817  the  fortifi- 
cations were  demolished  to  give  way  to  prome- 
nades. With  the  opening  of  the  Elbe  to  naviga- 
tion, and  the  construction  of  railways,  the  city 
began   to  grow  in   economic  importance,  and   its 


progress  was  only  slightly  retarded  bj-  the  politi- 
cal upheavals  of  1848-49.  In  1866  Dresden  was 
taken  by  the  Prussians,  who  held  it  until  the  end 
of  1867.  Consult:  Lindau,  Geschichte  der  konig- 
lichen  Haiipf-  iind  Residenzstadt  Dresden  (Dres- 
den, 1884-85)  :  Gsell-Fels,  Dresden  und  Umge- 
hung  (Munich,  1896)  ;  Sendig.  Dresden,  eine 
Frenidenstadt  (Dresden,  1898)  ;  Schumann,  Fiih- 
rer  durch  die  Architektur  Dresdens  (ib.,  1899)  : 
Gurlitt,  Die  Kunstdenkmiiler  Dresdens  (ib., 
1900)  :  Statistiches  Jahrbuch  fiir  die  Stadt  Dres- 
den  (Dresden,  1899  et  seq.). 

DRESDEN,  BATTLE  OF.  A  battle  fought. 
August  26-27,  1813,  between  the  French,  under 
Napoleon,  and  an  allied  army  of  Austrians,  Eus- 
sians,  and  Prussians,  under  the  command  of 
Prince  Schwarzenberg.  On  AugTist  21  the  Allies 
had  begun  the  invasion  of  Saxony  from  Bohemia, 
and  on  the  25th  they  appeared.  150,000  strong. 
before  Dresden,  which  was  defended  by  Saint 
Cyr,  with  20.000  French  troops.  Napoleon  had 
left  the  city  on  the  17th,  to  go  to  the  support  of 
Ney,  who  was  operating  against  the  ariny  of 
Silesia  under  Bliicher.  On  receiving  news  that 
tlie  Allies  were  preparing  to  attack  Dresden,  he 
immediately  returned  by  forced  marches,  but  on 
the  25th  he  was  still  fifteen  miles  from  the  capi- 
tal, and  had  it  not  been  for  a  fatal  delay  on  the 
part  of  Prince  Schwarzenberg,  the  city  might  have 
been  taken  before  the  Emperor's  arrival.  As  it 
was,  the  assault  was  not  delivered  until  seven 
o'clock  on  the  morning  of  the  26th.  The  French 
were  intrenched  in  the  Altstadt,  on  the  southern 
bank  of  the  Elbe,  and  had  command  of  the  bridge 
across  the  river.  The  line  of  the  Allies  extended 
in  a  huge  crescent  to  the  east  and  south  of  the 
city,  with  the  Russians  on  the  right  wing,  the 
Prussians  in  the  centre,  and  the  Austrians  on  the 
left.  In  the  first  attack  the  Allies  Avere  success- 
ful along  the  entire  line,  in  spite  of  the  desperate 
resistance  of  the  French.  The  Russians  stormed 
one  of  the  fortifications  to  the  east  of  the  city, 
the  Prussians  gained  possession  of  the  greater 
part  of  the  Royal  Park  to  the  south,  while  the 
.\ustrians  carried  the  sulnirbs  to  the  southwest. 
It  seemed,  early  in  the  morning  of  the  26th,  that 
Saint  Cyr  would  be  compelled  to  capitulate.  At 
noon,  however,  the  Russian  and  Prussian  ad- 
vance was  checked  by  order  of  the  commander-in- 
chief,  in  expectation,  probably,  of  a  reinforce- 
ment of  50,000  men  under  Klenan,  and  the  at- 
tack was  not  resumed  until  four  o'clock  in  the 
afternoon.  "About  noon  French  troops  began  pour 
ing  into  the  city  from  across  the  Elbe.  Na- 
poleon had  arrived :  and  when  the  Allies  resumed 
the  assault  the  French  had  100,000  men  to  oppose 
them.  The  eflfect  was  felt  at  once.  The  Rus- 
sians on  the  right  were  driven  from  their  posi- 
tions, and  in  the  centre  the  Prussians  lost  part  of 
the  ground  they  had  gained  in  the  morning.  The 
.\\istrians  on  the  left  were  also  checked.  Night 
and  rain  brought  a  stop  to  the  fighting.  Na- 
])oleon.  meanwhile,  had  determined  to  deliver  an 
attack  on  both  wings  of  the  allied  anny  simul- 
taneously, and  then,  by  converging  on  the  Prus- 
sian position,  to  crush  the  enemy's  centre.  The 
battle  was  resumed  at  six  o'clock  in  the  moniing. 
On  the  right  wing  of  the  Allies  the  divisions  of 
Ney  and  Mortier  drove  the  Russians  from  the 
heights  to  the  south  of  the  city.  The  vietor>". 
however,  was  gained  on  the  French  right.  There, 
while  Victor  was  assaulting  the  Austrians.  Mu- 
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rat,  with  20,000  cavalry,  swept  around  their  left 
Jlank  and  took  them  in  the  rear,  crushing  out  all 
resistance  and  taking  more  than  13,000  prisoners. 
The  Prussians  in  the  centre  were  prevented  from 
going  to  the  support  of  either  wing  by  a  furious 
cannonade  and  repeated  charges  of  the  Old  and 
the  Xew  Guard.  At  four  o'clock  in  the  afternoon 
the  Allies  began  the  retreat  into  Bohemia.  The 
loss  on  either  side  in  killed  and  wounded  was 
about  7000  or  8000,  but  more  than  20,000  prison- 
ers fell  into  the  hands  of  the  French. 

DB>ESS  (OF.  dresser,  drescer,  drecier,  It.  di'iz- 
zare,  to  arrange,  dress,  from  Lat.  dircctus,  p.p. 
of  dirigere,  to  direct,  from  di-,  apart  +  regere,  to 
guide).  The  covering  which  men  and  women  use 
for  protection  against  heat  or  cold,  and  for  the 
conventional  need  of  hiding  parts  of  the  body,  or 
the  whole  of  it  except  the  head  and  hands.  Cus- 
tom, in  this  regard,  has  changed  continually  dur- 
ing the  historic  epoch  in  the  force  and  in  the 
amount  of  its  general  acceptance.  It  is  proposed 
to  treat  here  only  the  practical  or  hygienic,  the 
economical,  and.  in  a  way,  the  social  side  of  the 
question,  leaving  for  the  article  Costume  all 
questions  of  the  decorative  effect  deliberately 
sought,  or  more  unconsciously  obtained,  by  wear- 
ing apparel  and  ornaments  of  the'  person. 

The  effect  of  climate  upon  the  clothing  of  man- 
kind is  not  as  immediate  as  would  seem  expedient 
or  even  necessary.  The  people  of  southern  Aus- 
tralia had  scarcely  invented  clothing  when  the 
whites  first  explored  their  country,  their  only 
garment  being  the  rain-cloak  of  leaves  throAvn 
over  the  shoulders.  The  Patagonians.  even  until 
recent  times,  have  gone  entirely  naked,  using  loin- 
clothes  as  their  only  habitual  wear,  and  hea^'y 
covering  only  for  defense  against  wind  or  rain  or 
snow.  Tlie  Indians  of  Colorado  were  absolutely 
unclothed  as  late  as  1S25.  Those  of  the 
colder  parts  of  North  America  wore  some- 
what elaborate  garments  for  occasions  of  cere- 
mony, but  started  for  the  hunt  or  on  the  war- 
path naked,  save  for  the  slight  loin-cloth  and 
moccasins  of  deer-skin.  The  same  customs  held 
among  the  non-settled  Indians  even  at  the  close 
of  the  nineteenth  century.  Winter  and  summer 
seem  to  have  been  alike  to  the  redskins,  from 
Hudson's  Bay  to  the  Gulf  of  Mexico,  except  as  to 
the  hours  of  complete  repose,  and  the  seat  by  the 
camp-fire  or  in  the  commimal  lodge ;  but  there  is 
one  modification  of  this  statement:  the  almost 
nude  figure  was  enveloped  in  a  blanket,  which 
was  thrown  off  when  there  was  need  of  activity. 

It  is  very  curious  to  note  how  sudden  is  the 
change  when  we  go  still  farther  north.  The  peo- 
ple of  the  ice  are'  clothed  in  a  way  as  deliberately 
complete  as  people  of  European  civilization  could 
be;  defended  against  frost  by  heaw  and  com- 
plete garments  of  fur-bearing  skins.  It  would 
seem  that  the  'land  of  the  sunless  winter'  could 
not  have  been  inhabited  until  the  arts  of  man 
were  so  far  developed  that  skins  could  be  cut  out 
to  pattern  and  sewn  together  strongly:  obviously 
a  very  advanced  stage'  of  early  civilization.  This 
is  true  even  if  the  regions  north  of  what  is  now 
the  limit  of  tree-growth  were  inhabited  before  the 
time  of  extreme  cold.  Seal-skin,  reindeer-hide, 
bear-skin,  are  all  used,  dressed  with  the  hair  on, 
and  bird-skins  dressed  with  the  feathers.  Water- 
proof garments  are  made  of  the  intestines  of  dif- 
ferent animals.  Both  sexes  wear  trousers,  or  leg- 
pieces  made  separate,  and  put  on  separately,  and 


a  shirt  worn  over  the  trousers,  boots  or  stock- 
ings, and  a  hood.  All  these  garments  are  of  fur, 
and  they  maj'  be  doubled  or  tripled.  These  hea'vy 
skin  garments  are  worn  without  underclothes,  or 
garments  of  cotton  or  wool.  When  an  Eskimo 
stoops,  the  shirt  ma\-  be  drawn  awa\'  from  the 
waistband  of  the  trousers,  leaving  the  naked  skin 
exposed,  even  in  the  extreme  cold  of  winter.  This 
separation  between  the  heavy  garments  was 
meant  for  the  readier  drying  of  that  perspiration 
which  active  movement  in  the  heavy  garments 
would  cause  to  start. 

It  is  noticeable  that  the  Eskimos  use  but  little 
covering  when  in  the  snow-built  winter  hut, 
warmed  by  the  lamp  burning  perpetually  when 
seal-oil  is  plenty.  The  men  are  naked  and  the 
women  wear  but  a  slight  covering.  There  is 
an  inevitable  comparison,  here,  with  the  tradi- 
tional custom  of  the  -Japanese,  who,  w'ith  the 
most  elaborate  and  over-refined  social  organiza- 
tion, highly  developed  arts  of  convenience  and 
luxury,  and  especially  cheap  and  beautiful  textile 
fabrics,  have  never  developed  any  artificial  sense 
of  tae  need  of  clothes  for  'decency.'  The  whole 
family,  young  and  old,  bathe  together  in  one  or 
several  tubs;  the  porters  are  naked  except  for 
the  slightest  loin-cloth,  and  the  women  who  do 
porters'  work  are  hardly  more  clothed,  and  bathe 
and  dress  in  the  open  without  sense  of  im.modesty. 
Xor  does  it  appear  that  this  is  the  result  of  stead- 
ily warm  weather,  or  that  the  customs  in  this 
respect  change  much,  from  Kagoshima,  in  the  lat- 
itude and  general  climatic  conditions  of  Savan- 
nah, to  the  northernmost  island  of  Yezo.  in  the 
latitude  of  Boston.  In  the  lives  of  people  in 
warmer  climates  a  new  condition  assumes  great 
importance.  This  is  the  question  of  personal 
cleanliness  and  the  protection  of  the  body,  once 
cleansed,  from  the  too  rapid  action  of  that  which 
might  soil  it.  The  broA\ni  people  of  the  Pacific 
islands  bathe,  anoint  themselves  with  cocoanut 
oil,  and  use  coverings,  formerly  made  of  bark 
cloth,  tappa,  or  masi,  chiefly  to  protect  them- 
selves from  the  undue  heat  of  the  sun,  or  from 
rough  contact  with  objects  of  nature.  In  like 
manner,  the  Gi'eeks  of  all  historic  times  seem  to 
have  used  the  bath  constantly  and  to  have  anoint- 
ed the  body  with  olive  oil:  and  the  garments  of 
the  Greelcs,  whether  the  earliest  peplos,  open 
do^^•n  one  side  and  showing  body,  thigh,  and  leg 
at  every  movement,  or  the  more  closed  chiton  and 
himation  of  later  times,  are  to  be  considered 
rather  as  a  means  of  protecting  the  body  against 
disfigurement,  temporary  or  pennanent,  than  for 
any  other  purpose.  It  is  noticeable  that  in  very 
cold  countries  no  such  habits  of  personal  cleanli 
ness  seem  ever  to  prevail,  except  under  a  very 
highly  artificial  state  of  society.  ^lowgli  may 
bathe  daily  in  the  deep  rivers  of  the  Indian  jun- 
gle, but  the  wolf-boys  of  the  North  German  leg- 
ends have  no  such  habits  as  that. 

This  brings  us  immediately  to  the  considera- 
tion of  underclothing,  which  is  almost  wholly  a 
thing  of  modem  concern.  The  chiton  of  the 
Greeks,  the  skirt  of  the  Egyptians  worn  by  either 
sex.  the  blanket-like  wraps  of  the  early  inhabit- 
ants of  America  and  of  New  Zealand,  and  the 
enveloping  -wraps  of  cotton  or  similar  stuff  of  the 
Malays  of  Java  and  Sumatra,  althoiigh  serv'ing 
as  an  aid  to  personal  cleanliness,  are  the  outer  as. 
well  as  the  inner  garment.  But  one  garment  is 
worn,  or  but  two  in  all.  one  of  which  covers  such 
parts  of  the  body  as  are  not  covered  by  the  other. 
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with  of  course  frequent  occurrence  of  laps  or  dou- 
ble coverings  for  certain  parts.  The  description 
of  the  longer  and  the  shorter  chiton  of  the  Greeks 
and  of  the  otlier  garments  which  are  combined 
with  it  in  our  pictorial  and  plastic  representa- 
tions is  given  under  the  heading  Costuiie. 
Among  the  Eomans  also  the  exact  service  expect- 
ed of  the  tunica  remains  somewhat  uncertain, 
because  in  the  dress  of  the  wealthier  and  more 
powerful  classes  it  is  the  toga  only  that  is  in 
question,  and  we  know  of  the  tunica  mainly,  if 
not  altogether,  as  the  one  upper  garment  of 
slaves,  or  as  worn  under  the  armor  of  the  soldiers. 
Nothing  has  come  down  to  us  as  to  the  use  of 
underclothing  in  the  mpdern  sense,  even  b}'  the 
Romans  of  the  most  luxurious  times  of  the  Em- 
pire. The  use  of  drawers,  at  least  occasionally, 
is  suspected,  but  this  suspicion  is  founded  only 
upon  the  cases  of  contorted  bodies  of  victims  of 
the  eruption  of  Vesuvius,  a.d.  79.  The  use  of 
drawers  or  trousers,  in  the  more  usual  sense, 
that  is  to  say,  of  leg-coverings  (fascke  crurales) , 
which  were  acknowledged  as  a  part  of  the  dress 
and  were  visible,  was  certainly  known  to  the 
Romans  of  the  later  Empire,  who  took  it  from  the 
people  of  western  Asia  on  the  one  hand,  and  from 
the  Gauls  on  the  other;  but  it  was  for  them 
rather  the  adoption  of  a  foreign  dress,  when  a 
man  was  in  foreign  parts,  than  an  addition  to 
their  own  traditional  costume. 

We  have  to  consider  the  Roman  of  position,  ex- 
cept in  the  earliest  days,  as  wearing  a  tunica  which 
it  was  assumed  would  about  reach  to  the  knees, 
but  which,  judging  by  the  few  ancient  represen- 
tations which  we  liave  of  it,  was  much  fuller  in 
the  skirt  than  the  Greek  chiton  or  the  modern 
shii-t  worn  by  either  sex.  Over  this  he  wore  the* 
toga.  With  this  exception  his  only  garment  was 
a  protection  for  the  foot  in  the  form  of  sandal  or 
shoe.  The  number  of  torjati  was,  however,  so 
very  small,  as  compared  with  the  vast  number  of 
slaves  and  freedmen  employed  in  out-of-door 
tasks,  who  had  no  right  whatever  to  wear  the 
toga,  that  the  streets  of  any  great  city  of  the 
Empire  must  have  seemed  to  be  full  of  men  wear- 
ing very  short  gowns  girded  around  the  waist  and 
reaching  to  the  knees,  with  rough  shoes  to  protect 
the  feet,  and  no  other  garment  whatever;  while 
the  women,  much  fewer  in  numbers,  would  ap- 
pear much  as  the  brown  women  of  the  West  India 
Islands  do  to-day.  in  a  single  long  gown  fastened 
at  neck  and  v/rists,  and  with  low-heeled  shoes. 
What  dress  the  poorer  people  of  Italy  and  of 
Greece  wore  in  times  of  great  cold,  when  the  body 
actually  needed  to  have  its  vital  heat  maintained 
by  warm  clothes,  is  not  now  ascertainable. 

As  long  as  the  Roman  Empire  influenced 
strongly  the  life  of  the  people  of  Gaul  and  Bri- 
tain, these  more  northern  communities  thought 
baths,  taken  daily  and  with  great  preparation  and 
at  leisure,  the  most  precious  of  luxuries.  The 
loss  of  the  Roman  dominion,  the  breaking  up  of 
the  people  into  small  societies,  the  comparative 
poverty  and  disorder  of  tlie  Avhole  country,  and 
the  influence  and  example  of  the  monastic  orders, 
all  tended  to  do  away  with  the  ancient  habits  of 
personal  cleanliness.  It  has  been  pointed  out 
very  often  that  the  first  adoption  of  those  under- 
garments which  to  the  modern  world  are  essen- 
tial if,  in  the  main  contem])oraneous  with  this 
abandonment  of  the  ancient  habits  of  bathing  the 
person.  Nothing  of  the  nature  of  stockings  Avas 
known  to  the  ancients.     Thev  covered  their  feet 


only  as  a  protection  against  extreme  cold;  or,  if 
a  legging  was  worn,  it  was  the  high  military  bus- 
kin, for  the  express  purpose  of  protecting  the 
foot  against  injury.  In  like  manner,  the  general 
use  of  the  shirt  as  a  garment  worn  next  the 
skin  to  protect  it  from  the  woolen  or  leather 
outer  garment  begins  with  the  fifth  or  si.xth  cen- 
tury. From  that  time  these  two  articles  of  cloth- 
ing are  universally  considered  as  essential 
throughout  central  and  western  Europe,  although 
frequently  exceptions  occur.  Even  in  the  nine- 
teenth century,  English  peasants  are  known  to 
have  worn  stockings  without  feet — in  other  words, 
mere  leggings — and  the  shirt  might  often  disap- 
pear in  the  case  of  a  man  wearing  a  garment 
buttoning  close  around  the  body.  Sir  Walter 
Scott  describes  the  dress  of  the  men  of  the 
far  western  islands  of  Scotland  in  the  seven- 
teenth century  as  consisting  of  a  single  closely 
fitting  garment  covering  trunk,  arms,  and  thighs ; 
in  other  words,  strongly  resembling  those  of  our 
modern  bathing-dresses  for  men  wliich  are  made 
in  one  piece.  The  gradual  adoption  by  the  peo- 
ple of  elegant  life  in  the  great  cities  of  the  fash- 
ion which  involved  the  bringing  into  sight  of 
a  part  of  the  shirt  made  this  garment  more 
an  obvious  necessity  than  it  had  been.  Tliis  be- 
gan in  the  sixteenth  century,  and  from  that  time 
this  one  undergarment  has  been  common  in  Eu- 
rope. Cotton  or  linen  coverings  for  the  legs  were, 
however,  much  later  to  come  into  use,  and  very 
much  less  universal.  As  late  as  1S80  the  most 
fashionable  tailor  in  a  large  city  of  tiie  south  of 
France  told  the  writer  that  few  of  his  customers 
wore  drawers  of  any  kind,  and  in  answer  to  in- 
quiries made  in  consequence  of  this  statement  in 
the  north  and  centre  of  Italy  a  similar  condition 
was  admitted  to  exist  along  the  shores  of  the 
Mediterranean,  even  among  persons  of  means. 
The  dress  of  the  poorer  people,  even  the  trades- 
men and  mechanics  of  the  cities,  continued 
tnroughout  the  nineteenth  century  as  far  removed 
from  the  ideal  care  of  the  body  by  ablutions,  and 
by  washable  underclothes  frequently  changed,  as 
had  been  tlie  case  among  the  wealthy  and  elegant 
during  the  seventeenth  and  eighteenth  centuries. 
For  that  period,  passages  in  many  novels  and 
essays  of  tne'  time,  including  two  or  three  well- 
known  passages  in  Pepys's  Diary,  might  be  cited. 
In  short,  the  conscious  state  of  cleanliness  into 
which  a  small  minority  of  the  people  of  European 
descent  have  brought  themselves,  during  the 
years  beginning  with  1830  or  1840,  is  in  a  way  a 
revival  of  customs  which  had  been  almost  for- 
gotten since  the  ]\Iediterranean  lands  were  the 
centre  of  civilization. 

The  outer  garments  of  men  and  women  can 
hardly  be  treated  except  in  connection  with  those 
questions  of  artistic  cfFect  and  elegant  fashion 
which  are  treated  under  CosTUjrE.  It  may  be 
noted,  however,  that  there  is  always  a  disposition 
to  clothe  those  persons  who  are  going  about  active 
duties  in  such  a  way  as  not  to  hamper  the  move- 
ment of  the  legs.  Among  the  ancients  and  in 
modern  .Japan,  as  of  course  in  the  semi-tropi- 
cal and  tropical  lands,  this  is  obtained  by  simply 
leaving  the  legs  luicovered :  but  the  extraordinary 
resort  to  this  same  expedient  in  lands  as  cold 
and  damp  as  mediaeval  Ireland  and  the  High- 
lands of  Scotland  since  the  sixteenth  century  is 
difficult  to  explain.  The  accounts  we  have  of  the 
Irish  at  the  time  of  the  first  English  conque.st 
and  later  constantly  recur  to  the  mention  of  iin- 
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clothed  legs,  even  among  the  princes  of  the  land. 
As  for  the  kilted  Highlanders,  there  is  little 
doubt  that  the  plaited  petticoat  worn  as  the  one 
garment  from  the  waist  down  is  of  very  recent 
introduction.  It  is  the  successor  of  that  part  of 
the  belted  plaid  which  was  arranged  as  a  skirt, 
confined  above  by  the  belt  and  allowed  to  hang  at 
a  greater  or  less  lengtli,  as  required.  One  is 
reminded  of  the  dress  of  Hindu  and  Javanese 
women — a  large  piece  of  stuff  neither  cut  out  nor 
sewed  up,  but  simi^ly  adjusted  around  the  body. 
Of  this  nature  was  the  belted  jilaid — a  woolen 
blanket  held  with  brooches  and  a  belt  in  any  one 
of  several  dispositions.  But  at  a  time  generally 
fixed  as  the  sixteenth  century  it  was  divided,  for 
military  reasons:  the  plaid  was  made  smalleT 
and  worn  over  the  upper  part  of  the  body,  partly 
concealing  the  shirt,  while  the  philibeg  or  skirt 
was  put  on  separately.  The  cliange,  however, 
made  no  difference  in  the  nakedness  of  the  thighs 
and  lower  part  of  the  body,  which  remained 
under  either  condition  covered  only  by  a  loose 
floating  piece  of  woolen,  while  the  legs  below  the 
knees  Avere  covered  with  stockings  of  some  kind : 
perhaps  always  cut  out  of  cloth  and  sewn  up.  as 
in  modern  Highland  military  costume. 

With  these  exceptions,  the  progress  of  dress  in 
Europe  and  the  Europeanized  lands  in  other  con- 
tinents has  been  toward  greater  and  still  gi'eater 
complexity.  The  attempt  to  leave  the  lower 
limbs  of  hard-working  people  in  freedom  has  re- 
sulted in  a  series  of  experiments  in  knee-breeches, 
pantaloons,  trousers,  and  tlie  like ;  but  in  a  way 
hard  to  explain  the  lower  garments  have  grown 
generally  less  and  less  convenient  and  less  and 
less  comely.  The  human  body  lends  itself  very 
badly  to  dress,  except  that  of  the  simplest  robe 
lield  at  the  neck  and  draped  at  the  waist.  Every- 
thing else  has  to  be  adjusted  to  it  with  great 
care  and  constant  changes  and  shiftings  ;  and  that 
the  light  and  easily  managed  short  breeches 
should  have  been  superseded  by  the  clumsiest  of 
all  garments,  the  modern  trousers  of  stiff  cloth, 
is  inexplicable.  On  the  other  hand,  the  dress  of 
women  has  been  a  constant  hindrance  to  activity, 
and  here  again  there  is  a  disposition  not  to  in- 
crease the  ease  of  the  body  by  diminishing  the 
number  and  weight  of  complicated  clothes,  but  to 
add  to  the  difficulty  and  to  the  danger  of  modern 
apparel  by  separating  women's  garments  at  the 
waist,  compelling  the  body  to  carry  a  dragging 
weight  of  skirts,  which  our  increasing  fondness 
for  Avarmth  makes  yearly  heavier.  The  complete 
covering  dress  of  women  in  its  simplest  form,  as 
we  see  it  in  Italian  works  of  art  of  the  fifteenth 
century,  although  lending  itself  less  to  bodily 
activity  than  the  dress  of  men,  is  far  more  ra- 
tional than  men's  dress  in  other  respects;  but  the 
changing  of  fashions,  and  the  determination  of 
poor  people  to  dress  like  those  who  are  wealthy, 
inteifere  with  an\i:hing  like  common  sense  in  the 
matter  except  in  rare  instances.  (See  Fashiox.) 
Consult  the  authorities  referred  to  under  Cos- 
tume. 

DRESS'ER,  Hezjey  Erles  (1838—).  An 
Englisli  ornithologist.  He  was  born  at  Thirsk, 
Yorkshire,  and,  after  studying  in  England,  Ger- 
many, and  Sweden,  devoted  himself  to  commer- 
cial pursuits,  giving  considerable  time,  however, 
to  investigations  in  European  ornithology,  on 
which  subject  he  is  considered  an  authority.  His 
most  important  work  is  .1  History  of  the  Birds 
of  Eiirnpe.  8  vols.,  with  colored  plates   (1871-81). 


DRESSINGS.  In  architecture,  a  term  loosely 
used  to  signify  moldings  and  all  the  simpler 
kinds  of  sculptured  decorations  projecting  from 
the  wall  surface.  It  is  applied  particularly  to 
the  accessories  of  doors  and  windows. 

DRESS  REFORM.  Dress  reform,  in  the  nar- 
row sense  in  which  it  is  customary  to  use  the 
term,  signifies  a  more  or  less  definite  and  con 
certed  movement  against  unhygienic  clothing  for 
women  which  began  about  the  middle  of  the 
nineteenth  century. 

In  the  United  States  the  earliest  crusader 
against  long  skirts,  high  heels,  a  multij)licity  of 
bands,  restricted  breathing  capacity,  and  other 
unhygienic  forms  of  clothing  was  Amelia 
Bloomer.  In  1S51  ^Irs.  Bloomer,  as  editor  of 
The  Lily,  a  paper  advocating  equal  suffrage 
rights  for  men  and  women,  gave  some  space  to 
the  discussion  of  a  comfortable  and  sensible 
dress  for  women.  In  her  case  this  dress  took 
the  form  of  full  Sjrian  or  Turkish  trousers  ex- 
tending to  the  ankle  in  summer,  and  in  winter 
tucked  into  high  boot-tops,  worn  with  a  scant 
skirt  coining  just  below  the  knees.  The  credit 
of  originating  this  costume,  although  it  has 
always  been  known  by  her  name,  Mrs.  Bloomer 
in  her  writings  expressly  gives  to  ilrs.  Elizabeth 
Smith  -Miller,  from  whom  she  says  she  copied 
it,  as  did  Mrs.  Elizabeth  Cady  Stanton.  Mrs. 
Lucy  Stone  (Blackwell),  another  of  the  pioneer 
American  women  suffragists,  also  adopted  it  for 
a  time.  But  all  of  these  ladies  eventually  re- 
turned to  a  dress  more  closely  resembling  the 
generally  accepted  one  of  their  day. 

As  early  as  1857  a  National  Dress  Association 
was  engaged  in  trying  to  spread  hygienic  ideals 
of  dress  among  the  women  of  the  United  States, 
but  their  efforts  seem  to  have  been  abortive  at 
that  time. 

In  England  the  Rational  Dress  Movement,  as 
it  was  called,  began  in  the  seventies.  It  grew 
about  equally  from  two  roots — the  pre-Raphaelite 
a>stheticism,  which  flourished  at  that  time,  and 
a  zeal  for  woven  woolen  clothing,  which,  sweep- 
ing over  Germany,  spread  to  England.  The  pre- 
Raphaelites  advocated,  as  an  artistic  need,  a 
return  to  the  simple  lines  and  the  color  combina- 
tions which  they  declared  had  not  been  found  in 
English  costumes  since  the  middle  of  the  four- 
teenth century.  The  'antique'  waist — untram- 
meled  and  large — was  taught  by  them  to  be 
more  beautiful  as  well  as  more  healthful  than 
the  tapering,  hour-glass  waist.  In  spite  of  the 
clever  ridicule  spent  iipon  them  as  apostles  of  a 
■greenery  yallery'  cult,  they  really  accomplished 
something  for  the  cause  of  dress  reform.  The 
'woolen'  crusade  of  the  same  period,  basing  its 
arguments  upon  pathological  rather  than 
a?sthetie  grounds,  also  bore  excellent  fruit  in 
warmer,  more  closely  fitting,  less  cumbersome 
underclothing. 

In  1S74  a  second  National  Dress  Association 
\\as  formed  in  Boston.  Lectures  were  given  by 
prominent  physicians  in  which  were  attacked  the 
chief  evils  of  women's  dress — namely,  the  corset, 
displacing  the  internal  organs  and  interfering 
with  the  primal  and  most  necessary  function  of 
life,  breathing:  the  carrying  of  a  Aveight  of 
cloth  upon  the  hips,  resulting  in  further  abdomi- 
nal displacements :  the  long  skirt  impeding  loco- 
motion and  harboring  disease  germs:  the  capri- 
cious and  uncA'en  nature  of  the  protection  against 
cold:   the  high  heels  and  pointed  toes  of  shoes. 
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causing  uneiect  carriage  of  the  entire  body  as 
well  as  local  deformities;  and  the  face-veil,  that 
prolific    source   of   ocular   troubles. 

Systems  of  rational  dress  have  been  di-vised 
as  a  result  of  this  movement.  In  tlie  United 
States,  ^Irs.  Anna  Jenness-^Iiller  became  the 
most  widely  known  exponent  of  a  system  com- 
bining a  due  regard  for  hygiene  with  some 
regard  for  beauty  and  for  ancient  prejudices. 
In  England.  Lady  Harbei-ton,  president  of  the 
Rational  Dress  Association,  became  the  recog- 
nized leader  of  the  movement.  Her  system  dif- 
fers greatly  from  that  of  ilrs.  Jenness-Miller. 
for  she  advocates  a"  modification  of  the  Turkish 
trouser  costume,  clothing  her  servants  in  it.  In 
England  there  are  also  a  National  Health  Dress 
Association  and  a  National  Funeral  and  ]\Iourn- 
ing  Reform  Association. 

At  the  World's  Fair  in  Chicago  in  18'.t2  a 
Dress  Reform  Congress  was  held,  and  new  life 
was  infused  into  the  cause.  So  many  cities  or- 
ganized Rainy-Day  Clubs,  with  members  pledged 
to  wear  short  skirts  in  sloppy  weather,  that  the 
rainy-day  skirt  is  now  as  familiar  an  object  of 
the  fashion-plate  and  of  commerce  as  the  jielisse 
and  the  dolman  once  were. 

In  Germany  the  first  definite  effort  of  modern 
times  against  unliygienic  clothing  for  women 
was  made  under  the  auspices  of  the  Crown  Prin- 
cess of  Saxony  in  1873.  At  her  suggestion  Dr. 
Max  V.  Pettenkofer,  professor  of  hygiene  at 
the  University  of  Munich,  delivered  a  course  of 
lectures  on  the  subject  which  aroused  some  pub- 
lic interest.  Almost  at  the  same  time  Dr. 
•laeger,  of  Stuttgart,  inaugurated  his  crusade 
against  all  forms  of  clothing  not  woolen.  The 
chief  articles  in  his  creed  were  the  necessity  for 
warmth  about  the  middle  of  the  body  and  the 
prevention  of  accumulations  of  fat  and  water. 
Wool,  on  account  of  its  iieating  and  absorbing 
ipialities,  he  held  to  conduce  toward  this  end. 

There  has  been  no  widespread  movement  else- 
where on  the  Continent  in  favor  of  a  more  ra- 
tional style  of  dress  for  women.  There  has  been 
practically  no  legislation  anywhere  on  the  sub- 
ject. A  minister  of  education  in  Russia,  in  the 
last  decade  of  tlie  nineteenth  century,  attempted 
to  prohibit  tlie  \\(>aring  of  corsets  by  girl  stTi- 
dents  under  a  certain  age,  but  this  piece  of  sump- 
tuary legislation  proved  imjiossible. 

The  general  participation  of  women  in  outdt)or 
sports  has  probably  done  as  much  for  the  cause 
of  dress  reform  as  the  conventions  and  agitation 
of  the  past — unless,  indeed,  all  that  agitation 
niade  the  participation  possible.  Outdoor  ath- 
letics, however,  demanding  short  skirts,  ample 
breathing  space,  light-weight  but  warm  clothing. 
and  the  possibility  of  unhampered  movements, 
and  making  conventional  the  attire  which  ])ermits 
all  these,  is  undoubtedly  the  strongest  ally  which 
dress  reform  has  ever  had.  Consult:  ^Voolson. 
Dress  Reform  (Boston,  1874)  ;  Bloomer.  The 
Life  and  Writings  of  Amelia  Bloomer  (Boston, 
1895)  :  Godwin.  Dress  and  Its  Relation  to  Health 
and  Climate  (London.  1884);  Haweis,  The  Art 
of  Dress   (London,  1881). 

DRESS  SHIP.  A  nautical  term  for  orna- 
ment in<^  ;i  shi]>  with  flags.  It  is  usually  done  on 
national  liolidays,  on  the  occasion  of  some  ])ar- 
ticular  fete  or  celebration,  or  in  honor  of  some 
distinguished  visitor,  or  as  a  mark  of  courtesy 
toward  foreign  nations  wlien  their  own  sliips  are 


dressed.  -In  its  simplest  form  it  consists  in 
having  the  national  colors  at  the  mastheads 
and  at  the  peak  (head  of  the  spanker  gaff)  or 
color-staff,  and  hoisting  the  jack  at  its  own 
staff  in  tlie  bow.  To  full-dress  ships  additional 
flags  are  hoisted.  These  consist  of  the  Hags  of 
the  signal  code.  (See  Sigx.\l  Code,  Ixterna- 
Tiox.\L. )  In  the  case  of  naval  vessels  the  Hags 
of  the  navy  signal  code  and  of  the  international 
signal  code  are  both  used.  The  ordinary  plan 
is  to  have  these  flags  arranged  in  a  line  from 
the  water  forward  (a  few  are  on  a  weighted 
line  hanging  underneath  the  fljMng-jib  boom)  uj) 
along  the  line  of  the  stays,  then  between  the 
mastheads  to  the  peak  of  the  gaff,  and  thence 
over  the  stern.  Tliis  is  called  dressing  ship  rain- 
boa-  fusliion.  In  addition  the  national  colors  are 
hoisted  at  the  mastheads  and  aft.  and  jack  for- 
ward, as  before.  Should  the  dressing  be  ft  cour- 
tesy to  a  foreign  government,  the  colors  of  that 
nation  are  hoisted  at  the  mainmast-head. 
Vessels  having  but  one  mast  u.sually  bring  the 
Hags  past  the  smoke-pipes  aft  to  the  stern  in 
two  lines.  No  national  colors  are  used  in 
dressing  ship  except  at  the  mainmast-head,  as 
already  mentioned,  as  it  would  be  considered  dis- 
courteous to  exhibit  one  and  not  another,  or  to 
place  one  in  an  inferior  position  to  that  of 
another,  and  all  could  not  be  given  positions  of 
honor.  ^lerchant  ships  frequently,  and  men-of- 
war  occasionally,  dress  ship  by  arranging  the 
lines  of  flags  on  each  mast  from  the  masthead 
to  t!ie  water,  following  the  extremities  of  the 
yard-arms. 

DREITX,  dre.  The  capital  of  an  arron- 
dissement  in  the  Dej)artment  of  Eure-et-Loir, 
France,  on  the  Blaise,  ."il  miles  west  of  Paris 
(Map:  France,  H  3).  The  principal  buildings 
are  the  Church  of  Saint  Pierre,  a  fine  unfinished 
(iothic  structure  of  the  period  from  the  tlurteenth 
to  the  fifteenth  century,  a  splendid  town  hall, 
dating  from  the  sixteenth  century,  the  Doric  mor- 
tuary Chapelle  Saint  Louis  of  tlie  Orleans  family, 
and  the  ruins  of  the  ancient  castle  of  the  counts 
de  Dreux.  Dreux  has  extensive  manufactures 
of  coarse  cloth,  serge,  leather,  and  glass,  with  a 
trade  in  sheep  and  cattle.  Population,  in  1901, 
9(597.  Dreux  was  an  important  town  of  the 
ancient  Gauls,  and  was  called  Durocassis  or 
DrociTp  by  the  Romans.  It  gave  its  name  to  a 
famous  line  of  counts  which  became  extinct  in 
1378.  It  was  the  scene  on  December  19,  15(52,  of 
the  first  great  battle  in  the  religious  wars  of 
France,  when  tlie  Catholics  defeated  the  Hugue- 
nots and  took  their  leader,  the  Prince  of  Conde, 
prisoner.     In  1870  it  was  taken  by  the  (Tcrmans. 

DREVET,  dre-va'.  A  family  of  French  en- 
gravers. Pierre  (1(5(13-1738)  was  born  near 
Lyons,  studied  at  Lyons,  and  then  went  to 
Paris,  where  he  entered  the  studio  of  Gt-rard 
Audran.  In  1(59(5  he  was  made  engraver  to  the 
King,  and  in  1707  became  an  Academician.  Dre- 
vet's  best  work  \vas  done  after  portraits  by 
Hyacinthe  Rigaud.  In  liis  delicate  gradation  of 
tones  and  management  of  detail,  he  is  hardly 
surinissed  by  any  engraver  of  his  day.  He  left 
12.1  plates.  Among  his  pupils  was  his  son 
Pierre  Imbert  (1697-1739).  who,  when  hut 
twenty-one  years  old.  engraved  the  portrait  of 
Bossuet  after  Rigaud.  which  in  every  sense  is  a 
masterpiece.  He  -urjiassed  his  father  in  grace 
and  precision,  and  in  his  use  of  liglit  and  shade 
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as  an  interpretation  of  color.  He  succeeded  him 
as  engraver  to  the  King,  and  was  made  a  mem- 
ber of  the  Academy  in  1729.  He  left  but  thirty- 
three  plates.  Among  these  are  some  beautiful 
specimens  after  Coypel  and  Louis  de  Boullogne, 
and  Hue  ])()rtraits  of  Adriemie  Lecouvreur  and 
Samuel  Bernard.  Claude  (1710-S2)  was  a  nephew 
and  pupil  of  Pierre.  He  was  not  the  equal  of 
his  uncle  or  his  cousin,  but  he  stands  well  among 
the  engravers  of  his  time.  His  plates  include 
five  after  portraits  by  Rigaud. 

DREW,  Daniel  (1788-1879).  An  American 
capitalist.  He  was  born  in  Carmel,  N.  Y.,  where 
he  began  life  as  a  droA'er  and  dealer  in  cattle. 
In  1834  he  bought  an  interest  in  a  steamboat, 
which  was  run  between  New  York  and  Peekskill, 
in  competition  with  the  line  established  by  Cor- 
nelius Vanderbilt.  The  service  was  improved  by 
the  addition  of  new  boats,  and  in  1840  Drew 
became  the  conti'olling  proprietor  of  the  newly 
established  People's  line.  In  1847  he  estab- 
lished tlie  Stonington  Line,  and  in  1850  made 
his  first  venture  in  railroading  by  joining  with 
Cornelius  Vanderbilt  in  the  purchase  of  the 
railroad  between  Stonington  and  Boston.  He 
established  the  banking  firm  of  Drew,  Robinson 
&  Co.;  which  became  one  of  the  principal  traders 
in  railroad  stocks  in  the  country.  Drew  became 
a  director  and  large  stockholder  in  tlie  Erie 
Railroad,  and  at  one  time  was  said  to  be  worth 
$15,000,000.  Later,  principally  through  the 
failure  of  Kcnyon,  Cox-  &  Co.,  in  which  firm  he 
was  a  partner,  he  suffered  severe  losses,  which 
drove  him  ultimately  into  bankruptcy.  In  his 
]n"osperous  days  he  had  been  a  generous  supporter 
of  the  Methodist  Episcopal  Church,  erecting  sev 
eral  church  edifices,  and  founding  the  Drew 
Ladies'  Seminary  at  Carmel,  N.  Y.,  and  in  1866 
the  Drew  Theological  Seminary  at  IMadison,  N.  J. 

DREW,  .ToTiN  (1825-62).  A  popular  Irish- 
American  comedian.  He  was  born  in  Dublin, 
and  made  his  first  appearance  at  the  Bowery 
Theatre,  New  York  City,  in  1846.  During  the 
next  ten  years  he  acted  in  the  principal  Ameri- 
can cities,  and  engaged  in  theatrical  manage- 
ment in  Philadelphia,  where,  after  visits  to  Eng- 
land in  1855,  and  Australia  in  1859,  he  died. 

DREW,  John  (1853 — ).  An  American  come- 
dian, son  of  John  Drew  and  Louisa  Lane  Drew. 
His  theatrical  career  began  under  his  mother's 
management,  in  Philadelphia,  in  1873.  In  1879, 
after  acting  with  Edwin  Booth,  Fanny  Daven- 
port, and  other  well-known  stars,  he  became 
leading  man  in  Daly's  coni])any,  which  he  had 
first  joined  four  years  before,  lie  figured  with 
marked  success  in  jeune  'premier  roles,  in  the 
revival  of  the  classic  comedies,  notably  as 
Petruchio  in  The  Taming  of  the  Shrew,  and  as 
Charles  Surface  in  The  School  for  Scandal,  and 
also  in  I\Ir.  Daly's  new  productions.  After 
1892  he  appeared  as  a  star,  among  his  plays 
being  The  Masked  Ball.  The  Butterfiies,  A  Mar- 
riage of  Conrciiioice,  One  Summer's  Day,  The 
Liars,  and  Richard  Carvel.  He  finds  his  best 
roles  in  bantering,  semi-ironical  society  charac- 
ters. Consult  Strang,  Famous  Actors  of  the 
Daj/ in  America   (Boston,  1000). 

DREW,  LouLSA  Lane  (1820-97).  An  Ameri- 
can actress.  She  was  the  wife  of  the  elder  John 
Drew,  and,  after  him,  managed  the  Arch  Street 
Theatre,  Philadelphia,  for  many  years.     She  was 


born  in  London,  but  came  to  this  country  and 
made  her  debut  in  Philadelphia  when  about 
eight  years  old.  A  half-dozen  years  later  she 
was  playing  Julia  in  The  Hunchback,  and  Lady 
Teazle  in  The  School  for  Scandal.  During  her 
early  career  she  apjjeared  with  Forrest  and 
many  of  the  greatest  actors  of  the  period.  Her 
own  most  famous  lole  was  Mrs.  ^lalaprop  in 
The  Rivals,  which  she  performed  with  the  ut- 
most apparent  simplicity.  ^Ir.  Drew,  to  whom 
she  was  married  in  1850,  was  her  third  husband. 
Her  sons,  John  and  Sidnej^  and  her  daughter, 
Georgie  Drew   ( Barrymore ) ,  all  became  actors. 

DREWRY'S  BLUFF,  Battle  of.  See  Ber- 
muda Hundred. 

DREW   THEOLOGICAL   SEMINARY.      A 

leading  educational  institution  for  the  training 
of  Metliodist  Episcopal  ministers.  The  seminary 
was  founded  at  Madison,  N.  J.,  in  1866,  and  was 
named  in  honor  of  Daniel  Drew,  who  donated 
grounds  and  buildings  to  the  value  of  about 
$275,000.  The  course  of  study  extends  through 
three  years,  and  is  intended  not  only  to  give  a 
thorough  jjrofessional  training,  but  to  afford 
opportunity  for  a  broad  culture  through  the 
study  of  the  humanities.  The  seminary  degree 
B.D.  is  given  only  to  graduates  holding  a  prior 
a.cademic  degree.  No  tuition  fees  are  charged. 
The  seminary  buildings  include  ]\Iead  Hall,  As- 
bury  Hall,  Embury  Hall,  the  Hoyt-Bowne  Hall, 
the  Administration  Building,  and  the  J.  B.  Cor- 
nell Library.  The  total  value  of  the  grounds 
and  buildings  is  approximately  $700,000,  wfiile 
the  endowment  funds  aggregate  $460,000.  The 
library  is  especially  valuable,  containing  73,000 
volumes  and  59,000  pamphlets.  The  enrollment 
of  students  approximates  200. 

DREXEL  INSTITUTE  OF  ART,  SCIENCE, 
AND  INDUSTRY.  An  educational  institution 
foiuided  in  1891  at  Philadelphia,  Pa.,  by  An- 
thony J.  Drexel.  The  objects  of  the  institute  are 
to  train  yovmg  men  and  women  in  the  increasing 
number  of  industries  dependent  upon  applied 
art  and  science,  and  to  afl'ord  opportunity, 
through  academic  and  lecture  departments,  for 
a  broad  intellectual  culture.  The  courses  of 
stvidy  are  open  equally  to  men  and  women ;  no 
degrees  are  conferred ;  the  requirements  for  ad- 
mission are  graded  in  accordance  with  the  course 
taken,  and  the  tuition  fees  are  very  moder- 
ate, owing  to  the  endowment  fund  established 
by  Mr.  Dre.xel.  This  endowment  amounts  to 
$2,000,000,  while  the  total  value  of  the  Insti- 
tute's property',  including  buildings  and  equip- 
ment, approximates  $4,000,000.  The  main  build- 
ing, given  by  Mr.  Drexel,  is  an  imposing  struc- 
ture in  the  style  of  the  classic  Renaissance :  East 
Hall,  a  finely  appointed  building,  in  the  modern 
Freiich  Renaissance  style,  contains  the  notable 
collection  of  paintings  bequeathed  by  John  D. 
Lankenau.  The  museum  embraces  specimens  in 
every  department  of  industrial  art.  In  it  are 
many  examples  of  the  decorative  arts  of  Egypt, 
India,  China,  and  Japan,  and  there  is  also  an 
important  collection  of  European  and  Oriental 
textiles.  The  courses  offered  in  the  institute 
include  those  in  fine  and  applied  arts;  mechanic 
arts;  elective  engineering;  commerce  and 
finance ;  mechanical  drawing  and  machine  con- 
struction ;  domes!  jc  science ;  mathematics,  phy- 
sics, chemistry,  and  English.  In  addition  to  the 
regular  academic  instruction,  the   institute  pro- 
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vides  evening  classes  in  all  departments.  These 
courses  are  graded,  some  of  them  extending 
over  three  years.  The  institute  carries  on,  fui*- 
tlierinore,  an  important  educational  work 
tlirough  the  means  of  free  public  lectures  and 
concerts.  The  number  of  students  in  attendance 
in  the  several  departments  in  1902  was  1200;  in 
the  evening  courses,  2000.  The  library,  contain- 
ing 30,000  volumes,  is  especially  strong  in  works 
on  art.  science,  and  technology.  The  president 
of  the  institute  from  its  foundation,  and  to  whom 
its  organization  and  the  development  of  its 
courses  must  be  largely  ascribed,  is  James  Mac- 
Alister. 

DREYFUS,  dra'fus',  Alfred  (1859—).  A 
French  artillery  officer,  who  was  brought  into 
prominence  as  the  central  figure  in  one  of  the 
irost  celebrated  cases  of  modern  political  history. 
He  was  bom  in  Miilhausen,  Upper  Alsace,  of 
Jewish  pax'entage,  removed  to  Paris  in  1874, 
studied  at  the  Chaptal  College  and  at  Sainte- 
Barbe,  entered  the  Ecole  Polytechnique  in  1878, 
and  later  attended  the  Ecole  d'Application 
(school  of  applied  gunnery).  After  serving  as 
second  lieutenant  in  the  Thirty-first  Regiment 
of  artillery  at  Le  Mans  (1882-83),  and  in  the 
Fourth  JNlovuited  Battery  at  Paris,  he  was  ap- 
pointed captain  in  the  Twenty-first  Regiment  of 
artillery,  September  12,  1889.  On  April  21, 
1890,  he  entered  the  Ecole  de  Guerre,  where  he 
ranked  among  the  leading  ten  of  his  class. 
AA^ithin  a  year  after  leaving  this  institution,  he 
received  an  appointment  on  the  general  staflF. 
On  October  15,  1894,  Dreyfus  was  arrested  on  a 
charge  of  having  sold  military  secrets  to  a 
foreign  power.  The  utmost  secrecy  was  observed 
by  the  War  Office  in  regard  to  the  whole  affair. 
I)reyfus  was  isolated  in  prison,  and  treated  with 
great  harshness.  When  he  was  tried,  although 
he  was  allowed  counsel,  the  court  was  a  secret 
one,  and  he  was  sentenced  to  military  degrada- 
tion and  solitary  confinement  on  the  He  du 
Diable.  off  the  coast  of  French  Guiana.  On 
January  4,  1895,  he  was  conducted  by  a  military 
escort  to  the  court-yard  of  the  Ecole  Militaire 
in  Paris,  and,  in  the  presence  of  a  great  assem- 
bly of  spectators,  the  stripes  were  torn  from  his 
luiiform,  and  his  sword  was  broken.  On  March 
10th  he  was  transported  to  the  He  du  Diable, 
where  he  was  treated  ^vith  severity,  on  one  occa- 
sion being  chained  to  his  pallet  for  two  months. 
He  persistently  denied  his  guilt,  and  this  fact, 
together  with  the  secrecy  of  the  proceedings  and 
the  bitterness  of  the  anti-Semitic  agitation,  led 
to  a  growing  conviction  in  the  minds  of  many 
that  the  real  cTilprit  had  been  shielded,  and  that 
it  had  been  found  convenient  to  put  Dreyfus  for- 
ward as  a  scapegoat. 

The  evidence  used  against  Dreyfus  was  a 
memorandum,  known  as  the  hordereau,  and  the 
prosecution  simply  attempted  to  show  that  it 
was  in  the  Captain's  handwriting.  It  began, 
"Without  news  indicating  that  you  wish  to  see 
me,  I  send  you  nevertheless,  monsieur,  some  in- 
portant  information."  Then  followed  a  num- 
bered list  of  documents  relating  to  the  frontier 
forts,  artillery  instructions  to  the  general  staff, 
etc.  Naturally  it  was  never  made  known  how 
this  document  was  obtained  by  the  War  Office, 
a.s  it  Avould  have  caused  complications  with  a 
friendly  Power:  but  it  was  supposed  to  have 
come  tlirough  an  Alsatian  porter  in  the  service 


of  Colonel  von  Schwarzkoppen,  military  attache 
of  the  German  Embassy.  In  May,  1896,  another 
paper  was  brought  to  the  War  Office,  and  fell 
into  the  hands  of  Commandant  Picquart.  It 
bore  the  signature  of  Major  Esterhazy,  an 
officer  of  doubtful  character,  and  the  hand- 
writing corresponded  exactly  with  that  of  the 
Dreyfus  hordereau,  while  that  of  Dreyfus  did 
iK)t.  Then  began  a  remarkable  series  of  at- 
tempts to  bring  to  light  and  to  suppress  the 
truth.  The  most  prominent  defenders  of  Drey- 
fus were  his  brother  Matthieu  Drej'fus,  the  novel- 
ist Emile  Zola,  and  ]M.  Scheurer-Kestner,  a 
member  of  the  French  Senate.  A  large  part  of 
the  Liberal  press  also  sided  with  the  accused 
captain,  and,  during  the  later  phases  of  the 
affair,  his  cause  was  adopted  by  the  Socialists 
as  a  party  issue  for  the  time.  Arraj'ed  against 
him  were  the  anti-Semitic  elements  of  France 
and  the  powerful  Nationalist  influence,  mean- 
ing by  the  latter  all  those  who  regarded  the 
condemnation  of  Dreyfus  as  necessary  for  the 
vindication  of  the  honor  of  the  army,  always 
dear  to  the  hearts  of  Frenchmen.  The  W'ar 
Office  met  the  attacks  of  the  friends  of  Dreyfus 
simply  by  asserting  that  the  proceedings  against 
him  had  been  I'egular  in  every  respect.  There  was 
a  fixed  purpose  to  prevent  any  discussion  of  the 
nature  of  the  evidence  or  the  facts  of  the  case. 
Commandant  Picquart,  who  showed  an  honest  de- 
sire to  bring  out  the  truth^  was  made  a  lieu- 
tenant-colonel, and  sent  away  on  special  service. 
Attempts  were  then  made  to  compromise  him  by 
means  of  false  dispatches,  and  he  was  finally 
removed  from  the  active  list  of  the  army.  On 
July  7,  1898,  the  agitation  having  risen  high,  a 
new  declaration  was  made  in  the  Chamber  of 
Deputies  by  M.  Cavaignac,  Minister  of  War.  He 
positivelj^  asserted  that  Dreyfus  had  been  justly 
found  guilty,  and  referred  to  certain  documents 
not  hitherto  mentioned  in  the  case.  Colonel 
Picquart  challenged  these  proofs  and  declared 
that  of  the  three  documents  upon  which  M. 
Cavaignac  based  his  belief  in  the  guilt  of  Drey- 
fus, two  were  irrelevant,  and  the  third,  the  only 
one  in  which  Dreyfus's  name  occurred,  was  a 
forgery.  Six  weeks  later,  Colonel  Henry,  who 
had  been  connected  with  the  intelligence  depart- 
ment of  the  War  Office,  confessed  to  having  com- 
mitted this  forgery,  and  committed  suicide.  This 
led  to  a  general  readjustment  in  the  organization 
of  the  general  staff.  General  de  Boisdeffre,  chief 
of  staff,  resigned ;  Major  Esterhazy  and  Colo- 
nel Paty  du  Clam  were  removed  from  the 
active  list,  but  still  the  War  Office  proclaimed 
its  belief  in  the  guilt  of  Captain  Dreyfus. 
Colonel  Picquart  Avas  imprisoned  on  a  charge  of 
communicating  secret  documents,  late  in  No- 
vember. On  the  29th  of  the  previous  month, 
however,  the  Court  of  Cassation,  the  highest 
tribunal  in  France,  had  taken  up  the  matter 
of  revision,  and,  after  several  months'  delibera- 
tion, ordered  (June  3,  1899),  a  retrial  by  a 
court-martial.  The  proceedings  against  Picquart 
were  subsequently  quashed.  The  court-martial 
sat  at  Rennes  from  August  7  to  September  9, 
1899,  and  rendered  a  decision  that  Dreyfus  was 
guilty,  with  extenuating  circumstances.  He  was 
sentenced  to  imprisonment  for  ten  years,  from 
which  the  period  of  his  previous  confinement 
was  to  be  deducted.  The  evidence  at  the  trial 
was  of  the  flimsiest  character,  as  it  had  been 
from    the   beginning,   but    the    determination   to 
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protect  the  officers  of  the  army  at  the  expense 
of  Dreyfus  was  maintained.  The  members  of 
the  court-martial  united  in  a  recommendation 
of  mercy,  and  on  September  19th  the  prisoner  was 
] >a rd Lined  by  President  Loubet. 

The  Dreyfus  case  was  far-reaching  in  its  effect 
upon  French  affairs.  It  divided  and  wrecked 
the  Brisson  Ministry  of  18'J8;  it  seemed  for  a 
time  likely  to  furnish  a  rallying  point  for  mon- 
iircliist  agitation:  it  exposed  a  state  of  gross 
corruption  in  the  Frencli  army ;  and  it  pre- 
sented grave  jjossibilities  of  trouble  with  Ger- 
nuuiy  iuid  Italy,  \\liich  were  the  countries  natu- 
rally suspected  of  the  bribery  of  a  French 
oliicei'.  In  18!)().  Ivoth  tin-  (lerman  and  Italian 
(xovernments  had  denied,  through  diplomatic 
channels,  in  the  most  emphatic  manner,  having 
luid  any  dealings  with  Dreyfus.  M.  Zola  was  con- 
demned to  a  year's  imprisonment,  July  18,  1898, 
for  Ills  jjrotest  against  the  travesty  of  justice 
involved  in  the  wliole  management  of  the  case, 
:ind  went  into  exile  to  escape  imprisonment. 
I<]sterhazy,  after  he  was  dismissed  from  the  sei-\'- 
ice.  went  to  London,  and  made  a  confession 
through  the  London  Chronicle,  June  2,  1899, 
that  he  wrote  the  hordereau  by  order  of  Colonel 
Sandherr,  assistant  chief  of  the  intelligence  de- 
partment. This  confession  was  ascribed  by  the 
anti-Dreyfus  party  to  bribeiy  by  the  friends  of 
Dreyfus.  The  impression  has  generally  jjrevailed 
among  luiprejudiced  persons  and  in  other  coim- 
tries  than  France,  that  Dreyfus  was  unfairly 
tried,  unjustly  convicted  on  manufactured  evi- 
dence, and  that  justice  was  refused  liim  by 
olTiceis  high  in  authority  for  personal  and  politi- 
cal reasons.  In  Decomber,  1900,  in  order  that 
the  matter  might  be  finally  disposed  of,  an 
amnesty  l)ill  was  jjassed  by  the  Government  re- 
lieving every  one  concerned  of  any  further  lia- 
l)ility  to  criminal  prosecution.  This  was  opposed 
by  the  friends  of  Dreyfus.  Picquart,  and  Zola, 
who  demanded  a  full  vindication.  It  was  de- 
clared on  behalf  of  the  Government  that  the 
army  had  been  so  embittered  by  the  affair  that  no 
court -martial  could  be  depended  on  to  give  an 
unprejudiced  verdict,  and  that,  for  the  safety 
of  France,  all  further  agitation  of  the  question 
must  cease. 

BiKLiOGRAPHY.  Contem])orary  literature  con- 
tains many  discussions  of  the  affair.  An  ex- 
cellent review  of  the  case  up  to  that  date 
appeared  in  the  London  Times  for  October  13. 
1898.  Captain  Dreyfus,  after  his  release,  pub- 
lished the  story  of  his  experiences  in  a  volume 
which  appeared  simultaneously  in  several  coiui- 
tries.  The  Engli.sh  transbition  was  entitled. 
Five  Years  of  My  Life  ( Xew  York,  1901).  He 
also  published  letters  to  his  wife,  translated 
by  Moreau  (London,  1899),  and  Conseil  de  fiuerre 
de  Rennes  (Paris.  1901).  Consult,  in  addition: 
J?arlow,  Nisfor/i  of  thr  Drei/fiis  Case,  from  the 
Arrest  of  Captain  Drei/fns  in  1R9.'i  lo  the  Flight 
of  Fslerhdzi/  in  J8DS  (London.  1898)  ;  Cony- 
beare.  The  Dreiifus  Case  (London,  1898)  :  Guvo'n. 
The  Dreyfus  Case  (London.  1898)  :  Zola.  'The 
Dreyfus  Case  (London.  1898)  :  Steevens. 
The  Traqedy  of  Dreyfus  (London.  1899)  ; 
in  French.  ^larin.  Dreyfus:  Comptes-rendus 
officieJs  (  Piuis.  1897):  Vanex.  Dossier  de  Vaf- 
faire  Dreyfus  (Paris.  1898)  ;  Brez,  Le  soleeisme 
du  hordirraii  el  Ics  left  res  de  Dreyfus  (Paris. 
1898)  :  Esterhflzy.  Les  dessoiis  de  Vaffaire  Drey- 
fus  (Paris,   1898):   Clt'-menceau.   Vers  la   repara- 


tion (Paris,  1899)  :  id..  Con  I  re  hi  justice  (Paris, 
1900)  :  Cornely,  Soles  sur  faff  aire  Dreyfus 
(Paris,  1898)  ;  Guyot,  L'innocent  et  le  traitre: 
Dreyfus  et  Esterhdzy  (Paris,  1898)  ;  Jaures, 
Les  preuves  dans  Vaffaire  Dreyfus  (Paris, 
1898);  Villemar,  Dreyfus  intime  (Paris,  1898). 
See  Zola. 

DREYSCHOCK,  dri'shok,  Alexa.ndek  (1818- 
()9).  A  Bohemian  pianist,  born  at  Zach,  Bohemia. 
As  a  pupil  of  Tomaschek,  at  Prague,  he  developed 
a  technique  marvelous  for  his  time.  "The  man 
has  no  left  hand.  He  has  two  right  hands,"  was 
J.  B.  Cramer's  exclamation  after  hearing  him 
play.  In  1828  he  began  concert  touring,  and  con- 
tinued to  do  so  successfully  for  twenty  years.  In 
1862  he  was  appointed  a  professor  in  the  Con- 
servatory of  JMusic  at  Saint  Petersburg,  where 
he  remained  until  1868,  when  failing  health  com- 
pelled him  to  go  to  Italy.  His  compositions  an- 
of  the  salon  order  and  unimjjortant.  He  died  in 
Venice. 

DREYSE,  dri'ze,  Johaxx  Nikola  ls  von 
(1787-1867).  A  German  inventor.  He  was  born 
in  Saxony ;  served  an  apprenticeship  with  his 
father,  a  locksmith :  and  then  worked  for  a  time 
in  a  nuisket-factory  in  Paris.  In  1814  he  founded 
an  ironware  factory  in  Sommerda  and  became 
interested  in  the  manufacture  of  firearms.  In 
1827  he  invented  a  muzzle-loading,  and  in  18.36  a 
breech-loading  needle  gun,  the  adoption  of  whicli 
by  the  Prussian  Army  four  years  later  led  to  his 
founding  an  extensive  gun  and  ammunition  fac- 
tory.    He  was  ennobled  in  1864. 

DRIFT  (from  AS.  drlfan,  Icel.  drlfa,  Goth. 
drieban,  OHG.  triban,  Ger.  treiban,  to  drive), 
or  Glaci.\l  Drift.  A  name  applied  to  glacial 
deposits  in  general  that  were  formed  during  the 
Pleistocene  period.  The  givat  ice-sheets  which 
at  that  time  covered  the  northern  parts  of  North 
America,  Europe,  and  Asia  were  efficient  agents 
of  erosion  and  transportation.  Vast  masses  of 
loose  materials,  including  earth,  sand,  and  stones. 
Avere  conveyed  on  their  surface  or  in  their  lower 
portions,  and  on  the  retreat  of  the  ice  the  ma- 
terials were  left  behind  as  a  compact,  structure- 
less deposit  of  variable  thickness.  The  drift  is 
variously  called  'till.'  'boulder  clay,'  'ground  mo- 
raine,' and  'older  diluvium.'  It  quite  frequently 
occurs  in  ridges  or  hillocks  (drumlins,  kames, 
and  eskers).  in  the  formation  of  which  the  action 
of  streams  that  resulted  from  the  melting  of  the 
ice  is  aiiparent.  The  stones  in  drift  have  a  char- 
acteristic appearance  and  surface.  They  are 
usually  of  oblong  shape,  highly  polished,  and  have 
rounded  edges.  When  the  i"ock  is  fine-grained, 
numerous  stria>  may  be  seen  running  parallel  to 
the  longer  axis  of  the  fragment.  Sometimes  the 
stones  have  been  transported  long  distances.  The 
peculiar  syenite  known  as  'laurvikite.'  which  oc- 
curs in  the  vicinity  of  Laurvig,  in  southern  Nor- 
way, has  been  foimd  in  the  drift  of  Denmark,  in 
Germany,  and  even  in  Yorkshire,  England.  Drift 
deposits,  when  separated  by  an  intervening 
stratum  of  non-glacial  material,  show  changing 
conditions  as  to  the  advance  and  retreat  of 
the  ice-sheet.  See  Glacier:  Glacial  Period; 
BorLDER  Clay  :  Dri'mlin  :   Esker. 

DRIFT  OF  A  PROJECTILE.  See  Ballis- 
tics. es|(('cially  the  section  on  Exterior  Jiallistics, 

DRIFTWAY  (AS.  drlfan,  to  drive).  A  right 
of  way   for  diiving  cattle.     Such  a  right  exists, 
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as  a  public  right,  in  highways,  unles>  ifstrieLed 
by  statute  tn"  tlie  tcniis  of  tlie  dedication  of  the 
hi^diway.  or  it  may  exist  as  an  i'ascment  ovei' 
the  land  of  another,  acquired  by  grant  or  pre- 
scription. Not  every  easement  of  a  way  is  a 
driftway,  however,  nor  even  every  general  right 
of  way — the  latter  being  commonly  restricted  to 
the  more  usual  purposes  of  a  way,  as  passing 
and  repassing  on  foot  or  with  hor.ses  and  wagons. 
A  way  'for  all  purjtoses'  has,  however,  been  held 
to  include  a  driftway.  See  Easement:  High- 
w.\Y:  Way. 

DRILL  (from  Dutch.  Uer.  drilhn.  to  drill, 
connected  ultimately  with  AS.  p!/rrli<ni,  to  bore, 
Kng.  thrill).  In  the  broadest  meaning  of  the 
word,  a  drill  is  a  tool  used  in  boring  or  making 
holes  in  metal,  bone,  ivory,  wood,  etc.  Drills  for 
boring  wood  are  described  under  BoRiN(i  Ma- 
CHl^^ES.  Rock  drills,  or  rock-drilling  machines. 
are  a  separate  class  of  tools,  and  arc  described 
separately  below.  Drills  for  metal,  bone,  ivory, 
etc.,  are  made  in  several  forms.  One  form  con- 
sists of  a  square  steel  bar,  flattened  out  at  the 
rutting  end.  This  end  is  brought  to  an  angular 
point  like  a  spear-head,  and  the  cutting  edges 
forming  the  angle  are  beveled  in  opposite  direc- 
tions. Those'  which  have  a  projecting  pin  in  the 
centres  and  chisel-shajied  cutting  edges  on  each 
side  of  tlie  pin  are  called  'centre-bits.'  There  arc 
various  contrivances  by  which  the  drills  are  made 
to  revolve.  For  drilling  iron,  steel,  and  large 
brasswork,  the  drilling  machine  (see  Metal- 
Working  Machinery  )  is  conunonly  used.  Tlie  best 
and  most  generally  used  drills  for  small  l)oring  are 
called  twist  drills,  which  have  many  advantages 
over  the  fiat  drills  described  above.  Twist  drills 
are  made  from  steel  rods  of  uniform  diameter 
throughout  their  length.  Upon  the  rod  two  spiral 
grooves  are  cut,  each  starting  at  the  cutting  edge 
at  diametrically  opposite  i)oints.  At  tlie  end 
of  the  drill  the  grooves  almost  meet  in  the 
centre'  of  the  rod,  but  grow  shallower  as  they 
continue.  The  cutting  edges  are  ground  on  the 
end  of  the  rod  and  the  borings  escape  through  the 
grooves,  wliicli  constantly  carry  them  away  from 
the  cutting  edge,  thus  preventing  clogging. 

Rock  Drills.  These  may  be  divided  into  two 
general  classt's — viz.  Viand  drills  and  power  drills. 
Briefly  descril)ed,  a  hand  drill  is  a  l>ar  of  steel 
having  a  chisel-shai)ed  end  or  culting  edge.  The 
simplest  form  of  hand  drill  is  worked  by  one 
man,  who  holds  tlie  drill  in  one  hand  and  drives 
it  with  a  hamiiier  wielded  by  his  other  hand.  A 
more  efficient  method  of  hand-drill  work  is,  how- 
ever, where  one  man  holds  the  drill  and  another 
swings  the  hammer  or  sledge.  '  Another  form  of 
hand  drill,  called  a  churn  drill,  consists  of  a  long 
heavy  liar  of  steel,  which  is  alternately  raised 
and  dropped  by  the  Avorkman,  thus  cutting  a  hole 
by  repeated  impacts.  In  drilling  by  hand,  the 
workman  holding  the  drill  gives  it  a  jiartial  turn 
on  its  axis  between  strokes,  in  order  to  prevent 
wedging  and  to  offer  a  fresh  surface  to  the  cut- 
ting edge.  When  the  conditions  are  such  that 
use  can  be  made  of  them,  it  is  nearly  always 
preferable  to  use  power  drills,  on  account  of  their 
greater  speed  of  penetration  and  greater  economy 
of  work. 

Power    Drills    are    worked    by    direct    steani 

pressure,    or    by    compressed    air    generated    by 

steam   or   water   power,   and   stored   in   receivers, 

irom  which  it  is  led  to  the  drills  tlirough   iron 
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pipes.  (See  Air  Compressors.)  There  are  a 
great  variety  of  special  forms  of  power  drills, 
but  they  can  nearly  all  be  grouped  in  one  of  two 
classes :  (!)  Percussion  drills,  and  ( 2 )  rotary 
drills.  The  first  American  percussion  drill  was 
patented  by  J.  J.  Couch,  of  I'hiladelphia,  Pa.,  in 
March,  1849.  In  May  of  the  same  year,  Mr. 
Joseph  W.  Fowle,  who  had  assisted  Mr.  Couch  in 
developing  his  drill,  patented  a  percussion  drill 
of  his  own  inventioiL  The  Fowle  drill  was  im 
]n'oved  by  Mr.  Charles  Burleigh,  and  was  first 
used  in  the  Hoosae  Tunnel.  (See  Tunnels.)  In 
Europe,  M.  Care  patented  a  percussion  drill  in 
France,  in  October,  1856.  This  invention  was 
soon  followed  liy  several  others :  but  it  was  not 
until  Sonnneiler's  drill,  jiatented  in  1857  and 
peifected  in  1801,  was  used 
on  the  ]Mont  Cenis  tunnel, 
that  the  j^roblem  of  the  per- 
cussion drill  was  practically 
solved  abroad.  Since  that 
time  numerous  percussion- 
drill  patents  have  been  taken 
out  in  both  America  and  Eu- 
rope. 

A  percussion  drill  consists 
of  a  cylinder  in  which  works 
a  piston  carrying  a  long  pis- 
ton-rod, and  which  is  support- 
ed in  such  a  manner  that  the 
drill  clamped  to  the  end  of 
the  piston  -  rod  alternately 
strikes  and  is  withdrawn 
from  the  rock  as  the  piston 
reciprocates  back  and  forth 
in  the  cylinder.  IMeans  are 
provided  by  which  the  jii.ston- 
rod  and  drill  turn  slightly  on 
their  axis  after  each  stroke, 
and  also  by  which  the  drill  is 
))ut  forward  or  advanced  as 
the  depth  of  the  hole  in- 
creases. As  previously  stated, 
there  are  various  special 
forms  of  percussion  drills, 
and  they  differ  from  each 
other  chietly  in  the  methods  by  which  the  valve  is 
operated.  All  of  these  drills  work  either  with  direct 
steam  pressure  or  with  compressed  air.  Fig.  1  is  a 
longitudinal  section  showing  the  interior  construc- 
tion of  a  common  form  of  percussion  drill  to  be 
operated  by  steam  or  compressed  air.  The  steam 
or  air  is  admitted  at  A  to  the  chest,  B.  P'rom  B 
the  slide  valve,  C,  by  moving  back  and  forth  ad- 
mits the  steam  or  air  behind  first  one  end  and 
then  the  other  of  the  long-barred  piston,  D.  This 
slide  valve  is  operated  by  the  three-arm  rocker, 
E,  which  is  swiuig  to  and  fro  by  the  movement 
of  the  piston.  Workable  percussion  drills  operat- 
ed by  electricity  are  built,  but  so  far  they  do  not 
seem  to  have  been  able  to  compete  commercially 
with  the  older  forms.  Fig.  2  shows  sections  of 
an  electric  drill  which  has  been  used  to  some  ex- 
tent. The  drill  is  operated  by  a  flexible  shaft" 
from  a  nX;  horse-power  portable  electric  motor. 
This  shaft  is  attached  to  a  bevel  gear  driving  a 
crank-shaft,  A,  which  passes  through  the  drill- 
casing.  The  crank-pin  works  in  the  slotted  hori- 
zontal arm  of  the  bell-crank  lever  B,  which  is 
mounted  on  a  shaft  journaled  in  the  casing.  The 
vertical  arm  of  the  bell-crank  straddles  the  drill 
rod.  C,  and  is  fitted  to  trunnions  on  a  casting 
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Avhich  slides  on  the  rod.  Between  this  casting 
and  the  collars  on  the  rod  are  coiled  springs 
through  which  the  power  is  transmitted  for 
movement  of  the  arm  in  each  direction.  At  the 
heel  of  the  rod  is  a  rifled  section  or  rotchet-rod 
working  in  a  rifled  ntit,  by  which  the  rotary 
movement  is  given  to  the  drill-bit. 


Rotafinq  k 


rotations  per  minute.  Some  of  the  water,  when 
freed,  goes  through  the  hollow  bit,  keei^ing  it 
cool  and  clearing  the  hole  of  debris.  A  water- 
pressure  of  from  300  to  450  pounds  per  square 
inch  is  required  to  operate  these  drills.  Rock 
drills  are  extensively  used  in  quarrying,  tunnel- 
ing, mining,   and   rock  excavation   of  all  kinds, 
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Sectional      Plan. 
Fig.  2.  ELECTRIC  drill. 


Fig.  3.  DiAMOXD 
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Rotary  drills  differ  from  percussion  drills  in 
the  fact  that  the  drill  makes  its  way  into  the 
rock  by  a  boring  artion  produced  by  the  axial 
rotation  of  the  drill-rod.  The  most  common 
form  of  rotary  drill  is  the  diamond  drill.  This 
machine  consists  of  a  hollow  cylindrical  bit  hav- 
ing a  cutting  edge  of  diamonds  (Fig.  3),  which 
is  revolved  at  the  rate  of  from 
200  to  400  revolutions  per 
minute,  by  suitable  machinery 
operated  by  steam  or  com- 
pressed air.  The  diamonds  are 
set  in  the  cutting  edge  of  the 
bit.  so  as  to  project  outward 
from  its  annular  face  and  also 
slightly  inside  and  outside  its 
cylindrical  sides.  \Yhen  the 
drill-rod  with  the  bit  attached 
is  rotated  and  thrust  forward, 
the  bit  cuts  an  annular  hole  in  the  rock,  the 
drillings  being  removed  from  the  hole  by  a  con- 
stant stream  of  water,  which  is  forced  down  the 
hollow  drill-rod  and  emerges  carrying  the  debris 
with  it  up  through  the  narrow  space  between  the 
outside  of  the  drill-rod  and  the  walls  of  the  hole. 
Owing  to  the  hollow  bit,  the  nucleus  of  the  hole 
bored  is  taken  out  as  a  solid  core.  This  possi- 
bility of  the  diamond  drill  makes  it  a  valuable 
tool  for  prospecting  for  minerals,  or  for  deter- 
mining the  character  of  the 
material  w^hich  will  be  met 
in  sinking  deep  foundations 
or  in  driving  tunnels.  An- 
other form  of  rotary  drill 
which  is  employed  in  Eu- 
rope for  tunnel  work  is  the 
Brandt  hydraulic  drill. 
The  cutting  edge  of  this 
drill  consists  of  hardened  steel  teeth  (Fig.  4). 
The  bit  is  pressed  against  the  rock  by  hydraulic 
pressure,  and  usually  makes  from  seven  to  eight 


Fig. 


i.    BRANDT   ROTARY 
DRILL    BIT. 


and  for  prospecting  for  minerals.  For  a  concise 
history  of  the  development  of  rock  drills,  consult 
Drinker,  Tunnelinq,  Explosive  Compounds,  and 
Rock  Drills  (New  York,  1901). 

DRILL  (Dan.  drille,  bore,  Dutch  drillen,  to 
bore).  In  agriculture,  an  implement  employed 
for  planting  seeds  or  roots  in  regular  rows.  The 
act  of  'drilling*  is  distinguished  from  hand  or 
broadcast  sowing.  In  gardening,  drilling  has 
been  practiced  eveTy^vhere  from  time  immemorial, 
but  its  extension  to  field  culture  is  of  compara- 
tively recent  date.  Jethro  Tull  invented  a  drill- 
ing machine  in  the  early  part  of  the  eighteenth 
century,  and  did  much  to  show  its  merits  in  the 
culture  of  grain  and  root  crops.  Since  his  time 
the  use  of  this  implement  has  become  very  gen- 
eral. A  great  variety  of  drills  are  now  in  use. 
Some  of  them  are  adapted  to  the  distribution  of 
fertilizer  along  with  the  seed.  One  great  recom- 
mendation of  drilling  is  that  by  means  of  it  a 
considerable  saving  of  seed  is  effected,  and  that 
especially  with  close  planted  crops,  such  as  wheat, 
the  seed  is  more  regularly  sown  and  better 
covered ;  a  further  advantage  is  that  with  crops 
which  are  cultivated  between  tlie  drills  it  en- 
ables the  farmer  more  readily  to  clean  the  land, 
both  by  the  hand  and  by  the  horse  hoe.  Reten- 
tion and  absorption  of  the  moisture  is  facilitated 
by  keeping  the  soil  stirred  and  pulverized,  which 
can  only  be  properly  done  where  the  crops  have 
been  sown  in  drills.  See  Implements,  Agricul- 
tural. 

DRILL.  A  general  title  for  the  various  sys- 
tems of  exercises  and  method*  of  instruction  by 
which  organized  bodies  of  men  are  made  uni- 
formly efficient  and  efl'ective  for  the  purposes  of 
the  organization  of  which  they  are  a  part. 
Specifically  it  has  direct  reference  to  the  diff"er- 
ent  details  of  training  by  which  soldiers  and 
sailors  are  organized  and  qualified  for  their 
duties.     The  various  European  manuals  of  drill 
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were  based  originally  on  the  Prussian  system  of 
Frederick  the  Cireat,  and  have  been  adajjted  since 
to  such  particular  needs  of  the  nations  as  have 
been  dictated  by  national  evolution  and  the  im- 
proved inventions  of  modern  scientific  warfare, 
i^ee  Tactics,  ]Military  ;  Maxual  of  Arms. 

In  the  United  States  Xavy  the  drills  are  very 
numerous.  In  addition  to  the  fleet  or  squadron 
drills,  which  comprise  fleet  tactics,  battle  tac- 
tics, and  numerous  special  exercises,  the  drill  of 
crews  of  ships  comprise :  clearing  ship  for  ac- 
tion:  general  quarters  (drill  at  stations  for 
battle);  fire  quarters  and  fire  drill;  collision 
drill;  battery  drill,  including  drill  at  the  heavy 
gims  and  secondary  battery  and  supply  of  am- 
munition, instruction  at  the  guns,  etc. :  torpedo 
drill  and  instruction;  target  practice  (q.v. ), 
with  all  calibres  of  guns,  with  full-calibre  am- 
munition, sub-calibre  ammunition,  record  prac- 
tice, sea  practice,  small-arm  practice,  aiming 
drill,  etc. ;  field-artillery  drill  with  three-inch 
field  guns;  infantry  drill,  including  manual  of 
arms  and  tactics,  and  exercise  as  a  landing 
party  or  body  of  infantry  making  a  landing  and 
then  operating  on  shore;  boat  drills,  exercise 
with  oars,  with  sails  and  tactical  drill;  also 
many  other  special  drills  as  coaling-ship  drill, 
'man  overboard,'  etc.  In  the  older  ship  there 
are  also  sail  drills,  spar  drills,  etc.  See  Gt:":n'- 
XERY;  Tactics,  N.a.vax. 

DRILL.  Any  of  several  small  gastropods 
which  bore  through  the  shells  of  other  mollusks 
and  suck  out  their  juices,  such  as  species  of 
Xatica,  Purpura.  Anachis,  Astyris,  Tritia.  Ilya- 
nassa.  and  others.  The  most  numerous  in  the 
waters  ofl"  the  east  coast  of  the  United  States. 

and  most  troub- 
lesome, is  Uro- 
salpinx  cinerea, 
which  is  exceed- 
ingly destruc- 
tive of  oysters 
on  cultivated 
beds.  It  is  this, 
says  Inge  r  soil, 
which  is  the 
common  'drill' 
of  the  oyster- 
beds  ;  and  it  is 
its  eggs,  laid  in 
small  vase-shaped  capsules,  which  are  often 
found  in  groups  attached  to  the  under  surface 
of  stones.  The  natural  home  of  the  drill  is 
the  tide-pools  and  weedy  borders  of  rocky  shal- 
lows, where  barnacles,  hydroids.  anemones, 
rock-loving  limpets,  and  other  associated  forms 
that  find  shelter  among  the  alg?e  afford  it 
abundant  food.  Though  this  is  precisely  where 
the  mussels  grow  till  the  rocks  are  almost  black 
with  them,  it  is  said  that  they  are  never  at- 
tacked by  the  drills.  The  increase  of  these  mol- 
lusks when  they  colonize  upon  an  oyster-bed  is 
very  ranid.  and  the  damage  serious:  but  it  is 
very  difficult  to  combat  them,  and  perhaps  im- 
possible to  get  rid  of  them.  Consult:  Goode.  Fish- 
crji  Tiuliiftfries,  see  i.,  p.  696  (Washington.  1884)  ; 
Injrorsioll.  Oyster  Industry  of  the  United  States 
(Washington.  1882). 

DRILL  (from  mandrill,  baboon,  probably  a 
West  Indian  word  :  divided  by  popular  etymol- 
ogy into  man  +  drill).  A  West  African  baboon 
(Cynocephalus  leucophcens) .  siuiilar  to  the  man- 


A  DRILL. 

Shell  and  Egg-caps\iles  (a)  of  Vrosal- 
pinx  cinerea. 


drill  (q.v.),  but  rather  smaller,  and  distinguished 
by  the  absence  of  any  bright  color  on  the  face. 
The  general  color  of  tlie  fur  is  brown,  having  a 
greenish  tinge  in  some  lights,  rather  paler  on 
the  under  parts  and  whitish  on  the  tufted  fore- 
head. The  female  is  rather  smaller  and  paler 
than  the  male;  the  naked  parts  of  the  face  are 
ivory  black,  and  not  ribbed.  Almost  nothing  is 
loiown  of  this  baboon  in  nature,  but  in  captivity 
it  behaves  much  as  does  its  cousins.  See  Baboon, 
and  Plate  of  Baboons. 

DRILL  (abbreviation  of  drilling,  Ger.  Dril- 
licit,  OHG.  drillch,  ticking,  from  Lat.  trilex,  three- 
threaded,  from  tres,  three  +  licium,  thread;  as- 
sociated by  popular  etymology  with  Ger.  drei, 
three  -j-  termination  -ing) .  A  fine  twilled  linen 
fabric  of  a  satiny  finish. 

DRILL  REGULATIONS.  Official  works  pre- 
scribing for  the  units  of  organization  the  method 
of  training  and  instruction,  their  formations, 
manoeuvres,  and  ceremonies,  and  in  a  limited 
sense  their  battle  tactics.  The  forms  in  which 
the  units  of  organization  learn  their  duties  and 
perform  them,  at  rest  and  in  motion,  are  em- 
bodied in  the  drill  regulations  prescribed  by  the 
variovis  nations.  They  are,  from  their  nature, 
next  to  organization,  the  .foundation  for  the 
tactics  of  an  army. 

Drill  reg-ulations  are  undergoing  constant 
change,  due  to  improvements  in  firearms  and  the 
experiences  of  the  most  recent  Avars,  as  well  as 
the  improvements  in  other  fields  of  science. 
Those  for  the  various  branches  of  the  line — cav- 
alry, infantry,  artillery — are  comparatively 
stable,  although  even  these  are  changed  almost 
every  decade.  Those  for  heavy  artillerv'  of  all 
kinds  must  change  with  every  alteration  or  im- 
provement in  the  piece,  its  carriage,  or  the 
emplacement  accessories.  See  Army  Organiza- 
tion: and  Tactics,  Military. 

DRI'MYS.     See  Winter's  Bark. 

DRINKER  MOTH  (so  called  from  its  long: 
proboscis).  An  English  foliage-destroying  moth 
(Odoncstis  potatoria) ,  closely  allied  to  the  egger. 

DRINKING  USAGES.  As  religious  observ- 
ances, drink-offerings  ^^ere  common  among  the 
ancients,  both  Jews  and  pagans.  To  mark  the 
spot  where  he  commimed  with  God,  Jacob  set  up 
a  pillar  of  stone  and  'poured  a  drink-ofFcring 
thereon'  (Gen.  xxxv.  14).  and  women  are  said 
to  have  poured  out  drink-ofTorings  unto  other 
gods  (Jer.  vii.  18).  On  occasions  of  solemn 
prayers  and  before  their  eating  and  drinking,  the 
Greeks  and  Romans  poured  from  the  cup  to  the 
around  a  small  quantity  of  the  liquid — either  un- 
diluted wine,  milk  diluted  with  water,  or  water 
flavored  with  honey.  A  relic  of  the  custom  was 
recently  noted  in  the  island  of  Samos.  The 
health-drinking  custom  comes  from  antiquity. 
Homer's  Odysseus,  when  about  to  leave  the  Ph:P- 
acians,  rises  from  the  couch  and  places  the 
drink ing-bowl  in  the  hands  of  Alcinous's  wife 
with  the  Avords,  "T  drink  to  you;  be  happy."  So, 
too.  with  the  early  Romans,  the  drinking  of 
healths  Avas  a  common  custom,  simply  obserA'ed 
Avith  a  homely  formula.  Plato  and  Xenophon 
liaA'e  described  the  famous  si/mposin  or  drinking 
parties  of  the  Greeks.  Avhich  under  the  name  coni- 
Diissatin  cnme  into  A'ocrue  in  Rome  under  the 
Empire.  These  folloAved  the  feast  and  Avere  en- 
liAened  bv  games,  riddles,  and  the  music  of  the 
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lyre.  Wiue  aud  waler  \\ere  mixed  for  the  whole 
company  in  a  crater  (bowl),  from  whieli  the 
pocula  (cups)  were  filled.  One  of  the  party  for- 
mally elected  to  the  office  of  arbiter  bibendi  (mas- 
ter of  the  revels)  decided  the  strength  of  the 
beverage,  the  toasts  to  be  drunk,  and  other  mat- 
ters connected  with  tlie  festivities:  or  less  for- 
mally each  guest  suited  his  taste  in  the  mixing  of 
the  wine  and  water.  Frequently  the  number  of 
letters  in  the  name  of  the  one  whose  health  it 
was  proposed  to  drink  decided  the  cyathi  (meas- 
uring-cups) of  wine  (^lartial  xi.  37).  When  a 
person  drank  wine  with  another  he  first  tasted  of 
the  cup  himself  and  tlien  handed  it  to  his  friends, 
with  the  words,  propino  tibi  (I  drink  to  you), 
or  more  colloquially  bene  vos,  and  received  his  cup 
in  return.  Among  the  Celts  and  Germans  a  sim- 
ilar custom  existed,  but  without  much  ceremony. 
There  "was  a  common  bowl  of  wine;  the  first  to 
drink  took  a  sip,  turning  to  his  neighbor  Avith  an 
'T  drink  to  you,"  and  the  bowl  made  the  rounds 
of  the  table.  Tlierc  was  no  trace  of  the  libation 
to  the  gods  wliicli  was  customary  among  the 
Greeks   and  Romans. 

The  Christians  took  iip  the  ])agan  custom,  and 
in  their  feasts  expressed  good  wishes  for  the 
bodily  health  and  future  welfare  of  their  friends. 
An  abuse  crept  in  which  savored  of  idolatry  and 
jirofanation — the  drinking  to  the  dead  and  to  the 
saints.  This  latter  custom  was  anathematized 
by  a  council  at  Xantes  and  gradually  fell  out 
of  use:  but  drinking  to  the  dead  is  not  uncommon 
even  to-day.  It  has  been  said  that  the  practice  of 
saying  "I'll  pledge  you"  originated  during  the 
tenth  century,  when  the  English  were  fearful  of 
the  treachery  of  the  Danes.  AYhen  one  of  the 
company  stood  u])  to  drink  to  another,  the  bowl 
raised  high  with  both  hands  and  his  back  ex- 
])osed  to  a  murderer's  blow,  his  companion  next 
him  stood  ii]i  also  and  raised  his  drawn  sword  to 
defend  him  while  drinking;  he  was  his  pledge 
responsible  for  his  protection.  The  icassail-boirl 
became  the  poculum  raritulis  of  the  monastery. 
On  Xew  Year's  Day  it  was  placed  before  the 
abbot,  and  from  it  the  superior  drank  to  all.  and 
the  rest  in  succession  to  each  other.  Hence  the 
origin  of  the  'grace  cup'  of  the  universities  and 
the  "loving  cup'  of  the  corporation  feasts  in  Lon- 
don, whose  formalities  recall  those  connected 
with  the  ancient  wassail-bowl.  After  dinner  the 
master  and  wardens  '"drink  to  their  visitors  in  a 
loving  cup,  and  bid  them  all  heartily  welcome.'' 
The  cup  (a  silver  flagon  containing  wai"m  spiced 
wine)  then  circulates  round  the  table,  the  person 
who  pledges  standing  up  while  his  neighbor 
drinks  to  him. 

Excessive  gallantries  accniii|).uiie(l  the  drink- 
ing of  healths  during  Elizabethan  times.  .Just  as 
the  Roman  lover  wrote  his  mistress's  name  witli 
wine  on  the  tables,  the  English  gallant  would 
w  rite  it  with  his  blood,  or  even  stab  his  arm  and 
drink  to  her  health  in  his  blood.  Drinking 
liealths  on  the  knees,  and  often  witli  the  knees 
bared,  was  of  common  occurrence.  And  doing 
honor  to  a  lady  by  tossing  into  the  fire  some  jewel 
or  ornament  of  dre-js.  with  a  bidding  to  their 
companions  to  follow,  was  a  custom  amonir  lovers 
even  into  the  nineteenth  century.  Tlie  Puritans 
would  have  no  drinkinir  of  healths;  but  with  the 
restoration  of  Charles  TI.  it  was  again  carried  to 
great  excess.     See  Toast. 

Many  old  drinking  usages,  still  kept  alive  by 
the  class  that   dinirs  to  old  traditions,  are  con- 


nected with  occasions  of  births,  baptisms,  mar- 
riages, aud  deaths.  The  gloomy  festivity  of  the 
lykeicake,  or  wake,  over  the  corpse  of'  the  de- 
ceased, in  Scotland  and  Ireland,  and  the  foimer 
drinking  of  the  dredf/j/  I  dirge )  after  funeral 
solemnities,  are  relics  of  very  ancient  custonis. 

As  regards  miscellaneous  drinking  observances 
at  one  time  common,  we  can  refer  but  to  few  of 
the  more  ])rominent.  Apprentices,  on  being  intro- 
duced to  a  workshop,  paid  so  nuich  entry  money 
to  be  spent  in  drink,  and  similar  exactions  were 
made  from  journeymen  on  entering  a  new  em- 
ployment. This  was  called  paying  their  footing. 
When  Benjamin  Franklin,  on  getting  employ- 
ment in  a  printing  office  in  London,  refused  to 
comply  with  this  mischievous  custom,  he  experi- 
enced, as  he  tells  us,  a  variety  of  petty  aimo}'- 
ances.  Among  shipwrights  the  penalty  of  non- 
payment was  liogging'with  a  handsaw  from  time 
to  time  and  other  maltreatment.  Happily,  the 
abolition  of  these  usages  has  kept  pace  with  the 
increasing  intelligence  of  the  working  classes,  but 
even  nowadays  the  last  student  entering  the 
French  atelier  nnist  treat  the  rest.  Prisoners,  on 
being  lodged  in  jail — as  related  in  the  novels  of 
Smollett  and  others — were  obliged  to  pay  garnish 
for  drink  to  the  brotherhood  of  which  they  had 
become  members.  The  efficacy  of  modern  prison 
discipline  has  done  away  with  such  exactions. 

The  giving  of  rails  (Lat.  rale,  farewell)  to  ser- 
vants on  quitting  a  gentleman's  house,  which  be- 
came so  intolerable  in  the  eighteenth  century  as 
at  length  to  be  given  up  by  universal  consent, 
meant,  doubtless,  a  gift  to  be  spent  in  drink  ^ 
the  health  of  the  donor,  and  was  analogous  to  the 
custom  of  giving  a  Trinkgeld  in  Germany  and  a 
pourboire  in  France  to  servants,  drivers  of  car- 
riages, and  others.  Th.cre  were  at  one  time  nu- 
merous drinking  usages  connected  with  depar- 
tures. We  need  only  notice  the  bona  Hie  (Fr. 
bon  aller) .  or.  as  it  is  sometimes  called,  a  fog 
(Fr.  voie) ,  a  festive  drinking  at  the  going  away 
of  servants  or  of  persons  in  a  still  higher  degree, 
once  common  in  the  lowlands  of  Scotland :  also 
the  stirrup-cup,  or,  as  it  is  called  in  the  High- 
lands, deoch  an  dorris,  or  drink  on  getting  on 
horseback  and  beinsr  ready  to  set  olT.  For  the 
decline  of  drinking  habits  in  general,  see  the 
article  Te>iper.\xce  in  this  Encyclopaedia .  Con- 
sult Dunlo]),  Drinlcinq  Usages  of  Great  Britain 
(London.  1830)  :  and  Mew  and  Astion.  The 
Drinks  of  the  World    (London,   1803). 

DRIPSTONE.  A  projecting  molding  or  tab- 
let placed  over  the  head  of  a  Gothic  doorway  or 
window,  for  the  purpose  of  throwing  oflF  the 
water,  whence  it  is  also  known  as  a  water-table 
or  weather-molding.  Though  such  was,  no  doubt, 
its  primitive  use.  it  latterly  became  a  mere  orna- 
mental appendage,  which  served  to  enrich  and  de- 
fine the  outline  of  the  arch.  It  does  not  generally 
extend  lower  than  the  s]iringing  of  the  arch, 
though  this  rule  is  by  no  means  without  excep- 
tions. When  the  tracery  extends  to  a  lower  level, 
the  external  dripstone  usually  accompanies  it. 
and  Parker  mentions  that,  at  the  north  doorway 
of  Otham  Church.  Kent,  it  descends  the  Avhole 
length  of  the  jamb.  The  dripstone  is  not  so  con- 
stant a  feature  i)i  Continental  as  in  English 
Oothi.-. 

DRISLER,  dris'ler.  Hexky  (1818-07).  An 
American  classical  scholar  and  educator,  born  on 
Staten  Island,  X.  Y.     He  craduatcd  at  Cobmibia 
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iu  1839,  was  appointed  tutor  of  Greek  and  Latin 
tiiere  in  1843,  and  adjunct  professor  of  Greek  and 
Latin  in  1845.  From  1857  to  1867  he  was  pro- 
fessor of  the  Latin  language  and  literature,  and 
from  1867  until  1894,  when  he  became  professor 
emeritus,  professor  of  the  Greek  language  and 
literature.  He  was  acting  president  of  Colum- 
bia in  1867,  during  the  absence  of  President  Bar- 
nard as  United  States  Commissioner  to  the  Paris 
Exposition  of  tliat  year,  and  again  in  1888-89, 
after  the  retirement  of  President  Barnard  and 
j)revious  to  the  election  of  President  Low.  In 
1890-94  he  was  the  first  dean  of  the  Columbia 
School  of  Arts.  His  extensive  and  valuable 
library  was  dispersed  by  sale  after  liis  death.  He 
assisted  Dr.  Charles  Anthon  (q.v.)  in  the  prej)- 
aration  of  a  series  of  text-books,  and  reedited,  with 
corrections  and  additions  (1854),  the  GrcrL-Eng- 
lish  Lexicon  of  Liddell  and  Scott,  rendering  im- 
jKirtant  cooperation  in  the  revision  connected 
with  the  seventli  Oxford  edition  of  that  work 
(1883). 

DRIVER,  dri'ver,  Samuel  Holle.s  (1846 — ). 
The  h-ading  Hebrew  scholar  in  England  of  the 
critical  school,  born  at  Southampton.  He  gradu- 
ated B.A.  at  Oxford,  1869:  was  fellow  and  tutor 
1870-83:  succeeded  Pusey  as  regius  professor  of 
Hebrew  and  Canon  of  Christ  Church,  Oxford,  in 
1883.  His  chief  publications  are:  A  Treatise  on 
ihe  Use  of  Tenses  in  Hebrew  (1892)  :  Notes  on 
tite  Hebrew  Teopt  of  the  Books  of  Samuel  (1890)  ; 
/.saiah:  His  Life  and  Times  (1893)  :  An  Intro- 
duction to  the  Literature  of  the  Old  Testame^it 
(  1897)  ;  connnentaries  and  annotations  on  Levit- 
icus (1894-98),  Deuteronomv  (1895),  Daniel 
11900),  Joel  and  Amos  (1897).  With  Francis 
Brown  and  Charles  A.  Briggs  he  is  now  prepar- 
ing a  Hebrew  and  English  lexicon  of  the  Old 
Testament. 

DRIVER  ANT,  or  Visiting  Ant.  A  West 
African  formicine  ant  {Anomma.  arcens) ,  nearly 
half  an  inch  long,  and  blind,  which  goes  about, 
mainly  at  night,  in  'armies'  that  destroy  all  the 
smaller  creatures  overtaken.  When  they  reach 
a  village  the  negroes  are  obliged  to  quit  their 
houses  as  long  as  the  ants  remain,  and  "all  the 
rats,  mice,  lizards,  cockroaches,  and  other  vermin 
are  either  comjx'lled  to  decamp  hastily, 
or  are  caught,  killed,  and  devoured."  They  are 
said  to  have  no  fixed  abodes,  but  to  follow  a  no- 
madic life,  crossing  rivers  by  clinging  to  one  an- 
other in  a  living  chain  or  bridge,  over  which 
others  pass:  or,  when  aroused  by  floods,  gather- 
ing into  spherical  masses  and  floating  until  they 
drift  ashore.  A  very  complete  accoiuit  of  their 
habits  is  given  by  Wilson  in  Western  Africa 
(New  York,  1856),  from  which  the  following 
facts  are  quoted :  "When  about  to  cross  a  well- 
trodden  i)ath  wlicrc  they  (the  column)  are  likely 
to  be  disturbed,  the  soldiers  weave  themselves 
into  a  complete  arch,  extending  across  the  wliole 
width  of  the  path,  under  which  the  females  and 
the  laborers  bearing  the  larva>  pass  without  the 
least  exposure.  I  have  freqtiently  put  the  end  of 
my  cane  under  the  arch  and  raised  it  full  five 
feet  from  the  ground  without  letting  a  single  ant 
fall." 

DRIVING  (from  drive,  AS,  drifan,  Icel.  drifa, 
Goth,  drrihan,  OHG.  tribaii,  Ger.  trribrn) .  The 
art  of  driving  one  or  Tnore  horses,  with  the  great- 
est security  and  comfort  to  all  concerned,  is  as 
important  to  the  horse  as  to  the  driver:    and  yet, 


notwithstanding  the  experience  of  centuries,  it 
still  remains  an  art  utterly  unknown  to  the  vast 
majority  of  men  and  women  who  are  in  the  regu- 
lar habit  of  driving,  whether  for  business  or 
jdeasure.  The  essence  of  good  driving  is  to 
secure  the  maximum  of  results  in  security  and 
pleasure,  or  work,  with  the  minimum  of  eflort  or 
strain  to  either  horse  or  driver.  Pleasure  driving 
is  confined  to  a  single  horse,  or  a  pair  in  double 
harness  side  by  side,  or  a  pair  tandem  fashion. 
Modern  ct)nditions  of  road  and  street  traffic  com- 
pel the  adoption  of  definite  rules  for  each  of  these 
and  demand  that  the  thoroughly  equipped  driver 
l)e  at  all  times  ready  and  able  to  adjust  himself 
to  circumstances  as  they  vary  from  moment  to 
moment.  Above  all,  a  connection  or  bond  of  sym- 
pathj'  should  be  established  between  the  driver's 
hands  and  the  horse's  mouth,  so  that  prompt  indi- 
cation may  be  made  of  any  intention  to  change 
the  direction.  In  driving  a  single  horse,  the 
driving  or  left  arm  should  be  held  easily  and 
sufficiently  forward  for  the  right  arm  to  !)e  able 
to  come  to  its  assistance,  with  sufficient  space 
between  the  rein  hand  and  the  body  to  insure  the 
possibility  of  drawing  the  reins  in  without  sway- 
ing the  body  backward.  The'  third  or  fourth  fin- 
ger should  press  on  the  reins,  preventing  them 
from  slipping.  When  the  right  hand  is  needed  to 
aid  the  left,  the  second,  third,  and  fourth  fingers 
of  that  hand  are  placed  between  the  reins,  and 
the  first  and  second  placed  on  the  right  rein, 
grasping  it,  but  keeping  each  rein  of  equal  length. 
To  turn  to  the  right,  bend  the  wrist  over  in  such 
a  manner  as  to  bring  the  thumb  undermost 
toward  the  left  hip:  and  for  a  turn  to  the  left, 
bring  the  little  finger  imdermost  and  incline  it 
toward  the  right  hip.  The  driving  (left)  hand 
must  be  held  straight  in  the  centre  of  the  body, 
with  the  knuckles  of  the  hand  to  the  front,  and 
the  forearm  exactly  square  to  the  u]ii)er  arm.  the 
elbow  and  back  of  the  fingers  (when  shut  over 
the  reins)  lightly  touching  the  (driver's)  coat. 
Mannerisms  or  affectation  of  any  sort  are  regard- 
ed as  extremely  bad  form,  and  severely  con- 
demned. The  whip  is  held  in  the  right  hand, 
grasped  in  such  a  manner  as  will  give  it  the  best 
balance,  either  for  carrying  or  for  service.  With 
a  well-made  properly  balanced  whip  this  would 
be  about  fifteen  or  sixteen  inches  from  the  butt. 
The  whip  must  never  be  used  unnecessarily,  any 
more  than  the  bit  is  to  be  pulled  or  jerked  by  the 
reins.  If  bearing  reins  are  used,  care  must  be 
taken  that  they  are  never  so  short  as  to  fret  the 
horse.  A  slight  drawing  of  the  reins — pullinir 
them  sufficiently  taut  gently  to  'feel'  the  horse's 
mouth — indicates  to  the  properly  trained  horse 
the  signal  to  move  off".  Drivinf/  two  horses 
abreast  is  eff'ected  in  the  same  manner,  there  be- 
ing but  two  reins  in  the  driver's  hands.  When 
two  horses  are  driven  tandem  fashion,  the  one 
before  the  other,  four  reins  come  into  use.  and 
much  of  the  practice  of  four-in-hand  driving  ap- 
plies. 

For  coiirh.  or  four-in-hand  dririur/.  the  reins 
should  be  of  a  width  and  thickness  resru- 
lated  by  the  length  of  the  driver's  fingers.  Be- 
fore mounting-  take  in  the  left  hand  the  rein 
that  draws  through  the  centre  of  the  terret  of 
the  left-hand  wheeler's  pad  (this  is  the  near-side 
leader's  rein),  and  draw  it  until  it  bears  on  the 
hit.  Xext  pull  the  right  leader's  rein  through  in 
the  .same  manner,  and  pass  them  to  the  riirht 
hand.    Then  pull  first  the  left  and  then  the  riuht 
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wheeler's  reins  through  the  finger-spaces  of  the 
left  hand.  Having  a.ssembled  all  the  reins  in  the 
left  hand,  pass  them  between  the  corresponding 
fingers  of  the  right  hand,  leaving  the  left  hand 
free  to  grasp  the  rail  and  mount  to  the  driving 
seat.  In  mounting,  the  left  foot  is  placed  on  the 
•wheel-box,  the  riglit  on  the  splinter-bar,  followed 
by  the  left  foot  on  the  step  and  the  right  foot  on 
the  footboard  of  the  box,  whereupon  the  driver 
speedilv  seats  himself.  Once  seated,  the  feet  arc 
brought  close  together;  the  left  hand  so  placed 
that  it  will  be  on  a  level  with  the  lowest  ve:-t 
button,  the  forearm  as  nearly  as  possible  horizon- 
tal, and  similarly,  the  hand  in  the  centre  of  the 
body,  which  it  touches  with  the  back  of  the  fin- 
gers, the  knuckles  being  straight  to  the  front. 

The  wrist  must  be  able  to  work  backward  and 
forward  like  a  spring.  The  horses  are  notified  to 
start  by  lightly  drawing  in  the  reins,  so  as  to  se- 
cure a"  slight  pressure  on  every  horse's  mouth, 
after  which  a  sign  or  a  cry  will  notify  the  grooms 
to  stand  clear,  and  the  horses  will  move  off  to- 
gether. The  team  must  be  started  at  a  walk,  and 
the  driver  be  prepared  to  hold  in  the  leaders. 
Never  use  the  whip  unnecessarily,  and  before  do- 
ing so,  in  any  event,  luivc  all  the  horses  well  in 
hand.  To  shorten  the  reins,  take  them  between  the 
fingers  of  the  right  hand  and  pull  them  back 
through  the  fingers  of  the  left.  To  ease  the  left 
hand,^hange  the  reins  into  corresponding  position 
in  the  right,  but  only  when  on  a  straight,  clear 
road.  Keep  the  leaders  slightly  in.  so  that  their 
braces  are  slack.  Go  up-hill  at  a  trot,  or  even  at 
a  gallop,  as  it  keeps  the  team  more  even.  Down- 
hill, the  horses  should  be  well  in  hand.  To  turn 
to  the  right,  take  the  right-hand  leader's  and 
wheeler's  reins  about  eight  inches  away  from 
the  left  hand,  and  pull  them  until  the  right  hand 
is  near  the  body ;  drop  the  left  hand  gently,  then, 
as  the  team  comes  round  to  the  right,  steady  the 
right-hand  horses,  ease  out  the  reins  of  the  left- 
hand  ones,  and  the  team  will  straighten  out.  The 
turn  to  the  left  is  a  reversal  of  these  methods. 
Stop  gi-adually,  taking  in  first  the  leader's  reins. 
then  the  wheeler's.  Bring  the  team  down  to  a 
slow  trot  and  let  them  be  almost  at  a  walk  before 
coming  to  a  full  stop.  Pass  the  reins  to  the  right 
hand  and  dismount. 

The  posifion  of  the  reins  in  the  driving  hand  is 
a  much-disputed  point,  and  one  to  which  too 
much  importance  cannot  be  attached.  Driving  in 
America  has  natur- 
ally been  consider- 
ably influenced  by 
the  methods  em- 
ployed in  England ; 
and  the  'tooling'  of 
fashionable  coaches 
is  still  apt  to  be 
after  the  English 
fashion.  The  strictly 
American  method  of 
holding  the  reins  is 
seen  in  Figs.  1  and 
2.  the  latter  being 
known  as  the 
'clubbed'  hand.  When 
all  the  reins  are  held  in  one  hand,  a  rein  in 
each  finger-space,  it  is  called  a  'full  hand' 
>Fig.  3 ) .  a  method  once  very  popular  on  the 
Continent  of  Europe,  and  even  now  considered 
good  form  in  France.  The  great  ohiection  to 
the  method,  however,  is  that  the  off-wheel  rein. 


en  top  of  the  little  finger,  cannot  be  firmly  held, 
owing  to  the  insufficiency  of  strength  in  that  fin- 
ger. In  Switzerland  and  Italy,  where  there  is  con- 
siderable four-horse  traveling  in  both  diligences 
and  private  traveling  carriages,  the  professional 
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coachmen  employ  many  different  methods  of 
handling,  although  all  of  them  seem  to  be  opposed 
in  practice,  at  least,  to  the  old  French  custom,  or 
'full  hand,'  already  explained.  The  method  of  the 
Saint  Moritz  diligence  (Fig.  4)  is  perhaps  the 
best  method  employed  on  the  Continent,  and  re- 
sembles the  English  in  tliat  the  lead  reins,  and 
the  wheel  reins  each  adjoin;  a  method  also 
employed  by  professional  stage-coach  drivers  in 
America.  In  six-horse  driving  the  English 
method   is   practically  universal    (Fig.   5).     The 


Fig.  4.  Fig.  5. 

lead  reins,  together  with  those  of  the  middle  pair, 
are  held  in  the  same  position  as  would  be  the 
leaders  and  wheelers  in  four-horse  driving;  and 
the  reins  of  the  wheelers  are  then  placed  on  the 
two  sides  of  the  third  finger,  below  all  the  others. 
Much  more  easy  of  control  and  handling  is  the 
method,  sometimes  resorted  to,  of  harnessing 
three  abreast  on  the  lead,  with  two  at  the  wheel. 

DRIVING,  Furious.  The  offense  of  driving 
or  otherwise  propelling  vehicles  over  a  public 
road  or  highway  at  a  dangerous  rate  of  speed. 
Furious  and  reckless  driving  on  thronged  thor- 
oughfares is  an  indictable  offense  at  common 
law,  punishable  by  fine  and  imprisonment.  The 
offense  has  become  statutory  in  England,  and 
prosecutions  are  now  usually  brought  under  the 
statutes  governing  the  matter,  though  the 
common-law  remedy  is  still  available.  In  the 
United  States  such  legislation  has  been  sus- 
tained as  coming  within  the  police  power  of 
the  State  Legislatures.  In  cities  and  incorpo- 
rated villages  the  rate  of  driving  and  of  pro- 
pelling street  ears,  bicycles,  automobiles,  and 
other  vehicles  is  usually  regulated  by  municipal 
ordinances,  having  the  force  of  legislative  enact- 
ments, fixing  the  maximum  rate  of  speed  per- 
mitted. 

DROBISCH,  droOjish.  Gust.a.v  Theodor  (1811- 
82 ) .  A  German  poet  and  author,  bom  in  Dres- 
den. In  1S47  he  became  the  editor  of  the  Zei- 
fi{n(j  fiir  die  elegante  Welt,  at  Leipzig,  which  he 
conducted  for  thirteen  years.  He  was  widely 
celebrated    as    a    humorist,    was    editor    of    the 


DROBISCH. 


311 


DROMEDARY. 


Witz-  und  Karrikutaren-Magazui,  and  pub- 
lished the  following  contributions  to  humorous 
literature:  Amarillen  und  Bartnelken  (1857); 
Humor istische  Liedertaf el  (1863);  Bunte  Glasit- 
rcu  (180.5);  and  Kotnischc  Vortriiyc  (5th  ed. 
1892). 

DROBISCH,  MoKiTZ  WiLHELii  (1802-96).  A 
German  philosopher  and  mathematician.  He 
was  bora  and  educated  at  Leipzig,  and  in  1826 
became  professor  of  mathematics  at  the  Uni- 
versity in  that  city.  In  1842  his  title  was 
enlarged  so  as  to  include  also  the  professorship 
of  pliilosophy.  He  began  his  literary  career  as 
a  discijjle  of  Herbart,  and  though  in  his  later 
philosophical  works  he  showed  decided  inde- 
pendence of  thought,  he  remained  Herbartian  in 
his  general  attitude.  He  was  also  distinguished 
as  a  mathematician  and  psychologist,  and  was 
especially  interested  in  the  application  of  mathe- 
matical laws  to  psychic  phenomena.  His  philo- 
sophical writings  include:  Beitrdge  zur  Orienti- 
rung  iiber  Herbart's  8i/stem  der  Philosophie 
'  (1834)  ;  Ne.ue  Darstellung  der  Logilc  nach  ihren 
einfachsten  yerhultnissen  (5th  ed.  1887)  ;  Grund- 
lehren  der  Religionspliilosophie  (1840);  Empi- 
rische  Psychologie  nach  naturwissenschaftlicher 
Methode  (1842);  Erste  Grundlinien  der  mathe- 
matischen  Psychologie  (1850);  Kants  Dinge  an 
sich  und  sein  Erfahrungshcgriff  (1885). 

DROGHEDA,  drOgVda  (Olr.  Droicheadatha, 
bridgt'  of  the  ford).  A  seaport,  municipal  bor- 
ough, and  civic  county  on  the  borders  of  Meath 
and  Louth,  Ireland,  situated  on  both  sides,  but 
chiefly  north,  of  the  Boyne,  four  miles  from  its 
mouth,  and  31  miles  north  of  Dublin  (Map: 
Ireland,  E  3).  The  Dublin  and  Belfast  Railway 
crosses  the  Boyne  here  by  a  Aaaduct  95  feet 
liigh.  There  are  linen  and  cotton  manufactures, 
tanneries,  breweries,  and  an  iron  foundry.  It 
has  a  considerable  trade,  chiefly  with  Liver- 
pool, prinei]>ally  in  corn,  meal,  flour,  cattle,  pro- 
visions, linen,  hides,  and  butter.  Great  quanti- 
ties of  ale  are  exported.  Each  census  since  1841 
shows  a  falling  off  in  the  population.  At  that 
date  it  contained  17.300  inhabitants,  while  in 
1891  the  population  numbered  13,708;  in  1901, 
12,765.  Drogheda  was  a  political  and  ecclesi- 
astical centre  as  early  as  the  twelfth  century. 
Its  antiquarian  remains  include  Saint  ]\Iary's 
Abbey,  the  ^Magdalen  tower  of  the  Dominican 
priory  where  the  Irish  chieftains  svirrendered  to 
Richard  II.,  the  'Tholsel'  or  town  hall,  and  the 
ruined  West  Gate  and  perfect  Saint  Laurence 
(rate  of  the  ancient  fortified  walls.  The  two 
divisions  of  the  town  were  united  by  a  char- 
ter from  Henry  IV.  in  1412.  Povning's  Laws 
Avere  enacted  in  1494  by  a  Parliament  as- 
sembled here.  In  1849  Cromwell  stormed  the 
town  and  slaughtered  its  inhabitants.  It  surren- 
dered to  William  III.  after  the  battle  of  the 
Boyne,  fought  some  two  miles  from  the  town. 
Consult  Barnard,  The  Siege  of  Drogheda  (Dub- 
lin. 1736  I . 

DROGIO,  drr/jA-n.  The  name  given  bj^  the 
fourteenth-century  Venetian  traveler  Antonio 
Zeno  to  a  vast  country  southwest  of  Estotiland 
(Labrador?).     The  land  is  probably  mythical. 

DROHOBYCZ,  drr/ho-boch.  A  town  of  Gali- 
cia.  Austria,  situated  near  tbe  left  bank  of  the 
Tysmienica,  a  tributary  of  the  Dniester.  It  is 
abo\it    forty   mile'   south -south  west   of  Lemberg 


(Map:  Austria,  H  2).  Its  only  public  buildings 
of  note  are  the  castle,  surrounded  by  extensive 
grounds,  and  the  handsome  Gothic  parish  church. 
The  chief  industry  is  the  preparation  of  salt, 
obtained  from  mines  in  the  vicinity.  There  is 
also  a  brisk  trade  in  grain,  cattle,  leather,  and 
peti'olcum.  Population,  in  1890  (commune), 
17,000;  in  1900,  19,146. 

DROIT  D'AUBAINE,  drwLl  do'ban'  (Fr., 
alien's  law,  Lat.  alibi  nati) .  A  harsh  rule  of 
French  law  whereby  all  the  property,  real  and 
personal,  of  an  alien  dying  in  France  was  con- 
iiscated  to  the  Crown.  The  rule  was  limited  to 
property  found  within  the  jurisdiction  of  the 
Crown,  and  to  foreigners  who  were  domiciled 
within  the  territories  of  the  French  King.  It 
Iiad  no  application  to  travelers,  foreign  mer- 
chants trading  in  France  but  not  residing  there, 
nor  to  the  representatives  of  foreign  powers.  A 
few  foreign  nationalities,  as  the  Swiss,  Savoyards, 
Scotch,  and  Portuguese',  were  also  exempted.  It 
survived  until  1819,  when  it  was  finally  abolished. 
For  the  status  of  aliens  generally,  see  Alien; 
Citizen;  Subject. 

DROITWICH,  droit^ich  (OF.,  Fr.  droit,  right, 

customs  duty  +  Eng.  icich,  icick,  salt-spring, 
Iccl.  rlk,  creek,  Lat.  salinw.  salt-springs).  A 
municipal  borough  in  Worcestershire,  England, 
seven  miles  nortli-northeast  of  Worcester,  in  the 
narrow  valley  of  the  Salwarpe,  and  on  a  canal 
connected  Avith  the  Severn,  which  admits  vessels 
of  60  tons  (Map:  England,  D  4).  It  has  direct 
communication,  also,  by  means  of  other  canals, 
with  Birmingham  and  London  and  the  inter- 
mediate district.  Its  chief  trade  is  salt,  for 
which  it  has  been  famous  from  remote  times.  In 
the  middle  of  the  town,  rising  from  a  depth  of 
200  feet  through  beds  of  new  red  sandstone  and 
gypsum,  are  the  celebrated  wyches,  or  brine- 
springs,  containing  between  35  and  40  per  cent, 
of  pure  salt,  and  yielding  annually  over  100.000 
tons  of  salt,  a  large  part  of  which  is  exported  to 
foreign  countries.  The  saline  baths  are  much 
frequented.  Population,  in  1891,  4021;  in  1901, 
4163.  The  remains  of  a  Roman  villa,  with  tes- 
sellated pavements,  etc.,  were  found  here. 

DROME,  drum.  A  southeastern  department 
of  France,  bounded  on  the  west  by  the  Rhone 
(Map:  France,  M  7).  Area,  2500  square  miles; 
population,  in  1896,  300,213;  in  1901,  294,704. 
Toward  the  east  the  surface  is  hilly,  a  spur  of 
tlie  Alps  traversing  the  eastern  limits,  and  send- 
ing offshoots  of  about  3500  feet  in  average  height 
westward  across  almost  the  entire  area  of 
Drome.  These  heights,  covered  with  forests  of 
pine,  oak,  and  beech,  afford  excellent  pasturage 
in  summer  and  autumn.  The  general  direction 
of  the  rivers  is  westward,  toward  the  Rhone; 
the  most  notable  are  the  Drome,  from  which  the 
department  takes  its  name,  and  the  Isere.  Vines 
and  mulberry,  chestnut,  walnut,  and  olive  trees 
are  extensively  grown.  In  the  production  of 
mulberry  leaves  and  in  silkworm  culture,  Dr«)me 
is  one  of  the  leading  departments  of  France. 
Tlie  manufactures  consist  chiefly  of  woolen  cloth, 
silk,  hosiery,  .serge,  and  cotton  yarn.  Capital, 
Valence. 

DROMEDARY,  drum'e-da-rT  (OF.  drowe- 
(i(tirr,  Lat.  droniedariiit,  from  Lat.  dromas.  Gk. 
dpo/idi,  dromas,  a  running,  from  dpa/xeiv,  dra)iiein, 
to  run ) .     A  name  sometimes  given  to  the  Arabian 
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or  -one-humped  camel  (Caituluti  drutntdurius) , 
but  properly  belonging  to  a  variety  of  that  spe- 
cies, distinguished  by  slenderness  of  limbs,  and 
symmetry  of  form,  and  h\  extraordinary  Heet- 
ness,  '"bearing  much  the  same  relation  to  the 
ordinary  camel  as  a  race-horse  or  hunter  does  to 
a  cart-horse."  A  good  one  is  valued  iu  upper 
Egjpt  at  from  $50  to  $75.  The  pace  of  the 
dromedary  is  a  trot,  which  it  can  maintain  for 
a  prodigious  length  of  time,  often  at  the  rate 
of  nine  miles  an  hour  for  many  hours  together; 
while  a  journey  of  upward  of  600  miles  is  per- 
formed at  a  somewhat  slower  rate  in  live  days. 
Even  its  more  rapid  pace  can  be  maintained 
for  twenty-four  hours  at  a  stretch,  without  sign 
of  weariness  and  without  stopping  to  bait;  and 
if  then  it  is  allowed  a  little  refreshment,  of  a 
ball  of  paste  made  of  barley  and  powdered  dales 
and  a  little  water  or  cameFs  milk,  it  will  resume 
its  journey,  and  go  on  with  undiminished  speed 
for  twenty-four  hours  more.  The  jolting  to  the 
rider  is  terrible.  The  gallop  is  a  pace  unsuit- 
able to  the  dromedary,  and  at  which  it  very 
soon  fails.  See  Camel;  and  Plate  of  Camels 
AXD  Llamas. 

DRO'MIO  OF  EPH'ESUS  and  DROMIO  OF 
SYRACUSE'.  In  Shakespeare's  Comedy  of  Er- 
rors, twin  brothers  who  had  been  separated  in 
childhood,  and.  at  the  oj^ening  of  the  play,  have 
become  attendants,  respectively,  of  Antipholus 
of  Ephesus  and  Antipholus  of  Syracuse.  The 
first-named  is  thick-witted,  the  second  is  bright. 

DRONE.     See  Bee. 

DRONE   (of  a  bagpipe).     See  Bagpipe. 

DRONE  FLY  ( so  called  from  its  resemblance 
to  a  drone).  A  common  cosmopolitan  fly  of  tne 
family  Syrphidae  (Eristalis  tenax) .  Its  lanae 
live  in  liquid  filth  and  the  putrefying  carcasses 
of  animals,  breathing  by  means  of  a  very  elon- 
gated anal  projection  bearing  spiracles  at  the 
tip;  they  are  sometimes  called  'rat-tailed  mag- 
gots.' The  fly  somewhat  resembles  the  honey- 
bee, and  this  resemblance  has  given  rise  to  tlie 
'Bugonia  myth,"  which  is  found  among  many 
nations,  and  is  of  ancient  origin  (Judges  xiv.  8), 
to  the  efl"ect  that  b.oney-bees  may  be  born  from 
filth  or  decaying  bodies. 

DRON'GO  ( Xeo-Lat.  drongus,  Irom  the  Mala- 
gasy name),  or  Droxgo-Shrike.  A  bird  of  the 
passerine  family  Dicrurid*.  which  .is  widely 
scattered  throughout  Africa  and  southeastern 
Asia,  and  whose  systematic  position  is  imdecided. 
The  beak  is  very  shrike-like,  and  beset  with 
bristles  at  the  base,  in  conformity  with  the  insect- 
eating  habits  of  the  family.  The  plumage  is  in- 
variably glossy  black,  the  tail  has  ten  feathers,  is 
forked,  and  the  outer  rectrices  are  often  greatly 
prolonged,  or  curled  or  racket-shaped.  These 
birds  are  wholly  ar^^oreal,  active  on  the  wing, 
restless  and  pugnacious,  and  nest  in  trees.  Sev- 
eral genera  and  many  species  are  recognized. 
Most  of  them  inhabit  India  and  ^lalaysia.  but 
two  species  arc  natives  of  South  Africa  and  one 
of  Australia.      See   Kixg-Crow. 

DRONGrO  CUCKOO.  An  East  Indian  cuckoo 
{Siirnicuhis  dicniroides)  remarkable  for  so  re- 
sembling the  common  drongo.  or  king-crow  (see 
Drongo)  as  to  deceive  any  but  a  careful  ob- 
server. This  instance  of  'mimicry'  among  birds 
is  carried  to  the  extent  of  imitating  the  forked 
tail,    "a    feature   elsewhere    entirely    unexampled 


among  the  cuckoos."  Ornitiiulogists  are  of  the 
opinion  that  this  cuckoo,  Avhich  is  parasitic, 
selects  the  nest  of  the  drongo,  alone,  as  the  re- 
ceptacle for  its  egg.  Several  others  species  ex- 
hibit similar  tendencies. 

DRONTE.     See  Dodo. 

DRONTHEIM,  drontliim.     See  Troxuhjem. 

DROOD.  Edwin.  See  Mystery  of  Edwix 
Drooi). 

DROOGENBROECK,  drO'gen-broUk.  Jan  van 
(1835 — ).  A  Flemish  poet  whose  pseudonjTU  is 
Jan  Fergllt.  He  was  born  at  Saint  Amands  on 
the  Scheldt,  and  was  educated  at  Lierre.  He  was 
for  ]iiore  than  twentj-two  years  tutor  and  pro- 
fessor at  a  well-known  music  school  of  Brus- 
sels. As  a  poet,  he  was  the  first  to  introduce 
Oriental  verse-forms  into  Dutch  poetry,  among 
hi>  best  jjroductions  of  this  kind  being  the  cele- 
brated Makanien  en  Ghaseleti  (2d  ed.  1887'. 
In  1886  he  received  a  prize  at  Brussels  for  the 
treatise  entitled,  De  Toepassing  van  het  Ch-iek-. 
sche  en  Laiijnsche  Met  rum  op  de  Xederldndsche 
Poczie.  His  poems  of  childhood,  entitled  Dit 
:ijn  Zonnensfralen  (6th  ed.  1884),  are  ex- 
tremely popular.  He  also  wrote  the  libretto  to 
Lortzing's  opera  Undine  (first  performed  in 
1862). 

DROPSY  (by  apha-resis.  for  the  older  form 
liydropsg,  Lat.  hj/dropisis.  Gk.  Mpw-iaau:.  hy- 
drop'tiifiis,  vdpu^f/.  hijdrops,  dropsy,  from  idwp, 
hydur,  water).  A  symptom  occurring  in  several 
diseases.  It  consists  of  the  effusion  of  waters' 
fluid  from  the  blood  into  the  skin  and  subjacent 
tissues,  or  into  the  cavities  of  the  body.  When 
the  efl'usion  is  chiefly  in  the  suiter ficial  parts  and 
over  the  whole  body,  the  dropsy  is  called  ana- 
sarca :  when  it  is  in  the  peritoneal  cavity  of  the 
abdomen,  it  is  termed  ascites :  when  in  the  chest. 
hydrothorax.  Dropsy  most  commonly  depends 
on  disease  of  the  heart  (q.v. )  or  kidneys  (q.v. ). 
or  upon  the  condition  of  the  blood.  Ascites  is 
often  caused  by  pressure  u|)on  the  portal  veins 
caused  by  a  contracting  liver,  in  a  case  of  cir- 
rhosis of  that  organ.  The  treatment  of  dropsy 
is  chiefly  by  diuretics,  diaphoretics,  and  cathar- 
tics, which  remove  the  fluid  from  the  tissues  by 
unloading  the  blood  of  serum.  It  is,  however, 
a  matter  of  some  difficulty  to  find  the  proper 
remedy  in  every  individual  case.  In  all  cases 
of  dropsy,  the  internal  organs  should  be  submitted 
to  a  strict  medical  examination,  and  the  treat- 
ment regulated  accordingly.  The  fluid  which  is 
poured  into  the  cavity  of  the  pleura  in  pleurisy 
is  not  dropsical,  but  an  exudation  of  plastic  mate- 
rial from  the  blood  which  has  the  property  of 
l>ecoming  organized  and  forming  adhesions  be- 
tween the  lungs  and  the  sides  of  the  chest.  In 
hydrothorax  the  fluid  has  no  power  of  organiza- 
tion, although  it  contains  blood-serum.  The 
presence  of  cysts  in  an  ovary  is  called  ovarian 
dropsy.  Drojisy  of  the  pericardium  is  called 
Inidropericardium  :  of  the  cavity  of  a  joint,  hy- 
drops arficuli.  or  hydrarthrosis :  of  the  cavity  of 
the  scrotiun.  hydrocele:  of  the  skin  and  areolar 
tissue,  rrdi  nia.  If  the  eerebro-spinai  fluid  be  in- 
creased, the  condition  is  called  lii/drocephatiis. 
Vn\en  internal  medicines  fail  to  remove  an  ac- 
cumulation of  dropsical  fluid,  or  when  it  is  due 
to  pressure  which  cannot  be  relieved,  it  often  be- 
comes necessary  to  evacuate  the  fluid  by  tapping 
— that  i*.  bv  jnakine  an  incision  i;ito  the  cavitv 
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and  drawing  off  tho  lliiid  tluuiigh  a  tube.  Tliis 
operation,  under  antiseptic  precautions,  is  prac- 
tically tree  from  danger,  and  may  be  repeated 
from  time  to  time  by  tiie  surgeon  as  tlie  pressure 
or  weight  of  tlie  accumulation  becomes  important. 
Excessive  dropsy  of  a  limb  is  sometimes  relieved 
by  making  several  punctures  through  the  skin. 

DROPWORT.     See  Spib^a. 

DROS'ERA.     See  Sundew. 

DROSOM'ETER  (from  Gk.  8p6ffos,  drosos, 
dew  +  fjiirpov,  iiirtron,  measure).  An  apparatus 
for  measuring  the  quantity  of  dew  formed  in  a 
unit  of  time  per  unit  area  of  surface.  The  surface 
may  be  either  a  horizontal  metal  plate  or  a  leaf 
hanging  naturally,  or  a  bit  of  wool  or  cotton 
representing  a  large  surface  of  fine  fibres. 
The  unit  of  time  is  usually  one  hour,  and  the 
measurement  is  made  in  the  early  morning,  be- 
fore the  rising  sun  evaporates  the  dew.  When 
the  apparatus  is  made  self-registering,  the 
surface,  with  its  accunuilating  dew,  hangs 
at  one  end  of  a  delicate  balance,  or  fi'om 
a  delicate  spiral  metallic  spring,  and  by  its 
gradual  sinking  moves  the  index  that  makes 
the  record  on  a  moving  sheet  of  paper.  Al- 
though many  forms  have  been  suggested,  yet 
none  have  been  considered  to  give  results  that 
a.re  comparable  with  each  other  from  day  to  day, 
owing  largely  to  the  fact  that  the  slightest 
change  in  tlie  surface  that  receives  the  moisture 
alters  the  quantity  of  dew  that  is  caught.  Even 
the  same  bit  of  wool,  when  used  day  after  day, 
changes  it.s  nature  in  this  respect.  If  a  metallic 
surface  is  used,  its  behavior  must  be  compared 
frequently  with  a  standard,  partly  because  dif- 
ferent metals  have  different  properties,  but  prin- 
cipally because  the  same  surface,  when  it  be- 
comes greasy,  dirty,  or  scratched,  has  different 
properties.  Many  peculiarities  of  the  deposition 
of  dew  on  different  objects  are  explained  in  de- 
tail in  the  ]iopular  work  by  Charles  Tomlinson, 
entitled  The  Deir-drop  and  the  Mist  (London, 
18C0).  Moreover,  the  case  of  the  natural  deposi- 
tion of  dew  on  the  grass  and  other  plants  very 
near  the  surface  of  the  ground  is  not  at  all 
parallel  to  that  where  it  is  deposited  upon  metal 
plates  or  other  bodies  used  as  drosometers,  partly 
because  of  the  location,  partly  because  of  the 
difference  in  the  substances,  and  largely  because 
of  the  influence  of  slight  local  currents  of  air. 

DROSSINIS,  dros-se'nls,  George  ( 1859—) .  A 
modern  Greek  writer.  He  was  born  at  Athens, 
and  altliough  originally  a  lawyer,  later  devoted 
himself  entirely  to  l)elles-lettres.  His  works, 
which  are  characterized  by  simplicity  of  language 
and  genuine  feeling,  include  five  collections  of 
lyrical  poetry  and  the  following  prose  writings: 
Rural  Letters  (1882):  Three  Days  iti  Tino<i 
(1885);  and  Tales  and  Remh)isce)ices  (1886). 
He  also  conducted  the  piiblication  TJestin,  which 
he  acquired  during  his  residence  in  Germany 
(188G-88),  wliere  translations  have  been  made 
of  several  of  his  chief  productions. 

DROSTE-niJLSHOFF,  dros'te-hiils'hof.  An- 
nette EiiZARETii,  r.aroness  von  (1797-1848).  A 
German  lyric  ]ioet.  She  was  born  at  Hiilshoff. 
near  Minister,  passed  her  life  largely  in  seclusion, 
and  died  at  Meersburg,  on  Lake  Constance.  Her 
Gediehte  (1838;  new  ed.  1895)  are  excellent  in 
technique  and  gracefully  sweet  in  character,  par- 
ticularly in  their  pictures  of  nature.    Tn  lyric  and 


narrative  forms  tiiey  arc  wcll-uigh  equally  suc- 
cessful. Selections  from  them  lind  place  in  most 
general  collections  of  (ierman  verse.  The  post- 
humously printed  Des  yeistliche  Juhr  (1852; 
new  ed.  1883)  consists  largely  of  religicnis  verses. 
I'nder  the  editorship  of  Schiiking  her  collected 
works,  including  the  Letzte  Gaben  (1860),  ap- 
peared in  three  volumes  in  1878-79.  Consult 
Schiicking,  Annette  rnn  Droste-Hiilshoff  (Han- 
over.  1871 ). 

DROUAIS,  droU'a'.  A  French  family  of  ar- 
tists. Hubert  (1699-1767)  was  best  known  as  a 
portrait  painter.  There  are  two  portraits  bj' 
him  in  the  Louvre — one  of  the  painter  Chris- 
tophe,  and  the  other  of  the  sculptor  Roljcrt  le 
Lorrain.  lie  assisted  Xattier  and  Van  I>oo  in 
the  execution  of  costumes  and  accessories.  His 
son  Fr.\n(ois  Hubert  (1727-75)  was  a  painter 
of  children's  portraits.  It  was  the  fashion  to 
be  painted  by  Francois  at  the  time  of  Louis  XV., 
and  lie  lias  left  many  examples  of  his  art.  These 
include  ^Madame  du  Pompadour  in  a  variety  of 
costumes,  and  also  IMadame  du  Barry  painted 
as  a  muse,  a  boy,  or  a  sultana.  The  most  char- 
acteristic of  his  pictures  is  "A  Child  Playing  with 
a  Cat"  (1765).  Jeax  GERiiAix  (1763^-88)  was 
the  son  of  Francois,  and  the  most  celebrated  of 
the  family.  He  was  born  in  Paris,  and  studied 
under  David.  In  17S-t  he  won  the  Academy 
prize  for  painting,  and  the  following  year  went 
to  Rome.  Three  years  afterwards  he  died  in 
Italy.  He  broke  away  from  eighteenth-century 
traditions,  and  shows  distinct  force  and  origi- 
nality in  his  two  pictures  in  the  Louvre — "Le 
Christ  et  la  Cananeenne"'  and  "Marius  a  Min- 
turnes."  Both  of  these  were  painted  during  his 
stay  in  Rome. 

DROUET,  droo'a'.  Henri  (1829—).  A  French 
naturalist  and  administrator,  born  at  Troyes.  In 
the  jmrsiiit  of  his  researches  in  natural  science. 
he  lrav<'lcil  tlirmigliout  France  examining  State 
and  private  collections,  and  in  1857  undertook 
a  scientilic  journey  through  Portugal.  From 
18.58  to  1870  he  was  a  member  of  the  depart- 
mental administration.  His  publications  number 
the  folloAviiig:  Enumeration  dcs  mollusqaes  ter- 
restres  et  ffuviatiles  mvants  de  la  France  conti- 
ncntale  (1855);  Essai  sur  les  >nollus(]ues  ter- 
restres  et  ffuviatiles  de  la  Gut/anc  fran^aise 
(1859)  ;  ,S'»r  lerre  et  sur  mer  (1870)  :  and  Alger 
rf    Jr   Kahrl    (1887). 

DROUET,  .Jean  Batiste,  Count  d'Erlon 
(1765-1844).  A  marshal  of  France.  He  was  born 
July  29.  1765.  at  Rheims,  and  entered  the  army 
as  a  private  in  1782,  took  pai't  in  the  campaigns 
of  1793-96,  and  became  aide-de-camp  to  (ieneral 
Lefevre.  He  distinguished  himself  during  the 
sieges  of  Valenciennes.  Le  Quesnoy,  and  Conde. 
and  in  1797.  under  Hoche.  forced  the  surrender 
of  the  fortress  of  Ehrenbreitstein.  His  important 
services  caused  his  rapid  jiromotion,  and  he  be- 
came brigadier-general  in  1799.  Made  a  general 
of  division  in  1800,  he  took  an  active  part  in  the 
campaign  of  1805-07,  distinguishing  himself  at 
Jena,  and  being  wounded  at  Friedlaiid.  His  con- 
duct won  him  the  Grand  Cross  of  the  Legion  of 
Honor  and  the  title  of  Comte  d'Erlon.  He  took  .i 
prominent  part  in  the  Peninsular  War,  and  fought 
bravely  against  Wellingtt)n  in  1814.  After  the 
fall  of  Napoleon  he  was  given  command  of  the 
Sixteenth    Division,   but   was   shortlv  afterwards 
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arrested  on  the  charge  of  eonspiriug  against  Louis 
XVllI.  He  managed  to  escape  upon  the  approach 
of  Napoleon,  and  putting  liimself  at  the  head  of 
the  troops,  he  seized  the  citadel  and  lield  it  for 
the  Emperor,  who  made  him  a  peer  of  France. 
In  the  Waterloo  campaign  Drouet  commanded 
the  First  Army  Corps;  but,  misunderstanding 
the  Emperor's  orders,  wasted  valuable  time  in  a 
fruitless  march  between  Ligny  and  Quatre-Bras. 
After  the  capitulation  of  Paris  he  fled  to  Ba- 
varia, where  lie  resided  imtil  1825,  when  he  re- 
turned to  France.  He  received,  in  1830,  the 
command  of  the  Twelfth  Militarj'  District,  with 
headquarters  at  Xantes,  where  he  put  down  the 
Legitimist  rising  in  La  Vendee  and  arrested  the 
Duchess  de  Berry.  During  1834-35  he  held  the 
important  office  of  Governor-General  of  Algeria, 
and  in  1843  was  elevated  to  the  rank  of  marshal. 
He  died  January  25,  1844.  Consult:  Notice  sur 
la  vie  militairc  dn  mcrrcchal  Drouet,  ccrite  par 
ltii-r)ieme  (Paris,  1844)  :  Sloane,  Life  of  Xapoleon 
(New  York,  1896). 

DROUET,  Louis  Francois  Philippe  (1792- 
1873).  A  celebrated  French  flute-player.  He 
was  born  in  Amsterdam,  studied  at  the  Paris 
Conservatory,  in  1807-10  was  teacher  to  Iving 
Louis  of  Holland,  and  in  1811  was  appointed  solo 
flutist  to  Xapoleon  I.  In  ISIG  he  appeared  in 
London,  and  subsequently  made  extended  profes- 
sional tours  throughout  Europe.  From  1836  to 
1854  he  was  kajiellmeister  at  the  Court  of  Saxe- 
Coburg,  later  visited  America,  and  latterly  re- 
sided at  Frankfort,  Gotha,  and  Bern.  As  a  per- 
former he  was  remarkable  for  his  skillful  tech- 
nique, particularly  in  double  -  tonguing.  He 
wrote  about  one  hundred  and  fifty  works  for  the 
flute,  highly  valued  by  flute-players,  but  with 
slight  content  as  nnisic.  It  is  thought,  also,  that 
he  aided  Queen  Hortense  in  the  arrangement  of 
the  national  air,  '"Partant  poiir  la  Syrie"  ("De- 
jjarting  for   Syria"). 

DROUOT,  droo'6',  Antoine,  Count  (1774- 
1847).  A  French  general,  born  at  Nancy.  He 
fought  at  Fleurus  (1704)  and  Hohenlinden 
(1800).  and  greatly  distinguished  himself  by  his 
skill  and  valor  at  Wagram.  On  the  retreat 
from  ^Foscow  he  displayed  exti'aordinary  enersni' 
and  fertility  of  resource.  One  of  his  most  bril- 
liant exploits  was  performed  at  Hanau,  where 
his  desperate  assault  on  the  Bavarian  army  en- 
abled the  French  to  make  good  their  retreat  to 
the  Rhine.  He  accompaiiied  Xapoleon  to  Elba  as 
Governor  of  the  island,  and  subseqviently  fought 
at  ^Yaterloo.  He  enjoyed  wide  renown  as  an 
artillerist,  and  his  sound  judgment  secured  for 
him  the  title  of  'Sage  of  the  Grand  Army.' 

DROTJYN  DE  LHUYS,  droo'ax'  de  Iwes'. 
EnouAED  (1805-81).  A  French  diplomatist  and 
politician.  He  was  born  in  Paris,  Xovember  19. 
1805,  and  received  a  thorough  classical  and  legal 
education  at  the  College  T^uis-le-Grand  and  the 
Ecole  de  Droit.  In  1831  be  was  attached  to 
the  embassy  at  Madrid.  In  1840  he  was  placed 
at  the  head  of  the  Bureau  de  Commerce,  under 
the  ^Minister  of  Foreign  Affairs,  and  in  1842  was 
elected  Deputy  from  Melun :  but  having  voted 
against  the  Government,  he  was  deprived  of  his 
office  by  ]\1.  Guizot  in  1845.  He  thereupon  be- 
came a  bitter  opponent  of  the  statesman  and 
signed  the  act  of  accusation  of  the  Guizot  Minis- 
try' dra^^■n  up  by  Odilon  Barrot,  February  22, 
1848.      After    the    overthrow    of   Lo\ii<    Philippe 


he  was  elected  representative  to  the  Constituent 
Assembly  from  the  Department  of  Seine-et- 
Marne,  and  became  president  of  the  Com- 
mittee on  Foreign  Ati'airs.  In  the  first  Cabinet 
formed  by  Louis  Xapoleon,  after  his  election  to 
the  Presidency,  in  December,  1848,  Drouyn  de 
Lliuys  became  Minister  of  Foreign  Aflairs.  In 
1S49  he  went  to  London  for  a  short  time  as  am- 
bassador, and  early  in  1851  again  became  Minis- 
ter of  Foreign  AfTairs.  After  the  coup  d'etat  of 
December  2,  1851,  he  became  one  of  the  vice- 
presidents  of  the  Senate,  and  in  July,  1852,  he 
A\as  for  the  third  time  inade  Minister  of  Foreign 
Affairs.  Disappointed  at  the  issue  of  the  Vienna 
conferences  in  1855,  he  resigned  his  office.  In 
1862  he  was  recalled,  but  resigned  in  1866.  On 
the  fall  of  the  Empire  he  fled  to  Jersey,  but  after 
a  year  returned  to  France  and  lived  in  retirs- 
ment  until  his  death,  March  1,  1881.  He 
was  the  author  of  a  work  entitled  Les  neutres 
pendant  la  guerre  d'Orient  (Paris,  1868).  Con- 
sult: Comte  d'Harcourt,  Diplotnatie  et  diplo- 
mat es:  les  quatre  nu»istrres  de  M.  Drouyn  de 
Lhiiys  (Paris,  1882)  ;  also  his  Memoires,  inserted 
in  tile  collections  of  the  French  Academy  of 
iloral  and  Political  Sciences. 

DROWN,  TtioiiAS  Messinger  (1842—).  An 
American  chemist  and  educator.  After  a  pro- 
longed course  of  study  at  the  best  scientific 
schools  in  the  United  States  and  at  two  Eviropean 
universities,  he  was  appointed  instructor  in 
metallurgy  at  Harvard,  and  later  professor  of 
analytical  chemistry  at  Lafayette  College.  From 
1885  to  1895  he  held  the  same  chair  at  the  Massa- 
chusetts Institute  of  Technology.  In  1895  he 
was  called  to  the  presidency  of  Lehigh  University. 

DROWNING.  See  Asphyxia;  Resuscita- 
Tiox. 

DROWNING  (from  drown,  from  AS.  drunc- 
nian,  Icel.  driikna,  OHG.  trunkanen,  driinkanen, 
to  drown,  from  AS.  druncen,  p.p .  of  drincan, 
Icel.  drckka,  OHG.  trinchan,  Ger.  trinken,  to 
drink).  A  form  of  capital  punishment  once  com- 
mon throughout  Europe,  but  now  obsolete  among 
the  nations  of  Christendom,  though  it  is  still 
practiced  in  Mohammedan  countries  and  in  the 
far  East.  Tacitus,  writing  about  the  end  of  the 
first  century,  tells  us  that  the  Germans  hanged 
their  greater  criminals,  but  that  meaner  off'enders 
were  plunged  under  the  hurdles  into  bogs  and 
fens.  By  the  law  of  the  ancient  Burgundians.  a 
faithless  wife  was  to  be  smothered  in  mud.  The 
Anglo-Saxon  codes  ordered  women  convicted  of 
theft  to  be  drowned.  The  punishment  was  in  such 
common  use  throughout  the  ^Middle  Ages  that 
grants  of  capital  jurisdiction  ran  "en in  fofisa  et 
furea,"  i.e.  "with  pit  and  gallows."  The  pit, 
ditch,  or  well  was  for  drowning  women :  but  the 
punishment  was  occasionally  inflicted  on  men. 
perhaps  because  less  cruel  and  revolting  than 
other  forms  of  capital  punishment,  as  a  matter 
of  favor.  Thus,  in  Scotland,  in  1556,  a  man 
convicted  of  theft  and  sacrilege  was  sentenced  to 
he  drowned  '"by  the  Queen's  special  grace."  So 
late  as  1611  a  man  was  drowned  at  Edinburgh 
for  stealing  a  lamb.  By  that  time  the  punish- 
ment of  drowning  had  become  obsolete  in  Eng- 
land. It  svirvived  in  Scotland  imtil  1685.  The 
last  execution  by  drowning  in  Switzerland  took 
place  in  1652,  in  Austria  in  1776,  in  Iceland  in 
1777.  It  was  abolished  in  Russia  early  in  the 
eighteenth  centui-v.     See  Capital  Pixishment: 
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Punishment,  and  the  authorities  there  re- 
ferred to. 

DROYLS'DEN.  A  town  of  Lancashire,  Eng- 
land, four  miles  east  of  Manchester  (Map:  Eng- 
land, D  3).  It  has  important  manufactures  of 
cottons,  chemicals,  and  extensive  dye-works  and 
print-tieids.  Population,  in  1891,  9500;  in  1901, 
11,100. 

DROYSEN,  droi'zen,  Johann  Gustav  (1808- 
84).  A  German  historian,  born  at  Treptow.  He 
studied  in  Berlin  and  became  privatdocent  there 
in  1833,  and  professor  extraordinary  in  1835.  In 
1840  he  accepted  a  call  to  the  University  of 
Kiel,  and  thenceforth  took  a  prominent  part  in 
the  Schleswig-Holstein  dispute  with  Denmark  as 
an  upholder  of  the  German  claims.  Sent  as  a 
representative  from  Kiel  to  the  Diet  of  Frank- 
fort, he  was  subsequently  a  member  of  the  Frank- 
fort Parliament.  In  1851  he  was  appointed  pro- 
fessor of  history  at  Jena,  where  he  founded  the 
historical  seminar,  and  in  1859  was  called  again 
to  Berlin,  where  he  achieved  a  reputation  as  one 
of  the  greatest  German  historians  of  the  century. 
He  died  in  Berlin.  Of  his  numerous  works,  the 
following  are  the  most  important:  Geschichfe 
Alexanders  des  Grossen  (Berlin,  1833);  Ge- 
schichte  des  Hellenismus  (Hamburg,  1836-42)  ; 
Geschichte  der  preussiscJien  Politik  (14  vols., 
Leipzig,  1855-85)  ;  Griindziir/e  der  Hist  or  ik  (Leip- 
zig, 1876) .  For  his  life,  consult :  Duncker,  Johann 
Gustav  Droysen  (Berlin,  1885),  and  a  biograph- 
ical sketch  by  Kruger  in  his  Outlines  of  the  Prin- 
eiples  of  History,  trans,  by  E.  B.  Andrews  (Bos- 
ton, 1893). 

DROZ,  dro,  Francois  Xavier  Joseph  (1773- 
1850).  A  French  moralist  and  historian.  He 
served  for  some  years  in  the  army,  but  after- 
wards was  appointed  to  the  chair  of  oratory  at 
the  Ecole  Centrale  de  Besancon.  He  soon  at- 
tracted attention  as  a  writer  on  philosophical 
subjects,  and  especially  as  the  author  of  an 
Essai  sur  I'art  d'etre  hcureux  (1801).  His  Phi- 
losophie  morale  (1823)  gave  him  a  place  in  the 
Academy.  His  greatest  work  is  L'Jiisioire  du 
regne  de  Louis  XVI.  pendant  les  annres  ou  Von 
pouvait  prevoir  et  diriger  la  revolution  frangaise 
(1839-42). 

DROZ,  GuSTAVE  (1832-95).  A  minor  French 
novelist  and  humorist,  who  catches  the  tone 
of  the  society  of  the  Second  Empire,  toying 
with  amiable  vices,  as  the  eighteenth  century  did 
Avith  the  pastoral  virtues.  His  best  novel  is 
Autour  d'une  source  (1869).  His  most  success- 
ful and  characteristic  book.  Monsieur,  Madame  et 
liehe  (1866),  was  the  first  to  attract  notice. 

DROZ,  NuMA  (1844-99).  A  Swiss  statesman, 
born  at  La  Chaux-de-Fonds.  In  1864  he  became 
editor  of  the  radical  journal  National  Suisse, 
and  in  1871  he  conducted  the  religious  and  edu- 
cational interests  of  the  Canton  of  Neuchatel. 
After  becoming  a  member  of  the  Federal  Council 
he  was  made  Minister  of  the  Department  of  the 
Interior  in  1875,  and  of  Commerce  and  Agri- 
culture in  1879.  lie  was  elected  President  of 
the  Swiss  Confederation  in  1881,  and  again  in 
1887.  Upon  the  establishment  of  the  Bureau  of 
International  Pailroad  Transportation,  he  was 
appointed  its  director  (1893).  His  publications 
include:  L'instruction  civique  (2d  cd.  1886)  ; 
Essais  eeonomiques  (1895)  ;  and  Etudes  et  por- 
traits politiques   (1895). 


DROZ,  Pierre  Jacquet  (1721-90).  A  Swiss 
mechanic.  He  was  born  at  La  Chaux-de-Fonds, 
and  became  famous  as  the  impi'over  of  the 
mechanism  of  the  watch  and  the  inventor  of  a 
music-box  which  reproduced  the  tones  of  various 
instruments;  of  an  'automatic  writer,'  operated 
by  an  internal  mechanism,  and  of  various  other 
unique  devices.  One  of  his  most  important  in- 
ventions was  a  self-adjusting  pendulum. 

DRITDE,  droo'de,  Karl  Georg  Oskar  (1852 
— ).  A  German  botanist,  born  in  Brunswick.  In 
1879  he  became  professor  of  botany  at  the  Poly- 
technical  School,  Dresden,  and  director  of  the 
botanical  garden.  In  addition  to  the  mono- 
graphs published  in  collaboration  with  A.  Engler 
under  the  title  Die  Vegetation  der  Erde  (Leipzig, 
1896  et  seq. ),  his  publications  include:  Die 
Florenreiche  der  Erde  (1884);  Handhuch  der 
Pflanzengeographie  (1890);  Deiitschlands  Pflan- 
zengeographie,  vol.  i.  (1895)  ;  and  valuable  con- 
tributions to  the  publications  of  Martins  and 
Berghaus. 

DRUG  (Fr.  drogue,  from  Dutch  droog,  dry; 
being  formerly  supposed  to  dry  and  cleanse  the 
body).  Any  substance,  whether  of  animal,  min- 
eral, or  vegetable  origin,  especially  in  its  crude 
or  commercial  form,  that  is  used  as  a  medicine 
or  in  the  preparation  and  composition  of  medi- 
cines. 

DRUG'GER,  Abel.  A  gullible  tobacconist  in 
Jonson's  Alchemist,  who  consults  Subtle,  the 
alchemist,  in  the  building  and  arrangement  of 
his  shop  in  order  to  insure  good  luck.  The  part 
was  a  favorite  role  of  Garrick. 

DRUGGET  (Fr.  drouget,  of  unknown  etymol- 
ogy).  A  common  felt  or  other  coarse  woolen  fab- 
ric, often  printed  on  one  side,  and  chiefly  used  for 
covering  carpets,  or  as  a  substitute  for  a  carpet. 

DRUID  (Lat.  druida,  Gk.  fJpy/'5vf,  dryides, 
from  Olr.  drui,  nom.  pi.  druad,  Gael,  draoi,  con- 
nected with  Olr.  dair,  daur,  oak,  Gk.  Spvs,  drys, 
tree,  OChurcli  Slav,  drilva,  Skt.  daru,  wood).  One 
of  the  fraternity  of  priests,  religious  teachers, 
and  judges  who  ruled  over  the  Celtic  inhabitants 
of  ancient  Gaul  and  perhaps  of  Britain.  The  insti- 
tution of  Di'uidism  was  probably  common  to  all 
Celtic  nations ;  but  we  have  detailed  accounts  of 
the  form  only  under  which  it  existed  in  Gaul. 
Caesar  gives  the  following  description  of  the  char- 
acter and  functions  of  the  Druids :  "They  attend  to 
divine  worship,  perform  public  and  private  sacri- 
fices, and  expound  matters  of  religion.  A  great 
number  of  youths  are  gathered  round  them  for 
the  sake  of  education,  and  they  enjoy  the  highest 
honor  in  that  nation.  Nearly  all  public  and 
private  quarrels  come  under  tlieir  jurisdiction ; 
and  when  any  crime  has  been  connnitted,  as  when 
a  murder  has  been  perpetrated,  or  when  a  contro- 
versy arises  about  a  legae.y,  or  about  landmarks, 
they  are  the  judges  too.  They  fix  rewards  and 
punishments ;  and  should  any  one,  whether  a 
private  individual  or  a  public  officer,  disobey 
their  decrees,  then  they  exclude  him  from  the 
sacrifices.  This  is  with  them  the  severest  pun- 
ishment. The  persons  who  are  thus  laid  under 
interdict  are  regarded  as  impious  and  wicked 
people ;  everybody  recoils  from  them  and  shuns 
their  society  and  conversation,  lest  he  should  be 
injured  by  associating  with  them.  They  cannot 
obtain  legal  redress  Avhen  they  ask  for  it,  nor 
are  they  admitted  to  anv  honorable  office.     .     .     . 
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At  a  certain  time  of  the  year  the  Druids  assemble 
in  the  territory  of  the  Carnutes,  which  is  be- 
lieved to  be  the  centre  of  all  Gaul,  in  a  sacred 
place.  To  that  spot  are  gathered  from  every- 
where all  persons  that  have  quarrels,  and  they 
abide  by  their  judgments  and  decrees.  It  is 
believed  that  this  institution  was  invented  in 
Britannia,  and  thence  transplanted  into  Gaul. 
Even  nowadays  those  who  wish  to  become  more 
intimately  acquainted  with  the  institution  gener- 
ally go  to  Britannia  for  instruction's  sake. 

'•The  Druids  take  no  part  in  warfare;  nor  do 
they  pay  any  taxes  like  the  rest  of  the  people : 
they  are  exempt  from  military  service  and  from 
all  public  burdens.  Attracted  by  such  rewards, 
many  come  to  be  instructed  of  their  o^vn  choice, 
while  others  are  sent  by  their  parents.  They  are 
reported  to  learn  in  the  school  a  great  number  of 
verses,  so  that  some  remain  there  twenty  years. 
They  think  it  an  imhallowed  thing  to  commit  their 
lore  to  writing,  though  in  the  other  public  and 
private  affairs  of  life  they  frequently  make  use 
of  the  Greek  alphabet.  .  .  .  Beyond  all  things 
they  are  desirous  to  inspire  a  belief  that  men's 
souls  do  not  perish,  but  transmigrate  after  death 
from  one  individual  to  another :  and  they  hold 
that  people  are  thereby  most  strongly  urged  to 
bravery,  as  the  fear  of  death  is  thus  destroyed." 

This  powerful  priesthood  did  all  they  could  to 
uphold  the  national  cause  against  the  Eoman 
conquerors,  and  urged  the  people  to  rebellion. 
The  Emperor  Claudius  found  it  necessary  to  inter- 
diet  formally  the  practice  of  druidical  rites, 
which  seem,  however,  to  have  continued  dow^l 
to  the  extinction  of  paganism.  Besides  being 
priests  and  teachers  of  religion,  the  Druids  ap- 
pear to  have  been  adepts  in  the  magic  arts,  and 
were  versed  in  the  mysterious  powers  of  animals 
and  plants.  The  oak-tree  was  especially  sacred 
among  the  Druids,  and  they  frequently  performed 
their  rites  in  oak  groves.  They  also  had  a  spe- 
cial reverence  for  mistletoe  when  growing  on  an 
oak.  According  to  the  elder  Pliny,  a  Druid, 
clothed  in  white,  mounted  the  tree,  and  with  a 
knife  of  gold  cut  the  mistletoe,  which  was  re- 
ceived by  another  standing  on  the  ground,  on  a 
spotless  cloth.  The  same  author  gives  a  curious 
account  of  the  'serpent's  ecrg'  worn  as  a  distin- 
guishing badge  by  the  Druids.  It  was  formed, 
he  says,  by  the  poisonous  spittle  of  a  great  many 
serpents  twined  together.  Gathered  at  moon- 
light, and  afterwards  worn  in  the  bosom,  it  was 
a  mighty  talisman.  All  these  particulars  refer 
properly  to  the  Druids  of  Gaul,  but  Caesar's 
testimony  leaves  no  doubt  that  the  Druidism  of 
Britain  was  essentially  the  same. 

In  all  the  coTintries  anciently  inhabited  by 
Celts,  there  are  found  rude  structures  of  stone, 
one  of  the  most  common  forms  of  which  is  the 
so-called  dolmen  (q.v.).  Tlie  older  archa'ologists 
assumed  that  these  were  druidical  altars :  but 
there  is  no  proof  that  such  was  their  purpose  or 
origin.  Similar  structures  are  found  in  Scandi- 
navia and  many  parts  of  Germany,  and  to  assume 
in  all  these  countries  the  presence  of  Celts  seems 
too  hazardous.  The  same  doubts  prevail  as  to  the 
larger  monmnents  of  this  kind — the  supposed 
druidical  temples  of  Amesbury,  of  Carnac  in 
Brittany,  and  of  Stonehensre  (q.v.).  Consult: 
Caesar,  'Dc  Bello  Gallico,  vi.  L3.  14:  Ramsay. 
Foundations  of  Enqland.  vol.  i.  (London.  1894)  : 
d'Arbois  Jubainville,  Introduction  a  Vctude  de 
la  littcrature  celtique    (Paris,   1883)  ;    Bonwick. 


Irish  Druids  and  Old  Irish  Religions  (London, 
1804)  ;  Rhys.  Lectures  on  the  Origin  and  Growth 
of  Beligion  as  Illustrated  by  Celtic  Heathendom 
(London,  1888).     See  Celtic  Peoples. 

DRUIDS,  Order  of.  A  secret  organization 
for  purposes  of  mutual  aid  and  protection,  estab- 
lished in  London  in  1781,  introduced  in  the  city 
of  Xew  York  in  1833,  and  in  Germany  in  1872. 
In  England  a  number  of  independent  lodges 
sprang  from  the  parent  organization;  in  the 
United  States  the  Order  assumed  a  more  na- 
tional character,  the  first  grand  grove  (the  name 
lodge  was  discontinued)  having  been  established 
in  1849.  The  society  included,  in  1902.  16  grand 
groves  and  40G  sub-groves,  with  a  total  member- 
ship of  17.354:  in  the  same  year  it  had  paid  out 
in  benefits  some  85.000.000.  Many  of  the  mem- 
bers of  the  organization  are  German  or  of  Ger- 
man descent. 

DRUM  (Dutch  trom,  Ger.  Trommel,  dial. 
dromm,  from  OIIG.  trumba,  trumpa,  trumpet.  It. 
tromba,  Fr.  trompe,  Eng.  trump;  connected  ulti- 
mately with  Lat.  triumj)hus,  triumph,  Gk. 
Oplafi^os,  thriambos,  Bacchic  procession.  A  musical 
instrument  of  percussion,  consisting  of  a  cylinder 
of  wood  or  brass  over  one  or  both  ends  of  which  a 
membrane  is  stretched  tightly  by  means  of  wooden 
hoops.  There  are  four  kinds  of  drums — the  side 
drum,  only  differing  from  the  snare-drum  (q.v.) 
in  the  absence  of  gut  strings  across  its  under 
side;  the  bass-drum  (q.v.),  and  the  kettle-drum 
(q.v.).  With  the  exception  of  the  last,  drums 
cannot  be  perfectly  tuned,  and  hence  are  of  use 
only  to  mark  or  vary  the  rhythm.  Drums  of  vari- 
ous forms  were  early  used  in  Egypt  and  India. 
An  Egyptian  instrument  corresponding  to  the 
modern  African  tom-tom  can  be  traced  back  to 
about  B.C.  1600.  The  tympanum  of  the  Greeks 
and  Romans  resembled  a  small  modern  kettle- 
drum, though  it  could  not  be  tuned  to  any  exact 
pitch.  From  India  the  use  of  drums  spread  west- 
ward, being  introduced  into  Europe  either  by  the 
Moors   or  through  the  Crusades.      See  Musical 

IXSTRUMEXTS. 

DRUM,  or  Drumfish  (so  called  from  the 
drumming  noise).  Any  of  several  fishes  of  the 
family  Sciienida>.  most  of  the  species  of  which 
make  a  noise  under  water  variously  called  croak- 
ing, drumming,  snoring,  grunting,  etc.,  but  which 
most  resembles  the  roll  of  a  muffled  or  distant 
drum.  Tliis  noise  is  commonly  thought  to  be  pro- 
duced by  the  transfer  of  air  to  different  compart- 
ments of  the  air-bladder.  The  fishermen  fre- 
quently attribixte  it  to  the  rubbing  together  of 
the  broad  phar^Tigeal  teeth,  which  are  arranged 
like  a  cobblestone  pavement,  and  are  often  pre- 
served as  a  seashore  curiosity.  Tliese  remarks 
more  particularly  apply  to  the  salt-water  drum 
of  the  Atlantic  coast  of  the  Ignited  States  {Pogo- 
nias  chromis) ,  which  has  been  known  to  exceed 
100  pounds  in  weight,  but  ordinarily  is  not  half 
that  weight.  It  is  a  heavily  built  fish,  with  poor 
flesh,  large  scales  arranged  in  diagonal  rows,  and 
a  large  number  of  short  barbels  hanging  from 
the  lower  jaw.  It  frequents  bays  and  shallow 
coastal  waters,  in  search  of  the  mollusks  upon 
which  it  mainly  feeds,  and  may  often  be  heard  at 
night  'drumming'  steadily  for  a  long  time  be- 
neath an  anchored  boat.  It  is  a  great  pest  to  the 
oyster-planters  about  Xew  York,  destroying  an- 
nually a  vast  amount  of  cultivated  oysters,  the 
fish  crushing  into  fragments  hundreds  more  than 
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it  eats.  (Consult,  uii  this  point,  Ingersoll,  "The 
Oyster  Industry,"  in  L  nited  States  Tenth  Census 
Report,  \Yashington,  1881.)  This  species  ranges 
on  th€  east  coast  south  to  Uruguay.  The  south- 
ern variety  {Poyonia  curhina)  is  known  by  the 
Brazilians  as  ■curl)ina,'  meaning  'croaker.'  The 
fresh-\valer  or  river  drum  (Aplidonotus  grun- 
niens),  also  known  as  thunderpumper.  sheeps- 
head,  and  croaker,  is  a  kindred  fish  common  in 
I  he  lakes  and  streams  of  the  Mississippi  Valley, 
in  the  North  it  is  not  nmch  valued,  but  in  the 
South  it  holds  a  high  rank  as  a  food-fish.  Other 
species  of  drum  are  the  red  drum  (Sciwnops  ocel- 
lutiis)  of  the  South  Atlantic  and  Gulf  States,  and 
the  black  drums  of  the  genus  Sciaena,  mostly  of 
the  Old  World.  IMost  of  the  species  afford  good 
sport  with  the  line. 

DRUMCLOG,  drum-klog'  (Gael.,  ridge  of 
stone).  A  tract  of  moorland  in  Lanarkshire, 
Scotland,  famous  as  the  place  where  200  Camero- 
nians  defeated  Claverhouse  on  June  11,  1679 
(Map:  Scotland,  D  4).  An  obelisk  commemo- 
rates the  victory.  The  battle  is  graphically 
described  in  Scott's  Old  Mortality. 

DRUM'LIN  (from  Ir.,  Gael,  druim,  drum, 
ridge).  A  smoothly  arched  oval  hill  rarely  more 
than  150  feet  high  or  more  than  half  a  mile  long, 
usually  occurring  on  the  flat  lowlands,  and  look- 
ing somewhat  like  a  sand-dune,  but  made  of 
coarser  materials  and  covered  with  thin  soil  and 
vegetation.  Drumlins  are  composed  of  till,  as  it 
is  called  in  Scotland,  or  the  hard-pan  or  boulder 
clay  of  northern  Xew  England,  that  has  been 
heaped  up  by  the  pressure  of  overlying  glaciers. 
Drumlins  occur  in  all  glaciated  districts,  and 
their  existence  in  New  England,  New  York,  and 
the  lake  region  of  North  America  indicates  that 
all  of  that  country  has  been  once  covered  with 
glaciers,  or  rather  with  a  single  continuous  glacial 
covering.  Drumlins  are  found  over  all  that  por- 
tion of  North  America.  Europe,  and  Asia  that  lies 
north  of  tlie  terminal  moraine  of  the  Continental 
glacier.     See  Gl.\cier;  Glacial  Period. 

DRUM  MAJOR.  The  non-commissioned  of- 
ficer in  charge  of  a  drum  corps.  In  the  United 
States  Army  he  is  appointed  by  the  regimental 
commanders,  upon  the  recommendation  of  regi- 
mental adjutants.  He  ranks  with  first  sergeants, 
receiving  pay  at  the  rate  of  from  $25  to  $30 
per  month  according  to  length  of  service. 

DRUMMER.  In  the  United  States  Army  en- 
listed men  are  appointed  and  trained  to  act  as 
druinmers.  They  rank  as  privates,  and  w'ith  the 
fifers  collectively  constitute  the  regimental  field 
music  or  drum  corps.  Thei'e  is  one  fifer  and 
one  drummer  to  each  company.  In  the  British 
Army  they  act  as  buglers  in  the  daily  routine 
of  barrack  and  camp  life,  announcing  by  bugle 
or  drum  the  various  duties  of  the  day. 

DRUM'MOND,  George.    See  Perth,  Earl  of. 

DRUMMOND,  Sir  Gordox  (1772-1854).  A 
British  soldier,  born  in  Quebec.  He  entered  the 
army  as  an  ensign  in  the  Royal  Scots  in  1789, 
was  rapidly  promoted,  and  in  1794  attained  the 
rank  of  lieutenant-colonel  of  the  King's  Liver- 
pool Pegiment.  which  he  commanded  in  several 
campaigns  on  the  Continent,  particularly  distin- 
guishing himself  at  the  battle  of  Nimegiion.  He 
served  in  tlie  E<jrvptian  campaigns  of  1800  01, 
commanded  a  division  in  Jamaica  from  1805  to 
1807,  and  in   1810.  witli  the  rank  of  lieutenant- 


general,  became  second  in  command  to  Sir  George 
Prevost,  commander  of  the  forces  in  Canada.  He 
took  part  in  the  American  war  of  1812,  com- 
manding the  British  at  the  indecisive  battle  of 
Lundj''s  Lane,  or  Bridgewater,  on  July  25,  1814; 
and  remained  in  Canada  as  connnander-in-chief 
of  the  British  forces  after  the  close  of  the  war, 
until  1816.  He  was  promoted  tp  the  rank  of 
general  in  1825. 

DRUMMOND,  Henry  (1851-97).  An  English 
author  and  evangelist,  born  in  Stirling,  Scotland. 
Erom  the  high  school  of  Stirling  and  a  boarding 
school  in  Criefl',  he  passed  to  the  University  of 
Edinburgh  (1866).  Four  years  later  he  began 
his  prej^aration  for  the  ministry  at  New  College, 
Edinburgh.  Stirred  by  the  preaching  of  JNloody, 
he  engaged  in  active  mission  work  (1873-75)  ;  in 
1877  he  was  appointed  lecturer  on  natural 
science  in  the  l''ree  Church  College,  Glasgow; 
and  ill  1884  became  professor  of  theologj'.  He 
now  began  missionary  work  among  college  stu- 
dents with  very  great  success.  The  religious 
movement  he  initiated  spread  throughout  the 
English-sjieaking  world;  and  he  was  called  to 
-America  and  Australia.  In  the  interest  of 
science,  he  also  made  expeditions  to  the  Rocky 
-Mountains  and  to  South  Africa.  The  aim  of 
Drummond  was  to  reconcile  science  and  religion. 
To  this  end  he  wrote  Natural  Law  in  the  Spir- 
itual World  (1SS3),  and  The  Ascent  of  Man 
(1894).  He  also  published  Tropical  Africa 
(1888);  Trarel  Sketches  (1890),  and  other 
books  and  addresses,  among  which  is  The  Great- 
est Tiling  in  the  World  (1890).  Drummond's 
books  were  widely  read  and  made  a  deep  im- 
pression. For  his  Life,  consult  George  Adam 
Smith  (London,  1902)  ;  Lennox  (New  York, 
1901);   Simpson    (New  Y'ork,  1901). 

DRUMMOND,  Thomas  (1797-1840).  A  Scot- 
tish engineer.  In  1820  he  was  engaged  by  Colo- 
nel Colby  to  assist  in  the  trigonometrical  survey 
of  the  United  Kingdom.  The  incandescence  of 
lime  having  been  brought  under  his  notice  at  a 
lecture  on  chemistry,  the  idea  occurred  to  him 
that  it  might  be  advantageously  used  on  the  sur- 
vey to  render  distant  objects  visible.  He  accord- 
ingly made  experiments,  which  resulted  in  the 
introduction  of  the  lime-light  (Drummond  light, 
q.v. ).  A  heliostat  (q.v. )  of  his  invention  has 
also  been  extensively  used.  He  was  head  of  the 
commission  ajipointed  to  readjust  the  borough 
boundaries  under  the  provisions  of  the  Reform 
Bill  of  1832,  and  in  1835  became  Under  Secre- 
tary for  Ireland. 

DRUMMOND,  William  (1585-1649).  A 
Scottish  poet,  descended  from  a  very  ancient 
and  noble  family,  and  born  at  the  family  seat, 
Hawthornden,  near  Edinburgh.  He  was  edu- 
cated at  the  high  school  of  Edinburgh,  and  at 
the  university  of  that  city,  where  he  took  his 
degree  of  A.M.  in  1005.  During  1607-08  he  was 
on  the  Continent,  attending  law  lectures  in 
Bourges  and  Paris.  He  returned  in  1609,  and  in 
tlie  following  year  went  to  Hawthornden,  which, 
according  to  the  learned  Ruddiman,  "was  a  sweet 
and  solitary  seat,  and  very  fit  and  proper  for 
the  muses,"  and  there  spent  his  life  in  his 
favorite  literary  pursuits.  Drummond  enjoyed 
the  friendship  of  many  literary  men.  and  the 
record  of  a  famous  visit  of  Ben  Jonson  to  Haw- 
thornden, in  the  winter  of  1618-19,  has  been  pre- 
served   in    Drummond's   Notes   of  Ben    Jonson's 
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Conversatiun  with  Willitim  Dnniniiond.  His 
verse,  written  not  in  the  Scotch,  but  in  the 
standard  English  dialect,  comprises  an  elegy 
on  the  death  of  Prince  Henry,  sou  of  James  1., 
entitled  Tears  on  the  Death  of  Meliadcf! 
(1613);  Poems  (1616),  in  which  are  some  of 
his  choicest  pieces;  and  Forth  Feasting  (1617), 
in  honor  of  James  l.'s  visit  to  Scotland.  Though 
Drummond's  verse  is  commonly  laden  with  learn- 
ing and  the  conceits  of  the  time,  he  had  a  rare 
lommand  over  diificult  metres,  and  many  of  his 
sonnets  and  madrigals  are  very  beautiful.  .1 
Cypress  Grove  (1623),  an  essay  on  death,  is  a 
remarkable  piece  of  prose,  comparable  to  tlie 
Irn  Burial  of  Sir  Thomas  Browne.  He  also 
wrote  political  tracts,  and  a  history  of  Scotland 
from  1424  to  1542.  His  Poems,  edited,  with 
memoir,  by  Ward,  were  published  in  two  volumes 
(London,  1894).  For  his  Life,  consult  Masson 
(London,  1873). 

DRUMMOND,  Sir  \Vii.i.i.\m  (  1770?-1828  I . 
An  English  diplomat  and  scholar.  In  1796  and 
1801  he  was  a  member  of  Parliament,  and  at 
different  times  was  sent  on  diplomatic  missions 
to  Naples  and  Constantinople.  He  published  .1 
Review  of  the  Government  of  Sparta  and  Athens 
(1795);  Origincs  or  Remarks  on  the  Origin  of 
Several  Empires,  States,  and  Cities  (1824-29)  ; 
and  the  (Edipus  Judairus  (1811),  an  attempt 
to  explain  some  of  tlie  Old  Testament  narratives 
as  astronomical  allegories. 

DRUMMOND  ISLAND.  An  island  forming 
a  part  of  Chippewa  County,  Michigan  (Map: 
Michigan,  K  3).  It  lies  in  Lake  Huron,  and  is 
the  most  westerly  of  the  !Manitoulin  group, 
being  about  40  miles  east-northeast  of  ]\Iackina\v. 
It  is  20  miles  long,  and  10  miles  wide  at  the 
widest   place. 

DRUMMOND  LIGHT,  Calcium  Light,  or 
LiME-LiGHT.  The  intense  brilliant  light  that  is 
produced  when  an  oxy-hydrogen  flame  is  directed 
against  lime.  The  light  was  invented  by  Capt. 
Thomas  Drummond  (q.v.).  who  constructed  an 
apparatus  for  the  use  of  this  light  in  the  trigo- 
nometrical survey  of  Great  Britain.  In  the  pro- 
duction of  the  light,  minute  portions  of  the  lime 
become  volatilized  by  the  intense  heat.  The 
cylinder  of  lime  must,  therefore,  be  kept  slowly 
rotating  by  means  of  a  clockwork,  so  that  a 
new  surface  may  be  continually  presented  to  the 
flame.  Ordinary  illuminating  gas  is  often  sub- 
stituted for  the  hydrogen,  the  oxygen  being  su])- 
plied  to  the  gas-flame  in  a  highly  compressed 
state.  Magnesia,  zirconia,  and  other  earths  have 
the  similar  property  of  becoming  incandescent 
when  heated.  The  Dmunmond  light  and  the 
light  obtained  by  strongly  heating  other  metallic 
oxides  than  that  of  calcium  are  employed  in 
magic  lanterns,  in  photography,  in  illuminating 
the  roadway  during  processions,  etc. 

DRUNKENNESS  (AS.  drtineennes.  from 
dritnccn.  p.p.  of  drincan,  Icel.  drekka,  Goth,  drig- 
knn,  OHG.'  trinclian.  Ger.  trinken.  to  drink). 
The  mental  and  physical  condition  resulting  from 
excessive  drinking  of  intoxicating  liquors.  Its 
effect  upon  the  contractual  capacity  of  its  victim 
is  the  same  as  that  of  insanity.  In  Lord  Coke's 
time  it  was  understood  to  be  no  ground  for  avoid- 
ing a  contract.  "As  for  a  drunkard."  declares 
Lord  Coke,  "who  is  roluntarius  dxemon,  he  hath 
no  privilege  thereby."  Such  is  not  the  legal  rule 
to-day.      It   is   now   settled,   in   accordance   with 


the  dictates  of  good  sense  and  connuon  justice, 
tnat  a  contract  made  by  a  person  so  destitute  of 
reason  as  not  to  know  the  consequences  of  his 
agreement,  though  his  incompetency  be  produced 
by  voluntary  drunkenness,  is  voidable  at  his 
option. 

Drunkenness  can  rarely  be  pleaded  as  a  de- 
fense in  an  action  of  tort  (q.v.).  It  is  said  that 
there  is  no  reported  case  in  England  warranting 
the  view  that  it  is  ever  so  avoidable.  In  the  L'nited 
States  there  is  judicial  authority,  however,  for 
the  admission  of  this  plea  when  the  tort  com- 
l)lained  of  involves  a  special  intent  on  the  part 
of  the  defendant.  Civil  misconduct  of  that  sort 
does  not  often  come  before  the  courts,  and  in  the 
great  majority  of  tort  actions,  such  as  those  for 
assault  and  battery,  for  defamation,  for  negli- 
gence, and  for  trespass  to  land,  the  drunkenness 
of  the  wrongdoer  has  been  held  not  to  constitute 
a  defense. 

In  criminal  law  the  general  rule  is  well  settled 
that  drunkenness  is  not  a  ju.stification  or  excuse 
for  crime.  To  hold  otherwise,  it  has  been  judi- 
cially declared,  would  be  dangerous  to  and  sub- 
versive of  the  public  welfare.  Still,  when  an 
essential  ingredient  of  the  crime  with  which  a 
prisoner  is  charged  is  the  doing  an  act  with  a 
specific  intent — as  in  entering  a  house  by  night 
with  intent  to  commit  larceny,  or  in  assaulting 
a  female  with  intent  forcibly  to  ravish — the 
drunkenness  of  the  actor  may  be  taken  into  ac- 
count by  the  jury  in  determining  whether  he  acted 
with  that  specific  intent.  If  the  jury  believe  that 
he  was  so  drunk  as  to  be  incapable  of  forming 
such  specific  intent,  they  should  acquit  him  of 
the  offense  charged. 

In  and  by  itself  considered,  drunkenness  is 
not  a  legal  offense,  though  drunken  conduct  in 
public  may  amount  to  a  common  nuisance,  and 
is  often  made  a  statutory  offense,  punishable  by 
siunmary  arrest,   fine,   and   imprisonment. 

^^^len  habitual  it  may  also  render  the  drunkard 
liable  to  a  judicial  inquisition,  followed  by  the 
appointment  of  a  committee  or  trustees  to  take 
the  guardianship  of  him  and  his  property,  if  he 
be  found  to  be  incapable  of  managing  his  own 
affairs.  (See  Ixs-^xity;  Lux.\ct.)  Consult: 
Kent,  Commentaries  on  American  Law;  Pollock, 
Principles  of  Contract  in  Laic  and  in  Equity 
(2d  American  ed..  G.  H.  Wald,  editor,  Cincinnati, 
1885)  ;  Bishop,  Commentaries  on  Xon-Contract 
Laic  (Boston.  1889)  :  Woodruff.  Cases  on  Do- 
mestic Relations  and  the  Laic  of  Persons,  part  v. 
(Xew  York,  1897).  See  Alcohol,  Physiologi- 
cal a:^d  Poisoxors  Action  of;  Alcoholism; 
DiPsoii.\NiA  :  IxTOXiCATiox  :  Temper.axce. 

DRUNKEN  PARLIAMENT,  The.  A  name 
given  to  the  Scottish  Parliament  of  1661.  the 
members  of  which  were  accused  of  constant 
drunkenness.  Bv  one  act  it  annulled  the  acts  of 
the  Parliaments  preceding  it  for  twenty-eight 
years,  and  brought  about  the  upheaval  of  the 
whole  Scotch  Church  system. 

DRUPE  (Fr..  from  Lat.  driipa,  Gk^SpiJTnra, 
dryppa.  overripe  olive,  from  dpvirein^s,  drypepcs, 
ripened  on  the  tree,  from  ?ovs-  drys,  tree  +  ir^ir- 
reiv,  peptein,  to  cook,  or  Spvweri^s,  drypetes,  fall- 
en from  the  tree,  from  SpCs.  drys.  tree  +  iriimiv. 
piptein,  to  fall).  A  stone-fruit,  in  which  the 
ovary  wall,  in  forming  the  pericarp,  develops 
an  outer  fleshv  laver  and  an  inner  stony  or  bony 
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3  ROYftL    APRICOT 
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layer,   as   in   the  peach,   plum,  eheny,  etc.      See 
Fkuit.     For  illui^tration,  see  Plate  of  Drupes. 

DRUPELET.  A  small  drupe,  as  the  individ- 
ual "grains'  of  a  blackberry,  rasijberry,  etc.  See 
Fruit. 

DRU'RY,  Dru  (1725-1823).  An  English  en- 
tomologist, born  in  London.  His  JUu-'ilrutions 
of  Exotic  Entomology  (2  vols.,  1773-82)  is  a 
work  containing  much  valuable  material  and  il- 
lustrated Avith  a  large  number  of  beautiful 
figures.  Beside  this,  he  wrote  several  other 
works  and  gathered  a  remarkably  fine  collection 
of  insects. 

DRURY  LANE,  A  street  in  London,  leading 
from  the  Strand  to  Oxford  Street  and  the  British 
-Museum.  It  was  named  after  Sir  William 
Drurj's  house,  which  during  the  reign  of  Henry 
VIII.  stood  where  the  entrance  from  the  Strand 
is  now.  It  was  a  fashionable  quarter  under 
the  Stuarts,  but  in  Queen  Anne's  time  its  re- 
spectability  had  begun   to   decline. 

DRURY  LANE  THEATRE.  A  famous  Lon- 
don jjlayhouse.  it  was  tir>t  built,  under  royal 
patent,  in  1603,  by  Thomas  Killigrew  (q.v.), 
whose  company  was  known  as  the  King's  Com- 
pany, in  distinction  from  the  Duke's  Company 
of  Davenant  (q.v.).  The  house  was  originally 
called  the  Theatre  Eoyal.  Burned  in  1072,  it 
was  rebuilt  in  1074  from  designs  by  Sir  Chris- 
topher Wren.  In  the  years  that  followed, 
rivalry  between  the  two  companies  was  so  ill- 
sustained  that  in  1082  they  were  united.  A 
dozen  years  later,  however.  Betterton  (q.v.)  and 
others  of  the  company  made  their  Avell-known 
secession  to  Lincoln's  Inn  Fields,  and  in  1709 
continued  bad  management  brought  the  theatre 
to  a  close.  Colley  Cibber  and  his  associates 
renewed  its  prosperity,  and  (iarriek's  manage- 
ment, which  followed  (  1740-70).  was  perhaps  the 
most  famous  in  its  history,  with  "Peg'  Woffington 
and  'Kitty'  C'live  as  leading  stars.  In  1791  the 
old  building  made  way  for  a  new  structure  which 
was  opened  three  years  later  and  managed  by 
Sheridan.  In  1809  this  again  was  destroyed 
by  fire,  and  in  1S12  the  present  house  was 
opened.  The  acting  of  Kean  gave  it  prosperity 
for  a  time,  but  since  his  day  Drury  Lane  and 
its  managers  have  suflFered  numerous  vicissi- 
tudes. In  recent  years  it  has  been  devoted 
largely  to  spectacular  pieces  and  English  opera. 
Consult:  Stirling.  Old  Druri/  Lane  (London. 
1881),  and  Doran.  In  and  About  Drury  Lane 
(London.    1881 ). 

DRURY'S  BLUFF,  B.vttle  of.  See  Ber- 
muda  IIUXDKEn. 

DRUSES,  drooz'cz.  A  people  of  mixed  origin. 
who  inhabit  a  district  in  Syria,  comprising  the 
southern  portion  of  the  Lebanon  and  the  western 
slope  of  Anti-Lebanon,  as  well  as  a  large  portion 
of  the  region  of  the  Hauran.  In  the  first-men- 
tioned district  they  hold  exclusive  possession  of 
about  40  towns  and  villages,  and  divide  the  pos- 
session of  about  200  more  with  the  ]\Iaronites 
(q.v.),  while  80  villages  in  other  parts  of  Anti- 
Lebanon  are  peopled  by  them.  They  number 
about  90.000,  and  are  ]irobably  derived  from 
Kurdish.  Persian,  and  Arab  stock.  Their  religion 
is  fundamentally  Mohammedan,  but  of  a  peculiar 
type,  which  they  adhere  to  with  stern  fanaticism. 
Early  in  the  eleventh  century  Hakem,  the  Fati- 
mite    Caliph    of    Egjpt,    a    cruel    tyrant    hated 


by  his  people,  caused  the  incarnation  of  God 
in  himself  to  be  publicly  preached  in  Cairo 
by  his  confessor,  Darasi,  who  thereby  brought 
upon  himself  the  active  hatred  of  the  people. 
He  escaped  to  the  Lebanon,  where  he  was  re- 
ceived by  the  mountaineers  and  taught  his 
new  religion.  From  him  the  name  Druses  is 
probably  derived.  It  was,  however,  by  Hamze, 
a  Persian  disciple  of  Hakem,  that  the  faith  was 
given  the  form  in  wliicli  tlie  Druses  hold  it.  The 
Druses  have  maintained  their  religious  and  po- 
litical independence  for  nearly  nine  centuries. 
Their  faith  mingles  the  teachings  of  the  ]\Iosaic 
law,  the  Christian  Gospels,  the  Koran,  and  the  Sufi 
allegories.  Their  seven  cardinal  principles  are: 
(1)  veracity  in  dealings  with  each  other;  (2) 
mutual  protection  and  resistance;  (3)  renuncia- 
tion of  other  religions;  (4)  belief  in  the  divine 
incarnation  in  Hakem:  (5)  contentment  with 
the  works  of  God;  (0)  submission  to  His  will; 
( 7 )  separation  from  those  in  error  and  from 
demons.  They  believe  in  one  God  who  has  re- 
vealed Himself  ten  times  upon  earth  as  mortal 
man,  the  incarnation  in  Hakem  being  the  tenth 
and  last.  They  believe  in  the  transmigration  of 
souls,  with  constant  advancement  and  final  puri- 
fication. Their  teacliings  enjoin  abstinence  from 
wine  and  tobacco,  from  profanity  and  obscenity. 
They  are  divided  into  the  Akals,  or  initiated,  and 
the  Djahils,  the  ignorant.  The  latter  are  free 
from  all  religious  duties.  Between  1840  and  1800 
there  was  bitter  strife  between  the  Druses  and 
their  immediate  neighbors,  ti.e  Maronite  Chris- 
tians. Owing  to  the  shocking  barbarities  per- 
petrated by  the  Druses  in  1800,  the  European 
powers  undertook  to  intervene  in  defense  of  the 
Christians.  A  French  army  waS'  dispatched  to 
Syria  in  August  and  a  conunission  of  the  j^owcrs 
was  appointed  to  investigate  the  facts.  The 
Druses  escaped  into  the  Hauran  desert,  and  it 
was  found  that  Turks  and  Damascene  fanatics 
were  really  res])onsibIe  for  stirring  up  the  strife 
in  which  the  ^Nlaronites  had  acted  with  a  vin- , 
dictiveness  equal  to  that  of  the  Druses.  Punish- 
ment ^^■as  meted  out  to  the  ilohammedans  who 
were  priiicipally  responsible,  and  among  others 
Achmet  Pasha,  the  Governor  of  Damascus.  A\as 
shot.  In  Jvnie,  1801,  the  troops  returned  to 
France,  and  the  commissioners  drew  up  a  scheme 
of  government  for  the  Lebanon.  It  provided  for 
a  Christian  governor,  appointed  by  the  Porte, 
and  the  division  of  the  region  into  seven  dis- 
tricts, under  chiefs  of  the  religion  prevailing 
in  each.  David  Pasha,  an  Armenian  Christian, 
\\as  the  first  governor,  and  the  district  chiefs 
included  four  ^Maronites,  one  Druse,  one  ortho- 
dox (ireek,  and  one  separatist  Greek.  The  Con- 
stitution did  not  satisfy  the  Maronites.  whose 
revolt,  under  Joseph  Karan,  kept  the  Lebanon 
in  a  very  unsettled  state  till  1867.  During  this 
period  the  governor  had  to  restrain  the  Druses 
from  attacking  the  ^faronite  villages.  They  had 
no  superior  educational  establishment  until 
Daiul  Pas])a  founded  and  endowed  one  at  Abeili. 
Polygamy  is  unknown  among  them.  They  pos- 
sess an  extensive  theological  literature.  Tliey 
have,  with  incredible  toil,  carried  the  soil  of 
the  valleys  up  and  along  the  hillsides,  wliich 
are  laid  oiit  in  terraces,  planted  witli  mul- 
berry, olive,  and  vine.  Their  chief  trade  is  the 
manufacture  of  silk.  Corn  is  raised,  though 
in  very  small  quantities.  Deirel-lvamar  is  the 
jjrincipal    town.      Consult:     Earl    of   Carnarvon. 
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Druses  of  the  Lebanon  (London,  18G0)  ;  Church- 
ill, Ten  Years'  Residence  in  Mount  Lebanon 
(London,  1853)  ;  id.,  The  Druses  and  Maronites 
Under  Turkish  Rule  from  ISJfO  to  1860  (London, 
18G2);  Guys,  La  nation  druse  (Paris,  18G4)  ; 
id.,  La  iheogonie  des  Druses  (Paris,  1863)  ;  Oli- 
phant.  Land  of  Gilead  (London,  1880)  ;  id.. 
Haifa    (London,  1887). 

DRUSIL'LA.  ( 1 )  The  daughter  of  Germani- 
cus  and  Agrippina,  bom  in  a.d.  15.  She  lived 
with  her  brother  Caligula  as  his  mistress  until 
her  death  in  a.d.  38.  (2)  The  daughter  of  Herod 
Agrippa  I.,  King  of  Judea.  She  married  Azizus, 
King  of  P]mesa,  but  forsook  him  and  married 
Antoninus  Felix,  who  became  Governor  of  Judea, 
and  before  Avhoni  Saint  Paul  appeared  at 
Caesarea. 

DRITSItrS,  droo'si-iis,  Johannes  (Jan  van 
DER  Driesche)  (1550-1616).  A  l  lemish  Protes- 
tant clergyman  and  scliolar,  born  at  Oudenarde. 
He  studied  at  Ghent,  Louvain,  and  Cambridge, 
and  in  1572  was  appointed  professor  of  Ori- 
ental languages  at  Oxford.  In  1577  he  obtained 
a  similar  chair  at  Leyden,  and  from  1585  until 
his  death  held  the  professorship  of  Hebrew  at 
the  University  of  Franeker.  His  fame  attracted 
thither  students  from  England  and  the  Protes- 
tant countries  of  the  Continent.  He  was  em- 
ployed by  the  States-General  to  annotate  the  Old 
Testament,  and  his  edition  is  to  be  found  in  the 
Critici  Sacri  (London,  1660;  Amsterdam,  1698). 
His  reputation  for  Hebrew  scholarship  is  justi- 
fied by  his  published  works.  Consult:  Niceron, 
Mcmoires  des  hommcs,  vol.  xxii.  (Paris,  1733), 
and  DiesLel,  Geschichte  des  alien  Testaments  in 
dcr  christlichen  Kirche    (Jena,    1869). 

DRU'STJS.  The  name  of  a  distinguished  fam- 
il\^  of  the  gens  Livia,  which  contributed  a  large 
proportion  of  eminent  men  to  the  Roman  com- 
monwealth. The  most  conspicuous  of  the  Drusi 
were:  (1)  M.  Livius  Drusus,  tribune  of  the 
people  in  B.C.  122,  who  upheld  the  cause  of  the 
Senate  and  the  nobles  against  his  democratic 
colleague,  Gaius  Gracchus.  (2)  His  son,  who 
bore  the  same  name  as  himself,  and  kept  Rome  in 
perpetual  turmoil  and  disorder  from  B.C.  100 
till  his  death  in  B.C.  91.  Though  identified  by 
birth  and  sympathy  with  the  patricians,  Drusus, 
to  win  the  people,  revived  some  of  the  most 
libei'al  measures  of  the  Gracchi,  and  carried 
agrarian  and  frumcntarian  laws.  During  the 
latter  years  of  his  life  he  contrived  to  gather 
into  his  own  hands  the  tli reads  of  the  various 
political  movements  which  resulted  in  the  Social 
War;  but  his  almost  incredible  pride  and  arro- 
gance had  made  him  so  many  enemies  that  his 
death,  in  tlie  flower  of  his  age,  was  regretted  as 
little  by  liis  friends  as  by  his  foes.  (3)  The 
most  illustrious  of  the  Drusi  was  Nero  Claudius 
Drusus,  commonly  called  Drusus  Senior,  the 
stepson  of  the  Emperor  Augustus,  and  younger 
brother  of  the  Emperor  Tiberius.  He  was  born 
in  B.C.  38,  and  as  he  grew  up,  developed  splendid 
personal  qualities  as  well  as  the  highest  capacity 
for  civil  and  military  affairs.  He  began  his 
public  career  in  B.C.  19,  and  signalized  himself 
when  only  twenty-three  years  old  by  his  defeat  of 
the  Rh?etians  and  other  Alpine  tribes  which  were 
disturbing  the  north  of  Italy.  In  B.C.  13  he  was 
sent  into  Gaul,  then  in  revolt,  and,  after  crush- 
ing the  rebels  there,  pushed  across  the  Rhine  in 
pursuit    of    their   German    allies.      In    this   cam- 


paign ho  subdued  the  Sigambri  and  Frisii,  and 
forced  his  way  to  the  German  Ocean,  being  the 
first  Roman  general  to  do  so.  From  this  time 
he  strove  to  establish  the  Roman  supremacy 
ir  Germany,  partly  by  conquest,  and  partly  by 
the  execution  of  great  military  works.  Among 
these  latter  may  be  mentioned  the  canal  joining 
the  Rhine  with  the  Yssel,  the  two  bridges  over 
the  Rhine  itself,  and  the  embankments  of  the 
Vahalis  (Waal).  In  B.C.  11  he  conquered  the 
Usipetes,  the  Cherusci,  and  the  Suevi ;  in  the 
following  year,  the  Chatti  and  Nervii;  and  was 
prosecuting  the  work  of  subjugation  in  B.C.  9, 
when  a  fall  from  his  horse  cut  short  his  brilliant 
career  in  his  thirtieth  year.  For  his  exploits  in 
Germany,  Drusus  was  rewarded  with  the  title 
of  Germanicus,  a  surname  which  passed  over  to 
his  celebrated  son.     See  Germanicus. 

DRUSUS,  Arch  of.  A  travertine  arch  coated 
with  marble  over  the  Appian  Way  in  Rome,  said 
to  have  been  erected  in  honor  of  Claudius  Dru- 
sus. In  reality  it  is  simply  an  arch  of  the 
aqueduct  built  by  Caracalla  to  supply  his  baths. 

DRUSUS  C^'SAR,  usually  called  Drusus 
Junior  (  ?-a.d.  23 ) .  The  son'  of  the  Emperor 
Tiberius  by  his  first  wife.  He  was  made  quaestor 
in  A.D.  10,  and  consul  in  A.D.  15,  but  degraded  the 
oflice  by  his  excesses,  and  his  father  sent  him 
with  the  army  to  Illyria.  In  a.d.  22  he  received 
the  trihunicia  potesias,  and  was  looked  upon  as 
heir  to  the  throne.  Deeming  Sejanus  to  be  his 
rival,  Drusus  struck  him  in  the  face ;  whereupon 
Sejanus,  in  revenge,  deliberately  won  the  affec- 
tions of  Livia,  Drusus's  wife,  and  together  they 
caused  the  death  of  Drusus  by  poison. 

DRY''ADS  (Lat.  dryas,  from  Gk.  Spuds,  dryas, 
wood-nymph,  from  8pvs,  drys,  tree,  oak),  or 
Hamadryads.  The  nymphs  of  the  trees  and  for- 
ests. According  to  the  popular  belief  each  tree 
(or,  at  any  rate,  each  large  or  conspicuous  tree) 
had  its  own  dryad,  who  came  into  life  with  it. 
tenderly  watched  its  growth,  and  died  when  it 
fell.  The  dryad  was  sometimes  conceived  as 
dwelling  in  her  tree,  sometimes  as  merely  living 
near  it.  The  name  dryad  is  also  employed  in  a 
general  sense  for  nymphs  who  merely  dwell  in 
the  forest,  without  association  with  particular 
trees.     See  Nymphs. 

DRYANDER,  drn-an'der,  Ernst  (184.3—). 
A  (Jcrman  Protestant  theologian,  born  in  Halle. 
He  was  educated  at  the  universities  of  Halle  and 
Tiibingen ;  from  1874  to  1882  was  pastor  of  the 
Evangelical  congregation  in  Bonn,  and  in  the  lat- 
ter year  became  pastor  of  the  Church  of  the  Holy 
Trinity  in  Berlin,  where  he  quickly  became  known 
for  his  pulpit  eloquence.  In  1898  he  was  ap- 
pointed Court  preacher,  and  in  1901  a  life  mem- 
ber of  the  Upper  House  of  Prussia.  His  publica- 
tions include  Prrdif/feii  iiher  das  ehrisfliche 
Leben  (3d  ed.  1890),  and  Das  ersfe  Brief  Johan- 
nis  in  Predigten  ausgelegt   (1898). 

DRYANDER,  Franz.     See  Enzinas. 

DRY'ASDUST,  Rev.  Dr.  The  imaginary  per- 
son who  signs  the  introductory  epistles  to  several 
of  Scott's  novels  and  the  conclusion  to  Redgaunt- 
let.  The  name  is  used  as  a  synonym  for  a  prosy 
writer,  and  has  become  famous  through  Carlyle. 

DRY'BURGH  ABBEY.  An  impressive  ruin 
near  .^b■lr()-e.  Scotland,  whicli  contains  the  tomb 
of  Sir  Walter  Scott.     It  is  an  admirable  example 
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of    the    Xornuui    and    Eaiiy    English    styles    of 
architecture. 

DRY'DEN.  A  village  in  Tompkins  County, 
N.  Y.,  30  miles  south-southeast  of  Auburn,  on 
the  Lehigh  Valley  Railroad  (Map:  New  York, 
D  3).  It  has  large  woolen  mills.  Sulphur 
springs  and  a  healthful  and  attractive  situation 
make  the  village  a  popular  resort.  The  South- 
worth  Library  is  a  public  institution.  Dryden 
Township  includes  the  village  of  Freeville,  where 
is  located  the  George  Junior  Republic  (q.v.). 
Population,  in  1 890,^663 ;   in  1900,  699. 

DRYDEN,  -John  (1631-1700).  An  English 
dramatist,  poet,  and  critic,  born  at  Aldwinckle, 
a  village  of  Xorthaniptonshire.  His  father.  Eras- 
mus Driden,  was  the  third  son  of  Sir  Erasmus 
Driden,  baronet.  Dryden  received  the  rudiments 
of  his  education  at  Tichmarsh,  and  was  after- 
wards admitted  to  a  scholarship  at  Westminster 
School,  under  Dr.  Busby.  In  1049  he  contributed 
an  elegy  to  the  Tears  of  the  J/«sc,s,  a  collection 
of  thirty-three  poems  on  the  death  of  Henry, 
Lord  Hastings.  The  poem,  written  in  the  'meta- 
phj'sieal'  style,  was  a  poor  performance  even  for 
a  schoolboy.  In  ]May,  1050,  he  was  elected  to 
a  scholarship  in  Trinity  College,  Cambridge, 
wliere  he  wrote,  the  same  year,  a  few  commend- 
atory verses  to  the  »'^'io«  aud  Parnassus  of  John 
Hoddesdon;  he  graduated  B.A.  in  1054.  His 
father  died  in  1654,  and  left  him  a  small  estate 
estimated  at  £60  a  year,  of  which  sum  his 
mother  had  life  interest  in  a  third.  It  is 
thought  that  he  remained  at  Cambridge  till 
1657,  and  then  took  up  his  residence  in  London. 
Like  tlie  rest  of  his  family,  he  was  an  adherent 
of  Cromwell.  In  1658  he  published  his  first 
poem  of  im])ortance,  entitled  "Heroic  Stanzas  to 
tlie  Memory  of  Oliver  Cromwell."  Tlie  restora- 
tion of  Charles  II.  he  celebrated  in  two  poems 
Astrcea  Redux  (1660)  and  Panegyric  on  the 
Coronation  (1661).  There  is  no  good  reason  for 
doubting  the  sincerity  of  Dryden  in  these  poems. 
His  was  the  joyful  voice  of  the  English  people 
on  the  return  of  their  King.  In  December,  1663, 
Dryden  married  Lady  Elizabeth  Howard,  sister 
of  Sir  Robert  Howard.  He  had  already  begun 
his  career  as  dramatist,  his  first  play,  the  Mild 
iiallant,  having  been  performed  at  the  King's 
Tlieatre  in  February,  1663.  During  the  next 
twenty  years  he  produced  many  successful  plays, 
although  the  comedies  are  coarse,  and  the  trage- 
dies stiff.  The  best  is  All  for  Love,  founded  on 
Shakespeare's  Antony  and  Cleopatra,  written  in 
l)lank  verse,  while  his  other  tragedies  are  in 
heroic  couplets.  In  the  meantime  he  had  pro- 
duced Annus  ilirahilis  (1667),  the  subject  of 
which  is  the  Dutch  war  and  the  fire  in  London. 
In  1670  he  was  appointed  poet-laureate  and 
historiographer  with  a  salary  of  £200  a  year. 
In  1671  the  Duke  of  Buckingham  produced  a  fa- 
mous attack  on  the  English  heroic  drama,  of 
which  Dryden  was  the  head.  This  satirical 
piece  was  entitled  The  Tfehearsal,  and  when  it 
was  brought  on  the  stage  the  town  was  amused. 
Although  personally  satirized,  Dryden  endured 
his  castigation  in  silence,  and.  awaiting  his  op- 
portunity, immortally  revenged  himself  on  the 
witty  and  profligate  Duke  in  .4?>.srr?o»H  and  Achito- 
phel  (first  part,  1681).  This  magnificent  satire 
arose  out  of  the  political  commotions  of  the 
times,  and  is  an  elaborate  defense  of  the  King 
against  the  Whig  Party.  Charles  IT  is  David; 
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Monmouth,  Absalom;  Cromwell,  Saul;  Bucking- 
ham, Zimri;  and  Shaftesbury,  Achitophel.  its 
success  was  amazing.  The  next  year  appeared 
The  Medal,  Mac  Flecknoe,  and  the  second  part 
of  Absalont  and  Achitophel  (written  in  collabo- 
ration with  Nahum  Tate).  His  enemies  now 
crushed,  Drj^den  became  the  undisputed  king  and 
lawgiver  of  English  literature  in  his  day.  In 
1682  he  stated  and  maintained  the  doctrines  of 
the  Church  of  England  in  a  poem  entitled 
licligio  Laid. 

After  the  death  of  Charles  II.,  Dryden  became 
a  convert  to  the  Roman  Catholic  faith.  This 
event  was  announced  by  the  publication  of  Tlic 
Hind  and  Panther  (1687).  For  this  change  of 
faith,  he  has  been  much  abused.  Macaulay  calls 
him  'an  illustrious  renegade.'  Others  strenu- 
ously defend  his  sincerity.  At  the  Revolution 
he  was  deprived  of  his  laureateship,  and,  some- 
what straitened  in  cii'cumstances,  he  turned 
again  to  the  stage.  His  translation  of  Vergil, 
begun  in  1694,  was  published  in  1097.  To  the 
same  year  belongs  his  best  lyric,  the  Ode  on  Saint 
Cecilia's  Day,  often  called  Alexander's  Feast.  In 
1699  he  published,  under  the  title  of  Fables,  ver- 
sions of  Ovid,  Boccaccio,  and  Chaucer,  to  which 
was  added  one  of  his  great  prefaces.  He  was 
buried  in  Westminster  Abbey. 

Although  the  great  bulk  of  Dryden's  work 
consists  of  plays  which  are,  for  the  most  part, 
devoid  of  character,  feeble  in  sentiment,  false  to 
nature,  and  exaggerated  in  expression,  he  must 
always  remain  a  prominent  figure  in  English 
literature.  His  Satires  are  masterpieces.  In 
these  he  is  masculine  and  natural,  and  his  ver- 
sification flows  on,  broad,  deep,  and  majestic. 
Xor  is  it  only  as  a  poet  that  he  excels;  his 
prefaces  and  Essays  on  Dramatic  Poesy  prove 
him  to  be  a  master  of  'that  other  harmony  of 
prose.'  His  Complete  Works  were  edited,  with 
a  Life,  by  Walter  Scott  in  eighteen  vohunes 
(Edinburgh,  1808;  reprinted  1821,  and  revised 
by  Saintsbury,  1882-93);  the  Poetical  Works 
were  edited,  with  a  Life,  by  Christie  (London, 
1870)  ;  and  a  critical  edition  of  Essays,  edited 
by  Ker,  was  published  (Oxford,  1900).  Consult, 
also:  Garnett,  Aye  of  Dryden  (London,  1895)  ; 
and  for  his  biographv,  Saintsbiirv  (London, 
1881). 

DRY  DOCK.     See  Dock. 

DRY  GANGRENE,  gan-gren'.  See  Ergo- 
tism. 

DRYING  MACHINES.  Devices  for  the 
speedy  drying  of  textile  materials.  The  drying 
machine  connnonly  used  consists  of  two  drums 
or  cylinders  open  at  the  top ;  the  inner  one.  into 
which  the  goods  are  packed,  is  perforated  at 
its  sides,  and  made  to  revolve  with  great  veloc- 
ity. The  use  of  the  outer  cylinder  is  merely  to 
catch  the  drops  of  water  thrown  out  by  centrif- 
ugal force  as  the  wet  clothes  are  rapidly  re- 
volved. The  drying  is  not,  however,  quite  com- 
pleted by  such  machines,  and  a  very  slight  de- 
gree of  moisture,  barely  perceptible,  still  remains. 
Tliis  is  removed  by  open-air  or  hot-chamber  dry- 
ing. These  drying  machines  are  commonly  called 
'extractors'  by  dyers.  A  simpler  and  cheaper 
partial  dr\'ing  machine,  called  a  wringer,  con- 
sists of  two  rollers  moimted  parallel,  and  one 
above  the  other,  with  nn  adjustment  to  vary 
the  distances  between  them.  One  end  of  the 
article  to  be  dried  is  inserted  between  the  rollers. 
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which  are  then  bi'ought  as  close  as  possible  to- 
gether, and  one  roller  is  turned  by  a  handle ;  the 
other,  being  free  to  revolve,  turns  also  as  the 
clothes  pass  bet\^epn  them — tlie  moisture  in  this 
case  being  extracted  by  pressure  as  in  the  com- 
mon process  of  'wringing.'  In  the  various 
brandies  of  textile  and  paper  manufacture,  dry- 
ing apparatus  adapted  to  the  particular  industry 
is  used,  and  is  described  in  the  separate  articles 
on  these  suljjects. 

DRYING  OILS.     See  Oils. 

DRY  MURRAIN  nuir'reu.  See  Texas 
Fever. 

DRYNESS.  A  technical  term  in  painting, 
used  to  indicate  a  style  in  which  the  drawing 
is  hard,  angular,  and  formal,  and  the  color  de- 
ficient in  harmony  and  mellowness.  It  is  op- 
posed to  a  free  method  of  drawing,  and  to  the 
unctuous  nianij^ulation  of  pigment.  Dryness 
indicates  a  defect  tliat  seems  as  much  the  result 
of  the  personal  temperament  of  the  painter  as 
of  any  misuse  of  the  materials  which  are  the 
resources  of  his  art.  The  earlier  works  of  the 
Italian  and  of  the  Flemish  schools,  and  their 
imitators,  the  pre-Raphaelites,  have  been  criti- 
cised for  this  defect,  but  the  fault  is  by  no 
means  confined  to  the  old  masters. 

DRYOPE,  dn'o-pe  (Lat.,  from  Gk-  Apu67rr?). 
The  daughter  of  Dryops,  a  King  of  Thessaly,  A\h() 
was  the  reputed  ancestor  of  a  people  called 
Dryopes.  She  was  the  mother  of  a  son  by 
Apollo,  who  visited  her  in  the  form  of  a  tortoise. 
She  was  finally  carried  off  by  the  wood-nymphs 
and  changed  into  a  poplar. 

DRY'OPHIS.    See  Langaha  and  Whip-Snake. 

DRY  PILE.  A  voltaic  pile  or  battery  con- 
sisting of  a  number  of  disks  of  paper  covered 
with  zinc  foil  on  one  side  and  gijt  or  black  oxide 
of  manganese  on  the  other.  Various  modifica- 
tions of  the  above  form  are  also  known  by  the 
same  name.  Following  the  invention  of  Volta 
(see  Voltaic  Cell  or  Battery),  Behrens,  in 
1805,  constructed  a  pile  in  which  paper  was  used 
instead  of  moistened  cloth,  in  consequence  of 
which  it  was  called  a  dry  pile.  The  term  dry 
pile  is  really  a  misnomer,  as  the  pile  is  inactive 
unless  tlie  paper  contains  a  certain  amount  of 
moisture.  Behrens's  construction  was  modified 
and  improved  by  Zamboni,  by  whose  name  the 
dry  pile  is  often  known.  In  this  apparatus  the 
pile  was  made  of  so-called  silver  paper  and 
paper  which  had  been  rubbed  with  manganese 
peroxide.  The  couples  were  made  of  small  disks 
of  the  paper  so  treated,  placed  together  with 
their  coated  sides  outward,  and  these  were  piled 
up  to  the  number  of  a  thousand  or  more,  each 
couple  or  pair  facing  in  the  same  direction.  The 
entire  pile  was  then  firmly  pressed  into  a  glass 
tube  varnished  with  shellac,  and  finally  covered 
on  the  ends  with  brass  caps.  These  have  been 
made  with  as  many  as  20,000  pairs  of  disks  and 
capable  of  charging  a  thin  Leyden  jar  of  3.50 
square  centimeters  surface  in  ten  minutes  to  such 
an  extent  that  its  discharge  melted  2. ,5  centi- 
meters of  platinum  wire  of  .0,5  millimeters  diame- 
ter. 

The  dry  pile  was  employed  by  Behrens  and 
Bohnenberger  in  the  construction  of  a  very  deli- 
cate gold-leaf  electroscope,  commonly  known  by 
the  latter's  name.  For  this  purpose  the  dry  pile 
was  constructed  in  two  columns  connected  togeth- 


er below,  so  that  the  poles  were  at  the  upper  ends. 
Bet\\een  these  poles  a  single  gold  leaf  was  sus- 
jjended.  As  one  pole  is  positive  and  the  other 
negative,  a  very  slight  charge  given  to  the  gold 
leaf  is  sufficient  to  make  it  move  toward  one  of 
the  poles  of  the  dry  pile.  The  dry  pile  has  also 
been  applied  to  the  construction  of  a  'perpetual 
motion'  electric  pendulum,  in  which  case  it  is 
divided  into  two  columns,  in  the  same  way  as  in 
the  electroscope  just  described,  and  between 
them  a  very  light  pendulum  rod  is  balanced  on 
knife-edges.  On  the  iipper  end  of  the  rod  is  a 
light  metal  ring  which  oscillates  between  the 
two  poles.  The  pendulum  inclines  first  to  one 
side  and  the  ring  touches  one  pole,  at  which  it 
is  charged.  The  pendulum  is  then  repelled  and 
carries  it  to  the  opposite  pole,  where  the  charge 
is  neutralized,  and  it  receives  a  charge  of  the 
opposite  polarity,  which  reverses  its  motion.  This 
action  is  repeated  indefinitely.  Such  a  pendulum 
has  been  in  continuous  motion  in  the  University 
of  Innsbruck  since  1823.  The  period  of  its 
oscillation  varies  slightly  with  the  humidity  of 
the  atmosphere.  The  energy  expended  is  ex- 
ceedingly minute,  as  no  pile  can  generate  a 
sensilile  current  except  by  a  corresponding  con- 
sumption of  its  materials  in  the  shape  of 
chemical  action.     See  Voltaic  Cell  or  Battery. 

DRY  POINT,  or  DRY-POINT  WORK.    The 

art  and  process  of  engraving  on  metal  with  a 
needle  or  other  sharp  point  which  scratches  the 
surface.  It  differs  essentially  from  line-engrav- 
ing in  that  none  of  the  metal  is  cut  away;  and 
from  etching  in  the  absence  of  acid  which  cor- 
rodes the  metal.  The  scratches  of  the  point 
cause  a  certain  turning  up  or  accumulation  of 
the  metal,  in  rovigh  projection,  beside  the  scratch 
or  cut;  this  roughness  is  called  the  bur,  or  burr, 
and  has  much  to  do  with  the  peculiar  effect  of 
the  prints  on  paper.  Dry-point  work  is  often 
used  upon  a  plate  which  has  been  previously 
etched,  because  it  can  be  applied  without  re- 
coating  the  plate  with  the  varnish  and  then 
using  the  mordant.  (See  Line-Engraving.)  The 
term  dry  point  is  also  applied  to  the  sharp 
instrument  with  which  the  plate  is  scratched. 
See  Burin. 

DRY  ROT.  A  popular  name  for  the  decay  of 
timber  after  it  has  been  seasoned.  Dry  rot  is 
usually  slow  in  its  action,  though  under  some 
circumstances  it  may  be  rapid  and  destructive, 
ruining  edifices  and  causing  serious  accidents. 
Dry  rot  is  caused  by  the  fungus  Llerulius  lachry- 
mans.  Somewhat  similar  effects  are  due  to  cer- 
tain species  of  Polyporus.  The  disease  is  quite 
common  in  timber  that  is  exposed  to  moisture, 
as  the  ends  of  joists  set  in  damp  walls,  wains- 
coting about  sinks,  etc.  The  timber  is  ultimately 
reduced  to  powder  witliin  a  thin  surface  shell  of 
sound  wood.  Although  called  dry  rot,  moisture 
is  essential  for  the  development  of  the  fungus 
that  causes  it.  The  spores  germinate  and  send 
their  mycelium  through  the  wood  in  all  direc- 
tions, attacking  and  destroying  the  wood  fibres. 
At  first  tlie  fungus  appears  as  a  thin  white  film 
which  gradually  thickens  at  the  centre  and 
changes  to  a  rusty  brown  color.  A  kind  of 
timber  known  as  red  striped  shows  the  beginning 
of  dry  rot.  Perfectly  sound  timber  may  become 
infested  by  spores  gaining  entrance  through 
cracks  in  the  ends  of  logs,  which,  when  wet, 
swell  u)).     If  the  moisture  be  constant,  the  dry 
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rot  continues  to  grow,  Aveakening  the  timber. 
Tile  timber  may  dry  out  witiiout  destroying  tlie 
fungus,  which  recommences  developing  when 
moisture  is  again  present.  The  use  of  some 
kinds  of  sound-deadening  material,  such  as  wet 
cement,  coal-ashes,  etc.^  is  very  favorable  to 
tue  development  of  dry  rot.  Only  dry  gravel  or 
coarse  sand  sliould  be  used.  Coal-cinders,  etc., 
are  alkaline,  and  the  spores  of  Merulius  lachry- 
nians  can  be  germinated  only  in  the  jiresence  of 
alkalies.  Timber  that  is  well  seasoned  and  pro- 
tected by  paint  will  not  be  attacked  by  dry  rot. 

A  number  of  fungi  attack  the  wood  of  trees, 
causing  what  is  often  called  dry  rot.  ^lost  of 
tliese  fungi  belong  to  the  class  of  toadstools  and 
shelf  fungi,  and  sometimes  are  seriously  de- 
structive. This  form  of  rot  is  caused  on  apple- 
trees  by  Polyporus  liispidus;  on  oak,  alder, 
poplar,  locust,  and  larch  by  Polyporus  sul- 
phureus;  on  larch,  Scotch  and  white  pine,  by 
Polyporus  Schweinitzii ;  on  conifers  by  Fomes 
pinicola,  etc.  DiBdalea  quercina  is  a  common 
saprophyte  upon  oak-stumps  and  oak-trees.  The 
mycelium  of  this  species  forms  leathery  mats 
and  is  believed  to  be  parasitic.  The  decompos- 
ing oak  wood  assumes  a  grayish  brown  color. 

DRY  STOVE.     See  Greenhouse. 

DRY  TORTU'GAS.  A  group  of  ten  islets 
belonging  to  .Moni'oe  County,  Florida,  and  situ- 
ated at  the  extreme  west  end  of  the  Florida  Kcvs 
in  latitude  24°  37'  N.  (Map:  Florida,  B  5). 
They  are  of  coral  formation,  low,  and  are  partially 
covered  with  mangrove  bushes.  Fort  JefTerson, 
on  one  of  them,  was  a  penal  station  during  the 
Civil  ^^'ar. 

DUAL  (Lat.  dualis) .  A  technical  term  of 
grammar,  used  to  denote  that  form  of  the  noun, 
pronoun,  adjective,  or  verb  which  refers  exclu- 
sively to  two  persons  or  things.  The  dual  num- 
ber differs,  therefore,  from  the  singular  number, 
which  relates  to  one  alone,  and  from  the  plural 
number,  which  relates  indefinitely  to  many.  The 
dual  is  regularly  found  in  Sanskrit  and  in  an- 
cient Greek ;  and  in  Latin  it  appears  in  the 
pronoun  ambo  (both),  and  in  the  numerals  duo 
(two),  octo  (eight,  i.e.  two  sets  of  four),  and 
probably  in  viginti  (twenty,  i.e.  two  sets  of  ten). 
It  is  not  generally  found  in  the  Teutonic  lan- 
guages; yet  the  Gothic  has  it  in  the  verb,  and 
the  Anglo-Saxon  shows  traces  of  it  in  two  pro- 
nominal forms.  It  occurs  in  the  Semitic  lan- 
guages, e.g.  the  Arabic  and  the  Hebrew,  though 
in  the  latter  only  in  the  nouns. 

DUAL  CONTROL.     See  Egypt. 

DU'ALINE  (from  dual,  Lat.  dualis,  relating 
to  two) .  A  variety  of  dynamite  invented  by  Ditt- 
mar.  The  absorbent,  viz.  cellulose  derived  from 
wood  fibre,  is  nitrated  and  saturated  witli  nitro- 
glycerin. The  composition  of  dualine  is  said  to 
be.  nitro-glycerin,  .50  parts;  fine  sawdust,  30 
parts;  and  potassium  nitrate,  20  parts. 

DUALISM  (Lat.  dualis,  relating  to  two).  In 
philosophy,  the  theory  that  the  universe  is  ex- 
plicable only  as  a  whole  with  two  fundamentally 
different  kinds  of  constituent  elements.  The 
ancient  dualism  of  matter  and  form  has  in  mod- 
ern times  been  replaced  by  a  dualism  of  mind 
and  matter.  Among  modern  philosophers  Des- 
cartes was  the  first  to  emphasize  the  radical 
difference  between  thinking  s^ibstance  (mind) 
and  extended  substance  (matter).     The  difficultv 


suggested  by  this  view  was  to  explain  how  mind 
and  matter  interact  as  they  apparently  do  in 
experience.  This  perplexity  caused  some  of  his 
followers  to  deny  interaction  and  assert  con- 
comitance of  variation  (see  Occasionalism)  ;  it 
caused  otlicrs  to  deny  the  truth  of  dualism  alto- 
gether ( see  jNIoNiSii ;  Spinoza  ;  Leibnitz  ) .  Since 
Descartes's  day  the  question  has  been  in  con- 
stant debate,  and  even  to-day  there  is  no  unanim- 
ity among  philosoi)hers  as  to  the  relative  truth 
of  dualism  and  its  rivals.  Within  recent  years 
the  interest  awakened  by  scientific  psychology 
has  brought  the  problem  more  to  the  fore,  but 
even  in  jjsychology  there  is  no  consensus  on  the 
subject.  (See  Parallelism.)  Only  a  brief  con- 
structive criticism  can  be  undertaken  here.  The 
sole  source  from  which  a  satisfactory  solution 
can  be  obtained  is  experience.  Does  experience 
present  us  with  one  or  two  or  even  more  ab- 
solutely different  and  fundamentally  unrelated 
elements?  In  the  first  place,  the  contents  of 
experience,  the  various  sensations,  centrally  and 
peripherally  aroused,  the  affections  and  volitions, 
are,  without  question,  qualitatively  difi'erent. 
These  differences  may  shade  into  each  other  (see 
Continuity,  Law  of),  but  no  recognition  of  this 
fact  can  negative  the  fact  of  difference.  If 
monism  (q.v. )  denies  the  qualitative  difference, 
it  is  of  course  false.  Some  monism  does  this. 
But  other  foi'ins  of  monism  are  nioi'e  subtle. 
While  admitting  the  existence  of  various  differ- 
ences, they  assert  that  these  diffei'ences  are  va- 
rious manifestations  of  a  simple  substance. 
'J'lieir  views  stand  or  fall  with  tlie  conception  of 
substance  (q.v.).  But  as  the  only  tenable  con- 
ception of  substance  seems  to  be  that  it  is  a 
synthetic  unity  of  various  quantities,  it  would 
seem  that  while  it  is  possible,  and  no  doubt  cor- 
rect, to  think  of  the  universe  as  one  connected 
system,  or,  in  other  words,  a  synthetic  unit, 
it  is  just  as  necessary  to  think  of  the  differences 
within  the  unity.  If  monism  be  defined  as  the 
doctrine  of  the  fundamental  oneness  of  things, 
it  is  compatible  with  pluralism  if  that  is  de- 
fined as  the  doctrine  of  tlie  fundamental  jilural- 
ity  of  things;  since  in  a,  synthetic  unity  neither 
the  unity  is  more  fundamental  than  the  differ- 
ences, nor  the  differences  than  the  unity.  But  is 
dualism  compatible  with  monism  and  pluralism 
thus  harmonized?  Evidently  it  is,  if  pluralism 
means  that  all  the  differences  in  the  universe 
can  be  reduced  to  two  classes,  the  psychical  and 
the  physical,  however  these  may  be  differentiated 
from  each  other,  and  if  it  asserts  that  the  differ- 
ences betw'een  these  classes  cannot  be  obliter- 
ated; for,  as  we  see,  tenable  monism  does  not 
deny  differences,  but  asserts  unity.  Dualism 
is  inconsistent  with  pluralism  only  if  dualism 
denies  the  existence  of  more  specific  distinctions 
than  those  of  psychical  and  physical.  This 
dualism  never  does.  Dualism  is  inconsistent 
with  monism  only  if  it  denies  the  possibility  of 
recognizing  the  psychical  and  the  physical  as 
two  aspects  of  one  and  the  same  experience. 
Dualism  sometimes  does  this,  and  when  it  does 
it  is  false,  for  it  overlooks  the  fact  that  the 
psychical  and  the  physical  are  distinctions 
found  correlated  within  the  unity  of  experience. 
But  dualism  need  not  deny  the  correlation  of 
physical  and  psychical  within  a  synthetic  unity, 
while  yet  insisting  ujion  their  irreducible  differ- 
ences. Thus  we  find  that  monism,  dualism,  and 
pluralism   are  mutually  compatible,   if  the  fact 
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i-;  regarded  that  the  maintenance  of  fundamental 
unity  is  compatible  with  that  of  fundamental 
duality  of  distinctions  Avithin  tliat  unity,  and 
that  fundamental  duality  of  distinctions  is  com- 
patible with  fundamental  multiplicity  of  more 
specific  distinctions.  The  question  as  to  the 
form  in  which  the  fundamental  unity  of  the 
universe  must  be  conceived  is  treated  elsewhere. 
See  MoxiSM. 

But  one  further  question  remains  to  be  dis- 
cussed here.  In  what  A^ay  must  the  correlation 
of  the  physical  and  the  psychical  be  conceived? 
Arc  they  merely  parallel  distinctions  within 
experience,  or  do  they  interact?  This  again  de- 
pends upon  the  meaning  of  terms.  If  by  inter- 
action is  meant  mechanical  interaction  or  the 
transfer  of  energy  in  accordance  with  the  law 
of  tlie  transformation  of  energy  ( q.v. ) ,  then  in- 
teraction is  impossible  unless  it  can  be  made 
out  that  psychical  activity  is  a  mode  of  special 
motion  (materialism).  This  cannot  be  done. 
All  that  can  be  made  out  empirically  is  that 
certain  changes  in  tlie  psychical  are  accom 
panied  and  followed  by  certain  changes  in  a  cer- 
tain portion  of  the  physical  phenomena,  viz.  the 
body,  and  vice  versa.  This  may  be  expressed 
by  saying  that  there  is  merely  a  parallelism. 
But  if  by  interaction  is  meant  that  there  is 
causal  connection  in  the  sense  in  which  causality 
(q.v.)  is  now  used  by  the  best  modern  logicians, 
there  is  interaction.  That  is,  certain  psychic 
events  are  invariably  sequent  upon  certain 
physical  events,  and  vice  versa.  See  Iv:s^owL- 
EDGE,  Theory  of. 

DITALITY  (Lat.  dualitas,  state  of  being  two- 
fold, from  diialis,  relating  to  two).  A  principle 
of  geometry  by  which  one  proposition  is  trans- 
formed into  another  through  the  interchange 
of  a  pair  of  elements;  e.g.  the  proposition,  If 
two  triangles  have  two  sides  and  the  included 
angle  of  the  one  respectively  equal  to  two  sides 
and  the  included  angle  of  the  other,  the  triangles 
are  congruent,  may  be  transformed  by  the  inter- 
change of  the  words  sides  and  angles  into  an- 
other familiar  proposition :  If  two  triangles 
have  two  angles  and  the  included  side  of  the 
one  respectively  equal  to  two  angles  and  the 
included  side  of  the  other,  the  triangles  are 
congruent.  This  principle  is  often  called  the 
principle  of  reciprocity,  and  is  extensively  used 
in  geometry.  Although  the  reciprocal  of  a  valid 
proposition  is  not  of  itself  necessarily  valid, 
it  often  suggests  new  possible  theorems  for  in- 
vestigation. In  plane  geometry  the  dual  ele- 
ments most  commonly  interchanged  are: 
point — line; 
line — point;, 
angles  of  a  triangle — 

(opposite)    sides  of  the  triangle; 
sides  of  a  triangle — 

(opposite)  sides  of  the  triangle; 
pencil  of  lines — range  of  points; 
range  of  points — pencil  of  lines. 

Similarly  there  are  dual  propositions  of  solid 
geometry,  as  those  formed  by  interchanging  the 
words  straight  line  and  plane:  e.g.  two  inter- 
secting straight  lines  determine  a  plane:  two 
intersecting  planes  determine  a  straight  line. 
Such  propositions  also  exist,  one  in  plane  geome- 
try and  the  other  in  solid  geometry,  as  when  the 
terms  triangle  and  trihedral  angle  are  inter- 
changed; e.g.  one  side  of  a  triangle  is  less  than 


the  sum  of  the  other  two:  one  face  angle  of  a 
trihedral  angle  is  less  than  the  stun  of  the  other 
two.  The  term  duality  appears  in  the  projective 
geometry  of  Gergonne  (JS13).  and  the  develop- 
ment of  the  'principle  of  duality'  in  another 
\\ork  by  the  same  author  (1826).  This  prin- 
ciple is  a  powerful  agent  of  modem  geometry, 
and  it  has  been  applied  to  various  properties  of 
curves. 

DUANE,  du-an',  James  (1733-97).  An 
American  lawyer  and  jurist.  He  married  into 
the  Livingston  family,  studied  law,  and  attained 
great  prominence  in  his  profession,  before  the 
Revolution.  In  the  heated  political  discussions 
preceding  the  war,  he  opposed  all  radical  meas- 
ures, being  ready  to  sacrifice  nuich  for  the  sake 
of  peace.  He  was  chosen  a  delegate  to  the  first 
Continental  Congress  in  177-1,  and  aroused  vio- 
lent opposition  by  his  proposal  for  a  recognition 
of  the  validity  of  the  British  Navigation  Acts 
and  his  advocacy  of  Galloway's  sclieme  for  a 
i:nion  of  all  the  colonies  under  a  cliief  magis- 
trate appointed  by  the  King.  His  distrust  of  a 
republican  form  of  government  led  him  vigorous- 
ly to  oppose  the  adoption  of  the  Declaration  of 
Independence.  He  continued  to  hoj^e  for  paci- 
fication until  the  last,  but  when  the  break  came 
he  threw  in  his  lot  with  the  Patriot  party.  He 
continued  a  member  of  the  Continental  Congress 
throughout  the  entire  Revolutionary  period,  tak- 
ing an  active  part  in  the  debates.  He  Avas  one 
of  the  authors  of  the  first  Xew  York  State  Con- 
stitution, was  a  member  of  the  Committee  of 
Safety  in  Xew  York  City  in  1776-77,  and  after 
the  evacuation  of  the  city  by  the  British  in 
1783  he  was  chosen  the  first  ^layor  under  the 
new  charter,  serving  until  1789.  In  that  year 
he  was  appointed  by  Washington  to  the  office  of 
United  States  District  -ludge  for  Xew  York, 
which  he  held  until  1704,  rendering  many  de- 
cisions which  Avere  of  considerable  importance 
in  the  formative  period  of  the  country's  exist- 
ence. 

DUANE,  James  Chatham  (1824-97).  An 
American  military  engineer,  born  in  Schenec- 
tady, X.  Y.  He  graduated  at  Union  College  in 
1844  and  at  West  Point  in  1848;  commanded  the 
engineer  company  in  the  Utah  expedition  of 
1858,  and  AAas  instructor  at  West  Point  from 
that  year  until  1861.  In  the  Civil  War  he 
served  Avith  distinction  as  captain  of  engineers 
in  the  Peninsular  Campaign  of  1862;  Avas  chief 
engineer  of  the  Army  of  the  Potomac  in  the 
battles  of  South  Mountain  and  Antietam ;  Avas 
chief  engineer  of  the  Department  of  the  South 
for  a  time  in  1863;  and  from  July.  1863,  until 
the  close  of  the  Avar  again  serAcd  in  the  Army 
of  the  Potomac.  He  Avas  brcAetted  brig£ldier- 
general  in  1865;  had  charge  of  the  construction 
of  the  fort  at  Willets  Point,  X.  Y.,  from  1865 
to  1868:  served  as  superintendent  of  fortifica- 
tions on  the  Elaine  and  Xcav  Hampshire  coasts, 
and  in  1886  became  chief  of  engineers  Avith  the 
regxilar  rank  of  brigadier-general.  He  published 
a    Manual  for  Engineer   Troops    (1862). 

DUANE,  Wri.T.i.\M  (1760-1835).  An  Ameri- 
can politician  and  journalist,  born  in  northern 
Xew  York  near  the  banks  of  Lake  Champlain. 
He  Avas  sent  to  Ireland  in  1771  to  be  educated, 
learned  the  printer's  trade,  and  in  1784  Avent  to 
British  India,  Avhere  he  made  a  fortune,  and 
established    a    newspaper    called    The    World    at 
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Calcutta.  In  consequence  of  too  free  criticism 
of  the  Government  authorities  there,  Duane  was 
kidnaped  at  the  command  of  Sir  John  Shore, 
the  Governor,  and  deported  to  England,  while  his 
property  in  India  was  confiscated.  Duane's  ef- 
forts to  secure  relief,  either  from  the  East  India 
Company  or  the  British  Government,  were  un- 
availing, and  he  again  entered  the  field  of  jour- 
nalism, becoming  editor  of  tiie  General  Adver- 
tiser, in  London,  a  paper  which  later  became  the 
London  Times.  In  171*5  he  returned  to  America, 
where  he  became  associated  with  Benjamin 
Franklin  Bache  in  Philadelphia,  in  editing  the 
A  urora,  one  of,  the  strongest  Republican  organs 
in  the  countrj\  Forming  an  alliance  with 
Michael  Leib  and  other  radical  Republicans,  he 
dominated  the  party  in  Pennsylvania  for  several 
years.  In  the  Aurora,  following  the  journalistic 
methods  introduced  in  America  by  Cobbett,  he 
attacked  his  political  and  personal  enemies  bit- 
tcrlj'  and  unsparingly,  filling  his  columns  with 
fierce  invective,  insinuations,  and  scandal  of 
every  sort.  Not  only  were  the  Federalists  the 
objects  of  his  attacks,  but,  disappointed  in  not 
receiving  from  Jeflerson  rewards  commensurate 
with  what  he  conceived  to  be  the  value  of  his 
services  to  him,  he  set  out  to  hamper  the  Ad- 
ministration, and  to  sow  discord  among  its 
members.  He  attacked  Gallatin  constantly,  at- 
tempting to  arouse  Jefi'erson's  jealousy  bj"^  de- 
claring that  he  was  seeking  to  become  his  suc- 
cessor in  the  Presidency.  In  1800  charges  made 
by  him  in  connection  with  the  Ross  Electoral 
Count  Bill  led  to  his  being  summoned  before-  the 
bar  of  the  United  States  Senate  on  a  charge 
of  libel.  He  Avas  arraigned,  but  refused  to  ap- 
pear for  trial  or  put  in  a  defense,  denying  the 
Senate's  jurisdiction.  He  was  adjudged  guilty 
of  contempt,  and  his  arrest  ordered,  but  he  was 
never  arrested.  In  Pennsylvania  politics  he 
exerted  great  influence,  and  originated  the  or- 
ganization known  as  the  "l^^iends  of  the  People' 
in  opposition  to  that  wing  of  the  party  repre- 
sented by  Gallatin,  Dallas,  and  McKean.  In 
1804  he  pressed  the  wholesale  impeachment  of 
the  State  Supreme  Court  judges.  The  transfer 
of  the  seat  of  government  to  Washington  de- 
creased the  importance  of  the  Aurora,  which 
grew  more  abusive  as  its  influence  grew  less.  In 
1808,  just  before  retiring,  Jefferson  appointed 
Duane  a  lieutenant-colonel  in  the  army.  He  con- 
tinued to  edit  the  Aurora,  and  attacked  Madi- 
son in  particular,  who  quieted  him  in  1813  by 
an  appointment  as  adjutant-general.  He  sold 
the  Aurora  in  1822,  and  after  traveling  in  South 
America,  wrote  an  account  of  it  entitled  A  Visit 
to  Columhia  in  1822-23  (1824).  He  also  pub- 
lished The  Mississippi  Question  (180.3);  Mili- 
tary Dictionary  (1810)  :  .1?!  Epitome  of  the  Arts 
and  Sieienccs  (1811):  Handbook  for  Riflemen 
(1813);  Handhook  for  Infantry  (1813);  and 
American  Military  Library    (1819). 

DUANE,  Wttxtam  Jonx  (1780  1865).  An 
American  lawyer  and  financier.  He  was  born 
in  Clonmel,  Ireland:  sludied  law:  Avas  admitted 
to  the  bar  in  1815.  and  practiced  his  profession 
in  Philadelphia.  He  obtained  distinction  as  a 
lawyer,  and.  becoming  interested  in  education, 
served  as  a  trustee  and  subsequently  as  a  di- 
rector of  Girard  College.  In  1833  he  was  ay)- 
pointed  Secretary  of  the  Treasury  bv  President 
Jackson,  but  was  removed  later  in  the  vear  for 


refusing  to  withdraw  the  Government  deposits 
from  the  United  States  l>ank  without  authority 
from  Congress.  He  was  the  author  of  The  Laic 
of  Nations  Investigated  (1809)  ;  Letters  on  In- 
ternal Improvements  (1811);  and  Narrative 
and  Correspondence  Concerning  the  Removal  of 
the  Deposits  (1838). 

DUBAN,  du'biiN',  Jacques  Felix  (1797- 
1870).  A  French  architect.  He  was  born  in 
Paris,  and  was  educated  by  Debret  at  the  Ecole 
des  Beaux-Arts,  and  in  Italy,  where  he  remained 
for  several  years.  Returning  to  Paris  in  1828,  he 
was  appointed  architect  for  the  Ecole  des  Beaux- 
Arts  in  1832.  and  intrusted  with  the  extension  of 
that  building.  About  1845  he  undertook  the  resto- 
ration of  the  palaces  of  Blois,  Dampierre,  and 
Chantilly.  As  architect  of  the  Louvre  he  dis- 
played admirable  taste  in  restoring  the  facade 
of  the  old  wing  of  the  building  and  in  making 
various  other  noteworthy  improvements.  Many 
of  his  architectural  designs,  such  as  the  "Essai 
de  restauration  d'une  maison  antique  Ti  Pom- 
pei,"  and  the  "Etudes  faites  en  Italic,"  were 
exhibited  in  the  Salon. 

DU  BARRY,  du  ba're',  Marie  Jeanne  Becu, 
Coiuitess  (1743-93).  The  celebrated  mistress  of 
Louis  XV.  She  was  born  August  19,  1743,  at 
V'aucouleurs,  and  was  tlie  natural  daughter  of 
a  woman  named  Anne  Becu,  who,  about  the  year 
1749,  returned  to  Paris  with  her  two  children, 
Jeanne  and  Claude,  and  married  a  domestic 
named  Rancon.  The  beauty  of  little  Jeanne  won 
lier  many  friends,  chief  of  whom  was  the  rich 
financier  and  philanthropist,  M.  Billaud-Dumon- 
ceaux.  Through  him  and  the  Abbe  Arnaud  she 
was  admitted  to  the  convent  school  of  Sainte 
Aurore.  There  she  remained  for  some  seven  or 
eight  years,  acquiring  but  little  knowledge  and 
enduring  a  great  deal  of  irksome  discipline. 
Emei'ging  from  the  convent  at  the  age  of  fifteen. 
.Jeanne  Becu,  or  Jeanne  Rancon,  as  she  appears 
then  to  have  been  called,  dwelt  with  her  mother 
for  a  time  and  then  became  a  lady's  maid  to 
Mme.  De  la  Garde  and  later  a  milliner  in  the 
house  of  a  certain  Sieur  Labille,  where  she 
doubtless  had  many  love  affairs.  She  Avas  at 
this  time  knoAvn  as  IMlle.  Lange,  but  soon  as- 
sumed the  more  aristocratic  cognomen  of  Beau- 
A'arnier.  In  the  midst  of  her  gallantries,  .Jeanne 
Becu  met  the  dissolute  Comte  Jean  Du  Barry, 
known  specifically  as  'the  Roue.'  Avho  made 
her  his  mistress  and  induced  her  to  change  her 
name  to  Vaubarnier  or  Vaubernier,  by  Avhich 
she  is  generally  known  Avith  the  subseqiiently 
added  prefix  Gomard.  For  four  years  she  pre 
sided  OA'er  the  gaming  rooms  of  her  lover,  until, 
in  the  spring  of  1768,  she  came  in  the  patli  of 
Louis  XV.,  Avho  Avas  immediately  captivated  by 
her  charms,  and  made  lier  his  mistress.  To  add 
n  shoAV  of  decency  to  the  matter,  a  husband  Avas 
found  for  her  in  the  person  of  Comte  Guillaume 
du  l^arry.  the  Iirother  of  Comte  Jean.  For  fiA^e 
years  the  Du  Barry  ruled  King  and  Court.  The 
Due  d'Aiguillon  was  her  confidant  and  adviser, 
the  Chancellor  IMaupeou  iised  her  influence  to 
dismiss  and  exile  the  Parlement  in  1771,  Avhile 
the  Abbe  Ternay  Avas  suave  and  polite  to  her  at 
all  times.  She  A\'as  the  patron  of  artists  and 
men  of  letters,  and  during  her  reifT)  she  is  esti- 
mated to  haA'e  cost  France  35,000,000  livres.  She 
liad  numerous  enemies,  however,  chief  of  whom 
was  the  Due  de  Choiseul,  ^Tinister  of  Foreign  Af- 
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fairS;  whose  dismissal  she  brought  about  in  1770. 
The  death  of  Louis  X\'.  caused  her  retireuieut 
from  the  Court.  Some  time  after  the  outbreak  of 
the  Revolution  she  went  to  London  to  see  about 
the  recovery  of  her  jewels,  which  had  been  stolen. 
On  her  return,  Robespierre  caused  her  to  be  ar- 
rested, July,  1793.  In  November  she  was  tried 
before  the  Revolutionary  Tribunal,  and  accused 
of  "having  wasted  the  treasures  of  the  State,  of 
conspiracy  against  the  Republic,  and  with  having, 
in  London,  worn  mourning  for  the  late  King." 
She  was  condemned  to  death  and  was  sent  to  the 
guillotine.  December  7,  1793.  ^lost  of  the  ac- 
counts given  of  ^Madame  du  Barry  are  unreliable. 
She  was  the  victim  of  much  slander,  and  stories 
concerning  her  amours  are  rarely  trustworthy. 
The  Memoircs  (6  vols.,  Paris,  1829-30;  Engl, 
trans.,  1830,  1896),  published  under  her  name, 
have  no  real  value.  Consult:  Douglas,  Life  and 
Times  of  Machnnc  du  Barry  (London,  1896)  ; 
Lacretelle,  Histoire  de  Frauce  pendant  le  dix- 
huiticnie  siccle  (Paris,  1830)  ;  Vatel,  Histoire 
de  Madame  du  Barry,  etc.  (Versailles,  1880)  ; 
Goncourt,  La  Du  Barry   (Paris,  1880). 

DUBBS,  Joseph  He>-ry  (1838—).  An  Ameri- 
can Reformed  clergyman,  born  at  North  White- 
hall, Pa.,  and  educated  at  Franklin  and  Marshall 
College,  Lancaster,  Pa.,  and  at  ]\lereersburg 
Theological  Seminary.  He  is  professor  of  history 
and  archipologj'  in  Franklin  and  Marshall  Col- 
lege, to  which  position  he  was  appointed  in 
1875.  He  engaged  in  interesting  researches  bear- 
ing on  the  early  history  of  the  German  churches 
in  Pennsylvania.  His  principal  publications 
include  a  IJisforic  Manual  of  the  Reformed 
Church  (1885);  Home  Ballads  and  Metrical 
Versions  (1888);  History  of  the  Reformed 
Church  (1895);  Leaders  of  the  Reformation 
(1900)  :  and  contributions  to  the  Encyclopcedia 
Britannica,  the  Fi  chaff -Her zog  Encyclopcedia, 
and  similar  works. 

DUB'LIN  (Ir.  Duhh-linn.  Black  Pool).  A 
maritime  county  in  the  east  of  Leinster  Prov- 
ince, Ireland,  l)ounded  on  the  north  by  ^leath, 
on  the  east  by  the  Irish  Sea,  on  the  south  by 
Wicklow.  and  on  the  west  by  Kildare  and  IMeath 
(Map:  Ireland.  E  3).  Area.  354  square  miles. 
The  coast,  indented  by  creeks  and  bays,  is  70 
miles  long,  and  is  skirted  by  several  isles.  Dub- 
lin is  the  best-cultivated  county  in  Ireland. 
The  chief  crops  are  oats,  wheat,  potatoes.  There 
are  important  fisheries  of  turbot,  brill,  solo, 
plaice,  cod.  haddock,  and  oysters.  The  manu- 
factures (chietly  of  cottons,  stockings,  and  em- 
broidered muslins)  are  mostly  confined  to  Dub- 
lin and  the  vicinity  of  the  metropolis,  and  are 
of  more  value  than  in  any  other  Irish  county, 
'the  chief  towns  are  Dublin,  the  capital  of  Ire- 
land, and  Kingstown,  fnlike  other  Irish  co\m- 
ties,  Dublin  County  shows  an  increase  of  po])U- 
lation  from  378,560  in  1841  to  447,200  in  1901. 

DUBLIN.  The  capital  of  Ireland,  in  Dublin 
County  and  the  Province  of  Leinster,  at  the 
mouth  of  the  river  LifTey.  in  Dublin  Bay  on  the 
east  coast  of  Ireland  (Map:  Ireland.  E  3).  It  is 
situated  in  latitude  53°  23'  N.  and  longitude  6° 
20'  W.  (observatory).  It  is  built  on  land  re- 
claimed from  the  sea,  and  is  generally  flat.  The 
river,  running  from  west  to  east  between  granite 
walls  and  parapets,  divides  the  city  into  two 
almost  equal  portions  joined  by  several  bridges. 
On  each   side  there  is  a  spaciotis  roadway,  with 


tall  houses  and  excellent  shops.  Near  the  cus- 
tom house  tliere  are  several  large  docks  in  com- 
munication with  the  Royal  and  Grand  canals ;  the 
former  connecting  Dublin  with  the  North  Shan- 
non and  the  west  of  Ireland,  the  latter  with  the 
southern  portion  of  the  same  river  and  the  south. 
The  harbor  and  docks  are  protected  by  two  large 
breakwaters.  In  the  newer  parts  of  Dublin  tlie 
streets  run  at  right  angles  and  are  remarkable 
for  their  breadth.  The  most  imposing  is  Sack- 
ville  Street,  which  is  120  feet  broad.  At  its 
north  end  is  the  Rotunda,  with  Rutland  Square — 
in  its  centre  are  the  beautiful  Ionic  portico  of  the 
general  post-olfice  and  Nelson's  -monument  (up- 
ward of  130  feet  high).  A  feature  of  Dublin  is 
its  squares,  which  are  numerous,  spacious,  and 
sometimes  well-kept.  The  southeast  and  north- 
east quarters  contain  many  beautiful  squares, 
with  splendid  streets  and  terraces.  The  centre, 
and  the  northwest  quarter  are  the  great  empo- 
riums of  trade,  and  the  residence  of  the  middle 
classes,  many  of  whom  have  private  houses  in  the 
suburbs.  The  southwest  division,  part  of  which 
is  called  the  "Liberties,'  once  the  seat  of  the  silk 
trade,  is  the  slum  district.  The  streets  in  this 
quarter  are  narrow,  crooked,  and  irregular.  The 
city  is  surrounded  by  a  'circular  road'  nearly  nine 
miles  in  length,  forming  a  favorite  drive  and 
promenade. 

There  are  numerous  places  of  worship.  Catho- 
lic and  Protestant,  monasteries,  convents,  prio- 
ries, and  a  Jewish  synagogue.  The  most  remark- 
able among  the  Protestant  churches  are  Saint 
Patrick's  Cathedral,  founded  in  1190.  and  re- 
stored by  the  munificence  of  a  single  individual, 
and  Christ  Church,  which  has  also  undergone 
restoration:  and  among  the  Catholic,  Saint 
ilary's,  Saint  Saviour's,  Saint  Augustine's,  Saint 
Kilvin's.  The  public  buildings  include  the  Bank 
of  Ireland,  formerly  the  House  of  Parliament. 
Trinity  College,  the  custom  house,  and  the  four 
courts.  Dublin  Castle  has  no  pretensions  to 
architectural  beauty.  There  are  monuments  of 
William  III.  in  College  Green,  now  a  paved 
street ;  of  Nelson,  the  Duke  of  Wellington,  Gold- 
smith, Burke,  Grattan,  and  many  others  on  va- 
rious public  sites.  The  enviions  of  Dublin  are 
especially  beautiful.  Rathmines,  a  southern 
suburb,  has  become  a  large  township,  and  is  the 
favorite  residence  of  the  wealthier  part  of  the 
mercantile  community.  Glasnevin,  on  the  north, 
deserves  special  notice  as  the  favorite  residence 
of  the  poet  Tickell,  of  Addison,  Steele,  Parnell, 
Swift,  Sheridan,  and  many  other  celebrities.  In 
the  cemetery  at  Glasnevin  lie  the  remains  of 
Curran,  O'Connell.  and  Tom  Steele.  Phoenix 
Park  is  a  magnificent  area  of  over  1750  acres, 
in  some  parts  level,  in  others  with  bi'oken 
ground,  having  a  large  amount  of  timber  and 
brushwood,  which  shelter  herds  of  deer.  It 
affords  ample  scope  for  military  reviews,  and  is 
extensively  used  by  the  inhabitants  of  Dublin 
for  recreation.  The  Lord  Lieutenant  or  Vice- 
roy of  Ireland  holds  his  court  in  Dublin  Castle 
during  the  winter  months,  and  in  the  summer 
season  removes  to  the  Lodge,  situated  beyond 
Phoenix  Park. 

The  chief  educational  institution  of  Dublin 
is  Trinity  College  and  University.  (See  Din 
Lix,  Unt\'KR.sity  of.)  There  are  also  a  Catholic 
university,  which  has  a  very  successful  medical 
school,    and    manv    literary    and    scientific    so- 
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cieties.  There  are  two  botanic  gardens — one  at 
(Jlasnevin,  belonging  to  the  Royal  Dublin  So- 
ciety, and  one  near  Donnybrook,  connected  with 
the  university.  The  hospitals,  asylums,  orphan- 
ages, and  other  charitable  institutions  are  nu- 
merous, and  liberally  maintained. 

Tiie  municipal  affairs  are  under  the  control  of 
a  town  council  of  sixty  members,  comprising 
Lord  ^layor,  aldermen,  and  councilors.  The 
civic  spirit  is  progressive.  The  city  owns  docks 
and  wharves,  water-supply,  markets,  municipal 
tenements,  electric  lighting  pUjnt,  maintains 
parks,  zoillogical  gardens,  museum  and  library, 
art  gallery,  and  model  school.  The  metropolitan, 
j^olice  force  has  jurisdiction  over  the  surround- 
ing country  within  eight  miles  of  the  castle.  The 
city  sends  four  members  to  Parliament.  The 
chief  manufactures  are  porter,  whisky,  and  pop- 
lin, and  there  are  glass-works,  cotton  and 
linen  factories,  and  foundries.  Dublin  has  a 
large  import,  but  a  decreasing  export  trade.  Its 
chief  imjjorts  are  grain,  I'aw  cotton,  metal  ores, 
timber,  petroleum,  sugar,  cork,  and  butter;  ex- 
ports wool,  manure,  iron  and  steel  manufactures, 
whisky.  Over  8000  vessels  enter  and  clear  a 
gross  tonnage  of  4,850.000  annually.  The  total 
value  of  imports  and  exports  averages  .$12, .500.- 
000.  Dublin's  shipping  comprises  214  sailing 
and  103  steam  vessels  of  61,607  tons.  ]\Iuch  of 
the  inland  traffic  is  carried  on  by  the  canals 
above  mentioned  and  by  the  railways  extending 
to  all  parts  of  Ireland.  Dulilin  is  the  seat  of  a 
United  States  consulate.  Population  of  munici- 
pal borough,  in  1891.  268,587:  in  1901.  289,108; 
and  of  the  metropolitan  police  district,  in  1891, 
345,959;   in   1901.  373,179. 

History.  Frequently  called  Bally  Aticlec — 
town  of  the  hurdle  ford — from  the  ford  of 
liurdles  that  spanned  the  river  in  this  vicinity, 
this  name  was  probably  antedated  by  the  per- 
petuated Dubh-linn — the  black  pool — and  the 
Khlana  of  Ptolemy.  Christianity  was  introduced 
by  Saint  Patrick,  who,  in  448,  baptized  the  King 
of  Baile-atha-cliath.  From  tlie  ninth  century 
until  1170.  with  interruptions,  Dublin  was  held 
by  the  Danes.  The  Anglo-Norman  Conquest  by 
Henry  II.  finally  dispossessed  them.  .James  II.  held 
a  Parliament  here  in  1689  and  foimded  a  mint, 
and  in  Saint  Patrick's  Cathedral  William  III. 
returned  thanlcs  for  the  victory  of  the  Boyne. 
Lord  Fitzgerald  (q.v. )  planned  to  seize  the  city 
and  castle  during  the  rebellion  of  1798,  but  was 
captured  before  the  attcm])t  was  made,  and  Rob- 
ert Emmet  (q.v. )  also  made  an  unsuccessful  at- 
tempt in  1803.  On  May  6,  1882,  Lord  Cavendish, 
ihe  newly  appointed  Secretary  for  Ireland,  and 
the  Under-Secretary  Burke  was  murdered  in 
Phoenix  Park.  Consult:  Gilbert,  Uisfori/  of  Dub- 
lin (3  vols.,  Dublin.  1854-59)  :  "Greater  Dublin." 
in  London  Municipal  Journal  (1889)  :  Gerald. 
Picturesque  Dublin.  Old  and  yeic  (London. 
1897)  :  Gross.  "Dublin."  in  Bibliographi/  of 
Briiifth    Municipal   History    (New   York,    1897). 

DUBLIN,  University  of.  The  chief,  and  for 
many  years  the  only  institution  for  higher  edu- 
cation in  Ireland.  The  first  University  of 
Dublin  was  established  in  connection  Avith  Saint 
Patrick's  Cathedral  in  1320,  but,  lacking  an  en- 
dowment, was  never  successful,  and  perished, 
probably  at  the  dissolution  of  the  cathedral  foun- 
dation by  Henry  VIII.  The  present  foundation, 
better  known  as  Trinity  College,  is  unique  in  hav- 


ing the  organization  and  functions  of  both  a  col- 
lege and  a  university.  In  1591  gueen  Elizabeth 
issued  a  charter  incorporating  a  college,  as  'the 
mother  of  an  university,'  with  the  title  of  'the 
College  of  the  Holy  and  Undivided  Trinity,  near 
Dublin.'  It  was  expected  that  other  colleges 
would  be  formed  about  this  nucleus,  and  that  a 
universitj^  after  the  English  model  Avould  gradu- 
ally arise  in  the  Irish  capital.  This  expectation 
was,  however,  disappointed,  and  though  the  in- 
stitution has  flourished,  it  has  not  been  in  the 
way  expected.  The  new  foundation  received  lit- 
tle but  its  charter  from  the  Queen;  the  corpora- 
tion of  Dublin  gave  to  it  the  grounds  and  ruins 
of  the  suppressed  monastery  of  All  Hallows,  and 
a  building  fund  was  raised  by  subscription 
among  the  Irish  gentry.  The  first  chancellor 
was  William  Cecil,  Lord  Burghley,  Elizabeth's 
great  minister,  who  Avas  also  chancellor  of  Cam- 
bridge. The  first  five  provosts  were  Cambridge 
men,  and  by  this  connection  the  influence  of  the 
English  university  on  the  Irish  foundation  was 
very  strong.  The  exclusive  royal  patronage  and 
control  by  the  English  Crown  promised  much, 
but  under  Elizabeth  the  college  was  but  poorly 
supported  and  led  a  precarious  existence.  James 
I.  supplied  an  endowment  of  some  £400  a  year 
as  a  pension,  together  with  certain  estates  in 
Ulster,  which  insured  its  future.  In  1601  the 
English  troops  defeated  the  Spanish  at  Kinsale, 
and  in  commemoration  of  their  victory  sub- 
scribed £1800  from  the  arrears  of  their  pay  to 
establish  a  library  for  the  college.  The  two 
trustees  of  this  fund  were  Dr.  Challoner  and 
^Ir.,  later  Archbishop,  Ussher.  Subsequently  the 
collection  of  Ussher  Avas,  Avith  some  difficulty, 
purchased  by  the  officers  and  soldiers  of  the 
army  of  the  Common AAcalth  of  Ireland,  and 
from  these  tAvo  unusual  contributions  the  foun- 
dation of  the  present  collection  AAas  laid.  The 
original  constitution  of  the  university,  mean- 
Avhile,  haA'ing  been  found  defectiA'e,  new  statutes 
Avere  framed  and  issued  under  the  direction  of 
Archbishop  Laud  in  1637.  A  considerable  part 
of  these  are  still  in  force.  Under  the  present 
system,  the  administration  rests  in  the  hands  of 
a  board  consisting  of  the  proA-ost  and  senior 
felloAA'3,  in  connection  Avith  the  A'isitors,  a  council 
(since  1874),  and  the  senate.  The  proA-ost  is 
appointed  by  the  Crown  and  is  the  chief  officer 
of  the  college.  The  board  consists  of  the  pro- 
Aost  and  senior  felloAvs  of  the  college,  and  carries 
on  ordinary  college  business.  The  council  con- 
sists of  the  proA'ost,  four  members  of  the  senate 
chosen  by  the  senior  fellows,  four  by  the  junior 
fclloAvs,  four  by  the  professors  not  felloAvs,  and 
four  by  the  senate  at  large.  The  council  co- 
operates Avith  the  board  in  regulating  the  stud- 
ies and  the  appointment  of  professors.  The 
senate  consists  of  the  chancellor.  A'ice-chancellor, 
and  all  masters  and  doctors  of  the  iiniA'ersity 
Avhose  names  are  on  its  books.  The  fellows  are 
of  two  grades,  senior  and  junior.  The  senior 
felloAvs  comprise  the  chief  officers  of  the  college; 
the  junior  felloAvs  form  the  bulk  of  the  tutorial 
force  of  the  college.  Fellows,  chosen  primarily 
by  examination,  are  promoted  by  seniority. 
There  is  a  considerable  body  of  professors,  some 
forty  in  all,  besides  lecturers,  and  some  specinl 
instructors.  There  are  seventy  scholarships,  be- 
sides many  prizes.  As  at  Cambridge,  the  old 
distinction?  among  undergraduates  still  exist. 
There    are    five   classes    of    students;    noblemen, 
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sons  of  noblemeu,  and  baronets;  fellow-com- 
moners, scholars,  pensioners,  or  ordinary  stu- 
dents in  arts,  and  sizars,  or  poor  students,  as- 
sisted by  the  college.  Of  this  last  division  there 
are  some  thirty,  wlio,  like  scholars  and  prize 
men,  obtain  their  positions  by  competitive  ex- 
amination. 

Entrance  to  the  college  is  by  examination,  and 
tlicre  is  an  additional  examination  for  high 
places  at  entrance.  The  majority  of  men  enter 
the  arts  course,  but  there  are  courses  leading  to 
degrees  in  music  and  in  engineering,  distinct 
from  that  in  arts.  The  course  of  study  usually 
extends  over  four  years,  and  may  be  an  ordinary 
or  an  honor  course.  In  the  latter,  higher  re- 
quirements are  demanded.  In  each  year  one 
term  of  the  three  must  be  'kept'  by  examination, 
the  others  by  attendance  on  lectures  or  by  ex- 
amination. The  required  course  for  1900-01 
gives  the  best  idea  of  the  arrangements  of 
studies.  First  year  ('junior  freshman'),  mathe- 
matics, Greek,  Latin,  Latin  composition,  Eng- 
lish composition:  second  year  ('senior  fresh- 
man'), the  same,  with  the  addition  of  logic  and 
mathematical  physics  in  the  second  and  third 
terms.  The  final  freshman  examination  covers 
all  these.  In  the  thii-d  year  ('junior  sopliister') 
mathematical  physics,  logic,  and  English  com- 
position are  required  throughout  the  year,  as- 
tronomy for  one  term,  the  rest  of  the  work  being 
optional.  In  the  fourth  year  ('senior  sophister') 
astronomy,  ethics,  and  English  composition  are 
compulsory  throughout  the  year,  logic  for  two 
terms.  The  degree  examinations  cover  these  as 
well  as  the  optional  work,  ilen  going  into  the 
profession  of  law,  medicine,  and  divinity  are 
allowed  to  anticipate  their  professional  courses 
in  these  last  two  years.  These  courses  lead  to 
the  degree  of  B.A.  The  degree  of  il.A.  must  be 
a  B.A.  of  at  least  three  years'  standing,  with 
no  further  requirement.  A  Doctor  of  Science 
must  be  a  B.A.  of  three  years'  standing,  present 
a  thesis,  and  if  required,  pass  an  examination. 
The  same  requirements,  in  some  form  or  other, 
apply  to  all  other  advanced  degrees,  in  litera- 
ture, divinity,  medicine  and  surgery,  engineer- 
ing, and  music. 

The  university  is  possessed  of  a  number  of 
valuable  collections,  and  controls  several  im- 
portant institutions.  The  library  contains  over 
260.000  volumes.  The  astronomical  obser\'atory 
of  Trinity  College  is  situated  at  Dunsink,  five 
miles  from  the  college,  and  is  the  official  resi- 
dence of  the  royal  astronomer  for  Ireland.  There 
are,  pertaining  to  the  college,  museums  of  natu- 
ral philosophy,  astronomy  and  zoiilogy,  geology' 
and  mineralogy,  cnirineering.  pathology,  materia 
medica.  and  an  herbarium,  botanical  laboratory-, 
and  gardens.  The  grounds  of  the  college  in  the 
centre  of  the  city  are  extensive,  the  buildings 
large  and  handsome.  Among  the  more  famous 
names  connected  with  the  institution  may  be 
mentioned  those  of  Archbishop  L^ssher,  Burke. 
Sheridan.  Swift.  Goldsmith.  Berkeley,  and  Sir 
W.  Hamilton.  Consult:  Taylor.  Hisinri/  of  Duh- 
lin  Unirersitif  (London,  1845)  :  Stubbs.  IHstori/ 
of  Dvbliyi  Unircrsifp.  front  its  Foundation  to 
the  End  of  the  Eiqhtrenth  Centnru  (Dublin. 
ISnO)  :  The  Bonk  of  Trinity'  CoUepe  (Dublin. 
1.501-1801),  an  excellent  account,  the  best  refer- 
ence bonk:    Dublin    Unircrsitrf  Cnlendar. 

DUBNER,  diip'ner,  Frtkdrich  (1802-67).  A 
German-French  classical  philologist.  He  was  born 


at  Horselgau,  near  Gotha,  and  after  devoting  six- 
years  to  philological  studies  at  the  University 
of  Guttingen.  was  professor  at  the  Gymnasium 
at  Gotha,  from  1820  to  1831.  During  that 
period  he  attracted  attention  by  his  admirable 
critical  edition  of  Justin  (1831),  and  in  1831 
he  was  called  to  Paris  to  superintend  Didot's 
new  edition  of  Stephanus's  Thesaurus.  After- 
wards he  was  employed  on  Didot's  Bibliotheca 
Grceca,  to  which  he  contributed  the  critical  edi- 
tions of  Plutarch's  Moralia  (1841)  ;  of  Maximus 
Tyrius  (1841);  of  Arrian  (1846);  and  of  Hi- 
merius  (1849);  the  scholia  to  Aristophanes 
(1843)  and  Theocritus  (1849):  the  Fragmenta 
ct  Spuria  (18.55)  :  and  the  Anthologia  Palatinu 
(1864).  He  wrote  the  commentaries  on  Horace 
and  Vergil  for  Didot's  Collection  Elzecirienne ; 
at  the  request  of  Napoleon  III.,  prepared  a 
critical  edition  of  Caesar  (1867)  ;  and  published 
a  number  of  school  editions  of  the  classics. 
Consult  Godefrov.  Notice  sur  Friedrich  Diibner 
(Paris.    1867). 

DUBNO,  doob'no.  A  town  in  the  Russian 
Government  of  Volhynia,  situated  in  a  marshy 
region  on  the  Ikva.  a  little  over  30  miles  from 
the  Austrian  frontier.  Population,  in  1897,  13,- 
800.  mostly  .lews. 

DUBOC",  du'bok',  Edouard  (1822—).  A  Ger- 
man author  of  French  extraction  who  wrote 
under  the  pseudonym  'Robert  Waldmiiller.' 
He  was  born  in  Hamburg,  the  son  of  Edouard 
Duboc,  author  of  Diqnitc  de  Vhomme.  In  ad- 
dition to  the  tragedy  Brunhild  (1873),  the 
drama  Die  Tochter  des  Prlisidenten  (1880),  and 
translations  of  the  poems  of  Francois  Coppee, 
and  of  Alfred  Tennyson's  Enoch  Arden  (1867: 
35th  ed.  1893)  and  In  ilemoriam  (mider  the  title 
Freundcsklage,  4th  ed.  1876),  he  wrote  a  great 
number  of  poems,  novels,  and  romances,  some  of 
the  more  popular  of  which  are:  TJnterm  Schin- 
deldach,  idyls  (I85I);  Das  Terniiichtniss  dcr 
MilUondrin,  a  novel  (1870);  Walpra,  an  elegj' 
(1873);  Leid  und  Lust,  a  novel  (1874):  Die 
Somosierra  (1881);  Darja  (1884);  Felicitas 
(1893):   and  Liebesstiirme    (1897). 

DUBOC,  .luLirs  ( 1829—  ) .  A  German  author, 
brother  of  Edouard  Duboc.  He  was  born  in  Ham- 
burg, and  studied  philosophy  and  history  in 
Giessen,  Leipzig,  and  Berlin.  His  publications 
include:  Gcschichfe  der  englischen  Presse  (after 
Grant,  1873)  :  Die  Psychologic  der  Liebe  (1874: 
2d  ed.  1883)  ;  Eundert  "^Jahre  Zeitgeist  in 
Deutschland  (1889;  part  ii.,  1893);  FUnfzig 
■Jahre  Fraucnfrage  in  Deutschland  (1896).  In 
addition  to  these,  he  has  published  a  great  lum- 
ber of  essays,  a  collection  of  novelettes.  Herzens- 
gcschichten.  Ein  Xovellenstrauss  ( 1888) ,  and  the 
one-act  drama  entitled  Hcrzblattl  (published 
under  the  pseudonyiu  of  'Julivis  Lanz.' 

DUBOIS,  du-bois".  A  borough  in  Clearfield 
County,  Pa..  23  miles  northwest  of  Clearfield,  the 
coimty-seat :  on  the  Allegheny  Valley,  and  the 
EuflFalo,  Rochester  and  Pittsburg  Railroad  (Map: 
Pennsylvania,  C  2).  It  is  principally  engaged  in 
coal-mining  and  lumbering:  but  there  are  also 
iron-works,  foimdry  and  machine  shops,  flour 
and  lumber  mills,  tannery,  etc.  Dubois  was  set- 
tled in  1873,  and  was  incorporated  as  a  borough 
in  1881.  Population,  in  1890,  6149;  in  1900, 
9375. 

DU  BOIS.  AiorsTrs  .Tay  (1849—).  An 
American    mechanical    and    civil    engineer,    born 
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at  Newton  Falls,  Ohio.  He  graduated  in  1861) 
at  the  Sheffield  Scientific  School  of  Yale,  studied 
for  two  years  (1872-74)  at  the  Mining  School 
of  Freiburg  (Saxony),  and  from  1874  to  1876 
was  professor  of  civil  and  mechanical  engineer- 
ing in  Lehigh  University.  In  1876-84  he  was 
professor  of  mechanical  engineering  at  the  Shef- 
field Scientific  School,  and  in  1884  was  appointed 
to  the  cliair  of  civil  engineering  in  the  same  in- 
stitution. His  publications  include  a  transla- 
tion and  edition  of  two  volumes  of  Weis- 
bach's  Ingenieur  und  Maschinen-Mechanik  (The 
Theory  of  the  Steam  Engine,  1878),  a  transla- 
tion of  Professor  Eontgen's  WUrmetheorie  (The 
I'vinciples  of  Thermodynamics,  1880)  ;  TJic 
Strains  in  Framed  Structures  (1883;  11th  ed. 
l!)0(l)  ;  and  The  Elements  of  Mechanics  (3  vols., 
1893-95). 

DUBOIS,  du'bwa'  (  Clement-Francois  )  Theo- 
dore (1837 — ).  A  French  organist  and  composer. 
He  was  born  at  Kosnay,  ]\larne,  and,  after  in- 
struction under  local  teachers,  entered  the  Paris 
Conservatory  in  1853.  His  teachers  were  Mar- 
niontel  (pianoforte),  Benoist  (organ),  Bazin 
(harmony),  and  Ambroise  Thomas  (fugue  and 
composition).  He  graduated  in  1861,  winning 
the  Grand  Prix  de  Home  with  his  popular  can- 
tata Atala.  His  most  important  appointments 
have  been  choirmaster  of  Sainte  Clotilde ;  organ- 
ist at  the  Church  of  the  ^ladeleine ;  professor  of 
harmony  at  the  Conservatory  (1871)  ;  professor 
of  composition  at  the  same  institution  (1891)  ; 
and  successor  of  Gounod  as  chairman  of  the 
Academy  (1894),  and  of  Ambroise  Thomas  as 
director  of  the  Conservatory  (1896).  He  was 
also  elected  an  officer  of  the  Legion  of  Honor, 
and  made  a  member  of  many  important  foreign 
orders.  He  has  been  especially  successful  in 
or<ran  composition,  possibly  because  of  his  own 
brilliancy  as  an  organist,  althovigh  he  has 
iiiso  won  wide  recognition  for  operatic  and 
crcliestral  compositions.  His  more  important 
works  are  Ahcn  Ilamef.  a  grand  opera,  produced 
in  1884;  a  three-act  IdyUe  dramatique  (1895)  ; 
three  oratorios :  Les  sept  paroles  du  Christ 
(1867)  ;  Le  paradis  perdu  (1878)  ;  and  Notre 
Dame  de  la  Mer  (1897).  Among  his  many  other 
published  works  are  cantatas;  several  masses: 
many  orchestral  works;  arrangements  for  organ, 
harp,  and  other  instruments;  concertos  for  botli 
organ  and  violin ;  and  several  impressive  a  ca- 
peJla  choruses. 

DUBOIS,  Edmond  PAtLix  (1822-91).  A 
French  hydrographer  and  inventor  of  marine  in- 
struments, bom  in  Brest.  In  1851  he  was  ap- 
pointed professor  at  the  Ecole  Navale  in  Brest. 
His  most  important  inventions  are  a  gyroscope 
and  a  compass  equipped  with  a  double  needle  to 
determine  the  deflection  caused  by  the  ironwork 
of  a  vessel.  In  addition  to  numerous  contribu- 
tions on  astronomy  and  hydrography  to  scientific 
magazines,  he  published  the  following  important 
works:  Cours  d'astronomie  (3d  ed.  1876)  ;  fours 
de  nnrigation  et  d'hydrogrnphic  (2d  ed.  1869)  ; 
De  la  deviation  des  compas  a  hord  des  navires 
(1867);   Cercle  nautique    (1888). 

DUBOIS,  GuTLLAUME  (1656-1723).  A  car- 
dinal and  prime  minister  of  France.  He  was 
born  at  Brives-la-Gaillarde.  the  son  of  a  country 
doctor,  and  was  educated  at  the  Coll&ge  Saint 
Michel  in  Paris.  Appointed  tutor  to  the  young 
Due  de  Chartres    (the  future  Duke  of  Orleans), 


he  gained  great  influence  over  his  pupil,  whose 
constant  companion  he  was  in  jjeace  and  in  war. 
and  whose  marriage  to  Mademoiselle  de  Blois,  a 
natural  daughter  of  Louis  XIV.,  Dubois  brought 
about.  His  political  career  began  in  1701,  when 
he  was  made  secretary  to  the  French  embassy  at 
London.  In  1715  he  became  private  secretary  to 
his  pupil,  now  the  Regent,  and  quickly  made  him- 
self the  virtual  ruler  of  France.  The  key  of  his 
foreign  i^olicy  was  the  bridling  of  Philip  of  Spain's 
ambition  and  the  overthrow  of  Philip's  minister, 
Alberoni.  Dubois  eirected  this  by  means  of  the 
famous  vmion  of  England.  France,  and  Holland 
in  the  Triple  Alliance  (1717),  later  changed  to 
a  Quadruple  Alliance  by  the  accession  of  Austria. 
This  coalition  worked  a  revolution  in  French  pol- 
icy, since  by  the  new  arrangement  friendship 
was  made  with  England,  an  ancient. enemy,  and 
enmity  declared  against  an  old  ally,  Spain.  The 
last  years  of  Dubois  were  filled  with  great  labors 
and  high  honors.  In  rapid  succession  he  became 
Archbishop  of  Cambrai  ( 1720) ,  Cardinal  (1721), 
and  Prime  Minister  (1722).  He  died  August 
10,  1723.  Dubois  has  been  portrayed  by  his 
enemy,  Saint-Simon,  as  a  deformed  and  de- 
bauched pander  to  the  Regent.  It  is  known  now 
that  malice  has  darkened  the  picture,  thoutrli 
Dubois  was  by  no  means  an  exemjilar}'  citizen  or 
statesman.  The  political  genius  of  the  man, 
however,  can  hardly  be  denied.  Consult:  Seve- 
linges,  Memoires  secrets  ct  correspondance  inedite 
du  cardinal  Dubois  (Paris,  1815)  ;  Capefigue,  Le 
cardinal  DuJjois  (Paris,  1861)  ;  and  for  a  treat- 
inent  of  Dubois's  foreign  policy,  Wiesmer,  Le 
regent,  Vahhe  Dubois  et  les  Anglais  (Paris,  1891) . 

DUBOIS,  Jean  Antoine  (1765-1848).  A 
French  missionary  in  the  East  Indies,  born 
at  Saint  Rameze,  Ardeche.  He  wrote  several 
books  concerning  India,  the  best  known  of  which 
is  the  Descriptions  of  the  Character,  Manners, 
and  Customs  of  the  People  of  India,  and  of  their 
fnstitutions.  Religious  and  Civil  (1816),  a 
standard  work  whicli  was  brought  out  in  a  new 
edition  in  London  in   1900. 

DUBOIS,  Louis  (1830-80).  A  Belgian  paint- 
er, linrn  in  Brussels.  His  paintings,  which 
strongly  suggest  the  influence  of  Courbet,  are 
full  of  animation  and  a  coloring  which  at  times 
strikingly  reminds  one  of  the  brilliancy  of  Jor- 
daens.  In  the  choice  of  subjects  Dubois  reveals 
versatility,  while  his  treatment  of  them  entitles 
him  to  be  ranked  among  the  most  prominent 
representatives  of  the  realistic  school.  His  sub- 
jects include  portraits,  landscape,  marines,  genre 
pictures,  and  still  life.  His  principal  works  in- 
clude: "Priest  Preparing  for  INIass"  (1857): 
"Roulette"  (1860)  ;  "Landscape  with  Dead  Roes" 
(1863)  ;  "Rice  Eater"  (1872)  ;  "Billiard  Plaver" 
(1878)  ;  "The  Meuse  Near  Dordrecht." 

DUBOIS,  Paui,  (1829—).  A  French  sculptor 
and  painter,  born  at  Nogent-sur-Seine  (Aube). 
After  studying  law  for  several  years  he  entered 
the  studio 'of  Toussaint  (1856)."  In  1863  he  ex- 
hibited "Narcissus  at  the  Bath"  and  a  year  later 
"Saint  John  Baptist."  The  former  is  in  the 
laixemhourg.  The  most  popular  of  his  works, 
"The  Florentine  INTinstrel,"  won  a  medal  of  honor 
in  1865;  it  is  alw  in  the  Luxembourg.  This 
graceful,  charming  figure  shows  Dul)ois's  study 
of  Renaissance  models.  He  was  made  conservator 
of  the  Luxemhourir  in  1873.  and  director  of  the 
National  School  of  Fine  Arts  in  1878.    His  monu- 
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ment  to  General  Lamoiiciere,  in  the  cathedral  at 
Nantes,  received  the  medal  of  honor  at  the  Ex- 
position of  1878.  It  is  designed  in  Kenaissance 
style,  and  decorated  with  statues  and  bas-reliefs. 
Among  the  former  are  the  figures  of  Charity, 
Faith,  Military  Courage,  and  Sleditation.  all  of 
the  noblest  character.  His  other  Avorks  in  sculp- 
ture include  a  "Virgin  and  Child"'  (1807  J  ;  "Birth 
of  Eve"  (1873);  "Saint  John  tiie  Baptist  as  a 
Child"  (18G0,  in  the  Luxembourg)  ;  an  equestrian 
statue  of  the  Constable  de  INIontmorency  (1886)  : 
a  statue  of  Jeanne  d'Arc  (1889)  for  the  city  of 
Rheims,  which  had  the  honor  of  a  connnerora- 
tive  medal;  and  potrait  busts  of  Pasteur,  Baudry, 
Gounod,  Henner.  and  others.  His  work  as  a 
painter  is  mostly  in  portraiture,  and  a  notable 
example  of  it  is  "My  Children  "(1876),  both  in 
color  and  drawing  an  admirable  work.  He  was 
made  a  member  of  the  Legion  of  Honor  in  1867. 
commander  in  1886.  and  grand  officer  in  1880. 
Consult  BrownielL  French  Art  (New  York,  1892). 

DTJ  BOIS,  du-bois'.  William  Ewixg  (1810- 
81).  An  American  numismatist,  born  at  Doyles- 
town.  Pa.  He  was  assistant  assayer  in  the  L'nited 
States  ]Mint  in  Philadelphia,  Pa.,  from  18.36. 
and  chief  assayer  from  1872.  In  addition  to 
accumulating  the  comprehensive  and  important 
coin-collection  at  the  mint,  he  published  a  Ma)i- 
val  of  Gold  and  Silver  Coins  of  All  Xotions 
(1842-51). 

DU  BOIS-REYMOND,  du  bwa'ra'mox'.EjiiL 
Heinricii  (1818-96).  A  German  physiologist, 
bom  in  Berlin.  He  was  educated  at  the  col- 
lege of  Neuchatel,  and  became  a  theological 
student  at  the  University  of  Berlin;  but  under 
the  influence  of  ^Mitscherlich,  soon  abandoned 
theolog;v  to  devote  himself  to  chemistry,  natural 
philosophy,  mathematics,  and  geologj-.  Dr.  Ed- 
ward Hallmann  finally  directed  him  toward 
medicine,  and  he  became  a  pupil  of  .Johannes 
^luller,  the  famous  anatomist  and  physiologist. 
In  1811  young  Du  Bois-Reymond  undertook  to 
solve  the  problems  of  animal  electricity  proposed 
by  IMatteucci  and  Nobili.  and  entered  upon  the 
oxjjerimental  work  which  he  prosecuted  for 
forty  years.  An  extensive  account  of  his  first 
researches,  with  a  description  of  the  immense 
munber  of  experiments  made,  largely  by  new 
methods  and  with  apparatus  of  his  own  inven- 
tion, appeared  under  the  title  Untersuclmnr/en 
iiber  tierische  Elektriziliit  (2  vols..  1848-49). 
Previous  attempts  to  observe  electrical  phe- 
nomena during  the  contraction  of  muscle  had 
failed,  and  Du  Bois-Reymond  was  the  first  to  sug- 
gest tetanizing  muscles  in  order  to  obtain  an  in- 
creased duration  of  contraction  for  observation. 
He  discovered  how  to  cause  deflection  of  the  niaor- 
netic  needle  by  the  voluntary  contraction  of 
living  muscle:  demonstrated  electric  phenomena 
in  a  tetanized  nerve;  caused  a  deflection  of  the 
needle  of  the  galvanometer  by  molecular  change, 
accompanying  nerve  currents ;  and  showed  that 
'negative  variation'  is  transmitted  in  a  motor 
nerve  from  periphery  to  centre,  and  in  a  sensors' 
nerve  from  centre  to  periphery.  In  1848  Du  Bois- 
Reymond  was  elected  a  member  of  the  Royal 
Academy  of  Sciences  of  Berlin.  In  1858,  upon 
the  death  of  .Johannes  ^Miiller.  he  succeeded  to  the 
chair  of  physiology  in  the  I'niversity  of  Berlin, 
and  became  director  of  the  laboratory.  In  1867 
he  became  permanent  secretary  of  the  Academy 
of  Sciences  of   Berlin,   and  later  was   made   Im- 


])erial  Privy  Councilor.  Several  of  his  experi- 
mental and  practical  researches  were  in  the 
domain  of  electricity,  without  reference  to  physi- 
ology. These  include  his  important  investiga- 
tions of  the  aperiodic  state  of  the  magnetic 
needle,  induced  by  high  dampening  powers.  He 
invented  the  method  of  reading  messages  over 
the  Atlantic  cable  by  watching  the  beam  of  light 
reflected  from  a  mirror  attached  to  the  needle 
of  a  galvanometer.  He  demonstrated,  contro- 
verting Berzelius  and  Liebig,  that  the  reaction 
of  muscle  substance  at  rest  is  neutral  or  slightly 
alkaline,  and  acid  after  death,  while  in  the  act 
of  contraction  acid  is  evolved.  Du  Bois-Reymond 
was  a  very  successful  teacher,  and  a  popular 
lecturer  in  German,  French,  and  English.  He 
ranks,  with  Helmholtz  and  Virchow,  as  one  of  the 
greatest  scientists  Germany  ever  produced,  his 
researches  having  laid  the  foundation  of  all  our 
true  knowledge  in  connection  with  animal  elec- 
tricity, and  his  observations  forming  permanent 
scientific  material.  Professor  Burdon  Sanderson 
remarked  of  him,  "Du  Bois-Re^nnond  probablv 
never  made  an  incorrect  observation  or  performed 
a  faulty  experiment."  Besides  the  works  men- 
tioned he  published  Leber  die  Grenzen  des  Xatur- 
rrkennens  (Gth  ed.  1884)  ;  Gesummelte  Abhand- 
hingen  zur  allgemeinen  Muskel-  und  Xerven- 
physik  (2  vols..  1875-77)  ;  and  Reden  (2  vols., 
(1886-87).  His  Vorlesunc/en  i'tbcr  die  Physik  des 
orr/anischen  Stofficechsels  were  published  posthu- 
mously (1899).  Consult  Engelmann,  Gedacht- 
uisrede  auf  Emil  Du  Bois-Reymond  (Berlin, 
1898). 

DU  BOIS-REYMOND,  Pail  (1831-89).  A 
(Jeriiian  mathematician,  brother  of  Emil  Du  Bois- 
Reymond.  He  was  born  in  Berlin,  studied  medi- 
cine in  Zurich,  and  afterwards  went  to  Konigs- 
berg,  where  he  devoted  himself  to  physics  and 
mathematics.  In  1865  he  became  lecturer  in 
mathematics  at  Heidelberg,  and  was  appointed 
professor  of  mathematics  at  Freiburg  (1870), 
Tubingen  (1874).  and  in  the  Berlin  Technological 
Institute  (1884).  His  mathematical  work  was 
chiefly  on  dift'erential  equations,  series,  and  the 
theory  of  functions. 

DUBOSC,  du'bosk'.  The  highwayman  for 
whose  crime  Lesurqiies  is  arrested,  in  The  Lyons 
Mail.  Sir  Henry  Irving  has  assumed  this  double 
role  with  great  success. 

DUBOSSARY,  doo'bos-s-i're,  or  NoviE  DuBOS- 
SARY.  A  town  in  the  Russian  Government  of 
Kherson,  situated  on  the  Dniester.  85  miles  north- 
west of  Odessa  (Map:  Russia,  D  5) .  It  has  some 
trade  in  tobacco,  Avine.  grain,  and  other  agri- 
cultural products  of  the  surrounding  district. 
The  town  was  founded  at  the  end  of  the  eigh- 
teenth century.  Population,  in  1897.  13,200,  con- 
sisting of  ^Moldavians,  Russians,  and  Jews. 

DUBOVKA,  doo-buv'ka.  A  river  port  in  the 
Russian  Government  of  Saratov,  situated  on  the 
right  bank  of  the  Volga,  about  30  miles  above 
Tzaritzin  (^la]):  Riissia.  F  5).  Formerly  a  place 
of  considerable  trade  in  agricultural  products, 
Dubovka  has  lost  its  commercial  importance 
since  the  completion  of  the  railway  line  con- 
necting Kalach  on  the  Don  and  Tzaritzin  on  the 
Volga.'^    Population,  in  1897,  16,900. 

DUBS,  dnops,  Jakob  (1822-79).  A  Swiss 
statesman.  He  studied  law  at  Heidelberg,  Bern, 
and    Zurich ;    held    several    official    positions    in 
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his  native  canton ;  was  t-lec-ted  a  member  and 
in  1357  president  of  the  Federal  Conrt :  and  in 
18(54  and  1868  was  elected  president  of  the 
Confederation.  In  politics  he  was  liberal  and 
progressive.  Among  his  publications  are:  Die 
Hchweizer  Demokrafie.  in  Hirer  Fortcnttcicke- 
hing  (186G);  and  Das  offentUche  Recht  der 
schiceizerifichen    Eidgenosscnschaff     { 1877-78) . 

DTJBUFE,  dn'buf,  Claude  Marie  (1790- 
1864).  A  French  artist,  born  in  Paris.  He  was 
a  pupil  of  David,  and  began  by  painting  mytho- 
logical subjects.  The  best  of  this  class  is  the 
"Apollon  et  Cyparisse"  (in  the  Luxembourg). 
In  1827  he  exhibited  "Les  Regrets"  and  "Les 
Souvenirs,"  \\liich  were  very  successful.  He 
then  gave  himself  up  to  the  painting  of  genre 
pictures  and  jiortraits.  Among  these  latter  are 
Louis  Philippe  and  his  daughter  the  Queen  of  the 
Belgians. 

DUBUFE,  Edouaed  (1820-83).  A  French 
portrait  and  tigaire  painter,  born  in  Paris.  He 
was  a  pupil  of  his  father.  Claude  Marie  Dubufe, 
and  of  Paul  Delaroche,  and  his  earlier  works  were 
mostly  religious.  His  chief  success,  however,  was 
in  portrait  painting,  to  which  he  afterwards  con- 
fined himself.  His  works  were  well  drawn,  and 
their  good  finish,  together  with  their  smooth  and 
elegant  coloring,  made  them  popular,  especially 
among  ladies  of  I'ank.  Among  his  sitters  were 
the  Empress  Eugenie  (1853),  Rosa  Bonheur 
(1857),  the  Princess  Mathilde  (1861),  and  the 
Marquise  de  Gallifet.  Among  his  portraits  of 
men.  which  are  better  than  those  of  women,  were 
"Gounod"  (1867),  "Dumas  fils"  (1873),  and 
"Emille  Augier"  (1876).  in  the  Museum  of 
the  Luxembourg.  Besides  his  portraits,  the  best- 
known  of  his  paintings  are  "The  Peace  Congress 
of  1856  at  Paris"  ( 1857.  in  the  Gallery  of  Ver- 
sailles), and  the  "Prodigal  Son"  (1866),  in  the 
manner  of  Paul  Veronese.  He  received  the  Cross 
of  the  Legion  of  Honor  in  1837.  and  a  first-class 
medal  in  the  Salon  of  1844.  Consult  Stranahan. 
A  History  of  French  Painting  (New  York,  1899). 

DUBUFE,  Edoiard  ^Iarte  GriLLAiME  (1853 

).      A    French    painter,    born    in    Paris.      He 

was  the  pupil  of  his  father,  Edouard  Dubufe. 
and  of  Mazerolle.  His  works  include  figures  and 
portraits,  but  he  is  especially  known  by  his 
large  allegorical  paintings,  e.xecuted  with  much 
freedom  and  skill  in  design.  Notable  among 
Ihese  are  his  "Sacred  and  Profane  IMusic"  and 
"The  Trinity  of  Poets."  He  decorated  with 
great  elegance  the  ceiling  of  the  foyer  of  the 
Comt'die  Francaise.  portions  of  the  Hotel  de 
Ville,  of  the  Salle  des  fetes  de  I'Elysee,  and  the 
new  Sorbonne.  He  received  a  first-class  medal 
in  1889,  and  was  made  a  member  of  the  Legion 
of  Honor  in  the  same  year. 

DUBUQUE,  doo-buk'.  A  city,  port  of  entry, 
and  county-seat  of  Dubuque  County,  la.,  167 
miles  west-by-north  of  Chicago,  111.,  and  200 
miles  northeast  of  Des  ]Moines;  on  the  west 
bank  of  the  Mississippi  River,  and  on  the  Illi- 
nois Centra] :  the  Chicago  Great  Western :  the 
Chicago,  Burlington  and  Northern:  and  the  Chi- 
cago, ]\Iilwaiikee  and  Saint  Paul  railroads  (]\Iap: 
Iowa,  G  2).  It  has  communication  by  boat  with 
other  points  on  the  river,  and  is  connected  with 
the  opposite  shore  l>y  throe  bridges,  one  of  which. 
2000  feet  long  and  56  feet  above  hiirh  water,  cost 
$135,000.    Dubuque   is  built  on    and  at   the  foot 


of  picturesque  bluff's.  The  business  district  occu- 
pies the  lower  level,  and  is  regularly  laid  out 
with  broad  streets.  The  city  has  a  public 
library;  a  fine  I'nited  States  Government  build- 
ing, including  the  post-oflice,  custom  house.  Fed- 
eral courts,  etc.:  seven  asylums  and  hospitals; 
and  many  educational  institutions,  among  which 
are  several  Roman  Catholic  colleges  and  acad- 
emies. Wart  burg  Seminary  (Lutheran),  the 
German  Presbyterian  Theological  School  of  the 
Northwest,  and  the  Iowa  Institute  of  Science 
and  Arts.  Dubuque  is  an  important  market  for 
agricultural  produce,  and  the  centre  of  a  large 
wholesale  and  jobbing  trade,  and  of  the  lead  and 
zinc  mining  industry  of  the  Northwest.  It  has 
railway  repair  shops,  enamel-works,  flouring  and 
lumber  mills,  pork-packing  houses,  iron  and 
brass  foundries,  breweries,  and  manufactures  of 
boots  and  shoes,  carriages  and  wagons,  agri- 
cultural implements,  hardware,  leather,  furni- 
ture, toys,  notions,  bricks,  oils,  engines,  boilers, 
steel  ship-hulls,  barrels,  brooms,  pearl  buttons, 
sashes,  doors,  blinds,  etc.  Some  war  vessels  for 
the  Federal  Government  have  been  constructed 
at  Dubuque.  The  annual  income  and  expendi- 
tures of  the  city  amount  to  about  $660,000  and 
$560,000,  respectively;  the  principal  items  of  ex- 
j)ense  being  $30,000  each  for  the  fire  and  police 
de])artments.  and  $100,000  for  schools.  The 
oldest  city  in  the  State,  Dubuque  was  named 
in  honor  of  Julien  Dubuque,  a  French  Canadian 
who  settled  here  in  1778.  The  first  permanent 
settlement  dates  from  1833;  four  years  later 
it  was  incorporated  as  a  town,  and  in  1840  it 
was  chartered  as  a  citv.  Population,  in  1880. 
22,254;  in  1890,  30,311;"  in  1900,  36.297. 

DUG,  duk,  Joseph  Louis  (1802-79).  A  French 
architect,  born  in  Paris,  and  a  pupil  of  Pereier 
at  the  Ecole  des  Beaux-Arts.  He  won  the  Prix 
de  Rome  in  1825.  \Miile  still  a  young  man,  he 
Avas  chosen  with  Alavoine  to  design  the  monu- 
ment in  the  Place  de  la  Bastille  ( 1840) .  In  1854 
he  and  the  architect  Dommey  began  to  enlarge 
and  rebuild  the  Palais  de  Justice.  Due  gave 
himself  entirely  to  this  task,  which  occupied 
him  about  twenty-five  years.  It  is  an  imposing 
mass  of  buildings  in  the  Neo-Classic  style.  Upon 
its  completion  Napoleon  III.  presented  him  with 
the  exceptional  prize  of  100,000  francs,  a  portion 
of  which  the  architect  set  aside  to  establish  a 
biennial  prize  for  high  studies  in  architecture. 
He  was  made  a  member  of  the  Institute  in 
1866.  and  inspectoi-goneral  of  all  civil  buildings 
in  1871.  His  other  works  include  the  monu- 
ments to  Duban  and  Henri  Cahieux. 

DU  CAMP,  dn  kiix'.  IMaxime  (1822-94).  A 
French  author,  born  in  Paris.  His  more  impor- 
tant books  are:  Paris:  ses  organes,  scs  fonctions. 
sa  vie  (6  vols.,  1869-75),  and  a  history  of  the 
Commune,  Les  convulsions  dc  Paris  (4  vols,. 
1878-79).  His  poems  are  gathered  in  Les  chants 
moderncs  (1855).  and  Les  convictions  (1858). 
His  best  novel  is  Mcmoires  d'un  suicide  (1853). 
He  wrote,  also,  Egiipte.  Xubie.  Palestine  et 
f'lyrie  (1852);  was  one  of  the  founders  of  the 
Pevue  de  Paris  (1851-58),  and  a  frequent  con- 
tributor to  the  Revue  des  Deux  Mondes. 

DU  CANGE,  dn  kiixzh.  Charles  du  Fresxe 

( 1610-S8  ) .  A  French  scholar,  one  of  the  greatest 
of  the  seventeenth  century,  born  at  Amiens.  He 
became  Government  treasurer  in  his  native  town, 
but   devoted  his  entire   life  to  the  studv  of  the 
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Middle  Ages.  He  is  best  known  for  his  great 
Glossarium  ad  Scriptores  Medice  ct  Infimce 
Latinitatis,  published  in  three  volumes  in  Paris 
in  1678,  a  veritable  treasure  of  industry  and 
erudition.  It  went  through  many  editions,  al- 
A\ays  with  an  increase  of  subject-matter,  and  was 
last  published  in  ten  volumes  by  Favre  (Niort, 
1884-87),  and  is  the  standard  work  on  medieval 
Latin.  Du  Cange  planned  a  similar  work  for 
media>val  Greek,  and  published  the  Glossarium 
Medice  et  hi/inicr;  Grrecitatis,  on  a  less  extensive 
.scale,  in  Lyons  in  1()88,  the  year  of  his  death. 
He  edited  several  Byzantine  historians,  with 
Latin  translations,  as  Paulus  Silentiarius 
(1670);  Zonaras  (1687);  Xicephorus  Gregoras 
(published  posthumously  in  1702)  ;  and  the 
Chronicon  Paschalc  sire  Ahxandriiium  in  1688. 
Nor  Avere  liis  studies  confined  to  the  mediaeval 
Greek  and  Latin  writers.  Among  his  many 
other  works  were:  Hisioire  de  Vempire  de  Con- 
stantinople sous  les  empereurs  fran^ais  (1657), 
and  Histoire  de  I'ctat  de  la  ville  d'Amiens,  et  de 
ses  eomtc.s.  found  among  his  papers  and  pub- 
lished in  1841.  Consult  Fougere,  Essai  sur  la 
vie  ct  les  ourrages  de  Du  Cange  (Paris,  1852). 

DXJCAS,  doo'kas  (Lat.,  from  Gk.  AoCKas,  Dou- 
kas),  IMiciiAEL.  A  Greek  historian,  who  lived 
in  the  fifteenth  century.  He  belonged  to  the 
imperial  family  of  the  same  name  at  Constan- 
tinople. He  wrote  a  trustworthy  History  of  the 
Fall  of  the  Byzantine  Empire  (edited  by  Bekker 
for  the  Bonn  series  of  Byzantine  historians, 
1834),  embracing  the  period  from  the  death  of 
John  Pal^ologus"  I.,  1355,  to  the  capture  of  Les- 
bos in  1462. 

DUCASSE,  dn'kas'.  Jean  Baptiste  (1646- 
1715).  A  French  naval  officer,  born  at  Saubusse. 
He  entered  the  service  of  the  Senegal  Company, 
and  afterwards  that  of  the  royal  navy,  in  which 
he  rose  to  be  captain.  In  1691  he  was  appointed 
Governor  of  Santo  Domingo.  He  administered 
the  affairs  of  the  colony  with  great  skill,  and 
conducted  a  successful  defense  against  an  in- 
vasion by  tlie  English  and  Spanish  during  the 
War  of  the  League  of  Augsburg.  In  1697  he 
commanded  the  land  forces  in  the  capture  of 
Cartagena,  and  in  1702,  after  a  four  days'  fight, 
defeated  a  superior  English  fleet  imder  Admiral 
Benbow.  With  rank  of  lieutenant-general  of 
naval  forces,  he  directed  the  blockade  of  Bar- 
celona in  1714. 

DUCAT.  A  name  formerly  used  throughout 
Europe  for  coins  of  different  value,  mostly  of 
gold.  Ducats  were  first  struck  by  the  Byzan- 
tine emperors  in  the  eleventh  century,  or,  accord- 
ing to  some  authorities,  a  century  later,  in 
Sicily.  The  name  is  said  to  have  originated 
from  the  legend  found  on  early  Sicilian  pieces. 
Sit  tibi,  Christc,  dafns.  quern  tu  regis,  iste 
Ducatus  ("Be  intrusted  to  thee,  Christ,  this 
duchy  (Ducatus)  of  which  Thou  art  ruler"). 
Especially  famous  were  the  golden  ducats  of 
Venice,  known  as  zecchini  or  sequins.  Later, 
Holland,  the  German  Empire,  Russia,  and  the 
States  of  the  north  began  the  striking  of  ducats. 
At  present  there  are  practically  none  of  these 
coins  in  existence,  outside  of  collectors'  cabinets. 
The  value  of  the  principal  ducats  formerly  in  cir- 
culation ranged  from  $1.46  for  the  Venetian  to 
$2.32  for  the  Spanish  and  Hanoverian  coin:  the 
usual  value  was  .$2.32.  Venice  and  the  Two  Sici- 
lies struck  also  silver  ducats  of  the  value  of  $0.83 


approximately,  and  Spain  issued  silver  ducats 
varying  in  value  from  $0.90  to  $1.10.  In  Austria- 
Hungary  gold  ducats  are  still  coined,  chiefly  for 
the  purposes  of  foreign  trade,  especially  in  the 
Levant.     Quadruple  ducats  also  are  struck. 

DUCCIO  DI  BONINSEGNA,  doo'cho  de  bo'- 
nen-sa'nya  (c.l260-r320) .  An  Italian  painter, 
founder  of  the  Siennese  school.  Little  is  known 
of  his  career.  He  was  born  in  Siena,  A\here  he 
passed  most  of  his  life.  He  was  in  Florence  in 
1285,  we  learn  from  public  documents  of  the 
time,  and  received  an  order  to  paint  an  altar- 
piece  for  Santa  Maria  Xovella,  which  he  proba- 
bly never  fulfilled.  After  his  return  to  Siena 
he  appears  to  have  executed  a  "Majestj',"  of 
which  there  is  no  record,  and  in  1308  he  began 
his  great  work,  the  high  altar  in  the  Duomo. 
Theie  are  records  showing  this  to  have  been  a 
special  order  from  ]\Iariscotli,  master  of  the 
work  on  the  cathedral,  ^^"hen  the  picture  was 
completed  in  1310,  the  entire  city  celebrated  a 
fete.  It  Avas  carried,  like  the  famous  Madonna 
of  Cimabue^  from  his  studio  to  the  cathe- 
dral, accompanied  by  a  great  procession 
of  citizens  and  clergy  in  gala  dress.  The 
picture  is  fourteen  feet  long,  and  seven  high; 
the  faces  represented  are  those  of  the  Virgin 
and  Child  surrounded  by  angels,  saints,  and 
bishops  of  the  Church.  On  the  reverse  is  shown 
in  twenty-six  compartments  the  Passion  of 
Christ,  with  a  background  of  gold.  The  figures 
in  this  series  are  animated  and  the  groups  show 
dramatic  feeling.  Like  Giotto,  with  whom  he 
can  be  compared,  Duccio  was  a  reformer,  and 
an  innovator.  Under  his  brush,  the  stiff  Byzan- 
tine figures  took  on  grace  and  life,  though  he 
departed  little  from  the  traditional  models.  His 
drawing  was  correct  and  dignified;  he  loved 
detail  and  ornament,  and  he  tried  to  produce 
soft  and  pleasing  color.  In  this  work  Duccio 
established  certain  characteristics  which  came 
tc  be  identified  with  the  Siennese  school  for  more 
than  a  century.  The  picture  has  since  been  di- 
vided into  several  panels,  but  it  remains  in  the 
cathedral.  There  are  two  ]\Iadonnas  by  Duccio 
in  the  Academy  of  Siena,  and  a  good  example  of 
his  work  at  Windsor,  and  in  the  National  Gal- 
lery in  London,  both  ^Madonnas,  and  figures  of 
saints  in  the  Rambona  collection  in  Cologne. 
Consult  Crowe  and  Cavalcaselle,  A  History  of 
Painting  in  Italy,  vol.  ii.   (London,  1864). 

DU  CEECEAU,  dn  sar'so'.  See  AxDROUEr 
nu  Cerceai. 

DU'CEY,  Thomas  James  (1843—).  An 
American  Catholic  clergA'uian.  He  was  born  at 
Luismore,  Ireland,  and  was  brought  to  the  United 
States  in  early  childhood,  and  was  educated  at 
the  College  of  Saint  Francis  Xavier.  in  New  York 
City.  In  1880  he  became  pastor  of  Saint  Leo's 
Church,  which  was  founded  by  him  in  that  year. 
Besides  being  distinguished  as  a  philanthropist, 
he  is  widely  known  as  a  promoter  of  civic  reform. 
He  has  spent  large  sums  of  money  upon  his 
church,  in  connection  with  which  a  building 
called  'Saint  Leo's  Repose  for  the  Dead'  was 
established  in  1899  as  a  temporary  resting-place 
for  the  bodies  of  strangers  who  die  in  New  York 
City. 

DU  CHAILLU,  du  sha'yi/  Paul  Belloni 
(1838 — ).  An  African  explorer  and  author. 
He  was  born  in  New  Orleans.  La.,  of  French 
Huguenot  parentage,  and  was  educated  in  Paris. 


DU  CHAILLU. 


333 


DUCHESNE. 


lie  went  at  an  early  age  to  Africa,  where  his 
father  was  established  as  a  trader  in  the  Gabun 
country.  Young  Du  Chaillu  familiarized  himself 
with  the  language  and  customs  of  the  neighboring 
coast  tribes,  and  after  three  years  spent  in  Amer- 
ica, set  out,  in  1855,  upon  an  exploring  expedition 
into  the  interior  of  equatorial  Africa.  He  spent 
nearly  four  years  in  liis  explorations,  and  his  dis- 
coveries added  greatly  to  the  knowledge  of  the 
llora  and  .fauna  of  Africa,  although,  because  of 
their  rather  remarkable  character,  tiie  truth  of 
his  accounts  was  scouted  by  scientists  at  the 
time.  Besides  being  the  first  white  man  to  ob- 
serve and  obtain  specimens  of  the  gorilla,  he  se- 
cured sixty  hitherto  unknown  species  of  birds, 
and  accumulated  much  valuable  information  as 
to  the  life  and  customs  of  the  almost  unknown 
tribes  of  pygmies  in  the  interior  of  the  continent. 
His  published  account  of  his  explorations  and 
discoveries.  Explorations  and  Adventures  in 
Equatorial  Africa  (18G1),  met  with  a  storm  of 
ridicule  and  refutation.  In  order  to  further  sub- 
stantiate his  statements,  he  made  a  second  journe}' 
into  equatorial  Africa  in  1863,  where  he  remained 
vuitil  1865  and  added  to  his  previous  discoveries. 
His  experiences  on  his  second  expedition  are  de- 
tailed in  A  Journcfi  to  Asluutgo  Land  (1867). 
In  1872-73  he  made  explorations  in  Norway,  Swe- 
den, Lapland,  and  Finland.  His  published  works, 
besides  those  named  above,  include:  The  Gorilla 
Country    (1868);    Wild  Life   Under  the  Equator 

(1869)  ;  Lost  in  the  Jungle  (1869)  ;  My  Aplingli 
Kinqdom     (1870);    The   Country   of   the   Dwarfs 

(1870)  ;  The  Land  of  the  Midnight  Sun  (1881)  ; 
The  Vikinq  Age  (2  vols.,  1889)  ;  The  Land  of  the 
Long  Lost  Night  (1900)  ;  and  The  World  of  the 
Great  Forest    (1900). 

DUCHATEL,  du'sha'ter,  Charles  M.\rie  Tan- 
?iEGUl,  fount  (1803-67).  A  French  statesman, 
liorn  in  Paris.  He  became  Minister  of  Agricul- 
ture and  Commerce  in  1834  and  in  1839  and  1840, 
successively.  Minister  of  the  Interior  in  the  Soult 
and  Guizot  Cabinets.  His  most  important  work, 
based  upon  a  careful  study  of  the  theories  of 
Malthus,  is  entitled  Traitc  de  la  eharitc  dans  ses 
rapports  avec  I'ctat  moral,  etc.  (1829;  2d  ed., 
under  the  title  Considerations  d'economie  poli- 
tique) .  The  doeuments  statistiques  sur  la  France 
(1834)  are  valuable.  The  principal  achievement 
of  Duchatel  as  a  legislator  was  tlie  complete 
reformation  of  the  tariff  laws. 

DTJCHE,  du'sha',  JACon  (1737-98).  An 
American  clergyman  and  writer.  He  was  born 
in  Philadelphia  of  Huguenot  parentage;  was  a 
member  of  the  first  class  which  graduated  ( 1757) 
at  the  College  of  Philadelphia  (now  the  Univer- 
sity of  Pennsylvania)  ;  studied  for  a  time  at  Cam- 
bridge University,  England,  and  in  1775  became 
rector  of  the  united  parishes  of  Clirist  Church 
and  Saint  Peter's.  Philadelphia.  On  the  approach 
of  the  Revolutionary  War,  he  joined  the  Whig  or 
1'atriot  party,  and  on  September  7,  1774.  made 
the  o])ening  prayer  before  the  Continental  Con- 
gress then  assembled  in  Carpenter's  Hall,  Phila- 
delphia. John  Adams,  writing  a  few  days  later, 
said :  "  I  must  confess  I  never  heard  a  better 
prayer  or  one  so  well  jjronounced.  Dr.  Cooper 
himself  never  prayed  with  such  fervor,  such 
ardor,  such  earnestness  and  pathos,  and  in  lan- 
guage so  elegant  and  sublime  for  America,  for  the 
Congress,  for  the  province  of  Massachusetts  Bay, 
and  especially  the  town  of  Boston."     For  three 


months  after  the  passage  of  the  Declaration  of 
Independence  he  acted  as  chaplain  to  Congress, 
but  when  the  English  gained  possession  of  Phila- 
delphia, he  abandoned  the  Whig  cause  and  in 
October,  1777,  wrote  his  well-known  letter  to 
Washington,  urging  him  "to  represent  to  Con- 
gress the  indispensable  necessity  of  rescinding  the 
hasty  and  ill-advised  Declaration  of  Independ- 
ency" and,  that  failing,  to  "negotiate  for  your 
country  at  the  head  of  your  army."  The  letter 
becoming  public,  and  much  indignation  being 
aroused  against  Duche,  he  went  to  England, 
where  he  soon  attracted  attention  by  his  elo- 
(|uence,  and  acted  as  chaplain  to  the  Lambeth 
Orphan  Asylum  until  1790,  when  he  came  back 
to  Philadelphia.  Besides  a  number  of  occasional 
sermons,  he  published  Observations  on  a  Variety 
of  Subjects,  Literary,  Moral,  and  Jieligious,  in  a 
Series  of  Letters  -written  by  a  Gentleman  of 
Foreign  Extraction,  who  resided  some  Time  in 
Philadelphia  (Philadelphia,  1774),  a  book  of 
some  merit  which  became  widely  popular,  was 
frequently  republished,  and  is  best  known  vmder 
the  title  Caspipina's  Letters.  He  also  published 
Discourses  on  Various  Subjects  (London,  1779). 
wliich  ])assed  into  several  editions.  Consult  a 
brief  sketch  in  Tyler,  Literary  History  of  the 
American  Rei^olution   (New  York,  1897). 

DUCHENNE,  dii'shen',  Guillaume  Bex- 
.1AMIN  (1806-75).  A  l^rench  physician,  called 
"Duchenne  de  Boulogne,"  born  at  Boulogne-sur- 
Mer.  and  educated  in  Paiis.  Here  he  became 
established  in  1842,  and  soon  acquired  fame  as 
an  investigator  in  electric  diagnosis  and  elec- 
trotherapeutics, of  which  science  he  is  sometimes 
considered  the  founder.  He  was  a  pioneer  in 
tlie  localization  of  the  electric  current  and  its 
adaptation  in  determining  the  physiology  of  the 
various  muscles  of  the  body.  Scarcely  less  im- 
])ortant  were  his  researches  on  the  patholog;^'  of 
tlie  nervous  system.  His  numerous  publications 
include:  De  J^eleetrisation  localiscc  et  de  son  ap- 
plication a  la  pathologic  et  a  la  therapeutique 
(3d  ed.  1872)  ;  M6canismc  de  la  physionomie 
humaiue,  oti  analyse  clecfro-physiologique  dr 
Vexpression  des  passions  (with  72  photographic 
illustrations,  1862)  ;  Physloloqie  des  mouvements. 
etc.   (1867). 

DUCHESNE,  du'shan^  Andrk  (in  Latin,  An- 
dreas CiiESNii's,  DiiciiENius,  or  Quercetanus) 
(1584-1640).  A  French  historian.  He  was  born 
in  Touraine,  and  st'udied  in  London  and  Paris. 
Under  Richelieu's  Ministry  he  was  appointed 
royal  geographer  and  historiographer.  Among 
iiis  writings  were:  Historian  Francorum  Scrip- 
tores  Cocetanei  ab  ipsius  Gentis  Origine  ad  Phi- 
lippi  IV.  Tempora  (5  vols.,  1036-49;  vols.  3-5 
were  written  l>y  his  son,  Francois  Dvichesne)  ; 
Historicv  Normann(yrum  Scriptores  Antiqui 
(1619);  Histoire  gcn/'alogique  de  la  maison  de 
Montmorency  et  de  Laval  (1624)  ;  Histoire  gene- 
(dogique  de  la  maison  de  Vergy  (1625)  ;  and  His- 
toire gi^nealogique  de  la  maison  de  Guichcs 
(1631)'. 

DUCHESNE,  Jacques  Giiarles  Ren6  Aciiil- 
le  (1837 — ).  A  French  soldier.  He  was  born  in 
Sens,  France',  and  graduated  at  Saint  Cyr  in  1857. 
He  distinguished  himself  in  the  Franco-Prussian 
war  in  1870-71.  in  Tongking  in  1883,  and  in  Ad- 
miral Courbet's  campaign  in  Formosa  ;  became  a 
Cfcneral    of   brigade   in    1888    and    of    division    in 
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1893.  and  iii  1895  was  commandant  of  the  ex- 
pedition which  conquered  ^ladagascar. 

DUCHESNE,  Pf:RE.  See  Hebert,  Jacques 
Hem':. 

DUCHESNOIS,  dii'rtha'nwa'.  Catherine  Jose- 
phine (properly  Kafin)  (1777-183.5).  A  French 
actress,  horn  at  Saint  Saulves  (Xord).  She 
made  her  debut  at  the  Comedie  Frangaise  in  Ra- 
cine's Phcdre.  She  was  received  with  enthusiasm 
and  for  five  years  was  the  favorite  of  the  Paris- 
ian public.  Then  the  beautiful  Mile.  Georges  ap- 
jieared  and  the  two  actresses  began  an  active 
rivalry  which  was  taken  up  by  the  press.  The 
Avife  of  the  First  Consul.  Josephine  Beauharnais. 
took  the  part  of  ^Nllle.  Duchesnois.  and  she  was 
made  a  societaire  in  1804.  In  1832  she  retired 
from  the  stage.  The  plays  in  which  she  created 
roles  are  La  mort  de  Henri  /V.,  by  Legouvc; 
Hector,  by  Luce  de  Lancival ;  Mahomet  II.,  by 
Baour-Lormian;  and  TJlysse,  by  Lebrun. 

DUCHESS,    The.       See    Hungerford.    ^Iar- 

(,ARET. 

DUCHESS  OF  DEVONSHIRE.  The  subject 
of  two  noted  paintings:  one.  by  Sir  Joshua 
Reynolds,  in  the  gallery  at  Althorp  Park;  the 
other,  by  Gainsborough,  in  the  Xew  British  Insti- 
tution. London,  stolen  in  1876,  but  recovered 
in  1902. 

DUCHESS  OF  MAL'FI,  The.  A  tragedy  by 
John  Webster.  Its  plot  is  based  on  the  secret 
marriage  of  the  title-character  with  her  steward 
and  the  fate  forced  upon  her  by  the  sul)sequent 
goadings  of  her  pitiless  family.  The  chief  source 
of  the  play  is  one  of  Bandello's  Xorelle.  It  was 
produced  about  1612,  printed  in  1623.  and  is  con- 
sidered the  author's  finest  dramatic  achievement. 

DUCHINSKI,  du-Ken'ske.  IIenrtk  Fraxcis- 
zek  (1810-93).  A  Polish  historian  and  ethnog- 
rapher, born  in  the  Ukraine.  He  studied  at  the 
lyceum  of  Berditcher.  in  1848  assisted  in  found- 
ing the  Societa  Italo-Slava,  and  was  for  a 
time  interpreter  to  Achmet  Pasha,  Prince  of 
Kurdistan.  He  received  naturalization  papers 
from  Switzerland  for  his  services  to  science.  His 
works,  devoted  chiefly  to  the  exposition  of  the 
thesis  that  Poland  and  Russia  are  fundamentally 
different  in  origin  and  national  character,  in- 
clude Panshirism  (18-54)  :  The  Bepinnings  of  the 
History  of  Poland  and  of  Other  Slavic  Peoples 
(1858-63);  and  Arnan  and  Turanian  Peoples 
(1864). 

DUCIS,  dn'se'.  Jean  Francois  (1733-1816). 
A  French  dramatic  poet,  born  in  Versailles, 
chiefly  noteworthy  as  an  adapter  to  the  French 
stasre"  of  Shakespeare's  Hamlet  (1767):  Romeo 
and  Juliet  (1772);  J.ear  and  Macbeth  (1783): 
and  Othello  (1792).  He  succeeded  Voltaire  in 
the  French  Academy  (1779).  His  independent 
dramatic  efforts  were  failures,  but  his  adap,- 
tations  of  Fnglish  models  paved  the  way  for  the 
more  daring  innovations  of  Lemercier  and 
the  Romantic  School.  Ducis  wrote  also  negligi- 
ble poetry.  His  works  were  collected  in  6  vols. 
(1827).  His  Hamlet,  Macbeth,  and  two  other 
plays  are  in  Didot's  Chefs-d'cruvres  tragiques 
(vol.  2).  Consult:  Jusserand,  Shakespeare  en 
France  (Paris.  1898)  ;  find  Lacroix.  Histoire  de 
Vinfluence  de  Shakespeare  (Brussels.  1856). 

DUCK    (AS.  dfice,   connected  with  OHG.   tilh- 
hon,  Got.   tauchen,  to  dive).     The  ducks  are  a 


large  and  well-defined  group  of  birds  of  the  order 
Anseres  (q.v. )  and  the  family  Anatidae.  They 
are  distinguished  from  the  swans  and  geese  by 
having  the  tarsi  scutellate  in  front  and  the  sexes 
are  unlike  in  color :  and  they  are  separated  from 
the  mergansers  by  the  shape  of  the  bill,  which  is 
broad  and  flattened.  The  ducks  are  largely  ani- 
mal feeders  (insects,  snails,  frogs,  fish.  etc.). 
although  some  species  are  noted  for  their  fondness 
for  wild  celery  and  some  other  vegetables.  The 
legs  are  short  and  placed  far  back,  so  that  ducks 
move  with  difliculty  on  land,  and  with  tlie  char- 
acteristic gait  knoAAii  as  a  'waddle,'  but  they  are 
splendid  swimmers,  and  are  noted  for  their  pow- 
ers of  diving  and  swimming  under  water.  The 
neck  is  short  as  compared  with  geese  or  swans. 
There  is  a  peculiar  anatomical  feature  of  the 
windpipe,  consisting  of  a  large  dilatation  of  the 
trachea  on  each  side  at  its  bifurcation.  The 
tongue  is  large  and  fleshy  and  very  sensitive.  The 
jihimage  is  remarkably  thick,  soft,  and  com- 
pact. The  wings  are  stiflf.  strong,  and  pointed, 
giving  the  power  of  rapid  and  vigorous  flight, 
though  the  speed  of  wild  ducks  has  jirobably  been 
exaggerated.  The  tail  is  of  variable  shape  and 
made  up  usually  of  14  or  16  feathers.  The  oil- 
gland  is  always  present  and  well  dcA-eloped,  witli 
two  openings  and  crowned  a\  ith  a  tuft  of  feathers. 
The  ducks  have  been  easily  tamed,  and  many 
breeds  are  known  which  will  be  considered  later 
by    themselves. 

Wii-D  Ducks.  The  ducks  are  easily  divisible 
into  two  groups,  one  of  which  is  usually  spoken 
of  as  river-ducks  (Anatince) ,  and  the  other  as 
sea-ducks  (Fuligulince) .  The  latter  have  an 
evident  lobe  or  web  on  the  hind  toe,  which  is 
wanting  in  the  river-ducks.  These  subfamilies 
are  by  no  means  confined  to  the  bodies  of  water, 
which  might  be  inferred  by  the  names,  for  manv 
of  the  sea-ducks  are  abundant  on  our  large  in- 
land lakes  and  rivers,  while  some  of  the  river- 
ducks  are  common  'along  shore.'  The  sea-ducks 
obtain  their  food  principally  by  diving  for  it. 
sometimes  descending,  it  is  said,  more  than  150 
feet ;  they  feed  by  day  and  pass  the  night  at  some 
distance  from  the  shore.  The  river-ducks,  on  the 
other  hand,  feed  more  commonly  at  night  and 
rarely  dive  for  their  food,  but  obtain  it  in  shal- 
low water  by  probing  on  the  bottom.  The  river- 
ducks  are  seldom  seen  in  flocks  of  more  than  fift\'. 
while  the  sea-ducks  often  gather  in  enormous 
flocks. 

There  are  something  like  sixty-five  or  seventy 
species  of  river-duck  known.  occ\irring  pretty  gen- 
erally throughout  the  world,  about  a  dozen  being 
found  in  the  United  States.  The  best  known 
species  is  the  common  mallard  {Anas  boschas) . 
which  occurs  in  nearly  all  parts  of  the  Northern 
Hemisphere  and  is  undoubtedly  the  parent  form 
of  the  domesticated  duck.  In  the  United  States 
it  is  far  more  conunon  in  the  interior  than  on  the 
coasts:  and  it  is  rare  in  Xew  England,  where  it  is 
replaced  by  the  dusky  or  black  duck  (Anas 
obscura).  The  latter  is  found  throughout  east- 
ern North  America  and  is  the  commonest  river- 
duck  of  the  X>w  England  States.  It  is  about  the 
size  of  the  mallard,  but  the  general  color  is  dusky 
brown  and  the  sexes  are  nearly  alike.  The  lining 
of  the  wings  is  white.  The  nest  is  on  the  ground, 
of  weeds,  grass,  and  feathers;  the  eggs  are  eight 
to  ten  in  number,  dirty  yellowish  drab.  Like  the 
other  river-d\icks.  the  black  duck  is  fine  game  and 


NORTH  AMERICAN  WILD  DUCKS 


1.0LD   SQUAW  (Clangula   hyemalis). 

2.  GREEN-WINGED   TEAL   (Anas  Carolinensis). 

3.  BRANT    GOOSE    (Branta   bernicla). 

4.  AMERICAN    BROADBILL  (Spatula  clypeata). 


5.  BUFFLEHEAD  (^Charitonetta  albeola). 

6.  HOODED    MERGANSER   (Lophodytes  cucullatus). 

7.  CANVASBACK    (Aythya  vallisneria). 

8.  AMERICAN    EIDER  (Somateria    Dresseri). 


DUCK. 


335 


DUCK. 


is  highly  esteemed  for  the  table.  By  far  the 
handsomest  of  America's  river-ducks  is  the  beau- 
tiful -wood  or  summer  duck  {Aix  spo)isa) ,  de- 
scribed under  ^^■ooD-DrcK.  Another  species  of 
the  same  genus,  the  mandarin  duck   (Aix  (jiilcri- 


BILLS   OF   EEPRESESTATITE    DUCKS. 

1.  Kuddy  duck  {Erismatura  rubkla),  from  the  side,  from 
above  and  from  below.  2.  Widgeon  (Slareca  Americana). 
from  below  showing- double  pectinations.  3.  Mallard  (.4Das 
bosclias),  from  the  side  and  from  above.  4.  Bufflehead 
(Cbaritonetta  alheoJa),  from  the  side  and  from  above. 

culata)  of  China,  is  still  more'  remarkably 
adorned,  though  it  is  not  perhaps  any  handsomer. 
Other  well  known  river-ducks  are  the  gadwalls, 
widgeons,  shovelers,  pintails,  and  teals,  all  of 
which  are  treated  of  in  the  proper  places. 

Of  the  sca-ducks,'T>erhaps  fifty  or  sixty  species 
are  known,  widoly  distributed  in  all  parts  of  tlie 
world,  of  Vidiich  two  dozen  occur  in  North  Amer- 
ica, but  comparatively  few  in  the  Southern 
Hemisphere.  As  a  ride  they  are  not  so  good  eat- 
ing as  the  river-ducks,  as  the  flesh  is  so  mucli 
coarser  and  is  often  rank.  But  there  are  some 
notable  exceptions,  such  as  the  well-known  can- 
vasback  {Aythya  vallisneria) ,  (q.v. ),  which  is 
found  in  suitable'  localities  and  at  the  proper 
seasons  throughout  North  America.  Allied  to 
the.se  are  the  scaups  (q.v.)  and  the  ring-necked 
duck  {Aythya  collaris) .  which  has  a  chestnut 
band  around  the  black  neck  of  the  male.  The 
'old-squaw'  (Clanyula  liyenialis)  is  a  very  strik- 
ing species,  which  breeds  in  Arctic  regions  and 
winters  in  the  United  States  as  far  south  as 
V^irginia,  and  also  in  Europe  and  Asia.  It  is 
easily  recognized  by  the  greatly  elongated  middle 
pair  of  tail-feathers.  A  very  interesting  duck, 
now  believed  to  be  extinct,  is  the  Labrador  duck 
(Camptolcemns  Labradorius) ,  which  formerly  oc- 
curred on  the  North  Atlantic  coast  as  far  south 
as  Long  Island.  (See  Extinct  Animals.)  The 
ruddy  duck  { Erisniaiitra  nthida)  is  a  small  and 
interesting  duck,  about  fifteen  inches  long,  with 
the  throat  and  back  rufous  chestnut  and  tlie 
breast  and  belly  white.  The  most  striking  char- 
acteristic is  the  peculiar  tail ;  the  coverts  are  very 
short  and  the  stiff  and  pointed  tail-feathers  are 
bare  to  their  bases.  The  ruddy  duck  is  found 
from  northern  South  America  northward  to  Hud- 
son's Bay,  and  is  chiefly  migratory  in  the  LTnited 
States.  Closely  related  to  it  is  the  curious 
masked  duck  ( Xomoi}ii.r  Dnniiniciis)  of  tropical 
America,  which  is  hardly  more  than  a  foot  long. 
A  very  remarkable  South  American  duck  is  the 
so-called  steamer-duck  {Micro])trrus  cinereus) , 
the  adult  of  which  has  lost  the  power  of  flight 


on  account  of  the  small  size  of  the  wings,  but  it 
is  an  expert  swimmer.  Its  movements  are  so 
[)eculiar,  however,  as  to  suggest  a  side-wheel 
steamer,  whence  the  name.  The  so-called  'tree- 
ducks'  of  the  warmer  parts  of  America  are  in 
reality  geese,  though  the  scientific  name  of  the 
genus,  Dendrocygna,  literally  means  "tree-swan.' 
See,  also:  Broadbill;  Golden -Eye;  Eider; 
Scoter  ;  ^Ierg.\nser,  etc. ;  and  other  names  of 
ducks;  see,  also,  for  the  capture  of  ducks.  Decoy 
and  Trapping  ;  and  for  duck-shooting  as  a  sport, 
see  Hunting. 

Domestic  Dtcks.  Ten  standard  breeds  of  do- 
mestic ducks  are  raised  in  the  United  States: 
The  white  Pekin,  white  Aylesbury,  colored  Rouen^ 
black  Cayuga,  colored  Muscovy,  white  Muscovy, 
gray  call,  white  call,  black  East  Indian,  and  the 
crested  white.  Of  these  breeds  the  first  six 
are  considered  profitable  to  rai.se;  the  two  breeds 
of  calls  and  the  black  East  Indian  are  bantams 
and  are  bred  more  for  the  showroom ;  the  crested 
white  may  be  considered  as  almost  purely  (u-na- 
mental.     See  Colored  Plate  of  Ducks. 

The  Pekin  duck,  which  leads  in  pojiularity, 
was  introduced  from  China  since  1870.  It  is  a 
distinct  type.  Both  male  and  female  of  standard- 
breed  specimens  have  a  pure  yellow  bill,  white  or 
cream-white  plumage,  and  lead-colored  eyes.  The 
neck  of  a  Pekin  should  be  gracefully  curved ;  in 
the  drake  it  should  be  large  and  rather  long, 
while  tliat  of  the  duck  is  of  medium  length.  The 
back  is  long  and  broad;  the  breast  round,  full, 
and  very  prominent.  The  body  is  long  and  deep, 
and  the  standard  for  adult  birds  is  a  body 
approaching  in  outline  a  parallelogram.  The 
wings  are  short,  carried  closely  and  smoothly 
against  the  body.  The  tail  is  erect,  more  so 
than  in  any  other  breed.  The  curled  feathers  in 
the  tail  of  the  drakes  are  hard  and  stiff".  These 
ducks  are  very  large,  some  reaching  as  high  as 
twenty  pounds  to  the  pair.  Their  flesh  is  very 
delicate  and  free  from  grossness,  and  they  are 
considered  among  the  best  of  table  fowls.  They 
are  excellent  egg-layers,  averaging  from  100  to 
130  eggs  each  in  a  season. 

The  white  Aylesbury  ducks  are  also  popular  for 
market  purposes,  especially  in  England  and  the 
Continent  of  Europe.  These  ducks  have  white,  soft 
])lumage,  a  long  wide  bill  of  a  pale  flesh  or  pink- 
ish color;  the  slender  neck  is  long  and  gracefully 
curved,  and  the  body  is  long  and  oval.  The  other 
breeds  dilTer  more  or  less  from  the  two  mentioned 
above  and  are  characterized  by  their  form,  color, 
size,  etc.  The  colored  Eouens  and  Muscovys  have 
ornamental  plumage.  The  Muscovy  drake  has  a 
crest,  as  do  also  both  male  and  female  of  the 
crested  white  duck. 

Duck-raising  has  been  developed  in  the  I'nited 
States  into  a  flourishing  industry.  Not  many 
years  ago  the  duck  was  considered  an  unprofitable 
fowl  to  raise;  its  flesh  was  never  prized  very 
highly  by  the  masses.  Ducks  were  raised  with- 
out constraint  in  waterways,  feeding  mostly  on 
fish  and  water  insects.  This  food  gave  the  flesh  a 
strong  fishy  flavor;  hence  it  was  not  particularly 
sought  after,  save  by  the  few  who  were  partial  to 
that  class  of  diet.  When  carefully  faltened  this 
flavor  is  not  noticeable.  Artificial  incifl)ation  and 
brooding,  combined  with  judicious  feeding,  have 
lieeii  instrumental  in  tlie  dcveIo])ment  of  the  in- 
dustry. Tiie  season  for  raising  ducks  is  about 
six  months  in  length,  i.e.  from  February  to  July. 
The  food  of  the  dvick  is  both  animal  and  vegetable 
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in  nature.  In  the  wild  state  it  gathers  its  food, 
consisting  of  flag,  grasses,  small  fishes,  water,  in- 
sects, etc.,  from  brooks  and  marshes.  When  the 
birds  are  raised  in  confinement  this  diet  must,  in 
a  measure,  be  imitated  to  get  the  most  satis- 
factory results.  Such  foods  as  wlient-bran,  corn- 
meal,  and  beef-scrap,  mixed  with  water  to  a 
mush,  with  grit  and  green  food,  constitute  the 
most  satisfactory  diet.  The  food  nuist  be  in  a 
soft  mushy  state.  Too  much  hard  food,  such  as 
grain,  does  not  agree  with  these  birds  and  thev 
cannot  thrive  on  it.  While  some  raisers  use  a 
small  allowance  of  grain,  others  do  not,  and  it 
has  not  been  proved  to  be  of  any  advantage  to 
feed  it.  It  has  been  estimated  that  it  costs  from 
C  to  12  cents  a  jjound  to  raise  a  duck  for  market 
at  ten  weeks  of  age.  The  cost  of  feed  is  from  4V2 
to  5  cents  a  pound,  and  that  of  labor,  etc.,  is  from 
4  to  8  cents  a  pound.  It  costs  from  $1.75  to 
$2.50  each  to  keep  breeding  ducks  a  year.  When 
ducks  are  raised  for  breeders  they  are  fed  differ- 
ently from  tiiose'  intended  for  market.  They  are 
not  forced  as  much  as  are  the  latter,  and  less 
fattening  food  is  given  them.  To  raise  ducks 
successfully,  it  is  not  at  all  necessarj^  that  they 
should  have  access  to  water,  except  for  drinking 
purposes;  they  grow  and  thrive  as  readily  with- 
out. There  are  successful  duck  farms  where 
thousands  of  ducks  are  raised  without  access  to 
water,  save  that  which  is  given  them  as  drink. 
It  has  been  a  matter  of  much  dispute  which  is 
the  better  way.  As  food,  ducks  are  nuich  prized, 
their  flesh  having  a  very  agreeable  flavor,  when 
properly  fattened.  Ducks'  eggs  are  larger  than 
liens'  eggs,  but  resemble  them  closely  in  com- 
position. They  are  much  used  as  food,  especially 
in  Europe. 

The  species  most  nearly  allied  to  the  common 
duck  is  said  to  be  the  Javanese  duck  {Ami>i 
Javatiensis) .  nearly  allied  to  the  mallard. 

Bibliography.  Consult:  Howard,  "Ducks  and 
Geese,"  in  United  States  Department  of  Agricul- 
ture, Farmer's  Bulletin  6'^  ( Wa.shington,  1897)  ; 
Yorke,  Our  Ducks  (Chicago,  1900),  a  history  of 
American  ducks;  Hehn,  Cultivated  Plants  and 
Domestic  Animals  (translated  by  Stallybrass. 
London,  1891).  For 'wild  ducks:  Consult  the 
authorities  referred  to  under  BiKus,  especially 
those  books  relating  to  northern  latitudes.  More 
special  works  of  popular  interest  are  Elliot,  Wild 
Fowl  of  Xorth  America  (New  York,  1898)  ;  Mor- 
ris, British  Game-birds  and  Wild-Foul  (London, 
1891);  Lloyd,  Game-Birds  and  Wild-Fowl  of 
Sweden  and  Norway  (London,  1867);  Job, 
Among  the  Water-Fowl,  descriptions  and  photo 
graphic  illustrations  of  breeding  habits  (New 
York,  1902). 

DUCK  (Dutch  doefc,  towel,  Icel.  dukr,  Ger. 
Tuch,  cloth,  Goth,  gadaiika,  table-companion). 
An  untwilled  fabric  of  cotton  or  linen,  not  so 
heavy  as  canvas,  but  used  for  similar  purposes. 
(See  Canvas.)  The  lighter  and  finer  grades  are 
used  for  women's  and  children's  .suits. 

DUCK-ANT.  The  local  name  in  Jamaica  for 
the  white  ant  or  termite.     See  Termite. 

DUCKBILL,  or  Piat'ypus.  An  aquatic,  egg- 
laying  mammal  of  the  order  Monotremata  (q.v. ), 
of  which  only  one  species  (Oriiithorhijnchus  para- 
doxus) is  known.  It  inliabits  the  rivers  of  Aus- 
tralia, Papua,  and  Tasmania.  The  first  descrip- 
tions of  this  singular  quadruped  were  received 
with  incredulity,  and  even  when  a  stuflfed  speci- 


men was  brouglit  to  I<:ngland,  it  was  suspected 
to  have  been  ingeniously  fabricated.  The  whole 
length,  including  bill  and  tail,  is  usually  from  18 
to  20  inches.  The  body  is  rather  long  and  de- 
pressed, the  skin  loose  and  thicklj'  covered  with 
glossy  hair,  among  the  roots  of  which  there  is  a 
laj'cr  of  soft  short  waterproof  fur  like  that  of  a 
beaver.  The  head  is  small  and  round,  with  small 
bright  eyes,  and  no  external  ears,  although  the 
internal  ears  are  perfectly  developed,  and  the 
hearing  acute;  and  instead  of  the  muzzle,  moutli. 
and  teeth  of  an  ordinary  quadruped,  the  creature 
is  furnished  ^\ith  a  bill  like  that  of  a  duck,  but 
broader  in  proportion.  This  incloses  the  long 
Tipper  and  lower  jaws  within  an  extremelj^  sensi- 
tive naked  skin,  grayish  in  color,  which  is  mostly 
attached  to  the  underlying  bones,  but  possesses 
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a  flexible,  lip-like  border  all  round  the  moutli. 
and  is  raised  into  a  frill-like  fold  round  the  base 
of  the  bill,  which,  in  burrowing  and  searching  for 
food  in  the  mud,  is  turned  back  so  as  to  protect  the 
eyes.  The  nostrils  are  situated  at  the  extremity 
of  the  upper  mandible,  so  that  the  animal  need 
only  thrust  the  tip  of  its  nose  out  of  water  in 
order  to  breathe.  The'  lower  mandible  has  ti'ansverse 
lamellae,  somewhat  like  the  bill  of  a  duck,  and 
each  jaw  is  furnished  with  two  pairs  of  horny 
plates  ( 'cornulcs' ) ,  the  forward  ones  like  sharp 
ridges,  while  those  behind  are  broad  and  flat- 
tened. These  serve  the  purpose  of  teeth  for  the 
adults ;  but  true  cheek-teeth  are  present  in  young 
animals  (see  Proceedings  of  the  Royal  Society  of 
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1.  Left  upper  teeth,  the  ring  of  indurated  epithelium  still 
present.  2.  Left  lower  teeth.  3.  A  similar  fossil  tooth  of 
Microlestes  (q.v.).  4.  Diagrammatic  section  of  a  fully  de- 
veloped cornule. 

London,  vols,  xliii.,  1888;  and  xliv.,  1889),  which 
"are  functional  for  a  considerable  part  of 
the  life  of  the  animal,  cutting  the  gum  in 
the     usual     manner,     and,     after     being     worn 
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do\vn  by  friction  with  food  and  sand,  are 
shed  from  tlie  month  in  the  same  manner  as  are 
the  milk-teeth  of  other  mammals."  The  corneons 
ridges  grow  np  aronnd  them  and  take  their  place. 
The.se  facts  are  regarded  as  evidence  that  the  dnck- 
bill  descended  from  ancestors  provided  with  per- 
sistent teeth  of  the  ordinary  kind.  The  tongue 
is  small,  non-extensile,  parth'  covered  with 
horny  spines,  and  "has  a  projection  toward  its 
hinder  jiart  which  serves  to  direct  the  food  col- 
lected into  two  large  cheek-pouches"  where  it  can 
be  stored  and  conveniently  carried'  to  the  bur- 
row or  some  other  comfortable  eating-place. 

The  duckbill  is  aquatic  and  a  i>urrower.  and 
its  skeleton  shows  adaptation  to  these  habits  in 
the  great  strength  of  the  bones  of  the  limbs  and  of 
the  pectoral  girdle.  The  legs  are  short,  the  fore 
feet  have  each  live  toes,  with  strong  burrowing 
claws,  and  a  connecting  membrane  for  swimming, 
which  extends  even  beyond  the  claws,  but  is 
capable  of  being  folded  back,  so  as  not  to  impede 
their  use  in  burrowing.  The  hind  feet  are  smaller 
than  the  fore  feet ;  they  have  each  five  toes  armed 
with  claws,  and  webbed,  but  the  web  does  not  ex- 
tend beyond  the  base  of  the  claws.  The  tail  is 
strong,  broad,  and  flattened,  about  half  as  long 
as  the  body,  covered  with  longer  and  coarser 
hairs,  and  nearly  naked  on  its  under  surface.  An 
interesting  feature  is  the  strong  horny  spurs  on 
the  heels  of  the  male,  which  are  movable  and 
tra\ersed  by  a  minute  canal  opening  at  the  point, 
and  connected  at  the  base  with  the  duct  from  a 
large  gland  at  the  back  part  of  the  thigh.  The 
popular  belief  tliat  these  s))urs  were  venomous, 
to  which  this  fang-like  structure  gave  support, 
has  been  confirmed  by  the  record  of  a  case  by 
Spicer  ("On  the  effects  of  wounds  on  the  human 
subject  inflicted  by  the  spurs  of  the  platypus," 
in  Proceedings  of  the  Royal  Society  of  Tasmania, 
Hobart  Town,  187G),  of  a  man  who  suffered 
preciselj^  as  if  locally  poisoned,  following  a 
wound  from  the  spurs  of  a  captive  duckbill. 
However,  as  the  male  alone  possesses  these  ap- 
pendages, they  are  probably  used  mainly  in  the 
combats  of  the  nuptial  season. 

Habits.  The  duckbill  is  as  thoroughly  aquatic 
as  a  beaver,  spending  its  whole  life  in  or  near 
rivers,  but  not  frequenting  stagnant  pools  nor 
brackish  estuaries.  It  swims  chiefly  by  flipper- 
like movements  of  the  webbed  fore  feet,  and  dives 
with  ease  and  grace.  It  is  somewhat  gregarious, 
but  so  shy  as  rarely  to  be  seen  even  where 
numerous,  imless  quietly  watched  for  at  evening, 
when  they  "look  like  so  many  black  bottles  float- 
ing on  the  surface,  and  sink  do\\ii  directly  if 
alarmed."  Each  pair  digs  and  occupies  a  burrow 
in  the  bank,  having  usually  one  opening  beneath 
the  water  and  another,  above  it,  which  may  run 
irregularly  away  and  upward  from  the  stream  for 
ten  or  fifteen  yards  before  it  suits  the  owners  to 
eTilarge  it  into  a  chamber  bedded  with  dry  grass, 
where  they  sleep,  rolled  up  in  a  ball,  most  of  the 
day,  and  where  the  yovuig  are  produced.  The 
evil  smell  of  these  burrows  is  notorious  in  Aus- 
tralia. These  animals  rarely  go  ashore,  and  when 
they  do  so  waddle  about  with  a  curioiis  slipshod 
gait;  yet  those  in  captivity,  where  they  exiiibit 
docility  and  intelligence,  climb  about  the  furniture 
of  a  room  with  surprising  agility.  "The  food  con- 
sists of  aquatic  insects,  small  crustaceans  and 
worms,  wliicli  are  caught  under  water,  the  sand 
find  small  stones  at  the  bottom  being  turned  over 
with  the  bill.  The  creatures  appear  at  first  to  de- 
void. VI.— 22. 


posit  what  they  have  thus  collected  in  their  cheek- 
pouches,  and  when  these  are  filled  they  rise  to  the 
surface  and  quietly  triturate  their  meal  with  the 
horny  plates  before  swallowing  it."  This  food  is 
discovered  in  the  mud  not  only  by  an  extreme 
sensitiveness  to  touch  of  the  margin  of  the  bill, 
but  by  smell,  of  which  those  studied  in  captivity 
show  a  remarkably  high  development.  The  eyes 
are  small  and  half  hidden,  but  perfect  and  useful. 
The  duckbill's  voice  resembles  the  growl  of  a 
young  puppy,  but  the  animal's  disposition  is 
gentle. 

OviP.vKous  PiEPRont  CTiox.  The  duckbill,  like 
<;ther  monotremes,  actually  lays  eggs  from  which 
the  young  are  hatched — a  fact  long  disputed,  and 
doubtfully  believed  by  the  aborigines,  who  were 
well  acquainted  with  the  haunts  and  habits  of  the 
animal,  Avhich  they  sought  both  as  food  and  for 
its  skin.  The  eggs  are  white,  three-fourths  of 
an  inch  long  by  one-half  an  inch  broad,  the  shell 
is  soft  and  flexible,  and  they  contain  a  large 
amount  of  food-yolk,  as  in  birds'  eggs.  Only  a 
few  eggs  are  laid  at  a  time,  often  only  one,  and 
it  is  hatched  very  soon  after  it  is  laid.  The 
mother  has  no  nipples,  but  has  milk-glands  open- 
ing into  little  pits  so  tl)at  the  young  seem  to  be 
suckled  by  the  ejection  of  the  milk  into  their 
mouths,  which  in  this  early  stage  are  smooth  and 
fleshy.     The  young  are  blind  and  naked  at  birth. 

Bibliography.  Besides  the  treatises  mentioned 
above,  consult  various  articles  by  Owen  in  the 
Transactions  of  the  Philosophical  and  Zoological 
Societies  of  London  (London,  18.32-34)  ;  Flower 
and  Lydekker,  Mammals,  Li  ring  and  Extinct 
(London,  1891);  Bennett,  Transactions  of  the 
Zoological  Society  of  London  (London,  1835)  ; 
Bennett.  Gatherings  of  a  Xaturalist  in  Australia 
(London,  1866).  See  Moxothejiata ;  and  com- 
pare Echidna. 

DUCKBILL  CAT.     See  Paddle-Fish. 

DUCK-HAWK.     The  peregrine.    See  Falcon. 

DUCKING-STOOL.  A  rude  device,  formerly 
in  use  in  Great  Britain  and  in  parts  of  the 
United  States,  for  the  punishment  of  common 
scolds  (q.v. ).  It  consisted  of  a  rough,  strong 
chair  attached  to  one  end  of  a  beam,  which 
worked  on  a  pivot  on  a  post  at  the  edge  of  a 
jiond  or  stream  of  water.  The  woman  was  placed 
in  the  chair  with  her  arms  drawn  backward;  a 
bar  was  placed  across  her  back  and  in  front 
of  her  elbows,  another  bar  held  her  upright,  and 
there  were  cords  to  tie  her  securely  in.  The 
executors  of  the  punishment  then  took  hold  of  a 
chain  at  the  opposite  end,  and  gave  her  a  duck- 
ing on  the  "see-saw'  principle.  A  ducking-stool 
was  in  use  for  actual  ducking  at  Leominster  as 
late  as  1809. 

DUCKWITZ,  dnk'vlts.  Arxold  (1802-81).  A 
(Jerman  politician.  He  was  born  in  Bremen, 
where,  after  travels  through  England  and  the 
Netherlands,  he  became  distinguished  as  the 
foremost  promoter  of  ship-building  and  naviga- 
tion in  Germany.  He  strongly  advised  the  crea- 
tion of  a  German  customs  union,  and  the 
harbor  imj)rovements  of  Bremen  were  also  due 
largely  to  his  initiative.  The  innovations  were 
followed  by  the  establishment  of  a  steamship 
line  between  Bremen  and  New  York,  and  the 
conclusion  of  a  favorable  postal  treaty  with  the 
United  States.  As  Imperial  ^Nlini.ster  of  Com- 
merce and  Naval  Affairs,  to  which  positions  he 
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had  been  appointed  in  1848.  he  prcnioted  the 
construction  of  tlie  war-vessels  whicli  consti- 
tuted tlie  German  navy  of  the  time.  In  May, 
1849,  he  returned  to  his  native  city;  in  1857  he 
was  elected  burgomaster  and  served  for  six  years, 
his  reelection  to  that  office  following  in  1S66.  In 
1873  he  retired  fi'om  public  life.  His  principal 
publication  is  entitled  Denkiriirdigk-eifen  aits 
meinem  offentlichen  Leben  ISJ/l-GG  (1877). 

DUCKWORTH,  Sir  John  Thomas  (1748- 
1817).  An  English  naval  officer,  born  at  Leather- 
head  (Surrey).  He  entered  tlie  British  Navy  in 
1759;  in  1777  accompanied  the  frigate  Diamond 
to  North  America  as  a  first  lieutenant,  and  later 
served  under  Admiral  Byron  in  the  ^Yest  Indies. 
During  the  war  with  France  he  commanded  the 
Orion  of  the  Channel  Fleet,  and  in  1798  he  di- 
rected the  naval  operations  attending  the  cap- 
ture of  Minorca.  He  was  promoted  to  be  rear- 
admiral  of  the  white  in  1799,  a  vice-admiral  in 
1804,  and  served  in  various  capacities  in  the 
Mediterranean  and  the  West  Indies.  In  1805  he 
was  assigned  to  the  direction  of  the  blockade  of 
Cadiz,  and  on  February  6.  1806,  with  seven  battle- 
ships of  the  line,  two  frigates,  and  two  sloops, 
thoroughly  defeated  a  French  squadron  of  five 
battle-ships  and  three  frigates  oft"  San  Domingo. 
He  was  sent  in  1807  to  dictate  terms  to  the  Porte. 
His  orders  proved  impossible  of  execution ;  his 
negotiations  resulted  in  nothing,  and  the  Turks, 
advised  by  the  French,  having  strengthened  the 
shore  batteries  of  the  Dardanelles,  he  retreated. 
His  action  was  nuich  discussed.  From  1810,  in 
which  year  he  became  admiral,  until  1813  he  was 
Governor  and  commander-in-chief  of  Newfound- 
land. 

DUCLERC,  du'klark'.  Charles  Theodore  Eu- 
GEKE  (1813-88).  A  French  statesman.  He  was 
for  s^ome  time  a  proof-reader  for  Lc  Bon  Hens 
(Paris),  of  which  he  became  the  editor  in  1836. 
From  1840  to  1846  he  was  on  the  staff  of  the 
National,  to  which  he  contributed  financial 
articles.  The  events  of  1848  brought  him  into 
political  life,  and  he  served  as  Minister  of 
Finance  for  a  short  time.  From  1871  to  1875 
he  was  a  member  of  the  National  Assembly,  and 
in  1875  was  elected  its  vice-president.  In  the 
same  year  he  was  chosen  Senator  for  life.  In 
1882  he  succeeded  Freycinet  as  Premier,  but  re- 
signed in  1883,  owing  to  his  disapproval  of  the 
policy  of  expelling  the  princes  from  tlie  Republic. 

DXJCLOS,  du'khV,  Charles  Pinot  (1704-72). 
A  French  historian,  philologist,  novelist,  and 
wit,  droit  ct  adroit,  as  Rousseau  epigrammatic- 
ally  described  him.  He  was  born  at  Dinan.  His 
youthful  frivolous  tales  were  followed  by  the 
judicial  Uistoire  de  Louis  XI.  (1745),  the  sound 
and  ingenious  Considerations  sur  les  mosurs  de 
ce  siecle  (1749),  and  the  celebrated  Memoires 
secrets  sur  le  regne  de  Louis  XIY.,  la  Rcgenee  et  le 
regne  de  Louis  XV.  (1791),  among  the  best  and 
most  curious  of  the  time.  Duclos  aided  in  re- 
vising the  Dictionnaire  of  the  Academy,  of  which 
body  he  was  made  perpetual  secretary  in  1755. 
His  (Eurres  completes  (10  vols.,  Paris,  1806) 
include   an   incomplete  autobiography. 

DUCORNET,  du'kor'na',  Loris  Cesar 
Joseph  (1806-59).  A  French  historical  and  por- 
trait painter,  chiefly  celebrated  for  the  natural 
deformities  which  he  overcame  in  order  to  paint. 
He  had  no  arms  and  his  legs  were  deformed.    He 


used  the  brush  with  his  feet.  He  studied  at  Lille, 
iiis  native  town,  which  furnished  him  with  a  pen- 
sion to  enalilc  him  to  continue  his  studies  in 
Paris  under  Letliere.  His  pictures  are  of  some 
merit,  and  he  belongs  to  the  second-class  artists 
of  the  Romantic  School.  Among  his  chief  works 
are  the  "Slave  Merchant,"  in  the  Museum  of 
Arras,  a  portrait  of  General  Negrier,  and  the 
'"Parting  of  Hector  from  Andromache,"  in  the 
^Museum  of  Lille,  and  "Edith  Finding  the  Body 
of  Harold"   (  1855). 

DTJCOS,  du'ko'.  Pierre  Roger,  Count  ( 1754- 
1816).  A  French  statesman,  born  at  Dax 
(Landes).  In  1792  he  was  elected  Deputy  from 
Landes  to  the  National  Convention,  where  he 
voted  for  the  execution  of  Louis  XVI.  After 
acting  as  president' of  the  Jacobin  Club  (1794), 
he  became  a  member  of  the  Council  of  Five 
Plundred,  and  was  chairman  of  that  body,  Sep- 
tember 4,  1797,  when  the  decree  of  deportation 
was  issued  against  the  Royalists.  He  was  an 
ardent  follower  of  Sieyes,  through  whose  in- 
fluence he  became  a  member  of  the  Directory. 
After  the  coup  d'etat  of  the  Eighteenth  Bru- 
iiiaire,  he  became  a  member  of  the  Consulate 
with  Bonaparte  and  Sieyes,  and  subsequently 
was  vice-president  of  the  Senate.  After  the 
Second  Restoration  he  fled  to  Germany.  He  was 
killed  near  Ulm  through  the  upsetting  of  his 
carriage. 

DUCOUDRAY,  du'koo'dra^  Gustave  (1838 
— ).  A  French  scholar  and  historian.  He  was 
born  at  Sens  (Yonne),  studied  at  the  Lycee 
Henri  IV.,  and  the  Ecole  Normale  Superieure, 
and  was  connected  with  the  Cabinet  of  M. 
Duruy  when  the  latter  became  ilinister  of  Pub- 
lic Instruction.  Subsequently  he  became  pro- 
fessor of  history  and  geography  at  the  Ecole 
Normale  de  Saint  Cloud.  His  publications  in- 
clude, besides  a  series  of  text-books  for  school 
I'se,  Cent  recits  d'histoire  dc  France  (1878); 
Ce7rt  recits  dliistoire  de  France  contemporaine 
(1881);  Histoire  sommaire  de  la  civilisation 
depuis  Forif/ine  jusqu'  a  nos  jours   (1886). 

DUCPETIAUX,  diik'pa'te'6',  Edouard  (1804- 
68).  A  Belgian  publicist,  born  in  Brussels, 
where  he  devoted  himself  to  the  practice  of  law. 
He  participated  in  the  Revolution  of  1830,  and 
was  subsequently  appointed  chief  inspector  of 
the  prisons  and  benevolent  institutions  of  the 
country,  which  position  he  held  until  1861.  He 
was  long  a  collaborator  on  the  Courrier  des 
Fays-Bas,  and  was  one  of  the  foremost  pronioters 
of  prison  reform  in  Belgium.  Among  his  numer- 
ous writings  are  the  following:  Mcmoire  sur  le 
pauperisme  des  Flandres  (1850);  La  question 
de  la  charitc  et  des  associations  reUgieuses  en 
Belgiqur   (1858). 

DXTCROCQ,  dn'krok'.  Th^ophile  Gabriel 
Auguste  (1829 — ).  A  French  jurist,  born  at 
Lille.  He  studied  at  the  College  Louis-le-Grand 
and  the  University  of  Paris,  and  was  admitted 
to  the  bar  of  Poitiers  in  1855.  In  1863  he  be- 
came titular  professor  of  administrative  law  in 
the  University  of  Poitiers,  and  in  1884  was 
called  to  a  similar  chair  in  the  University  of 
Paris.  His  Cours  de  droit  administratif 
(1862),  admirable  in  arrangement  and  lucid  in 
style,  is  an  authoritative  Avork.  He  has  also 
published  Le  conseil  d'etat  et  son  histoire 
(1867),  Etudes  de  droit  public  (1887).  and 
Etudes  d'histoire  financicre  et  monetaire  (1887). 


DUCROT. 


389 


DUDLEY. 


DUCROT,  du'kro",  Auguste  Alexandre  ( 1817- 
82).  A  French  soldier.  He  was  educated  at 
Saint  Cyr,  and  served  in  Algeria  and  in  the 
Franco-German  war.  At  Sedan,  when  MacMahon 
Avas  wounded,  he  took  the  chief  command,  sur- 
i-endering  it  immediately,  however,  to  General 
Winiptlen.  After  the  capitulation  he  was  a  pris- 
oner of  war,  but  escaped  to  Paris,  where  he  took 
command  of  the  Thirteenth  and  Fourteenth  Army 
Corps,  and  participated  in  several  sorties,  amon,i,^ 
them  the  last  disastrous  one  of  Janviary  19,  1871. 
After  the  conclusion  of  peace  he  was  a  member 
of  the  National  Assembly,  and  in  1872  was  ajj- 
pointed  by  Thiers  commander-in-chief  of  the 
Eighth  Army  Corps,  stationed  at  Bourges.  His 
bitter  attitude  toward  the  Republic  resulted  in 
his  being  relieved  of  his  command  in  1878.  He 
wrote:  La  jounicc  de  Sedan  (1871);  La  veritc 
sur  I'Algcrie  (1871)  ;  Di'fense  de  Paris  (1785-78). 

DUCROTAY  DE  BLAINVILLE,  du'kro'ta' 
de  blfix'vel',  Henri  :\Iarie  (1778-1850).  A 
French  anatomist  and  zocilogist.  He  was  born 
at  Arques,  near  Dieppe,  and  studied  at  the  Uni- 
versity of  Paris  luider  Cuvier,  wliom  he  suc- 
ceeded as  professor  of  compai'ative  anatomy  in 
1832.  He  was  editor  of  the  Journal  de  Physique 
from  1817  to  1825.  He  exerted  an  extraordi- 
nary influence  over  his  pupils  as  a  lecturer.  In 
addition  to  the  numerous  valuable  essays  pub- 
lished in  tlie  Annales  franeaises  et  efrangeres 
d'anatomie  et  de  physiologic,  in  the  Journal  of 
the  French  Institute,  and  in  similar  sfientitic 
publications,  he  wrote  the  following  important 
v.orks:  Cours  de  physiologic  generate  et  com- 
paree  (1835);  Osteographie  (2()  serial  numbers, 
with  illustrations,  1839-54)  :  Manuel  de  mala- 
cologie  et  de  conch yliologie   (1825-27). 

DUCTILITY  (from  Lat.  duct  His,  ductile, 
from  ducerc,  to  lead).  That  property  of  some 
material  bodies  by  which  they  are  capable  of 
being  drawn  out  in  length,  while  diminishing  in 
breadth,  without  fracture  or  separation  of  their 
parts.  Glass,  gums,  glues,  resins,  and  some 
other  bodies,  when  softened  by  water  or  heat, 
may  be  drawn  into  threads.  The  ductility  of 
glass  seems  to  have  no  limit;  at  high  tempera- 
ture this  brittle  substance  may  be  drawn  into 
threads  finer  than  any  hair,  and  of  the  highest 
flexibility.  Metals  are  ductile,  generally  speak- 
ing, at  any  tem]ierature,  but  their  ductility 
varies  greatly  with  the  temperature;  soitie — 
brass,  for  example — are  more  ductile  at  ordi- 
nary temperatures  than  when  hot.  The  ductil- 
ity of  gold  is  very  great:  500  feet  of  wire  may 
be  obtained  from  one  single  grain  of  gold.  Next 
to  gold  follow,  in  the  order  of  their  ductility: 
silver,  platinum,  iron,  copper,  palladium,  alumi- 
num, zinc,  tin,  and  lead.  Platinum  may  be 
drawn  out  by  making  a  bar  of  silver  with  a 
platinum  core,  drawing  out  the  bar  to  extreme 
fineness,  and  dissolving  off  the  silver  with  nitric 
acid.  In  this  manner  the  wires  adapted  to 
microscopes  for  micrometric  work  are  made. 
Such  platinum  wire  is  less  than  g-j^^^  of  an 
inch  in  diameter.     See  Matter,  Properties  of. 

DUDEN,  doo'dcn,  Konrad  Alexander  Frieo- 
RICH  (1829 — ).  A  German  philologist.  He 
was  born  near  Wesel,  and  studied  pliilology  at 
Bonn.  After  organizing  the  gymnasium  at  Schleiz 
in  1809.  and  conducting  that  institution,  he  was 
appointed  in  187()  director  of  the  g;v'"iiiasiuni  at 
Hersfeld,  an   institution   which  was  greatly  im- 


proved under  his  management.  His  important 
writings  on  modern  German  orthography  include 
Vollstandiges  orthographisches  ^\  orterbueh  dcr 
deutschen  tipruche  (3d  ed.  1887);  and  a  re- 
vision of  Friedrich  Bauer's  (Irundziige  der  neu- 
hochdeutschen  draminatik  (5th  ed.  1890;  21si, 
ed.  of  original   work). 

•DUDES  AND  PHARISEES.'  See  Mug- 
wumps. 

DUDEVANT,  du'd'-viiN',  Madame.  See  Sand, 
George. 

DUD'LAY,  ^Ille.,  stage  name  of  Adeline 
Elie  Francoise  Uulait  (1859 —  ).  An  actress  of 
the  Comedie  Francaise,  well  known  in  tragic 
roles.  She  was  born  in  Brussels,  and  made  her 
dramatic  studies  at  the  Conservatoire  there.  In 
1870  she  was  engaged  at  the  Theatre  Frangais, 
and  made  her  debut  in  Parodi's  Pome  vaincue. 
She  made  her  reputation  in  many  of  the  pieces 
in  the  classic  repertoire,  notably  as  Camille,  in 
Horace,  in  Phcdre,  in  Athalie,  as  ilonime,  in 
Mithridate,  and  Berthe  in  La  fille  de  Roland. 
She  became  a  member  of  the  company  in  1883 ; 
in  1893,  during  its  visit  to  London,  she  won 
new  successes  there.  Among  her  more  recent 
creations  are  La  reine  Juana  (1893)  and  Fn'de- 
gonde    (1897). 

DUDLEY.  A  town  and  Parliamentary  bor- 
ough in  Worcestershiie,  England,  20  miles  north- 
northeast  of  Worcester,  and  8V2  miles  west- 
northwest  of  Birmingham  (Map:  England, 
D  4).  It  is  a  well-built  town,  and  a  chief  seat 
of  the  iron  trade,  being  in  the  heart  of  the  so- 
called  Black  Country.  Its  noteworthy  public 
buildings  include  the  parish  church,  restored  in 
1802,  the  town  hall,  and  the  general  hospital. 
Dudley  sends  one  member  to  Parliament.  The 
town's  affairs  are  administered  by  a  mayor,  a 
municipal  council  of  thirty,  and  a  board  of 
aldermen  of  ten  members  (see  paragi'aph  on 
Local  Government  under  Great  Britain).  It 
maintains  public  batlis,  but  its  gas  and  water 
supply  are  furnished  by  private  companies.  It 
iy  well  supplied  witli  educational  institutions, 
which  comprise  a  free  grammar  school,  a  techni- 
cal school,  an  art  school,  and  art  gallery,  and 
a  public  library,  the  last  four  being  maintained 
by  the  municipality.  Its  chief  manufactures 
are  nails,  iirc-irons,  chain  cables,  anvils,  and 
vises.  To  the  northeast  of  the  town  are  the 
ruins  of  an  old  castle,  founded  in  700  by  Dodo, 
a  Saxon  prince.  It  was  demolished  during  the 
civil  wars  of  the  seventeenth  century,  was  re- 
Iniilt,  but  was  burned  in  1750.  Dudley  was  in- 
corporated in  1805.  In  the  vicinity  are  iron  and 
coal  mines,  and  limestone  quarries.  Population 
in  1891.  45,724;  in  1901,  48,809. 

DUDLEY,  Benjamin  Win.slow  (1785-1870). 
.\n  American  surgeon,  born  in  Sjjottsylvania 
County,  Va.  After  a  prolonged  course  of  profes- 
sional studies,  both  in  this  coinitry  and  abroad, 
he  settled  in  Lexington,  Ky.  His  specialty  was 
lithotomy,  or  removing  stone  from  the  bladder, 
and  he  was  known  in  England  as  'the  lithotomist 
of  the  nineteenth  century.'  He  was  professor  of 
surgery  in  Transylvania  University  at  Lexing- 
ton, and  was  the  author  of  many  papers  on 
medical   subjects. 

DUDLEY,  CuARiFS  EnwARn  (1780-1841).  He 
was  born  in  StafTordsliire,  England;  removed  to 
Albany,   N.   Y.,   became   a   prosperous   merchant 
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there,  and  was  successively  State  Senator  ( 1820- 
25),  Mayor  of  Albany  (1821-28),  and  United 
States  Senator  (1829-3.3).  His  devotion  to 
astronomical  science  led"  his  widow  to  give  more 
than  $175,000  for  the  erection  and  endowment  of 
the  Dudley  Observatory  at  Albany. 

DUDLEY,  Edmu.xd  (c.14()2-1510)  .  An  Eng- 
lish lawyer  and  statesman.  He  studied  at  Ox- 
ford, read  law  at  Gray's  Inn,  and  early  became 
a  privy  councilor  to  Henry  VII.  In  1497  he 
became  Under-Sheriff  of  London,  a  post  then  of 
considerable  importance  to  the  Crown,  as  being 
useful  in  the  collection  of  revenues  from  the 
great  feudal  chiefs.  In  this  post  he  amazingly 
increased  tlie  King's  wealth  and  his  own.  He 
became  Speaker  of  the  House  of  Commons  in 
1504.  Upon  the  accession  of  Henry  VIII.,  he  was 
haled  before  a  special  commission,  by  which  an 
indictment  was  found  against  him  on  the  ground 
of  an  alleged  treasonous  attempt  to  obtain  the 
throne.  After  a  failure  to  escape  from  the 
Tower,  he  was  beheaded  on  Tower  Hill.  He 
wrote  a  treatise  in  defense  of  absolute  monarchy, 
entitled   The  Tree  of  Commonwealth    (1859). 

DUDLEY,  Sir  Hexey  Bate  (1745-1824).  An 
English  journalist,  born  at  Fenny  Compton 
(Warwickshire).  He  was  educated,  it  is  said, 
at  Queen's  College.  Oxford,  took  orders  in  the 
Anglican  Ciiurch,  became  rector  of  North  Fam- 
bridge,  and  subsequently  curate  of  Hendon.  In 
1775  he  was  appointed  editor  of  the  Morning 
Post,  and  "contrived,  before  six  w  eeks  were  over 
his  head,  to  be  called  out  for  a  criticism"  (Pea- 
body.  Enqlish  Journalism.  1882).  \Yith  him  the 
dueling-sword  was  not  less  mighty  than  the  pen, 
for  his  reckless  comments  often  involved  him  in 
personal  encounters.  He  made  the  Post  the 
most  readable  and  widely  circulated  newspaper 
of  the  time,  but  he  also  embarrassed  it  with 
expe.asive  actions  for  libel.  Having  been  at  last 
reluctantly  dismissed,  he  established  in  1780  the 
Morning  EeraM,  a  Liberal  sheet,  and  at  about 
the  same  time  the  Courrier  de  VEurope  (printed 
in  French)  and  the  English  Chronicle.  Through 
the  Herald  he  defended  the  Prince  of  Wales — 
so  adequately,  in  fact,  that  by  1813  he  had 
been  presented  to  several  Irish  benefices  and  the 
rectory  of  Willingham  (Cambridgeshire) ,  and  had 
been  made  a  baronet.  He  was  a  minor  contribu- 
tor to  the  satirical  RoUiad,  which  first  appeared 
Iji  the  Herald,  wrote  for  the  stage,  and  published 
A  Fcic  Observations  Rrspeetinq  the  Present 
l?tate  of  the  Poor  (3d  ed.  1802).  A  Short  Ad- 
dress to  the  Lord  Primate  of  all  Ireland  (3d 
ed.  1808).  and  other  works.  This  'Fighting 
Parson'  was  also  reckoned  among  the  wits  of 
the  period. 

DUDLEY,  Lord  Guildford  (  ?-1554).  See 
Grey,  Lady  .Jane. 

DUDLEY,  JoHX.  Duke  of  Northumberland 
(c.1502-53).  An  English  statesman.  In  1542  he 
Avas  made  an  admiral,  and  a  peer  with  the  title 
Viscount  Lisle.  From  that  time  he  displayed 
notable  ability  in  naval,  military,  and  civil 
oflBces.  Created  Earl  of  Warwick  in  1546.  and 
five  years  later  Duke  of  Northumberland,  he 
became  after  the  execution  of  Somerset  (1540) 
second  to  the  King  in  influence.  He  schemed  to 
have  the  succession  brousht  within  his  own  fam- 
ily: and  when  Edward  VT.  died  Northumberland 
proclaimed  his  own  daughter-in-law.  Lady  Jane 
Grey,  queen.     But,  finding  himself  alone,  he  gave 


his  support  to  Mary.  Nevertheless,  he  was  put  to 
death  for  treason — at  the  last  moment  a  penitent 
Pvoman  Catholic.  "Dudley  was  the  ablest  man  of 
the  time  after  the  death  of  Henry  VIII.  He  was 
a  consummate  soldier,  a  keen  politician,  and  a 
skillful  administrator.  His  nature  was  bold, 
sensitive,  and  maguanimous.  ...  He  was 
a  great  man,  but  his  character  was  spoiled  by 
avarice,  dissimulation,  and  personal  ambition." 
Consult:  Tytler,  England  Under  the  Reigns  of 
Edward  VI.  and  Mary  (London,  1839)  ;  Di.xon, 
History  of  the  Church  of  England  (London, 
1871-91). 

DUDLEY,  .Joseph  (1647-1720).  A  Colonial 
Governor  of  Massachusetts,  the  sou  of  Gov. 
Thomas  Dudley.  He  was  born  in  Roxbury, 
Mass.,  and  graduated  at  Harvard  in  16G5.  He 
early  became  a  member  of  the  Massachusetts 
General  Court,  and  was  a  magistrate  of  Roxbury 
in  1673.  In  1682  he  was  sent  to  England  with 
John  Richards  to  endeavor  to  prevent  the 
threatened  repeal  of  the  Massachusetts  Charter, 
but,  virtually  taking  the  opposite  side,  he  in- 
gratiated himself  with  the  Government,  and  in 
May.  1686,  three  years  after  his  return,  was 
appointed  President  of  'Massachusetts,  Maine, 
New  Hampshire,  and  the  King's  Province'  (New 
York),  having  previously  acted  for  several 
months  as  censor  of  the  press.  On  tlie  coming 
of  Governor  Audros  (q.v.),  early  in  1687,  Dudley 
became  judge  of  the  Superior  Court,  but,  when 
Andros  was  overthrown  by  the  popular  party, 
in  1689,  he  was  arrested  on  a  charge  of  tyranny 
and  usurpation,  and  was  imprisoned  for  five 
months,  at  the  end  of  which  time  he  was  sent  to 
England,  where,  however,  he  was  almost  imme- 
diately released,  the  English  Privy  Council  dis- 
missing all  charges  against  him.  He  then  served 
as  Chief  Justice  of  New  York  from  ^lay,  1691, 
to  September,  1692,  presiding  as  such  over  the 
court  which  sentenced  Leisler  and  ^Milbourne  to 
death:  returned  to  England  in  1693  or  1694, 
and  served  for  ciglit  years  as  Lieutenant-Gov- 
ernor of  the  Isle  of  Wight.  In  1702,  after  much 
intriguing  on  liis  part,  lie  was  appointed  by 
Queen  Anne  Governor  of  ^lassachusetts  and  New 
Hampshire,  which  position  he  held  in  spite  of 
frequent  protests  on  the  part  of  the  people, 
until  1715.  As  Governor  he  stood  for  preroga- 
tive, and,  though  an  able  administrator,  fre- 
quefltly  antagonized  the  colonists  by  his  arbi- 
trary conduct,  coming  into  almost  annual  con- 
flict, in  particular,  with  the  Massachusetts  Gen- 
eral Court  over  the  question  of  a  stated  salary 
for  the  Governor,  instead  of  an  annual  grant. 
In  the  latter  part  of  his  administration — during 
Queen  Anne's  War — lie  was  active  in  organizing 
and  fitting  out  expeditions  against  the  French 
and  Indians.  The  historian  Palfrey  gives  the 
following  unfavorable  estimate  of  Dudley's 
character:  ''Dudley  united  rich  intellectual 
attributes  with  a  groveling  soul.  To  his  mean 
nature,  personal  aggrandizement  was  the  prime 
necessity.  He  had  paid  one  price  for  it  by  duti- 
ful behavior  in  his  early  years,  and  another  by 
useful  conduct  in  middle  life,  as  often  as  such 
conduct  would  not  thwart,  and  especially  as 
often  as  it  would  further,  the  aims  of  his 
cupidity."  For  a  somewhat  detailed  account  of 
his  administration  as  Governor  of  Massachusetts 
and  New  Hampshire,  consult  Palfrey.  History 
of  Xew  England,  vol.  iv.  (Boston,  1858-90). 
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DUDLEY,  Paul  (1675-1751).  An  American 
jurist,  the  son  of  Governor  Joseph  Dudley.  He 
was  born  at  Roxbury.  ^lass. ;  graduated  at  Har- 
vard, and  studied  law  in  London.  He  was  com- 
missioned Attorney-General  of  Massachusetts  in 
1702,  was  promoted  to  the  bench  in  1718,  was 
made  Chief  Justice  in  1745,  and  for  several  years 
was  a  member  of  the  Legislature.  A  learned 
naturalist,  he  was  a  fellow  of  the  Royal  Society 
of  London  and  contributed  papers  on  the  natural 
history  of  New  England  to  its  Transactions. 

DUDLEY,  Robert.     See  Leicester,  Earl  of. 

DUDLEY,  Thomas  (1576-1653).  The  second 
Colonial  Governor  of  ^lassachusetts,  born  in 
Northampton,  England.  He  acted  for  a  time  as  a 
page  to  Lord  William  Compton,  later  Earl  of 
Northampton ;  served  as  captain  in  the  English 
Army  during  the  French  expedition  of  1597 ;  be- 
came a  clerk  to  Judge  Nichols  about  1598,  and 
from  161G  to  1630  was  employed  as  the  steward 
of  Theophilus  Clinton,  the  fourth  Earl  of 
Lincoln.  In  1630  he  emigrated  to  the  Massa- 
chusetts Bay  Colony,  as  Deputy  Governor  under 
Winthrop,  and  from  this  time  until  his  death 
was,  next  to  Winthrop,  probably  the  most  influen- 
tial man  in  the  Colonj-.  He  served  thirteen  years 
as  Deputy  Governor ;  was  four  times  Governor  of 
the  Colony— in  the  years  1634,  1640,  1645,  and 
1650;  was  the  chief  founder  of  Newtown  (now 
Cambridge),  ^lass. ;  took  an  active  part  in  the 
founding  of  Harvard  College,  in  1036.  and  was 
twice  elected  President  of  the  United  Colonies  of 
New  England.  He  lived  successively  at  Cambridge, 
Ipswich,  and  Roxbury,  where  he  died.  He  was 
in  many  respects  a  typical  Puritan,  stern,  un- 
yielding, and  intensely  pious,  and  by  many  his- 
torians has  been  charged  with  being  peculiarly 
narrow,  bigoted,  and  intolerant  —  traits  which 
many  find  in  his  dealings  with  Anne  Hutchinson, 
Roger  Williams,  and  Samuel  Gorton.  His  latest 
biographer,  however,  strongly  defends  him  on  all 
these  points.  Dudley's  daughter  Anne  (Brad- 
-street),  the  poet,  married  Gov.  Simon  Bradstreet 
(q.v.).  Consult:  The  painstaking  but  somewhat 
partisan  biography  by  Jones,  The  Life  and  Work 
of  Thomas  Dudley,  the  Second  Governor  of  Mas- 
sachusetts (Boston,  1899)  :  and  Deane  (editor). 
The  Life  of  Mr.  Thomas  Dudley,  several  times 
Governor  of  the  Colony  of  Massachusetts:  icrif- 
ten,  as  is  supposed,  by  Cotton  Mather  (Cam- 
bridge, 1870). 

DUDLEY,  Thomas  Underwood  (1837—).  An 
American  clergA'man  of  the  Protestant  Episcopal 
Church.  He  was  born  in  Richmond.  Va..  and  in 
1858  graduated  at  the  University  of  Virginia, 
where  for  many  years  lie  was  professor  of  Latin 
and  Greek.  During  the  Civil  War  he  served  in 
the  Confederate  Army,  and  rose  to  the  rank  of 
major  in  the  commissary  department.  He  after- 
wards studied  theology  in  the  Virginia  Theo- 
logical Seminary,  was  ordained  priest  in  18GS. 
and  in  1870  became  rector  of  Christ's  Church, 
Baltimore,  of  which  during  the  previous  vear  he 
had  been  assistant  rector.  He  was  Assistant 
Bishop  of  Kentucky'  for  some  time,  was  conse- 
crated in  Baltimore  in  1875,  and  became  Bishop 
in  18S4. 

DUDLEY,  William  Rus.sel  (1849—).  An 
American  botanist,  born  at  Guilford,  Conn.  He 
graduated  in  1874  at  Cornell,  and  studied  nat- 
ural history  at  the  school  established  by  Louis 
Agassiz  at  Penikese  Island,  Idaho,  in   1874,  and 


at  the  Harvard  Summer  School  in  1876.  From 
1876  to  1883  he  was  assistant  professor  of  bot- 
any at  Cornell,  and  from  1883  to  1892  an  as- 
sistant professor  directing  the  study  of  crj-to- 
gamic  botany.  In  1892  he  was  appointed 
professor  of  botany  in  the  Leland  Stanford,  Jr., 
University.  His  publications  include  contribu- 
tions to  scientific  journals.  The  Cayuga  Flora 
(  1886),  and  other  works. 

DUDLEY  DIAMOND,  The.  A  heart-shaped 
jewel  weighing  44ii>  carats,  but  originally  twice 
that  size,  now  in  the  possession  of  the  Duke  of 
Dudlev,  who  bought  it  from  Hunt  and  Roskell 
for  £30,000.  The  latter  paid  only  £12,000  for  it. 
it  was  found  in  1868  by  the  slave  of  Nie  Kirk, 
a  mine-owner  in  Africa. 

DUDWEILER,  dood'vi-ler.  A  town  in  Rhen- 
ish Prussia,  40  miles  east  by  north  of  Metz 
(Map:  Prussia,  B  4).  It  has  extensive  coal- 
mines, and  manufactures  iron  and  clay  wares. 
In  the  neighborhood  is  the  celebrated  'Burning 
^Mountain'  (Brennender  Berg),  an  elevation  of 
coal  deposits  which  has  been  burning  for  nearly 
two  centuries.  Population,  in  1890,  8515;  in 
1900,  16,323. 

DUE  BILL.  A  written  acknowledgment  of 
indebtedness  by  the  signer  to  the  one  to  whom 
it  is  given.  An  example  of  its  shortest  form  is 
this:  'I.  0.  L^.  eight  guineas.  John  Leslie.' 
Another  and  more  extended  form  is  the  follow- 
ing: 'Due  Currier  and  Barker  seventeen  dollars; 
value  received.  Frederick  Lockwood.'  While 
from  such  an  acknowledgment  the  common  law 
infers  an  obligation  by  the  signer  to  pay  the 
specified  indebtedness,  the  paper  itself  contains 
no  actual  or  express  promise  to  pay.  It  is  the 
absence  of  such  a  promise  that  distinguishes  it 
from  a  promissory  note.  L'nlike  a  promissory 
note,  also,  it  is  not  a  negotiable  instrument, 
though,  as  a  claim  or  demand  against  the  debt- 
or, it  is  assignable  by  the  payee.  See  Chose  in 
Action;  Negotiable  Instrument. 

DUELING  (Fr.  duel,  from  Lat.  duellum,  a 
contest  between  two,  duo).  A  duel  is  a  pre- 
arranged combat  between  two  persons,  in  which 
deadly  weapons  are  used.  It  generally  takes  place 
in  the  presence  of  witnesses  (called  seconds),  who 
regulate  the  mode  of  fighting,  place  the  weapons 
in  the  hands  of  the  combatants,  and  enforce  rules 
agreed  upon.  While  dueling  prevailed  in  an- 
tiquity, there  is  no  doubt  that  tlie  modern  private 
duel  grew  out  of  the  judicial  duel.  (See  Battle, 
Trial  by,  or  Wager  of.)  In  France  it  became 
very  common  after  the  famous  challenge  of  Fran- 
cis I.  to  his  rival  Charles  V.,  in  1528.  After  this 
every  man  of  France  seemed  to  think  that  he 
was  called  upon  to  use  his  sword  in  defending  his 
honor  against  the  slightest  imputation.  Some 
kings  endeavored  to  suppress,  while  others  pro- 
moted dueling.  Within  eighteen  years,  in  the 
reign  of  Henry  IV...  it  is  said,  no  less  than  4000 
persons  fell  in  duels.  Rigid  measures  were  passed, 
but  ^vere  rarely  enforced.  Up  to  the  present  time 
duels  are  much  more  common  in  France  than  else- 
where, but  fatal  results  are  infrequent. 

In  Gernian_y  dueling  prevails  Imt  little  out- 
side the  army,  navy,  and  the  universities.  In  the 
students'  contests  the  vital  parts  of  the  con- 
testants are  so .  protected  that  serious  injury 
seldom  occurs.  In  but  few  places  do  the  laws 
permit    duels,    but    in    a    number    of    university 
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cities  there  is  no  pretense  to  enforce  the  laws. 
In  every  German  regiment  there  is  a  court  of 
honor,  to  determine  all  involved  points  of  per- 
sonal or  regimental  honor,  and  to  decide  upon 
the  procedui'e  demanded  by  the  circumstances. 
Where  the  result  i^  a  duel,  and  the  civil  authori- 
ties do  not  take  any  cognizance  of  the  affair, 
the  military  authorities  themselves  rarely  act. 
It  is  a  point  of  honor,  however,  with  the  individ- 
ual officer  to  satisfy  the  regimental  code,  regard- 
less of  any  punishment,  civil  or  military,  that 
may  afterwards  be  meted  out  to  him.  Tlie  prac- 
tice of  dueling  is  connnon  throughout  all  the 
armies  of  Continental  Europe,  although  in  most 
countries  it  is  jDrohibited  by  law. 

From  the  time  of  Queen  Elizabeth  various 
legislative  attempts  have  been  made  in  Great 
Britain  to  put  an  end  to  dueling,  but  without 
avail.  Under  the  common  law,  the  act  of  killing 
in  a  duel  is  regarded  as  murder,  however  fair 
the'  duel  may  have  been ;  but  so  long  as  public 
opinion  approved  the  duel  it  was  generally  found 
impossible  to  induce  a  jury  to  convict.  In  1844 
rigid  army  rules  were  established  to  prevent 
dueling,  and  within  the  last  half-century  l^Tit  few 
duels  have  occurred   in  England. 

How  common  dueling  formerly  was,  both  in 
Great  Britain  and  America,  may  be  inferred 
from  the  number  of  prominent  political  leaders 
who  participated  in  duels.  The  dukes  of  York, 
Norfolk,  Richmond,  and  Wellington,  lords  Shel- 
burne,  Talbot,  Lauderdale,  Townshend,  Paget, 
Londonderry,  Castlercagh,  and  Fox,  Pitt,  Sheri- 
dan, Canning,  Hastings,  Grattan.  Curran,  and 
O'Connell  all  fought  duels.  In  the  United  States, 
Charles  Lee  and  .John  Laurens,  Cadwallader  and 
Conway,  General  INIcIntosh  and  Gwinnett,  of  the 
Revolutionary  period,  and  Burr  and  Hamilton, 
Jackson  and  Dickinson.  Benton  and  Lucas,  Clay 
and  Randolph,  De  Witt  Clinton  and  Swartout. 
and  Cilley  and  Graves,  fought  duels.  In  no  part 
of  the  Vi'orld  was  dueling  so  earnestly  engaged  in 
as  in  America.  Combats  under  all  sorts  of  con- 
ditions, and  with  every  conceivable  variety  of 
weapon,  and  in  the  great  majority  of  instances 
fights  fatal  to  one  or  both  combatants  were  of 
frequent  occurrence,  and  largely  because  of  this 
was  precipitated  the  legislation  which  finally 
succeeded  in  stamping  out  the  custom. 

Laws  now  exist  in  all  States  of  the  Union 
against  dueling.  In  some  cases  the  punishment 
is  death,  in  others  imprisonment,  and  in  otliers 
disqualification  to  hold  office.  A  bill  prohibiting 
dueling  in  the  District  of  Columbia  was  passed 
in   1839. 

At  the  beginning  of  the  twentieth  century  the 
custom  was  almost  universally  prohibited  liy 
law,  although  countenanced,  if  not  actually  de- 
manded, by  officers,  both  naval  and  military, 
professional  men  and  the  upper  circles  generally, 
of  Continental  European  society.  Organized  ef- 
forts are  now  being  made,  however,  to  attack  the 
custom  in  its  own  stronghold  and  among  the  peo- 
ple who  still  practice  and  cherisli  its  traditions. 

The  Intcrnatioval  League,  inaugurated  in  1900 
by  Prince  Alfonso  of  Bourbon  and  Austria- 
Este,  has  been  organized  with  the  declared  in- 
tention of  "setting  right  in  the  acceptation  of 
society  the  sense  of  the  words  coicfirdice  and 
cotirage,  when  used  in  connection  with  dueling." 
The  French  branch  of  the  league  is  under  the 
direction  of  M.  Joseph  du  Bourg,  and  although 


its  influence  is  as  yet  very  limited,  it  has  had 
the  support  of  .M.  Paul  de  Cassagnac,  formerly 
a  well  -  known  duelist,  and  was  considerably 
aided  by  the  refusal,  in  1901,  of  Lieut. -Col.  the 
.Marquis  d'Elbce  to  accept  the  challenge  of  the 
^Marquis  de  Chauvelin.  Earlj'  in  1902  the  league 
succeeded  in  forming  a  tribunal  of  honor  in 
Paris,  which  consists  of  fourteen  members,  six  of 
whom  are  military  or  naval  officers,  aftd  whose 
duties  are  to  decide  all  disputed  points  without 
recourse  to  the  duel.  In  the  French  provinces 
similar  tribunals  have  also  been  organized,  and 
have  already  justified  their  existence.  The  anti- 
duelist  movement  in  Germany  is  under  the  active 
direction  of  the  Prince  of  Lciwenstein,  and  is  very 
strong  numerically  and  influentially.  Its  mem- 
bership includes  noblemen,  soldiers,  civilians,  and 
university  professors  and  students.  The  league 
publishes  a  representative  periodical,  and  is 
championed  by  nearly  every  prominent  news- 
paper in  the  Empire.  In  Italy,  the  Marquis 
Crispolti  has  I)een  intrusted  with  the  leadership 
of  the  movement,  which,  liowever,  was  not  com- 
menced until  late  in  1902.  On  February  14, 
1902,  the  Spanish  Republican  Fusion  Party,  at 
Valencia,  passed  a  resolution  condemning  the 
duel  as  contrary  to  civilization,  and  forbidding 
members  of  the  party  from  taking  any  part  -in  a 
duel,  either  as  princi])al  or  second. 

DUE  PROCESS  OF  LAW.  A  phrase  used  in 
the  Federal  Constitution  aii<l  in  the  constitutions 
of  many  of  the  l.^nited  States  as  the  legal  equiva- 
lent of  'law  of  the  land,'  in  jNIagna  Charta  (q.v. ) . 
Some  of  our  State  constitutions  contain  both 
phrases,  while  others  employ  the  words  'due 
course  of  law,'  or  'due  course  of  the  law  of  the 
land.'  All  of  these  forms  of  expression  are  an- 
cient, and  have  long  been  understood  to  have  the 
same  meaning.  They  were  used  interchangeably 
in  a  series  of  statutes  enacted  under  Edward  III. 
(5  Edw.  III.,  ch.  9;  25  id.,  ch.  4;  28  id.,  ch.  3). 
and  were  pronounced  by  Lord  Coke  to  be  legal 
equivalents.  The  Fourth  Amendment  of  the 
L'nited  States  Constitution  declares  that  "No 
person  shall  be  deprived  of  life,  liberty,  or  prop- 
erty without  due  process  of  law,"  and  the  Four- 
teenth Amendment  contains  this  clause:  "Nor 
shall  any  State  deprive  any  person  of  life,  liberty, 
or  property,  without  due  process  of  law."  By 
this  phrase  is  meant  law  in  its  regular  course  of 
administration  through  the  courts  of  justice; 
that  is,  law  administered  according  to  those  rules 
and  principles  Avliich  have  been  established  by  our 
jurisprudence  for  the  protection  and  enforce- 
ment of  private  rights ;  law  which  hears  before  it 
condemns,  whicli  proceeds  upon  due  and  orderly 
inquiry,  and  renders  judgment  only  after  trial. 

This  principle  of  constitutional  law  applies  as 
well  to  the  legislative  and  executive  branches  of 
government  as  to  the  judiciary.  Neither  Congress 
nor  a  State  Legislature  can  lawfully  deprive  a  per- 
son of  life,  liberty,  or  property  by  arbitrary  en- 
actment. A  statute  attempting  to  do  that  would 
not  be  a  law  of  the  land;  it  would  be  unconstitu- 
tional and  void.  The  same  would  be  true  of  a 
like  provision  in  a  State  Constitution.  To  quote 
from  a  decision  of  the  Supreme  Coiirt  of  Mis- 
souri :  "It  is  as  much  out  of  the  power  of  a  State 
to  deprive  an  owner  of  his  property  without  due 
process  of  law  through  the  mediiun  of  a  consti- 
tutional convention  as  it  would  be  thus  to  de- 
prive  him   by   an   ordinary   act   of   legislation." 
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But  for  the  check  of  this  principle  upon  the  legis- 
lature and  the  executive,  bills  of  attainder,  acts 
of  confiscation,  acts  reversing  judgments,  and  acts 
directly  transferring  one  man's  property  to  an- 
other might  be  resorted  to,  and  the  time-honored 
safeguards  of  constitutional  liberty  be  swept 
away. 

It  is  not  to  be  luiderstood,  however,  that  the 
'law  of  the  land'  and  'due  process  of  law'  mean 
the  body  of  legal  rules  or  the  system  of  judicial 
procedure  which  existed  at  the  adoption  of  the 
Federal  or  of  a  particular  State  Constitution. 
These  may  be  changed  from  time  to  time  with- 
out violating  the  Constitution,  provided  the  new 
procedure  or  the  new  rules  are  in  accordance  witli 
the  fundamental  principles  and  maxims  of  our 
juris])rudence.  ]\loreover,  a  State  may  do  manv 
things  in  the  exercise  of  its  police  power  which 
operate  to  deprive  persons  of  liberty  or  property 
in  a  very  summary  way,  without  violating  the 
constitutional  provisions  under  consideration.  It 
may  also  authorize  the  sale  of  property  for  non- 
payment of  taxes,  without  any  judicial  proceed- 
ing. But  these  acts  are  not  performed  without 
due  process  of  law,  since  the  State  is  acting  in 
accordance  with  those  jirinciples  governing  and 
limiting  the  rights  of  the  State  and  its  subjects, 
not  at  variance  with  them.  "In  short,  'due  pro- 
cess of  law'  in  each  particular  case  means  such 
an  exercise  of  the  powers  of  government  as  the 
settled  maxims  of  law  permit  and  sanction,  and 
under  such  safeguards  for  the  protection  of  indi- 
vidual rights  as  those  maxims  prescribe  for  the 
class  of  cases  to  which  the  one  in  question  be- 
longs." See  Cooley.  Constitutional  Limitations 
(.6th  ed.,  Boston.  1890)  ;  Hare,  American  Consli- 
tutional  Laic,  Lect.  xxxv.   (Boston,  1889). 

DUER,  diVer.  John  (  178'2-1858)  .  An  Ameri- 
can jurist,  born  in  Albany,  X.  Y.  From  about 
1820  until  his  death  he  practiced  law  in  Xew  York 
City.  He  was  one  of  the  commissioners  to  revise 
the  laws  of  the  State  in  1825,  was  elected  justice 
of  the  Superior  Court  in  1849,  and  in  1857  be- 
came Chief  Justice.  His  most  important  work 
is  The  Lair  and  I'nielice  of  Marine  Insurance 
I  1845-40). 

DUER,  William  Alexander  (1780-1858).  An 
American  jiirist,  born  at  Ehinebeck,  X.  Y.  He 
practiced  law  at  Xew  Orleans,  where  he  was 
the  partner  of  Edward  Livingston,  and  after  1812 
in  XeAv  York,  where,  from  1822  to  1829.  he  was 
judge  of  the  Supreme  Court.  In  the  latter  year 
he  was  elected  president  of  Columbia  College. 
which  position  he  held  until  1842.  He  published 
a  Treatise  on  the  Constitulional  Jurisprudence 
of  the  United  (States  (183.3),  and  a  Life  of  Wil- 
liam Alexander.  Earl  of  t^tirliint.  his  grand- 
father   (1847). 

DUERO  (dwiVru).  or  DOURO  (doV-ro).  A 
large  river  of  Spain  and  Portugal,  rising  in  the 
Spanish  Province  of  Soria  (Old  Castile),  in  an 
elevated  region  about  25  miles  northwest  of  the 
city  of  Soria  (^lap:  Portugal,  A  2).  It  flows 
at  first  southeast  and  south,  past  Soria.  receiv- 
ing the  waters  of  the  Bituerto.  and  then  pur- 
sues a  general  westerly  course  till  it  reaches  the 
Portuguese  border.  It  tlien  flows  southwest, 
forming  for  about  00  miles  the  boundary  between 
Spain  and  Portugal,  after  which  it  flows  almost 
due  west  across  Portugal,  emptying  into  the 
Atlantic    not    far    south    of    Oporto.      Its    total 


length  is  about  500  miles,  over  IGO  miles  of  which 
is  in  Portugal.  The  Portuguese  portion  only  is 
navigable,  although  its  upper  course  might  be 
utilized  to  some  extent  for  transportation  pur- 
])oses,  despite  its  swift,  narrow  current.  Its 
mouth  is  closed  by  a  bar  and  a  number  of  sand- 
lianks.  wliicb  can  be  passed  by  ocean-going  vessels 
only  during  high  tide.  The  tributaries  of  the 
Duero  are  generally  short,  the  greater  number 
belonging  to  the  Spanish  portion.  The  most 
important  are  the  Pisuerga,  Valderaduey,  Esla, 
Tua,  and  Tamega,  on  the  right,  and  the  Adaja, 
Tormes,  and  Agueda  on  the  left. 

DUET  (It.  duetto,  from  Lat.  duo,  two). 
A  composition  for  two  voices  or  instruments, 
with  or  without  an  accompaniment  of  one  or 
more  instruments.  In  technical  language,  duet  is 
applied  to  a  composition  for  two  voices  or  in- 
struments of  the  same  kind,  while  duo  refers  to 
one  for  two  voices  or  instruments  of  different 
kinds.  Duets  are  divided  into  three  classes,  in 
all  of  which,  however,  the  form  is  much  the 
same.  The  dramatic  duet  can  of  necessity  have 
no  fixed  form.,  as  it  must  vary  according  to  the 
dramatic  situation.  The  tStabat  Mater  of  Pergo- 
lesi  is  a  splendid  example  of  the  church  duet, 
while  the  sonfi  duets  of  ^Mendelssohn  follow  the 
general  idea  of  duets  as  originated  in  the  seven- 
teenth century  and  developed  in  the  eighteenth 
by  Stefiani  and  Clari. 

DUEZ,  du'a',  Erxest  Axge  (1843-90).  A 
Frencli  ]ia inter.  He  was  born  in  Paris,  and 
studied  there  under  Pils.  In  1873  his  "Lune 
de  ]\Iicl"  ("The  Honeymoon")  attracted  much 
attention.  The  following  year  "Splendeur  et 
^Misere"  ("Splendor  and  ]\Iiserv")  Avon  a  medal 
of  the  third  class.  Among  his  other  works  are 
a  fine  portrait  of  ]\Iadame  Duez  (1877)  and 
"Saint  Cuthbert"  (1879),  in  the  Luxembourg. 
His  style  in  his  modern  pictures  is  eminently 
Parisian,  brilliant  in  tone  and  fine  in  drawing, 
althougli  in  some  cases  he  carried  realism  to 
an  extreme.  He  obtained  a  first-class  medal  in 
1879,  and  the  Legion  of  Honor  in  1889. 

DUFAU,  dn'fo',  Pierre  Armaxd  (1795-1877). 
A  French  political  economist  and  publicist,  born 
at  Bordeaux.  At  the  age  of  twenty  he  Avas  ap- 
pointed instructor  at  the  Institute  for  the 
Blind,  Paris.  In  1840  he  became  director  of 
the  institution,  and  during  the  following  fifteen 
years  of  his  oflicial  activity  published  a  great 
mmiber  of  valuable  works  on  the  treatment  and 
education  of  the  blind.  He  was  also  one  of  the 
principal  founders  of  the  Aid  Society  for  the 
Blind,  established  at  Paris  in  1851.  His  more 
important  publications  include:  Plan  dc  Vor- 
f/aiiisation  de  I'iiistitution  des  jeunes  aveugles 
(1833):  ^latistiquc  comparce  des  aveugles 
(1854):  and  Dc  la  rcforme  du  mont-dc-picte 
(1855). 

DUFAURE,  du'fnr',  Jules  Akmand  Stanis- 
las (1798-1881).  A  French  statesman,  born  in 
Saujon.  Charente-Inferieure.  He  studied  law 
in  Paris,  was  chosen  Deputy  from  Saintes  in 
1834.  and  acquired  great  influence  in  the  Lib- 
eral Party.  He  was  appointed  Councilor  of 
State  in  'l836  and  ^Minister  of  Public  Aflairs 
in  1839.  In  1844  he  was  chosen  vice-president 
of  the  Chamber,  and  after  the  Revolution  of 
1848  Avas  Minister  of  the  Interior.  Louis  Xa- 
jioleon  gave  him  the  same  office,  but  after  the 
coup  d'etat  he   returned  to  the  practice  of  law. 
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He  was  made  ^linister  of  Justice  in  1871,  187o, 
and  1877 ;  but  -when  Grevy  became  President, 
in  1879,  Dufaure  resigned  permanently  from  the 
[Ministry,  tliough  lie  continued  to  take  part  in 
the  legislative  Avork  of  the  Senate. 

DUFF,  Ai-EXAXDER  (1806-78).  A  Scotch  mis- 
sionary to  India,  born  at  Moulin,  Perthshire. 
He  was  educated  at  the  University  of  Saint 
AndreAvs,  was  ordained  to  the  ministry  of  tlie 
Church  of  Scotland  in  182!),  and  in  the  same 
year  was  sent  as  the  first  missionary  of  that 
Church  to  India.  He  establislied  his  headquar- 
ters at  Calcutta,  and  decich'd  to  conduct  his 
work  on  a  new  basis  by  founding  a  scliool  which 
should  later  expand  into  a  college,  and  in  which 
the  English  language  should  be  used  for  in- 
struction, first  in  the  Bible,  and  secondly  in 
Western  knowledge  generally.  His  jilan  was  to 
carry  on  evangelistic  activity  largely  by  means 
of  educated  native  jireachers.  I'pon  the  dis- 
ruption of  the  Church  of  Scotland,  in  1843,  he 
adhered,  with  all  other  foreign  missionaries  of 
the  denomination,  to  the  Free  Church.  He  was 
therefore  obliged  to  surrender  the  mission,  with 
its  entire  equipment,  to  the  Establishment,  to 
which  it  legally  belonged.  Soon,  however,  he 
developed  a  new  institution  larger  and  more 
efficient  than  the  old,  with  branch  schools  in 
surrounding  villages.  In  1840  he  was  com- 
jjelled  by  ill  health  again  to  visit  Scotland, 
where  he  remained  until  185G.  In  1851  he  was 
called  to  the  chair  of  the  General  Assembly  of 
the  Free  Church,  and  in  1854  traveled  and  spoke 
in  the  United  vStates.  He  assisted  in  founding 
the  University  of  Calcutta,  and  in  1864  perma- 
nently returned  to  Scotland.  He  was  appointed 
the  first  professor  of  evangelistic  theology  at 
New  College.  Edinburgh,  in  1867,  and  in  1873 
was  again  elevated  to  the  chair  of  the  General 
Assembly.  It  was  chiefly  through  his  agency 
that  the  Livingstonia  Free  Church  ^Mission,  on 
Lake  Nyassa,  Africa,  was  organized.  His  jiubli- 
cations  include  The  Church  of  ficotUimVs  India 
Mission  (1835)  and  The  Wor1d-)ride  Crisis 
(1873).  Consult  Smith.  The  Life  of  Alexander 
Duff,  D.D.,  LL.D.    (London,  1879). 

DTJFF,  Maky  A.NX  (1794-1857).  A  tragic  ac- 
tress, in  her  time  the  greatest  upon  the  American 
stage.  Her  maiden  name  was  JIary  Ann  Dyke, 
and  she  was  born  in  London.  She  made  her 
debut  in  Dublin,  in  1808,  and  there  she  became 
the  wife  of  an  Irish  actor  named  John  Duff", 
with  whom  she  came  to  America  in  1810.  She 
first  appeared  in  Boston,  as  Juliet:  She  had 
the  advantage  of  beauty,  and  reputation  came 
to  her  as  Ophelia — with  her  husband  or  John 
Howard  Payne  as  Hamlet — Desdemona.  Jane 
Shore,  Lady  ^Macbeth,  and  other  tragic  roles. 
In  1821,  in  Boston,  she  played  Hermione  in 
The  Distrest  Mother  so  powerfully  that  Edmund 
Kean,  whom  she  was  supporting,  feared  it  might 
be  forgotten  that  he  was  the  'star.'  She  first 
appeared  in  New  York  in  1823,  as  Hermione.  to 
the  Orestes  of  the  elder  Booth,  who  called  her 
the  best  actress  in  the  world.  In  1828  she 
played  for  a  short  time  in  England,  at  Drury 
Lane,  but  soon  returned  to  America.  In  1835 
she  played  for  the  last  time  in  New  York,  and 
was  married  to  Jlr.  Seaver.  of  New  Orleans. 
There  occurred  her  farewell  to  the  stage,  in 
1838.  She  died  in  New  York.  Consult  Ireland, 
Mrs.   Duff    (Bo^^ton.    1SS21. 


DUF'FERIN  AND  AVA,  ii'va,  Frederick 
Temple  JIamu.ton  Jilackwood.  Marquis  of 
(1826-1902).  A  British  diplomat  and  states- 
man. The  only  son  of  the  fourth  Baron  of 
DulTerin,  he  was  born  in  Florence,  Italy.  He 
was  educated  at  Eton,  and  took  a  degree  at 
Christ  Church,  Oxford.  He  liecanie  fifth  Baron 
of  Dufl'erin.  Clandeboye,  Ireland,  at  the  death 
of  his  father,  in  1841.  and  was  lord-in-waiting 
to  the  Queen  for  several  years,  under  two  admin- 
istrations. He  distinguished  himself  by  literary 
production,  and  in  1855  was  attaclied  to  the 
Austrian  mission.  In  1860  he  Avas  sent  as  Brit- 
ish commissioner  to  Syria  to  inquire  into  the 
massacre  of  Christians,  and  on  his  return  was 
created  K.C.B.  In  1804  he  was  a]i])ointed  Under 
Secretary  of  State  for  India;  in  1866,  Under  Sec- 
letary  for  \Var:  and  Gladstone,  in  1868,  made 
him  Chancellor  of  the  Duchy  of  Lancaster.  From 
1872  to  1878  he  was  Governor-General  of  the 
Dominion  of  Canada,  where  he  attained  great 
]iopularitA'.  He  was  Ambassador  to  Russia  from 
1879  to  "1881.  While  Ambassador  to  Turkey 
(  1881-84)  he  went  to  EgA'pt  to  restore  order 
after  Arabi  Pasha's  rebellion.  His  Viceroyalty 
of  India  (1884-88)  was  marked  by  the  annexa- 
lion  of  Burma,  and  an  amicable  delimitation  of 
the  Afghan  frontier  with  Russia,  after  the  Pend- 
jdeh  affair.  He  was  Ambassador  to  Italy  from 
1888  to  1891,  and  Ambassador  to  France  from 
1891  to  1896,  when  he  retired  from  the  diplo- 
matic service,  l-'rom  1891  to  1895  he  was  Lord 
Warden  of  the  Cinque  Ports.  He  received  a 
number  of  titles,  including  an  earldom  in  1871 
and  the  ^larquisate  of  Dutlerin  and  Ava  in 
1888.  The  degree  of  LL.D.  was  conferred  upon 
him  by  tlie  universities  and  colleges  of  Cam- 
bridge, Edinburgh,  Harvard,  Laval,.  Trinity 
(Dublin),  and  McGill ;  Oxford  University  gave 
him  the  degree  of  D.C.L.,  and  Punjab  University 
a  doctorate  of  Oriental  learning.  In  1878  he 
was  elected  president  of  the  Royal  Geographical 
Society,  and  in  1891  lord  rector  of  Glasgow 
I'niversity.  Among  his  published  Avritings  are: 
Xarrative  of  a  Journey  from  Oxford  to  Skib- 
hcreen  Durinfj  the  Year  of  the  Irish  Famine 
(1846-47):  Letters  from  High  Latitudes,  de- 
scriptive of  a  yacht  voyage'  to  Iceland  (1859); 
Contributions  to  an  Inquiry  into  the  State  of 
Ireland  (1866);  Irish  Emi(jration  and  the  Ten- 
ure of  Land  in  Ireland  (1867);  Speeches  and 
Addresses  (1882).  His  wife,  Harriet  Hamilton, 
is  well  known  for  her  philanthropic  work  among 
the  native  women  of  India,  and  for  the  inter- 
esting books:  The  Record  of  Three  Years'  Work 
(1889);  Our  Vicc-Rertal  Life  in  India  (1890); 
and  My  Canadian  Journal  (1891).  Lispings 
from  Low  Latitudes  (1863).  though  often  at- 
tributed to  her,  is  not  her  work,  but  that  of 
Helen  Selina  Sheridan  (1807-67),  mother  of 
the  ]\Iarquis.  and  author  of  "The  Emigrant's 
Farewell."  '"O  Bay  of  Dublin,"  and  other  beau- 
tiful songs. 

DUFF'IELD,  George  (1794-1868).  An 
American  Presbyterian  clergyman,  born  at 
Strasburg.  Pa.,  a  grandson  of  the  Rev.  George 
Duffield  (1732-90).  He  was  educated  at  the 
l^niversity  of  Pennsylvania  and  was  ordained  in 
1815.  He  had  charges  successively  in  Carlisle, 
Pa.,  New  York  City,  Philadelphia,  and  Detroit, 
and  from  1840  to  1848  was  regent  of  the  L'ni- 
versity  of  Michigan.  He  was  distinguished  by 
a  progressive  sjnrit,  and  was  prominently  iden- 
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tified  with  the  'new-school'  movement.  His 
publications  include:  Regeneration  (1832); 
Claims  of  Episcopal  Bisliops  Examined  (1842)  ; 
Travels  in  the  Holy  Land;  The  Divine  Organic 
Law,  .  .  .  or  Capital  Punishment  for  Murder 
Authorized  by  God  (1848);  and  various  ad- 
dresses and  discourses. 

DUFFIELD,  George  (1818-88).  An  Ameri- 
can Pi-esbyterian  clerfr^-man,  born  at  Carlisle, 
Pa.  He  graduated  at  Yale  in  1837,  and  at  Union 
Theological  .Seminary  (1840).  He  held  pastor- 
ates in  Brooklyn.  X.  Y.  (1840-47).  Bloomfield. 
X.  J.,  Philadelphia,  Pa.  (1852-61),  Adrian,  Mich. 
(1861-65),  Saginaw,  Mich.  (1869-77).  and  Lan- 
sing, Mich.  (1877-80).  He  became  widely  cele- 
brated through  his  liTOins,  of  which  '"Blest 
Saviour.  Thee  I  Love"  (1851)  and  "Stand  Up, 
Stand  Up  for  Jesus"  (1858)   are  the  best  known. 

DUFFIELD,  JoHX  Thomas  (1823-1901).  An 
American  clergyman  and  mathematician,  born 
at  McConnellsburg,  Pa.  He  graduated  at  Prince- 
ton in  1841,  and  at  the  Theological  Seminary  in 
i844,  and  in  1851  was  ordained  to  the  ministry 
of  the  Presbyterian  Church.  From  1847  to  1850 
he  was  adjunct  professor  of  mathematics  at 
Princeton,  in  1850  was  appointed  professor  of 
mathematics,  and  from  1862  to  1871  was  also 
professor  of  mechanics.  He  wrote  The  Prince- 
ton Pulpit  (1850),  and  various  monographs,  in- 
cluding The  Philosophy  of  Mathematics    (1866). 

DUFFIELD,  Samuel  Augustus  \Villoughby 
(1843-87).  An  American  Presb^iierian  clerg\'- 
man  and  hymnologist,  son  of  George  Duffield 
( q.v. ) .  He  was  bom  in  Brooklyn,  N.  Y''.,  and 
was  educated  at  Yale,  where  he  graduated  in 
1863.  After  1882  he  preached  in  Bloomfield. 
(1870)  ;  English  Hymns,  Their  Authors  and  His- 
tory  (1886)  ;  and  Latin  Hymn-Writers  and  Their 
Hymns  (1889),-  a  posthumous  publication,  com- 
])Ictcd  by  Kobert  Ellis  Thompson. 

DUFFIELD,  William  Ward  (1823—).  An 
American  soldier,  born  at  Carlisle,  Pa.  He 
graduated  in  1841  at  Columbia,  served  in  the 
Mexican  War,  and  subsequently  was  connected  as 
engineer  with  the  construction  of  several  rail- 
ways. In  1861  he  was  appointed  lieutenant- 
colonel  of  the  Fourth  ^Michigan  Infantry,  during 
the  Civil  War  was  twice  wounded  at  ^lurfrees- 
boro,  and  rose  to  be  brigadier-general  and  brevet 
major-general.  From  1878  to  1879  he  was  a 
member  of  the  Micliigan  State  Senate,  later  was 
active  as  a  railway  engineer,  in  1892-93  was 
United  States  engineer  directing  improvements 
on  the  White  and  Wabash  rivers,  and  in  1894-98 
was  superintendent  of  the  United  States  Coast 
and  Geodetic  Survey. 

DUFFY,  Sir  Charles  Gavax  (1816—).  An 
Irish  patriot  and  author,  born  in  the  county  of 
.Monaghan.  Ireland.  In  1842  he  founded,  in  com- 
pany with  Thomas  Davis  and  John  Dillon,  the 
Dublin  'Nation,  as  the  organ  of  the  Young  Ire- 
land Party.  In  1846  O'Connell  quarreled  with 
the  Young  Ireland  Party.  Avhich  thereupon  re- 
organized under  the  name  of  the  Irish  Confedera- 
tion. With  other  members  of  that  body,  DuflFy 
was  tried  for  treason-felony  (1848),  but  was 
acquitted.  He  then  revived  the  l^ation.  founded 
the  Irish  Tenant  League,  was  elected  to  the 
House  of  Commons  (1852),  established  the  Inde- 
pendent Irish  Party:  but,  on  account  of  the  op- 
jxtsition   of  the   ultra-Roman   Catholics,   resigned 


in  1856  and  emigrated  to  Australia,  where  he 
took  up  the  practice  of  law.  He  became  Minister 
of  Public  Works  in  Victoria  (1857),  entered  the 
Parliament  there,  and  was  Prime  ilinister  in 
1871.  He  was  knighted  in  1873.  Peturning  to 
Europe  in  1880,  he  has  since  resided  at  Xice. 
He  published  Ballad  Poetry  of  Ireland  (1845), 
which  has  passed  through  fiftj'  editions;  Young 
Ireland  (1880),  and  its  sequel.  Four  Years  of 
Irish  History  (1883),  which  together  cover  the 
period  from  1840  to  1850;  Conversations  with 
Carhjle  (1892);  Memoirs  (1898);  and  other 
works. 

DUFOUR,  dn'foor',  Charles  Valextix  (182G 
— ).  A  French  archaeologist,  born  in  Paris.  He 
was  for  some  time  in  llie  library  of  the  Hotel 
de  Ville,  and  contributed  much  to  the  best  French 
magazines.  His  scholarly  works  have  placed  him 
among  the  foremost  French  archseologists.  They 
include:  Les  charniers  des  cglises  de  Paris 
(1866);  Recherches  sur  la  danse  macabre 
(1873);  Le  vieux  Paris,  ses  derniers  vestiges 
(1878)  ;  and  Bibliographic  artistique,  historique 
ct  littcraire  de  Paris  avant  17S9    (1882). 

DUFOUR,  Guillaume  Henri  (1787-1875).  A 
Swiss  general,  known  also  as  a  cartographer  and 
military  writer.  He  was  born  at  Constance. 
Baden,  and  studied  at  the  Polytechnic  School  of 
Paris,  after  which  he  received  a  commission  in 
the  French  Engineers.  After  the  fall  of  Xapoleon 
he  entered  the  Swiss  service,  and  was  rapidly 
promoted.  In  1847  he  commanded  the  Federal 
forces  in  the  war  against  the  Sonderbund,  which 
lie  brought  to  a  speedy  termination.  Among  his 
published  works  are:  Permanent  Fortifications 
(1824)  ;  A  Manual  of  Military  Tactics  (1842)  : 
and  a  treatise  on  the  Artillery  of  Ancient  and 
Mediceval  Times  (1840).  His  military  map  of 
Switzerland  is  a  masterpiece  of  its  kind. 

DUFOUR,  Je.\x  :\IarieLeon  (1780-1865).  A 
French  entomologist.  He  was  born  at  Saint 
Sever-sur-l'Adour,  where  he  practiced  medicine 
until  his  death.  His  investigations  on  the  anat- 
omy and  metamorplioses  of  spiders,  grasshop- 
l>ers,  scorpions,  and  other  insects  appeared  in 
a  series  of  more  than  two  himdred  articles  which 
were  published  in  the  Annates  des  sciences  natu- 
relles,  the  Annalcs  de  la  Socicte  entomologique  de 
France,  and  similar  publications,  during  a  period 
of  fifty  years  (1811-61).  One  of  his  most  im- 
portant discoveries  was  that  of  the  parasitic 
Gregarinidie.  Among  his  principal  works  may  be 
mcniumed  Recherches  sitr  les  hemipteres  (1833). 

DUFRENOY,  du'fra'nwii'.  Pierre  Armand 
(1792-1857).  A  French  geologist  and  mineralo- 
gist. He  was  born  at  Sovran,  Seine-et-Oise,  stud- 
ied at  the  Ecole  Polyteclmique  and  the  Ecole  des 
Mines,  was  appointed  a  professor  in  the  latter, 
and  in  1848  became  its  director.  In  1840  he  was 
elected  a  member  of  tlie  Academy  of  Sciences. 
His  principal  achievement  as  a  scientist  was 
the  execution,  in  colIal)oration  with  Elie  de 
Beaumont,  of  a  geological  map  of  France  (1841), 
the  publication  of  wliich,  from  the  fact  that  it 
was  the  first  prejiared  of  an  entire  country,  was 
an  important  event  in  the  learned  world.  In 
connection  with  this  work  he  snent  thirteen  years 
of  exploration  in  France,  England,  and  northern 
Spain.  He  also  devised  a  new  system  of  classi- 
fication of  minerals,  based  on  crystallography. 
His   writings   include:    Voyage   mitallurgiquc  en 
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Angleterre  (2d  ed.  1837-39),  with  Elie  de  Beau- 
]iiont ;  Explicatio)!  de  la  carte  geologique  de  la 
France  (1841-48),  also  with  Elie  de  Beaumont: 
and  a  Traiie  complet  de  mineraloqie,  with  atlas 
(1844-45). 

DXJFRESNY,  dii'fra'iie'.  Charles  de  la  Ri- 
vif:RE  ( 1654-1724).  A  French  writer  of  comedies, 
born  in  Paris.  He  became  a  valet  de  chanibro 
to  Louis  XIV.,  and  later  inspector  of  the  Royal 
Gardens,  in  which  capacity  he  introduced  many 
innovations  from  England.  His  comedies, 
L'esprit  de  contradiction :  Le  mariage  fait  et 
rompu  ;  and  Le  double  reiivuge,  still  enjoy  high 
rank  for  their  brilliant  repartee.  His  celebrated 
Amusements  scrieux  et  comiques  (1707;  latest 
ed.  1869)  became  the  prototype  of  Montesquieu's 
Lettres  persaues. 

DUGANNE,  dti-gan',  Augustine  Joseph 
HiCKEY  (1823-84).  An  American  author,  born 
in  Boston.  He  early  achieved  some  reputation 
as  a  poet  by  his  Hand  Poems  (1844),  a  collection 
of  verses  previously  published  in  newspapers. 
He  was  a  founder  of  tlie  American,  or  'Know- 
Xothing,'  Party,  and  served  in  the  Civil  War 
as  colonel  of  the  176th  Xew  York  Volunteers. 
Subsequently  he  was  active  as  an  author  and 
journalist,  and  for  many  years  was  connected 
Avith  the  New  York  Tribune.  A  list  of  his  works 
includes  the  following  various  titles:  The  Iron 
Harp  (1847):  The  Lydian  Queen  (1848);  Po- 
etical ^Yorl■s  (1850):  Utterances  (1864);  and 
Camps  and  Prisons   (1865). 

DUG'DALE,  Sir  William  (1605-86).  An 
English  antiquarian  and  historian,  born  in  War- 
wickshire. Ilis  researclies  into  the  early  history 
of  Warwickshire  and  his  adherence  to  the  Royal 
cause  led  to  his  being  knighted,  and  to  his  hold- 
ing a  number  of  offices  in  the  College  of  Heraldry. 
His  greatest  work  is  the  Antirjtiities  of  Warwick- 
shire  (1656;  2d  ed.  1730),  which  has  been  the 
model  for  many  county  histories.  Among  his 
other  works  are:  Monnsticon  Anglicanuni  (1755- 
73),  written  in  part  by  Robert  Dodsworth;  The 
Baronage  of  England  (1075-76);  Origi)\es  Juri- 
dicales,  or  Historical  Memoirs  of  the  English 
Laics  (1666)  ;  Short  View  of  the  Late  Troubles 
in  England  (1681)  :  and  The  Ancient  Usage  in 
Bearing  Arms  (1682).  Dugdale  bequeathed  more 
than  twenty-seA^en  folio  manuscript  volumes, 
written  in  his  own  hand,  to  the  University  of 
Oxford.  They  are  now  in  the  Bodleian  Library, 
the  Heralds'  College,  and  the  Ashmolean  IMuseum. 

DTJGES,  du'zhft'.  Axtoine  Louis  (1797-1838). 
A  French  naturalist,  liorn  at  Landrecies,  Nord. 
He  was  professor  of  ]iatho]ogA'  at  Montpellier 
until  his  death.  During  tlie  last  two  years  of 
his  life  lie  was  rector  of  the  university.  He  was 
a  skillful  surgeon,  and  one  of  the  foremost  zo- 
ologists of  the  time.  He  investigated  the  anat- 
omy of  spiders,  moths,  frogs,  and  vertebrata. 
His  publications  include:  Manuel  d'obstetrique 
(3d  ed.  1840);  Recherehes  sur  les  batrachiens 
(18.34)  :  and  Phi/siologie  comparce  (1838-30). 

DTJGONG'  (]\Ialay  dfigong,  Javanese  dui/ung). 
A  sirenian  or  'sea-cow'  (q.v.)  of  the  family  Hali- 
coridiie  and  genus  Halicore.  It  is  distinguished 
by  its  well-developed  dentition,  and  especially 
by  the  fact  that  in  the  males  the  incisors  of  the 
upper  jaw  are  elongated  almost  into  tusks;  also 
by  the  fact  that  the  tail  is  forked  or  crescent- 
shaped,  and  the  swimming  paws  are  destitute  of 


any  vestiges  of  nails.  In  general  form,  it  much 
resembles  the  manatee  (q.v.).  The  skull  is  re- 
markable for  the  sudden  bending  downward  of 
the  upper  jaw  almost  at  a  right  angle.  The 
upper  lip  is  large,  thick,  and  fleshy,  covering  the 
prominent  incisors,  and  forming  a  kind  of  snout, 
"something  like  the  trunk  of  the  elephant  cut 
short  across."  The  eyes  are'  very  small,  and  are 
furnished  with  a  third  eyelid  or  nictitating  mem- 
brane. The  skin  is  smooth  and  thick,  and  that 
of  the  Australian  species  yields  a  valuable  oil, 
used  sometimes  in  medicine,  the  demand  for 
which  has  caused  the  animal  to  be  almost  e.xter- 
minated  in  that  region.  The  dugong  is  marine, 
inclined  to  gather  near  the  shore  in  herds,  which 
formerly  sometimes  numbered  hundreds,  and 
browses,  witli  its  head  beneath  the  water,  on  the 
r.lgce  which  grow  on  submarine  rocks  in  shallow 
seas.  It  is  usually  pursued  in  boats,  and  speared. 
The  female  produces  one  young  one  at  a  birth, 
and  shows  an  affection  for  it  Avhich  is  proverbial 
among  the  Malays.  Wlien  the  young  one  is  taken 
the  mother  is  easily  secured.  Its  habit  of  rais- 
ing its  round  head  out  of  the  water,  and  of 
carrying  the  young  under  the  fore  fin,  seems  to 
have  given  rise,  among  the  imaginative  early 
voyagers  in  tlie  Indian  Ocean,  to  tlie  legendary 
beings,  half  luiman  and  half  fish,  in  allusion  to 
which  tlie  name  Sirenia  was  bestowed  by  lUiger 
on  the  order.  (See  jMermaid. )  According  to 
Riippell,  it  was  with  the  skin  of  the  dugong  of 
the  Red  Sea  that  the  Jews  were  directed  to  veil 
the  tabernacle,  and  not  'badger'  skins,  as  trans- 
lated in  the  Authorized  Version  of  the  Bible. 
Three  species  of  dugong  are  known — one  from 
the  vicinity  of  Australia  {Halicore  Australis) , 
one  from  the  Red  Sea  {Halicore  tabernaculi) , 
and  one  from  the  East  Indies  {Halicore  dugong). 
See  Manatee  and  Extinct  Animals;-  and  for 
fossil  forms  allied  to  the  dugongs,  see  Halithe- 

KlUM. 

DUGOUR,  A.  Jeudi.     See  Gouroff. 

DUGUAY-TROUIN,  du'ga'  troo'an',  Rene 
(1673-1730).  One  of  the  most  celebrated  priva- 
teers and  naval  officers  of  France.  He  was 
born  at  Saint-Malo,  of  a  family  of  rich  shop- 
owners,  and,  after  some  schooling  at  Caen,  em- 
barked in  a  frigate  at  the  age  of  thirteen. 
At  fifteen  he  was  commander  of  a  privateer, 
and  began  a  marvelous  series  of  exploits,  cap- 
turing large  fleets  of  transports  and  attacking 
and  defeating  ships  of  the  line.  The  Channel, 
the  coasts  of  Ireland  and  Holland,  the  fishing 
banks  of  Spitzbergen,  and  the  Spanish  Main 
were  the  scenes  of  his  activity.  As  a  reward  for 
his  services,  Louis  XIV.  gave  him  the  command 
of  a  frigate  in  the  royal  navy.  Captured  and 
taken  to  England,  he  escaped  and  continued  his 
destructive  activity.  In  1707  he  attacked  an 
English  merchant  fleet  and  its  convoy,  sank  one 
frigate,  and  captured  three  others.  In  1709  he 
destroyed  the  Brazilian  fleet  oft'  the  port  of  Lis- 
bon. In  1711  he  captured  Rio  Janeiro  after  a 
bombardment  of  eleven  days,  and  extorted  a 
ransom  of  $300,000.  For  his  service,  Louis 
XIV.  knighted  him  and  made  him  successively 
chef  d'escadre.  lieutenant-general,  and  naval  com- 
mandant at  Brest.  Consult  Richer,  Vie  de  Du- 
guag  Trouin  (Paris,  1789)  ;  also  the  biographies 
of  La  Landelle  (Paris,  1876)  and  De  Bona 
(Paris,  1890). 
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DU  GUESCLIN,  du  ga'klfiN^  Bektrand 
(c. 1320-80).  A  Constable  of  France,  the  most 
celebrated  French  soldier  of  his  age.  He  was 
born  at  the  Castle  of  Motte-Broons,  near  Dinans, 
Brittany,  and  entered  the  service  of  Charles 
of  Blois  in  1342.  In  1354  he  was  knighted,  and 
went  with  the  lords  of  Brittany  to  England  to 
secure  the  release  of  his  captive  master.  He 
gallantly  relieved  Eennes,  besieged  by  the  Duke 
of  Lancaster,  in  1356,  and  by  his  help  the  city 
held  out  until  the  truce  of  Bordeaux,  in  June, 
1357.  He  soon  took  service  under  the  French 
King,  and  after  several  brilliant  actions  was 
made  Marshal  of  Normandy  and  Count  of  Longue- 
ville  in  1364.  At  the  battle  of  Auray,  in  1364, 
he  was  taken  prisoner,  but  was  ransomed,  and 
becoming  commander  of  the  CTrand  Companies 
(see  CoNDOTTiERE ) ,  led  them  into  Spain,  where 
he  aided  Henry  of  Trastamare  in  his  war  against 
Pedro  the  Cruel.  In  1367  he  was  taken  prisoner 
by  the  Black  Prince,  then  in  alliance  with  Pedro 
the  Cruel.  Being  again  ransomed,  he  again 
fought  for  Henry,  who  received  the  kingdom  in 
1369.  In  1370  he  was  made  Constable  of  France, 
and  for  ten  years  was  acti\'e  and  successful  in 
driving  the  English  fi'om  the  south  and  west  of 
the  coiuitry.  In  1373  he  seized  and  held  most  of 
the  strongholds  in  the  Duchy  of  Brittany.  He 
died  while  besieging  the  fortress  of  Chateauneuf- 
Randon.  It  is  said  that  before  his  death  the 
garrison  had  already  promised^to  capitulate,  and 
that  their  commander  led  them  out  and  placed 
the  keys  of  the  castle  upon  the  coffin  of  the  Con- 
stable. Du  Guesclin  was  ugly  in  appearance, 
brutal  in  his  manners,  and  uneducated ;  but  he 
had  great  natural  abilities,  and  profited  by  his 
long  experience.  Consult:  Froissart,  Chronicles; 
Luce,  liistoire  de  Bertrand  du  Guesclin  et  de  son 
epoque  (Paris,  1876)  ;  Stoddard,  Bertrand  Du 
Guesclin,  Constable  of  France  (London,  1897). 

DUHAMEL,  du'a'meP,  Jeax-Marie-Con- 
STANT  (1797-1872).  A  French  mathematician, 
born  at  Saint-^Ialo.  He  occupied  chairs  in  the 
Ecole  Polytechnique,  the  Faculte  des  Sciences, 
and  the  Ecole  Normale  Suix-rieure.  Besides 
numerous  memoirs  on  mathematics,  he  published 
the  following  works:  Cours  d'anali/se  (Paris, 
1840-41);  Elements  de  calcul  (1856-57;  4th  ed. 
by  Bertrand,  1887)  ;  Cours  de  mecanique  (1845- 
46)  ;  and  Des  ntethodes  dans  les  sciences  de  rai- 
sonnement  (5  vols..  1866-72).  "Duhamel  exerted 
a  great  influence  by  the  clearness  and  precision 
of  his  teaching.  Possessed  of  a  mind  more  exact 
tlian  profound,  devoting  liimself  especially  to 
perfecting  the  methods  by  which  science  pro- 
gresses, he  had  the  honor  of  being  the  first  to 
give  a  rigorous  demonstration  of  the  principles 
upon  whicli  the  infinitesimal  calculus  rests." 
( Paul  Tamiory. ) 

DUHAMEL,  Joseph  Thomas  (1841—).  A 
Canadian  prelate.  He  was  l)orn  in  Contrecceur, 
studied  at  Saint  Joseph's  College,  Ottawa  ;  was 
ordained  in  1863,  and  became  I'ishop  of  Otta\\a 
in  1874  and  Archbishop  in  1886.  Through  his 
efforts  the  college  at  Ottawa  obtained  the  powers 
of  a   Catholii'  university. 

DUHAMEL  DU  MONCEAU,  dn'a'meP  du 
moN'so'.  llEXKi  Lons  (1700-81).  A  French 
botanist.  He  was  born  in  Paris,  and  devoted 
himself  to  botany  and  arboriculture.  He  dis- 
covered that  a  disease  of  the  safTron  plant  is 
caused  by  a  papasitic  fungus  attacking  the  roots. 


In  company  with  Buffon,  and  also  independently, 
he  experimented  in  vegetable  and  animal  physi- 
ology. He  was  also  interested  in  nautical  mat- 
ters, and  during  tiie  latter  part  of  his  life  was 
engaged  as  inspector-general  of  marine  for  the 
channel  district  of  the  Frencli  coast.  On  ac- 
count of  his  researches  in  arboriculture  he  was 
elected  a  member  of  the  Academy  of  Sciences 
of  Paris.  His  most  important  publication  is 
Traite  des  arbrcs  et  arbustes,  qui  se  cultivent  en 
France  en  pleine  terre  (2  vols.,  Paris,  1755;  2d 
ed.,  known  as  Xouveau  Duhamel,  ed.  Etienne 
Michel  and  others,  7  vols.,  Paris,  1801-19). 
Other  publications  on  arboriculture  appearing 
between  1757  and  1783  were  Traite  des  arbres 
fruiticrs  and  Pomona  Gallica. 

DUHRING,  di/rlng,  Eugen  Karl  (1833—). 
A  German  philosopher  and  political  economist. 
He  was  born  and  educated  in  Berlin.  After 
practicing  law  for  three  years  he  was  compelled 
to  abandon  that  profession  in  1854  because  of 
an  afl'ection  of  the'  eye,  which  eventually  resulted 
in  blindness.  He  was  lecturer  on  philosophy 
and  political  economy  at  the  L^niversity  of  Ber- 
lin from  1864  until  1877.  His  philosophical 
standpoint  is  often  called  materialistic,  bixt  the 
epithet  does  not  do  justice  to  his  views.  He  be- 
lieved in  the  competency  of  reason  to  compre- 
hend reality.  Actual  reality  as  it  appears  in 
our  experience  is  for  him  the  only  real  existence 
and  is  thoroughly  rational.  Lie  strenuously  de- 
nies the  Kantian  doctrine  that  the  categories 
(q.v.)  and  time  and  space  have  only  subjective 
validity.  In  ethics  he  is  an  opponent  of  egoism 
and  pessimism.  His  writings,  however,  are  full 
of  bitter  personalities.  In  1877  he  was  deprived 
of  the  privilege  of  lectviring  at  the  University  of 
Berlin  because  of  his  violent  attacks  ujjon  his 
colleagues  in  his  works.  His  economic  worjis 
frequently  show  the  influence  of  Henry  C.  Carey 
and  other  modern  investigators.  Among  his 
most  important  publications  are:  Natiirliche 
Dialektik  (1865)  ;  Der  Wert  des  Lebens  (5th  ed. 
1894)  ;  Krifische  Geschichte  der  Philosophie 
(4th  ed.  1894)  ;  Kritische  Geschichte  der  allge- 
meinen  Principien  der  Mechanik  (3d  ed.  1887), 
considered  one  of  the  best  works  on  that  subject : 
Kritische  Geschichte  der  Nationalokonomie  und 
des  liozialismus  (3d  ed.  1879)  :  Die  Judenfrage 
nis  Frage  der  Rassenschddlichkeit  fiir  Existenz, 
bitten  und  Kultur  der  Volker  (4th  ed.  1892)  ; 
Kursus  der  Philosophie  (1875)  ;  Logik  und  Wis- 
senschaftstheorie  (1878).  Consult  Doll,  Eugen 
Diihring :  Etwas  von  dessen  Character,  Leistun- 
gen  und  reformat orischem  Bcruf   (1893). 

DUHRING,  dM'ring,  Louis  Adolphus  (1845 
— ).  An  American  dermatologist,  born  in  Phila- 
delphia, Pa.  He  graduated  in  the  medical  de- 
partment of  the  X^niversity  of  Pennsylvania  in 
1867,  and  in  1867-68  was  a  resident  phvsician 
of  the  Philadelphia  Hospital.  In  1868-70  he 
studied  dermatology  in  European  hospitals,  and 
in  the  latter  year  established  in  Philadelphia  a 
dispensary  for  cutaneous  diseases.  He  was  ap- 
pointed clinical  lecturer  on  dermatology  at  the 
University  of  Pennsylvaniji  in  1871,  and  pro- 
fessor of  diseases  of  the  skin  in  1876.  His  pub- 
lications include  an  Atlas  of  8kiti  Diseases 
(1876),  and  a  I'ractical  Treatise  on  Diseases  of 
the  Skin  (1878),  the  latter  having  been  trans- 
lated  into   Italian,   Russian,   and   French. 
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DUIFFOPRUGGAR,  d\\  e'f 6-pru'gai%  Caspar 
(1514-7:^).  One  of  the  tirst  known  violin-makers 
in  Europe.  He  was  born  at  Freising  in  Bavaria, 
but  nothing  authentic  is  known  of  his  early 
career,  except  that  liis  original  name  was  Tief- 
fenbrucker:  the  change  from  that  to  the  one 
by  which  lie  is  best  known  having  been  caused 
by  his  residence  in  Italy  and  France,  in  which 
latter  country  he  was  finally  natui'alized  ( 1559). 
He  was  long  rejuitcd  to  be  the  first  maker  of 
violins  in  Europe,  but  this  claim  has  been  seri- 
ously challenged  by  Dr.  Contaigne  in  his  Gaspard 
Duiffoproiicart  ct  les  liitJiicrs  lyoiinais  da  XMI. 
siecle  (Paris.  1893).  This  authority  claims  that 
all  the  instruments  known  as  Duiffopruggar 
violins  were  really  the  handiwork  of  Vuillaume. 
who  is  suj^posed  to  have  got  his  ideas  from  a 
viola  dr  pomha  made  by  Duiffopruggar. 

DUIKER,  or  DUYKER,  di'ker  or  doi'ker 
(Dutch,  diver).  (1|  One  of  the  small  African 
antelopes  or  duikerboks  of  the  genus  Cephalolo- 
phus,  often,  but  confusingly,  called  bushbucks  l)y 
English-  residents  and  sportsmen:  especially 
Cephalolophiis  Grimm i.  They  abound  in  for- 
ested and  bushy  districts,  moving  about  in  small 
parties,  leaping  among  the  rocks  and  dodging 
into  and  through  the  thickets  with  surprising 
agility,  while  their  plain  colors  render  them 
practically  invisible  when  quiet.  All  have  very 
convex  foreheads,  and  very  large  eyes  and  ears, 
between  which,  in  both  sexes,  rise  two  little 
spike  horns,  and  a  median  tuft  of  stiff  hairs. 
All  these  antelopes  feed  largely  on  berries  and 
small  fruits,  and  their  flesh  has  an  excellent 
llavor.  The  typical  species  known  in  the  North 
as  deloo  is  very  common  in  southwest  Africa. 
It  is  about  20  inches  high,  variable  in  color,  and 
often  tamed  as  a  pet.  The  redbuck  of  Xatal 
differs  mainly  in  its  reddish  bay  color.  The 
Xatal  jungles  also  contain  tlie  diminutive  bhie- 
buck  or  pygmy  antelope  (Ceplidlolojdiiis  monti- 
cola).  which  is  the  smallest  of  the  score  or  more 
of  species  in  this  genus,  standing  only  13  inches 
high;  they  "are  smaller  and  lighter  in  build  than 
a  hare,  and  are  of  a  bluish  mouse-color."  The 
hegoleh  or  madoqua  {Cephalolophits  Abyssini- 
ciis)  of  Abyssinia:  the  philantomba  {Cephalolo- 
phiis MajTirelli)  of  Sierra  Leone:  the  wood  ante- 
lope of  the  west  coast  {Ccplialoloplnis  si/lriciil- 
for)  :  and  the  zebra  antelope  (Cephalolophiis 
doriw) .  also  of  West  Africa,  are  notable  species 
— the  last-named  of  large  size  and  golden-brown 
in  color,  striped  with  black  bands  across  the 
back  and  loins.  Consult:  Schweinfurth.  Heart 
of  Africa  (Leipzig.  1878).  and  other  books  of 
African  exploration:  also.  Randall.  Proceedinps 
Zoolopienl  Societi/  of  London  (London.  1895). 
See  Colored  Plate  of  Axtelopes.  (2)  In  South 
Africa,  a  diving  bird,  as  a  cormorant  or  the 
darter  {Plotus  Lernillanfi) .  the  latter  illustrated 
in  the  Plate  of  Fisiitxg  Birds. 

DUILIAN  COL'UMN.  A  column  erected 
in  the  Forum  at  Rome  in  honor  of  the  naval  vic- 
tory of  C.  Duilius  (q.v. )  over  the  Carthaginians. 
The  name  columva  ?o.<!//y/ fa. 'rostrate  cohuun."  the 
class  to  which  this  belongs,  was  given  to  columns 
commemorating  naval  victories  (from  rostrum. 
the  beak  of  a  ship),  as  they  had  on  each  side  pro- 
jections in  the  form  of  such  beaks,  which  were 
usually  the  actual  beaks  of  the  captured  vessels 
of  the  enemy.  ^Michelangelo  restored  this  column. 
and  his  restoration  is  in  the  Palazzo  de'  Conser- 


vatori,  on  the  Capitoline  Hill.  Its  .i>edestal  re- 
tains a  portion  of  an  inscription,  which  is  what 
remains  of  an  inscription  upon  a  restored  column 
erected  in  Imperial  times,  to  take  the  place  of  the 
(iriginal.  wliicli  was  destroyed  by  lightning. 

DUILIUS,  du-il'i-iis,  Gaius.  Roman  consul 
in  B.C.  2(i0,  and  victor  of  the  great  naval  battle 
against  the  Carthaginians  off'  the  promontory 
of  Mylae,  Sicily.  In  the  spring  of  B.C.  260  the 
Romans  launched  the  120  sail  composing  their 
tirst  fleet.  Duilius's  colleague,  Gmeus  Corne- 
lius Scipio,  was  appointed  commander,  and 
sailed  for  Messana  with  the  first  seventeen  ves- 
sels prepared.  Having  attempted  to  capture 
Lipara.  he  was  blockaded  by  the  Carthaginians  in 
the  harbor  of  that  island,  and  was  captured  with 
his  entire  squadron.  Duilius  thus  succeeded 
to  the  command,  and  with  the  main  Roman  fleet 
met  the  enemy  advancing  from  Panormus.  A 
battle  ensvied  olf  the  promontory  of  Mylie.  north- 
west of  ^lessana.  The  inferiority  of  the  Roman 
vessels  and  crews  was  counterbalanced  by  the 
use  of  a  boarding-bridge  which  Duilius  had  in- 
vented. The  desigu  was  to  rini  closely  alongside 
the  enemy,  to  drop  the  bridge,  and  thereby  to 
grapple  the  ships  together.  The  conditions  were 
thus  to  approximate  those  of  a  conflict  on  land. 
The  bridge  proved  entirely  eflective.  Of  the 
Carthaginian  fleet  Duilius  sank  or  captured  fifty 
galleys,  including  the  commander's  seven-banked 
flagship,  taken  from  Pyrrhus.  The  immediate 
ertect  of  this  victory  was,  of  course,  to  turn 
the  tide  of  the  war.  but  its  ultimate  result  was 
far  greater.  Rome  became  forthwith  a  naval 
power,  able  to  dispute  with  Carthage  the 
supremacy  of  the  Mediterranean.  Duilius  cele- 
brated the  first  naval  triumph  in  Roman  his- 
tory. He  was  honored  by  the  erection  of  two 
memorial  columns,  and,  so  Cicero  tells  us,  was 
throughout  his  life  permitted  on  his  rettirn  from 
banquets  to  be  attended  by  torch-bearers  and  a 
piper. 

DUISBURG,  doo'is-biuK.  A  town  of  Rhenish 
Prussia,  situated  about  15  miles  north  of 
Diisseldorf,  between  the  Ruhr  and  the  Rhine, 
with  both  of  which  it  is  connected  by  a  canal 
(Map:  Prussia.  B  3).  Among  its  niunerous 
churches  that  of  Saint  Salvator.  a  handsome 
Gothic  edifice  of  the  fourteenth  century,  contain- 
ing some  interesting  nuiral  decorations  and  the 
tomb  of  the  famous  geogi-apher  ^Mercator.  de- 
serves s]iecial  mention.  The  streets  are  well  laid 
out.  and  a  modern  system  of  sewers  has  been  in- 
troduced. From  its  water-supply  the  city  nets  an 
annual  profit  of  about  $55,000.  It  also  owns  the 
gas-works.  Its  manufactures  are  numerous  and 
important.  It  has  iron-fotmdries,  blast-furnaces, 
macliine-works.  steel  and  brass  works,  impor- 
tant chemical-works  and  factories  manufacturing 
malt,  liquoi's,  asphalt,  glue,  varnish,  furniture, 
tobacco,  soda,  sulpliuric  acid,  soap,  starch,  and 
sugar.  Duisburg  is  one  of  the  principal  points 
of  export  for  the  ^Yestphalian  coal  trade,  and 
has  two  large  harbors.  In  addition  to  tlie  prod- 
ucts manufactured  in  the  city,  the  exports  in- 
clude those  of  the  surrotinding  cotmtry.  viz.  iron 
ore,  coal,  and  grain.  The  number  of  vessels  leaA'- 
ing  the  port  is  over  4000  per  year,  with  a  ton- 
nage of  over  l.fiOO.OOO.  It  has  ample  railway 
facilities  and  an  electric  railway  line  for  inter- 
urban  traffic.  Population,  in  i8nO.  59.285:  in 
1900,  92,729.     Duisburg  is  an  ancient  town.     It 
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was  in  all  probability .  the  Castrum  Deutonis  of 
the  Romans  and  the  Dispargum  of  the  Franks. 
It  Avas  strongly  fortified  by  Charlemagne.  In 
the  thirteenth  century-  it  was  a  member  of  the 
llanseatic  League,  and  afterwards  a  free  town 
of  the  Empire,  and  later  a  part  of  the  territory 
of  Cleves,  but  at  the  close  of  the  Napoleonic  wars 
it  was   handed  over  to   Prussia. 

DUJARDIN,  dn'zhiir'dan'.  Felix  (1801-60). 
A  French  zoologist,  liorn  at  Tours,  France,  April 
5,  1801.  He  studied  at  Tours  and  in  Paris,  and 
was  later  professor  of  zoiilogy  in  the  Faculte  de 
Rennes.  He  wrote  many  works  on  worms,  in- 
sects, etc..  including  Hisfoire  nutureUe  des  in- 
fusoires  (1841)  ;  Histoire  nnturelle  des  hel- 
minthes  (1844).  He  died  at  Rennes,  April  8, 
1860. 

DUJARDIN,  Karel  (1622-78).  A  Dutch 
painter,  born  probably  in  Amsterdam.  He  was 
a  pupil  of  Xickolaas  Bercheni,  and  was  influenced 
b}'  Potter,  but  went  to  Italy  while  still  young, 
and  did  not  return  to  Holland  for  several  years. 
His  pictures  have  more  of  the  Italian  than  the 
Dutch  atmosphere.  They  usually  represent  land- 
scape, v.ith  figures  and  animals  painted  with 
great  freshness  and  animation.  The  treatment 
of  the  animals  lias  been  compared  favorably  with 
that  of  Paul  Potter.  Dujardin's  pictures  are 
somewhat  scarce,  as  he  worked  slowly.  The  best 
of  them  are  in  the  Louvre  in  Paris,  and  one  of 
these,  '"The  Charlatans"  (1657),  is  his  masiter- 
piece,  although  "Christ  on  Calvary"  is  as  notable 
a  work  in  another  genre,  and  so  is  his  own  por- 
trait. He  also  left  some  etchings  of  animals  and 
landscapes. 

DUKATO,  Cape.     See  Cape  Dukato. 

DUK-DUK.  A  secret  society  among  the  Mel- 
anesian  natives  of  New  Britain.  Its  objects  are, 
or  have  been  from  time  to  time,  to  keep  up  the 
esoteric  practices  of  the  tribe,  to  strengthen  the 
power  of  chiefs  and  their  favorites,  to  keep  the 
women  under  and  levy  blackmail  upon  them,  to 
police  the  primitive  village  and  preserve  order 
and  respect  among  the  youth,  to  deal  out  rude 
justice,  etc.  Tiiey  are  composed  entirely  of  men, 
and  the  initiation  fees  for  members  are  some- 
times very  large.  Their  masked  dances  and 
other  ceremonials  give  scope  for  native  ingenuity. 
The  Duk-Duk  is  of  great  sociological  importance, 
combining  or  including  as  it  does  many  of  the 
features  of  the  bachelors'  club.  Yehmyencht, 
charivari,  lodge,  etc.,  of  civilized  peoples.  The 
Duk-Duk  has  analogues  elsewliere  in  Oceania, 
and  also,  to  some  extent,  in  the  "^lumbo  Jumbo' 
societies  of  the  ^^'est  African  negroes.  Consult : 
Powell,  Three  Years  Amoufi  the  ('(oinihals  of 
New  Briffiin  (London.  1884)  :  and  an  interest- 
ing article  by  Graf  von  Pfeil  in  the  Journal  of 
the  A)ilJnnpolnfiieal  Institute    (London,   1897). 

DUKE  (Fr.  due,  It.  dnca.  Sp..  Port,  duqtte, 
MGk.  5oi5f.  douT,  from  Lat.  dux,  from  dueere,  to 
lead).  .\  title  given  among  the  Romans  to  a  gen- 
eral commanding  a  single  military  expedition,  and 
holding  no  other  power  than  that  which  he  exer- 
cised over  his  soldiers.  The  desigiiation  first 
arose  in  the  early  ])art  of  tlie  second  century,  and 
entered  into  the  official  hierarchy  of  Rome  very 
soon  after.  I'pon  the  separation  of  the  civil  and 
military  functions  in  the  fourth  century  the  duke 
became  commander  of  all  the  troops  cantoned  in 
a  single  province.    In  an  Imperial  almanac  edited 


about  the  year  400,  twenty- five  dukes  are  men- 
tioned in  the  whole  extent  of  tiie  Empire,  thir- 
teen in  the  east  and  twelve  in  the  west.  The 
■prerogatives  of  the  dukes  at  this  time  were  ex- 
tensive. At  first  the}'  were  judges  in  all  mili- 
tary trials  within  their  jurisdiction,  but.  in 
Itah'  at  least,  they  ended  by  centralizing  in  their 
own  hands  all  the  civil  and  military  powers. 
The  Byzantine  duke  was  chief  of  tlie  provincial 
soldiers,  named  tiie  civil  and  military  olficers  of 
the  lower  grade,  and  heard  appeals  from  their 
judgments.  He  held  the  civil  and  criminal  juris- 
diction and  even  sat  with  the  bisliop  to  hear 
ecclesiastical  cases.  He  protected  the  Church 
and  had  important  functions  in  its  administra- 
tion. Finally,  he  took  a  part  in  managing  the 
financial  afiairs  of  the  province.     See  Exarch. 

In  France,  under  the  Merovingian  rule,  the 
dukes  were  tiie  highest  oflicers  in  the  provincial 
administration.  At  first  thej-  were  only  mili- 
tary chiefs,  but  about  the  seventh  centurj'  they 
gained  the  same  military  and  judicial  powers  as 
the  counts  (q.v.).  The  latter,  however,  governed 
but  a  single  city,  while  the  duke's  administration 
I'xtended  over  several  cities,  each  with  its  count. 
\\  hen  the  King  appointed  a  duke,  it  was  for  the 
purpose  of  preventing  or  repressing  a  revolt  of 
tlie  counts,  or  for  the  defense  of  the  frontier. 
There  was  a  ducal  tribunal,  but  it  was  not  su- 
perior to  that  of  the  count.  Apparently  the 
tribunal  was  held  in  special  cases,  by  the  order 
of  the  King.  The  possibility  of  confiicting  powers 
caused  frequent  strife  between  the  dukes  and 
counts.  The  Carolingian  dukes  did  not  difi'er 
greatly  fiom  the  Merovingian;  Init  as  the  central 
power  grew  weaker  in  this  period,  the  power  of 
the  dukes  increased.  The  dukes  acquired  regal 
rights,  and  by  the  end  of  the  tenth  century  had 
made  their  tenure  hereditary.  They  had  ac- 
quired independence  and  were  no  longer  held  to 
the  central  power  except  by  the  weak  l)ond  of 
homage.  In  general,  the  duke  assumed  all  the 
rights  which  the  King  could  not  retain  for  him- 
self. Toward  the  close  of  the  twelfth  century 
loyalty  strove  to  regain  the  rights  of  which 
it  had  been  robbed.  The  dukes,  however,  re- 
tained their  powers  longer  than  the  lesser  digni- 
taries. Some  duchies  were  leunited  to  the 
crown,  l)ut  new  ones  were  created,  so  that  the 
number  increased,  as  their  size  decreased.  Crad- 
ually,  however,  the  powerful  ducal  sovereignties 
A\ere  extinguished,  and  by  the  early  part  of  the 
sixteenth  century  the  King  had  no  rival  to  fear. 
The  duchies  granted  after  the  thirteenth  cen- 
tury, as  a  general  thing,  enjoyed  none  of  the 
ancient  privileges  of  independent  sovereignty. 
The  dukes  were  only  the  first  subjects  of  the 
realm.  Titles  of  nobility  in  France  were 
abolished  by  the  Constituent  Assembly  dur- 
ing the  Revolution,  but  were  restored  by 
Xapoleon.  arid  the  ducal  title  was  conferred 
on  his  marshals.  Several  ducal  peers  \\ere 
created  by  Louis  XVIII.  and  Charles  X.  In 
Cerinany  the  dukedom  ]iassed  through  phases 
similar  to  those  which  it  had  exhibited  in  the 
earlier  history  of  France.  \\'hat  is  peculiar  to 
the  jjosition  of  the  nobility  of  Ceniiany  will  be 
fnund  under  Graf. 

Dukes,  in  the  older  Furo])caii  >eiiM'.  do  not 
appear  ever  to  have  existed  in  England.  The 
title  seems  not  to  have  been  known  earlier  than 
the  reign  of  Edward  III.:  and  from  the  first  it 
was    a   mere   honorarv   distinction.      The    Black 
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Prince,  who  was  created  Duke  of  Cornwall  in 
1337,  was  the  first  English  duke.  in  1351 
Henr}',  the  King's  cousin,  was  created  Duke  of 
Lancaster,  and  when  upon  iiis  death  his  daugh- 
ter was  married  to  John  of  Gaunt,  the  King's 
fourth  son,  the  title  was  transferred  to  him, 
his  elder  brother  Lionel  being  made  Duke  of 
Clarence.  In  the  succeeding  reign — that  of 
Richard  II. — the  two  younger  sons  of  Edward 
III.  were  created,  the  one  Duke  of  York,  and  the 
other  Duke  of  Gloucester.  The  dignity  was  thus, 
in  tlie  first  instance,  confined  to  the  royal  house. 
But  tlie  families  of  Holland  and  ^Mowbray  very 
soon  received  the  same  title,  and  one  of  the 
Beauforts,  an  illegitimate  son  of  .John  of  Gaunt, 
was  raised  to  the  peerage  with  the  title  of  Duke 
of  E.xeter.  In  the  reign  of  Henry  VI.  the  title 
was  granted  moi'e  \\idely.  and  there  were  at  one 
time  ten  duchesses  in  his  Court.  The  Staffords, 
Beauchamps,  and  de  la  Poles  belonged  to  this 
period.  King  Henry  VIII.  created  only  two 
dukes — one,  his  illegitimate  son,  whom  he  made 
Duke  of  Richmond;  and  the  other,  Charles 
Brandon,  wlio  married  his  sister  Mary,  and  was 
made  Duke  of  Suffolk.  Queen  Elizabeth  fovnid 
only  one  duke  when  she  came  to  the  throne — 
Thomas  Howard,  Duke  of  Norfolk — attainder  or 
failure  of  male  issue  having  extinguished  the 
rest  of  them.  After  the  attainder  and  execu- 
tion of  the  Duke  of  Norfolk,  there  was  no  duke 
in  England,  exce^jt  the  King's  sons,  till  Ludovic 
Stuart,  a  relative  of  the  King,  was  made  Duke 
of  Richmond  in  1623.  In  1623,  also,  Villiers  was 
made  Duke  of  Buckingham.  On  the  Restoration, 
C!liarles  II.  raised  the  Seymours  to  the  rank  of 
Dukes  of  Somerset,  and  created  Monk  Duke  of 
Albemarle.  But  the  custom  of  conferring  this 
dignity  on  the  illegitimate  sons  of  the  monarch 
was  still  adhered  to,  as  in  the  case  of  the  Duke 
of  Monmouth,  who  was  the  illegitimate  son  of 
Charles  II.,  and  the  Duke  of  I3erwick,  son  of 
James  II.  Of  the  existing  dukes,  besides  the 
descendants  of  Charles  II.,  there  are  only  three 
families  whose  titles  date  from  before  the  Revo- 
lution of  1688.  the  Dukes  of  Norfolk.  Somerset, 
and  Beaufort.  William  and  Anne,  by  advancing 
a  very  consideral)le  nuinl)er  of  the  first  families 
of  peers  to  the  rank  of  duke,  altogether  changed 
the  character  of  that  dignity.  In  1901  there 
were  twenty-nine  dukes  in  the  I'nited  Kingdom, 
excluding  dukes  of  the  royal  blood.  The  ducal 
coronet,  as  now  worn,  has  eight  golden  leaves  of 
a  conventional  type,  set  erect  upon  a  circlet  of 
gold.  The  stalks  of  the  leaves  are  so  connected 
as  to  form  them  into  a  wreath. 

DTJKE  HUMPHREY'S  WALK.  The  mid- 
dle aisle  of  old  Saint  Paul's,  London,  where  the 
tomb  of  Duke  Humphrey  (q.v.)  is  said  to  be. 
The  old  saying  of  'dining  with  Duke  Humphrey.' 
was  in  allusion  to  persons  who  walked  there  dur- 
ing dinner  time. 

DUKE   OF   EX'ETER'S    DAUGHTER.      A 

nickname  applied  in  the  fifteentli  century  to  an 
instrument  of  torture  resembling  a  rack.  Black- 
stone  says  {Commentaries,  ii.,  sec.  326):  "The 
trial  by  rack  is  utterly  unknown  to  the  law  of 
England,  though  once  when  the  Dukes  of  Exeter 
and  Suffolk,  and  other  ministers  of  Henry  VI., 
had  laid  a  design  to  introduce  the  civil  ( i.e. 
Roman)  law  into  the  kingdom  as  the  rule  of 
government,  for  a  beginning  thereof  they  erected 
a    rack    for    torture,    which    was    called    in    de- 


rision the  Duke  of  Exeter's  daughter,  and  still 
remains  in  the  Tower  of  London,  where  it  was 
used  as  an  engine  of  State,  not  of  law,  more  than 
once  in  the  reign  of  Queen  Elizabeth.  But  when 
upon  the  assassination  of  Villiers,  Duke  of 
Buckingham,  by  Felton,  it  was  proposed  in  the 
Privy  Council  to  put  the  assassin  to  the  rack,  in 
order  to  discover  his  accomplices,  the  judges, 
being  consulted,  tleclared  vuianimously  that  no 
sucli  proceeding  was  allowable  b}-  the  laws  of 
England." 

DUKE  OF  GUISE,  The.  A  tragedy,  of  po- 
litical significance,  by  Dryden  and  Lee,  published 
in  1682,  and  directed  against  the  violent  Whig- 
gism  of  Shaftesbury  and  ]\lonmouth.  So  great 
was  the  feeling  aroused  bj-  the  piece  that  Dryden 
afterwards  issued  an  apologetic  pamphlet  en- 
titled A   Miidicat ion  of  tlie  JJitl.c  of  Guise. 

DUKE  OF  YORK'S  SCHOOL,  or  Royal 
]\IiLiTARY  A.SYi,u>r.  A  school  founded  at  Chelsea, 
by  Frederick,  Duke  of  York,  in  1801-03,  for  the 
support  and  education  of  soldiers'  orphans. 
Originallj',  girls  as  well  as  boys  were  admitted, 
but  the  admission  of  girls  was  discontinued  after 
some  years'  trial.  The  institution  is  supported 
by  Parliamentary  grant,  and  is  under  the  control 
of  a  board  of  commissioners.  Boys,  leaving 
school,  in  many  cases  enter  tiie  army,  or  are 
apprenticed  to  trades.  Tliere  are  some  500  boys 
in  the  school. 

DUKHOBORTSY,  du'Ko-bort'si,  or  Dukho- 
BORS  (Russ.,  spirit-wrestlers,  from  dukhu,  spirit 
-(-  horoth  to  overcome,  to  fight;  so  called  from 
the  denial  by  the  sect  of  the  divinity  of  the  Holy 
Ghost ) .  A  Russian  religious  sect,  founded  in 
Kharkov,  about  1740-50.  It  increased  in  numbers 
under  Kolesnikoft"  in  the  Government  of  Yeka- 
terinoslav  (1750-75),  and  under  Kapustin  in 
Tambov  (1755-85).  This  rapid  growth  caused 
governmental  persecutions  in  1793-94  and  1797- 
1800,  but  Commissioner  Lopukhin's  favorable 
report  (1801)  moved  the  Government,  on  his 
recommendation,  to  settle  the  Dukhobortsy  on 
the  bank  of  the  river  IMolochnaya  in  Taurida.  A 
large  tract  of  fertile  land  and  a  comparative  im- 
munity from  official  annoyances  brought  a  period 
of  thrift  and  prosperity.  About  1819  the  Govern- 
ment resumed  hostile  measures,  which  culminated 
in  their  deportation  to  Transcaucasia  (1837). 
Pobiedonostseflf's  policy  of  bringing  all  religious 
elements  of  the  empire  into  conformity  with 
Greek  Catholicism  was  responsible  for  the  severi- 
ties which  attracted  the  world's  attention  to  the 
sect  in  the  nineties.  After  long  petitioning  many 
thousands  were  allo^^ed  to  leave  for  Cyprus  and 
Canada.  Their  religious  views  are  simple  and 
handed  down  by  oral  tradition.  Christ  was  only 
a  man  of  superior  godlike  intellect,  and  his  soul 
has  migrated  into  many  mortals,  KolesnikofF 
and  Kapustin  among  others.  All  people  are 
equal,  and,  being  children  of  God,  do  what  is 
right ;  hence  there  is  no  need  of  rulers.  They 
do  not  visit  the  churches,  considering  that  wher- 
ever two  or  three  persons  endowed  with  intellect, 
even  if  Jews  or  Mohammedans,  gather  for  wor- 
ship, there  is  a  church.  They  accept  the  Ten 
Commandments,  and  of  the  Bible  'only  the  useful' 
portions,  interpreting  the  rest  allegorically. 
They  have  no  icons,  confession,  or  ceremonies  at 
marriages,  which  they  contract  by  the  heart's 
inclination  only.  In  private  life,  wives  and  hus- 
bands are  sisters  and  brothers;  the  parents  are 
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addressed :  'old  man,'  "old  woman.'  The  plenary 
power  of  a  Dukhobor  community  is  vested  in  the 
assembl}'  of  elders.  As  members  of  society  they 
are  generally  conceded  to  be  quiet,  sober,  and 
hard-working.  They  belong  exclusively  to  the 
peasant  class.  In  the  fall  of  1902  the  sect  in 
Canada  suffered  great  hardships.  They  felt  in- 
spired to  seek  the  Christ,  and  set  out  across  the 
bleak  stretches  of  Manitoba,  regardless  of  all 
personal  discomfort.  Intense  was  the  cold,  and 
many  fell  by  the  way.  At  length,  urged  by  a 
spirit  of  humanity,  the  Government  interfered, 
and  insisted  on  their  turning  back  to  their  homes. 

DU'KINFIELD.  A  municipal  borough  of 
Chesliire,  l-^nghuul.  on  the  Tame,  five  miles  east 
of  Manchester  (iMap:  England,  E  3).  It  has 
large  cotton-factories,  iron-foundries,  fire-brick 
and  tile  works,  and  collieries.  The  town  was  in- 
corporated in  1899.  It  owns  its  gas-works,  and 
with  the  neighboring  town  of  Ashton-under-Lyne, 
owns  its  water-supply  and  maintains  a  cemetery. 
It  has  established  a  fire  department  and  acquired 
a  technical  school  and  free  librarv.  Population, 
in   180],  17,385;   in  1901,   18,929." 

DULAG,  duo-lag^  A  town  of  Leyte,  Philip- 
pines, situated  on  the  eastern  coast  of  the  island, 
22  miles  from  Taeloban.  Population,  in  1898, 
10.113. 

DULANGAN,  doo-liin'gan.  or  Gulangane.  A 
wild  ^Malayan  ])eop]e,  pure  and  mixed,  in  Davao 
Province,  Mindanao.     See  Philippines. 

DULA'NY,  Daniel  (1686-1753).  A  colonial 
lawyer  of  JNIaryland.  He  was  born  in  Ireland, 
emigrated  to  JNIaryland  about  1700,  was  ad- 
mitted to  the  ^laryland  bar  in  1710,  became  a 
member  of  the  Council  of  State,  and  was  for 
some  years  commissary-general  of  the  province. 
He  wrote  a  vigorous  pamphlet  entitled  The  Right 
of  the  Inhabitants  of  Maryland  to  the  Benefit 
of  English   Laus. 

DULANY,  Daniel  (1721-1797).  The  fore- 
most lawyer  in  Maryland  during  the  colonial 
period,  son  of  the  preceding.  He  was  born  in 
Annapolis;  was  educated  at  Eton  College,  Cam- 
bridge University,  and  the  Temple.  England ; 
was  admitted  to  the  bar  of  IMaryland  in  1747, 
and  soon  gained  the  reputation  both  in  England 
and  in  America  of  being  one  of  the  greatest  law- 
yers of  his  time.  He  was  deputy  commissary 
and  conuiiissary-general  from  1754  to  1761,  was 
a  member  of  the  Provincial  Council  from  1757  to 
1775,  and  was  deputy  secretary  and  secretary  of 
I>Iaryland  from  1761  to  1773.  In  1765  he 
wrote  a  powerful  pamphlet  against  the  Stamp 
Act,  entitled  Considerations  on  the  Propriety  of 
Imposing  Taxes  o?i  the  British  Colonies,  for  the 
Purpose  of  Raising  a  Revenue  by  Act  of  Parlia- 
ment. Though  published  anonymously,  it  was 
immediately  recognized  as  his,  and  was  later 
published  under  his  name.  The  best  argument 
against  arbitrary  taxation  hitherto  written,  it 
attracted  widespread  attention,  had  a  tremen- 
dous influence  lioth  in  America  and  in  England, 
and  formed  the  basis  of  Pitt's  great  speech  in 
1766  against  the  Stamp  Act.  Dulany  consistent- 
ly opposed  the  radical  measures  of  the  Patriot 
party,  refused  to  take  any  part  in  the  Revolu- 
tion, and  in  consequence  lost,  by  confiscation, 
nearly  the  whole  of  his  vast  estates.  Consult 
an  article  by  J.  H.  B.  Latrobe.  in  The  Pennsylva- 
nia Magazine  of  History  and  liiography,  vol.  iii. 


(Philadelphia,  1879)  ;  and  Tyler,  Literary  His- 
tory of  the  American  Revolution  (New  York, 
1897). 

DULAURE,  du'lor'.  Jacques  Antoine  (1755- 
1835).  A  French  publicist  and  historian,  born 
at  Clermond-Ferrar.d.  He  studied  in  Paris,  and 
afterwards  became  engaged  in  several  engineering 
projects,  one  of  which  involved  the  construction 
of  a  canal  between  Bordeaux  and  Bayonne.  He 
was  editor  of  the  Evangelistes  dii  Jour  and  de- 
veloped an  extraordinary  journalistic  activity 
during  the  Revolution.  In  1792  he  was  elected 
a  member  of  the  National  Convention,  and  be- 
came identified  with  the  Girondists  until  the 
downfall  of  that  party.  As  one  of  the  Council  of 
Five  Hundred  he  devoted  liimself  chiefly  to  the 
improvement  of  the  educational  system,  and 
afterwards  became  one  of  the  bitterest  oppo- 
nents of  Napoleon,  until  the  appointment  of  the 
latter  to  the  consulate,  when  he  retired  from 
politics.  He  was  not  only  a  distinguished  legis- 
lator, but  an  inventor  of  considerable  ability,  as 
attested  by  the  ingenious  instrument  known  as 
the  '])antograph,'  which  he  devised.  His  publica- 
tions include :  Description  des  principaux  lieux 
de  France  (6  vols.,  1788-90)  ;  Histoire  civile, 
physique  et  morale  de  Paris  (7  vols.,  1821,  fre- 
quently reprinted ;  continued  by  Leynadier,  5 
vols..  "^1862,  and  by  Rouquette,  '  1875"  et  seq.)  ; 
Esquisses  historiques  des  principaux  evcnements 
dc  la  rcvohilion  franr;aisc  (6  vols.,  1823-25;  fre- 
quently reprinted),  a  history  of  the  French 
Revolution  to  the  restoration  of  the  Bourbon 
dynasty;  and  Histoire  dc  la  revolution  franqaise 
depuis  ISl'i-^O  (in  collaboration  with  Vierne  and 
others;    8   vols.,    1834-41;    frequently  reprinted). 

DUL'CAMA''RA.     See  Bittersweet. 

DUL'CE  DO'MUM.  A  school  song  of  Win- 
chester School,  England,  said  to  have  been  com- 
posed by  a  boy  detained  at  the  school  during 
the  Whitsuntide  holidays.  It  dates  from  the 
eighteenth  century.  It  is  sung  by  the  students 
in  procession  on  the  evening  before  the  holidays. 

DULCE  Y  GARAY,  dool'tha  e  ga-rl',  Domin- 
go, Marquis  of  Castell-Florit  (1808-69).  A 
Spanish  soldier  and  governor-general,  born  at 
Sotes.  Province  of  Logrono.  He  participated  in 
the  first  Carlist  War.  and  while  Captain-General 
of  Catalonia,  helped  to  promote  the  Revolution 
of  1854.  In  1862-66  he  was  Captain-General 
of  Cuba,  in  which  post  he  furthered  all  reforms, 
particularly  such  as  led  to  the  suppression  of  the 
slave  traffic.  He  was  reappointed  in  1869,  hut 
soon   after  resigned. 

DULCIGNO,  d<K)l-che'ny6.  A  fortified  sea- 
port of  ]\Tontenegro,  on  the  shore  of  the  Adriatic, 
15  miles  south-southwest  of  Scutari  (Map:  Bal- 
kan Peninsula,  B  4).  The  harbor  is  difficult  of 
access,  but  deep  enough  for  hea\w  vessels.  The  in- 
habitants, numbering  over  5000,  are  engaged 
chiefly  in  oil  trade  and  seafaring.  Dulcigno  be- 
longed, until  a.d.  1180.  to  the  Byzantine  Emjtire, 
and  subsequently  to  the  Serbs  and  Venetians, 
passing  to  Turkey  in  1571.  It  was  taken  by  the 
Montenegrins  in  1878,  but  did  not  come  perma- 
nently into  their  possession  until  1880. 

DUL'CIMER  (OF.  do  u  I  cent  er.  irom  ^]i.  dulce- 
mele.  It.  dolcemele,  dulcimer,  from  Lat.  dolce 
melos,  sweet  song,  from  dulcis,  sweet,  and  Gk. 
fii\oQ,  melos.  song) .  A  very  ancient  musical 
instrument  which  has  varied  greatlv  in  its  form. 
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In  modern  times  its  construction  has  resembled 
a  flat  box,  with  sounding-board  and  bridges, 
strung  with  thin  wire,  and  played  on  by  striking 
the  wires  with  mallets  which  have  one  soft  and 
(me  hard  face.  Its  compass  is  from  g  to  g^.  In 
England  its  tuning  has  been  always  diatonic,  but 
in  (jrermany  toward  1800  it  became  cliromatic. 
The  dulcimer  was  the  prototype  of  the  piano- 
forte just  as  the  psaltery  was  of  the  harpsichord, 
the  sole  difference  betA\een  them  being  that  the 
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dulcimer  was  played  with  hammers  and  the 
psaltery  with  a  plectrum.  It  was  formerly  sup- 
jjosed  that  the  dulcimer  was  of  German  origin, 
but  it  is  more  likely  that  it  came  fi'om  the  East 
through  the  Crusades;  for  it  was  known  in 
Persia  and  Arabia  for  centuries  under  the  name 
of  Ml  11  fir.  By  1550  it  was  know'n  in  Evirope 
under  its  present  name,  but  little  importance 
was  attached  to  it.  The  pantaleon  (q.v.)  was  an 
enlarged  form  of  a  dulcimer.     See  Pianoforte. 

DULCINE'A  DEL  TOBO'SO,  f^paii.  pron. 
doiTl'the-na'a  del  t6-Bo's6.  The  romantic  title 
given  by  Don  Quixote  to  the  peasant's  daughter 
Aldoriza  Lorenzo,  who  was  born  at  Toboso,  and 
whom  he  selects  as  his  lady,  and  whose  champion 
he  becomes.  The  name  Dulcinea  is  a  popular 
term  for  a  lady  love. 

DUL'CINISTS.  The  followers  of  Dolcino. 
See  ArosTOLic  Brethern. 

DULK,  doolk.  Albert  Frederick  Benxo  ( 1819- 
84).  A  German  author.  He  was  born  in  Kclnigs- 
berg  and  studied  medicine  and  the  natural  sci- 
ences in  that  city  and  in  Leipzig  and  Breslau.  He 
took  an  active  part  in  the  popular  uprising  of 
1848,  at  which  time  his  revolutionary  drama  Lea 
appeared.  After  traveling  in  the  Orient,  he  set- 
tled in  Geneva  in  1850,  and  subsequently  in  Stutt- 
gart, where  he  wrote  the  dramas  Jesus  der 
Christ  (1865)  and  S^'imson  (1859).  in  which 
play  the  conflict  between  Judaism  and  paganism 
is  depicted.  One  of  his  later  dramas,  Konig 
Enzio.  was  set  to  music  by  Abert.  4s  an  ad- 
herent of  socialism  he  became  conspicuous,  in 
1871.  through  his  opposition  to  the  war  with 
I'^rance,  and  his  publications  Patriot  ism  us  and 
Frinnmiglceit  obtained  a  wide  circulation.  In 
1882  he  founded  in  Stuttgart  the  first  society  of 
free  thinkers  in  Germany,  and  during  the  last 
years  of  his  life  devoted  his  pen  principally  to 
the  discussion  of  the  radical  side  of  religio- 
philosophical  subjects. 

DtfLKEN,  dul'kpn.  A  town  in  the  Rhine 
Province.  Prussia.  Germany.  20  miles  west  of 
Dusseldoif.  11  is  a  thriving  industrial  town, 
with  iron-foundries  and  manufactures  of  machin- 
erv.  silk,  velvet,  cotton,  and  linen.  Population, 
in  1900.  9517. 

DULLER,  dool'ler.  Eduard  (1809-53).  A 
German  historian.     He  was  born  and  educated  in 


\'ienna.  Notwithstanding  the  success  of  his 
drama,  Meister  Filgratn,  which  was  publicly  per- 
formed before  the  author  was  nineteen,  he  left 
Austria  and  went  to  Germany  in  1830,  residing 
successively  in  Munich,  Frankfort,  Darmstadt, 
and  Mainz,  wliere  he  was  appointed  preacher  in 
the  German  Catholic  Church  (1851).  He  took 
a  prominent  part  in  the  German  Catholic  move- 
ment, and  was  a  strenuous  defender  of  religious 
liberty.  Besides  several  meritorious  lyrical  and 
dramatic  productions,  he  published  the  follow- 
ing standard  historical  works:  Vaterliindische 
Geschichte  (1852-57;  subsequently  concluded  by 
Hagen)  ;  Gesehiehte  des  deutscheii  ^'olks  (7th 
ed.  1891)  ;  Geschichte  der  Jesuiteu  (1845;  latest 
ed.  1893). 

DULONG,  du'lox'.  Pierre  Lens  (1785-1838). 
A  French  physicist  and  chemist,  known  chieflj' 
for  the  law  which  he  discovered,  jointly  with 
Petit,  in  1819.  According  to  the  law  of  Dulong 
and  Petit,  the  specific  heat  of  an  element,  multi- 
plied by  its  atomic  weight,  is  the  same  for  all 
solid  elements.  The  law  was  established  em- 
pirically, and  no  theoretical  explanation  of  it 
has  yet  been  found.  Dulong  received  his  edu- 
cation at  the  Ecole  Polytechnique,  where  he  be- 
came, in  1820,  professor  of  physics.  In  1823  he 
was  admitted  into  the  Academy  of  Sciences. 
While  investigating  the  composition  of  the  chlo- 
ride of  nitrogen,  he  lost  an  eye  through  the 
explosion  of  a  quantity  of  this  substance. 

DULONG  AND  PETIT,  pete'.  Law  of.  See 
Atomic  \^'eigiit,s. 

DULSE  (Gael,  duileasg,  dulse,  from  duille, 
leaf  -|-  uisge,  water),  Rhodymenia  palmata. 
An  edible  seaweed,  one  of  the  Ceramiacea',  which 
grows  on  rocky  marine  coasts.  It  is  used  as  an 
article  of  food  by  poor  people  on  the  coasts  of 
the  British  Isles,  and  other  northern  countries, 
and  occasionally  also  as  a  luxury  by  some  of 
the  wealthier  classes  who  have  acquired  a  taste 
for  it.  It  has  a  ])urple,  leathery  or  somewhat 
membranous,  veinless,  sessile  leaf,  irregularly 
cut,  with  repeatedly  forked  segments,  which  are 
either  entire  at  the  edges,  or  furnished  with 
lateral  leaflets.  The  spores  are  distributed  in 
cloud-like  spots  over  the  whole  leaf.  The  name 
dulse  is  also  given  in  the  southwest  of  England 
to  another  seaweed,  Irida-a  edulis,  also  one  of 
the  Ceramiacefe,  which  has  an  undivided,  obo- 
vate  or  wedge-shaped,  expanded,  very  succulent 
leaf,  of  a  dull  purple  color.  It  is  occasionally 
employed  as  food  both  in  the  southwest  of  Eng- 
land and  in  Scotland.  Laurentia  pinnatifida, 
another  of  the  Ceramiacese,  has  a  compressed 
cartilaginous  twice  or  thrice  pinnatifid  leaf.  It 
has  a  pungent  taste,  and  is  used  as  a  condiment 
when  other  seaweeds  are  eaten.  In  Alaska  the 
name  dulse  is  given  to  the  seaweed  Porphyra 
laciniata.  It  is  gathered,  pressed  into  cakes,  and 
dried.  \Mien  desired  for  use  it  is  broken  or 
shaved  into  hot  water  and  cooked  for  half  an 
hour,  when  a  nourishing  porridge  is  obtained. 
Similar  ^ises  of  this  and  related  plants  are  re- 
ported from  Japan,  China,  and  elsewhere  along 
the  Pacific  coasts. 

DULUTH,  du-loutl/.  A  city  and  lake  port, 
the  county-seat  of  Saint  Louis  County,  Minn., 
at  the  western  end  of  Lake  Su])erior,  158  miles 
northeast  of  Saint  Paul  and  INIinneapolis  and 
adjacent  to  the  city  of  Superior,  Wis.  (Map: 
Alinnesota,    F    4).      The    city    is    especially    fa- 
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vored  with  facilities  for  transportation  bj'  rail 
and  water.  It  is  the  terminus  of  the  Chicago 
and  Northwestern,  the  Great  Northern,  the 
Northern  Pacific,  and  of  six  otlier  railroads,  and 
of  thirteen  steamship  lines.  Duluth  has  a 
natural  harbor,  nine  miles  long  and  two  miles 
■wide,  entrance  to  which  is  made  by  two  canals, 
the  principal  one  being  at  Duluth,  the  other 
seven  miles  south,  both  piercing  the  narrow  strip 
of  land  called  Minnesota  Point,  which  separates 
the  lake  from  the  harbor.  The  city's  trade  by 
■water  is  greatly  facilitated  by  the  Sault  Sainte 
Marie  Canal  (the  traffic  of  which  greatly  ex- 
ceeds that  of  the  Suez  Canal) ,  and  is  considerably 
increased  by  the  fact  that  this  is  the  nearest 
shipping  town  on  the  lakes  for  the  Northwest. 
Duluth  now  ranks  among  the  leading  shipping 
points  in  the  United  States.  Of  its  exports,  lum- 
ber, flour,  iron  ore,  coal,  and  grain  are  the  most 
important.  It  has  a  large  blast-furnace,  iron- 
works, machine-shops,  match-factories,  sa\nnills. 
Hour-mills,  and  other  industrial  works.  The 
Highland  Canal  and  Power  System  under  con- 
struction is  designed  to  promote  industrial  and 
commercial  interests  by  supplying  cheap  and 
abundant  water-power.  The  water  is  to  be  con- 
veyed through  iron  piping  from  reservoirs  on 
the  hill  above  the  city  to  the  level  of  the  lake, 
a  fall  of  about  7(50  feet;'  rendering  available 
power  estimated  at  00,000  horse-power.  Duluth 
is  the  seat  of  a  Protestant  Episcopal  and  a  Ro- 
man Catholic  bishop.  It  has  a  public  library, 
a  Carnegie  library.  State  Normal  School,  United 
States  Fisheries  building,  United  States  custom 
house,  board  of  trade,  and  a  hydrographic 
office.  There  are  400  acres  of  parks  and  20  miles 
of  boulevards.  Lester,  Lincoln,  and  Chester 
parks,  and  Lakeview  Terrace,  a  drive  500  feet 
above  the  lake,  command  grand  views.  Fond 
Du  Lac,  a  suburb,  was  the  site  of  the  Astor 
Trading  Post  in  1752. 

The  government  is  administered  under  the 
charter  of  1000  by  a  mayor,  elected  biennially, 
and  a  unicameral  council.  The  executive  ap- 
points the  board  of  public  works,  water,  light, 
and  fire  commissioners,  civil  service  connnission, 
city  assessor,  and  the  chief  and  all  members  of 
the  police  department,  and  (with  the  consent  of 
the  council)  the  attorney,  health  conunissioner, 
and  board  of  health,  municipal  lal)or  bureau 
commissioners,  city  engineer,  building  inspector, 
and  library  and  park  boards.  All  otlier  munici- 
pal officers,  excepting  the  city  clerk,  who  is 
diosen  by  the  council,  are  elected  by  the  people. 
The  city  o\\'ns  and  operates  its  water-works  and 
gas  plant.  The  annual  income  is  about  $1,700,- 
000;  annual  expenditure  (including  amounts 
for  schools  which  are  separately  administered 
through  a  school  district  independent  of  the 
municipality),  -i^l  .G.iO.OOO  —  $1,000,000  being 
spent  for  maintennnce  and  operation.  The  prin- 
cipal items  of  expense  are:  schools.  $.357,000: 
fire  department,  $87,000;  water-works.  $05,000; 
police  department,  .$41,000;  and' gas-works.  $22.- 
000.  Duluth  was  first  permanently  settled  in 
1S5.3.  and  takes  its  name  from  Daniel  Gresolon. 
Sieur  du  Lhut,  who,  in  1079-80.  visited  this 
vicinity.  In  1870,  with  a  population  of  aliout 
3000.  it  was  incorporated  as  a  city.  Since  then 
its  growth  has  been  very  rapid,  a  population 
of  348.3  in  1880  having  increased  to  33,115  in 
1800.  and  in  1000  to  52.909,  including  21,000 
persons  of  foreign  birth  and  400  of  negro  descent. 
Vol.  VI.— 23. 


DUL"WICH,  diil'ich.  A  suburb  of  London,  in 
Surrey,  four  miles  south-southeast  of  Saint 
Paul's  Cathedral,  and  near  Sydenham  (Map: 
London,  F  7).  It  is  beautifully  situated  and  a 
favorite  subui'ban  residence,  but  is  chiefly  notable 
for  its  college  and  fine  picture  gallery.  Dulwich 
College,  or  the  College  of  God's  Gift,  was  founded 
in  1019  by  the  actor  Edward  Alleyn,  who  is 
buried  in  the  chapel.  The  picture  gallery  was 
bequeathed  to  the  college  by  ,tlie  i)ainter  Sir 
Peter  F.  Bourgeois,  and  is  noteworthy  for  its 
works  by  Dutch  masters.  Population  of  Dul- 
wich division  of  Camberwell,  in  1901,  97,354. 

DUMAGUETE,  doo'ma-ga'ta.  The  capital  of 
the  Province  of  Eastern  Negros,  on  the  island 
of  Negros,  Philippines  (Map:  Philippine  Isl- 
ands, H  10).  It  is  situated  in  a  flat  region  on 
the  southeastern  coast  of  the  island.  The  chief 
industry  is  the  gathering  of  turtle-shells.  Popu- 
lation, 'in  1898,  13,584. 

DUMANGAS,  doo-man'gas.  A  town  of  Pa- 
nay,  Philippines,  in  the  Province  of  Iloilo,  on 
the  river  of  Jalour,  or  Dumangas,  24  miles  north- 
east of  Iloilo  (Map:  Philippine  Islands,  G  9). 
It  is  situated  in  a  fertile  and  well-watered  re- 
gion. The  town  was  founded  in  1572.  Popula- 
tion, in  1898,  14,114. 

DUMANGATE,  doo'man-ga'tu.  The  Tagal 
name  for  a  Negrito  people  of  Alabat  Island  and 
northeastern  Luzon.     See  Puilippixes. 

DUMANJUG,  doo'man-Hoog'.  A  town  of 
Cebu.  Philippines,  situated  on  the  coast  at  the 
mouth  of  the  river  of  the  same  name,  42  miles 
from   Cebn.     Population,   in   1898,   13,171. 

DUMAS,  du'ma',  Adolphe  (1806-61).  A 
Frencli  author  and  poet,  born  at  Chartreuse  de 
Pon  Pas.  Vaucluse.  He  was  one  of  the  group 
of  poets  who  made  1830  an  epoch  in  French  liter- 
ature. Among  his  friends  were  Beranger,  Alfred 
de  Vigny,  Victor  Hugo,  and  Lamartine.  He 
wrote  Les  Parisienues  (1830);  La  Cite  des 
Jiommes  (1835)  ;  and  Le  camp  de  croiscs  (1838). 
Dumas  became  interested  in  the  Provencal  're- 
naissance.' and  his  poems.  Vn  liame  de  naisoii 
(1858).  were  written  in  the  'langue  d'oc' 

DUMAS,  Alexandre,  called  Dumas  Pere 
(1802-70).  The  greatest  French  romantic  novel- 
ist and  the  most  universally  read  story-teller  of 
the  world,  born  at  Villers-Cotterets,  July  24, 
1802.  As  a  Avriter  he  is  ^remarkable  for  great 
creative  rather  than  for  artistic  genius.  Dumas's 
father  was  a  gallant  general.  Alexandre  Davy 
de  la  Pailleterie  Dumas,  who  served  Napoleon 
with  distinction,  but  died  in  neglect  in  1806. 
This  general's  father  was  a  rich  colonist  of  Haiti. 
Marquis  Alexandre  Davy  de  la  Pailleterie:  his 
mother  was  a  negress  of  Haiti,  from  whom  the 
general  took  the  name  Dumas.  His  legitimacy 
is  not  clear.  The  novelist,  Alexandre,  inherited 
much  from  his  negress  grandmother,  in  both 
appearance  and  nature;  much,  too,  from  liis  mar- 
quis grandfather.  The  contrast  and  combination 
can  be  constantly  noted  in  his  novels.  His  boy- 
hood Avas  passed  in  Villers-Cotterets.  His  awk- 
ward age  and  calf-love  are  painted  ingenuously 
in  his  ^^<')^}nlr<s  and  in  Aiif/r-Pifnii.  It  was  in- 
tended to  train  him  for  the  Church  :  but  he  in- 
clined at  first  to  law  and  was  apprenticed  to  a 
notary  of  Soissons,  where  he  saw,  in  1819,  a 
play  of  Ducis  (q.v.)  that  determined  him  to 
seek  his  fortune  on  the  stage.     He  reached  Paris 
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in  1823,  Avith  20  francs  and  hope  for  all  his 
patrimony.  He  found  a  temporary  livelihood  as 
secretary  in  the  liousehold  of  tlie  future  King. 
J.ouis  Pliilippe,  and  in  1829  was  among  the  first 
to  begin  the  romantic  revolt  on  the  stage  in  his 
Henri  III.  et  sa  coiir.  A  stream  of  dramas  fol- 
lowed that  brought  him  notoriety  and  wealth, 
spent  as  soon  as  won.  He  appears  to  have  been 
active  in  the  Eevolution  of  1830;  but  proved 
a  too  ebullient  republican  to  find  favor  in  the 
royal  household,  and  resigned  his  post.  He  now 
turned  to  fiction,  and  contributed  to  the  newly 
founded  and  since  famous  Fciuie  des  Deux 
Mondes  the  first  of  his  historical  novels.  Isabellc 
de  Baviire,  out  of  which  there  grew  in  his  fer- 
tile brain  a  scheme  for  turning  the  whole  history 
of  France  into  a  sort  of  human  comedy  that 
siiould  "exalt  history  to  the  height  of  fiction," 
and  let  a  romantic  fancy  play  around  the  evi- 
dences of  the  past.  Tlie  Chroniqucs  de  France 
that  resulted  from  this  idea  are  Dumas's  best 
work.  They  have,  indeed,  no  historic  insight 
and  no  grasp  of  character:  but  they  have  a  won- 
derful dramatic  instinct  to  fuse  and  recast  his- 
toric materials  into  chaplets  of  episodes  that  are 
by  turns  frolicsome  and  wild,  extravagant, 
breathless,  and  impetuous,  subordinating  descrip- 
tion to  dialogue  and  everything  to  action,  never 
failing  to  absorb  the  reader  and  to  excite  an  in- 
tense curiosity.  In  their  historical  order  these 
chronicles  are:  Le  hdtard  de  Maulcon;  Dugues- 
elin;  Isahelle  de  Baviere;  La  reine  Mar  got;  La 
dame  de  Montsoreau ;  Les  qiiarante-cinq ;  Les 
trois  movsqiietaires  (the  best)  ;  Vmgf  ans  apres ; 
Le  vicomte  de  Bragelonne ;  Le  cheralier  d'Her- 
mantal;  Une  fille  du  regent ;  Joseph  Balsamo; 
Le  collier  de  la  reine;  Ange  Pitou ;  La  conifessc 
de  Cham;/:  Le  cheralier  de  Maison-Roiige ;  Les 
hlancs  et  les  bleiis ;  Les  coinpagnons  de  .Jehu: 
and  La  rose  rouge — the  whole  forming  a  series  of 
well-nigh   a  hundred  volumes. 

Like  the  writers  of  the  sixteenth  century.  Du- 
mas took  his  material  where  he  found  it,  having 
barbaric  ideas  of  literary  property.  Already  in 
1832  a  well-founded  accusation  of  plagiarism 
liad  forced  liim  to  travels,  of  which  he  has  left  a 
lively  series  of  Impressions  (consult  Wormeley, 
Joitrnegs  irith  Dumas.  Boston.  1002).  It  did  not 
lead  him  to  mend  his  ways,  however.  Volumes 
have  been  written  about  his  'novel  factory,'  of  his 
purchase  of  work  by  unknown  authors  or  trans- 
lators, and  of  publishing  under  his  name  what  he 
had  not  so  much  as  read  (consult  Querard's  Les 
superchcrics  litteraires,  1859).  He  was  always 
ready  to  buy  ideas ;  he  was  willing  to  buy  novels 
and  rewrite  them :  he  also  supplied  ideas  and 
let  others  do  the  mechanical  work  of  composi- 
tion; and  in  later  life  he  may  have  been  even  less 
scrupulous:  but  none  who  claimed  to  share  his 
honor  as  well  as  his  profits  cA'cr  did  under  their 
own  names  work  like  that  which  they  claimed  to 
have  done  for  him.  and  we  know  that  Dumas  w'as 
as  rapid  and  industrious  a  penman  as  he  was  a 
facile  composer.  No  doiiht  he  squandered  his 
genius  under  the  \irgent  demands  of  the  ])ress. 

His  best  work  was  almost  all  done  between  1843 
and  ISoO — the  inimitable  Comte  de  Monte  Cristo; 
Les  trois  mousciuetaires :  Yingt  ans  ap7-es;  La 
reine  M argot :  Les  memoires  d'un  medecin;  Les 
quaran  fc-cinq  :  he  vicom  te  de  Bragelonne  :  and  La 
tulipe  noire.  After  that  we  catch  only  an  occa- 
sional flash  of  genius,  as  in  Les  hlancs  et  les  hleus 
(1868).     In  one  Avay  or  another  Dumas   is   re- 


sponsible for  298  somewhat  closely  printed  vol- 
mnes.  For  a  generation  he  was  the  world's 
Scheherazade,  doing  more  than  all  otliers  to- 
gether to  give  French  fiction  a  cosmopolitan  audi- 
ence in  the  great  middle  class.  His  work  brought 
enormous  returns,  biit  he  was  a  phenomenon  of 
thriftlessness.  He  became  involved  in  many  law- 
suits over  contracts -signed  with  thoughtless  le^'- 
ity.  He  built  a  palace,  IMonte  Cristo,  for  500,000 
francs,  in  1847,  then  sold  it  in  1851,  and  iled  from 
his  creditors  in  1853.  Then  for  nineteen  years 
he  became  a  ])athetic  wanderer  in  search  of 
"copy.'  He  visited  England  (1857),  Eussia  and 
the 'Caucasus  (18-58),  and  Italy  (1860  and 
1866).  Last  came  four  years  of  senile  poverty, 
relieved  by  the  son  whose  boyhood  he  had  neglect- 
ed and  whose  youth  he  had  misguided.  By  him 
he  was  taken  from  the  excitements  and  dangers 
of  Paris  in  war  time  to  Puys,  near  Dieppe,  where 
he  died  on  the  day  of  its  occupation  by  the  Prus- 
sians, December  5,  1870.  He  was  buried  in  1872 
at  his  boyhood's  home  in  Villers-Cotterets.  A 
uniform  and  nearly  complete  translation  of  Du- 
mas's  novels  is  published  in  Boston.  Consult: 
Blaze  de  Bury,  Alexandre  Dumas,  sa  t-ie,  son 
temjis,  son  crurre  (Paris,  1885)  ;  Wells,  A  Cen- 
tury of  French  Fiction  (New  York.  1898)  :  Pari- 
got.  Le  drame  d'Alexandre  Dumas  (Paris,  1898)  ; 
id.,  Alexandre  Dumas  pcre  (ib.,  1902);  Spurr, 
The  Life  a)>d  Writings  of  Alexandre  Dumas 
(New  York.  1902). 

DUMAS,  Alexandre,  called  Dumas  Fil.s 
(1824-95).  One  of  the  most  distinguished  of 
modern  French  dramatists.  He  Avas  born  in 
Paris,  July  27,  1824,  the  son  of  the  great  ro- 
mantic novelist  of  like  name,  but  of  a  genius 
strangely  contrasted.  In  him  the  father's  rich 
but  riotous  fancy  yielded  to  close  observation 
and  realistic  earnestness  that  made  of  him  an 
unbending  and  almo;;t  a  Puritan  moralist.  Like 
his  grandfather,  an  illegitimate  child,  he  has 
drawn,  in  L'affaire  Clcmenceau  (novel.  1867; 
dramatized.  1887),  a  moving  picture  of  the  tor- 
ments caused  by  his  origin  during  his  school  life. 
Later  he  became  the  companion  and  associate  of 
his  bohemian  father,  and  after  a  brief  carnival 
found  himself,  in  1848,  with  50.000  francs  of  debt 
and  a  pen  for  his  assets.  It  proved  more  than 
sufficient.  He  left  old  associations  forever  be- 
hind, sold  his  experience  to  the  world  in  a  novel, 
Tm  dame  aux  camelias  (1848;  dramatized,  1852), 
and  became  a  serious,  hard-working  author  and 
soon  an  independent  and  wealthy  one.  His  other 
early  novels  and  a  first  dramatic  essay  (1845) 
are  romantic  commonplace,  and  have  no  signifi- 
cance. But  the  dramatization  of  La  dame  aux 
camelias  marks  a  date  (February  2,  1852)  in 
the  history  of  the  French  stage,  and  inaugurates 
the  realistic  study  of  social  problems  that  has 
changed  the  face  of  the  modern  drama.  Dumas 
joined  Balzac's  insight  into  character  to  Scribe's 
technical  aptitude,  and  to  an  instinct  that  truth, 
to  l)e  dramatically  effective,  must  be  logical  and 
conventional  in  its  exhibition.  In  so  far  Dinnas 
is  not  a  'naturalist.'  though  he  is  eminently  a 
dramatic  realist.  His  other  plays,  in  their  order, 
are:  Diane  de  Ljjs  (1853);  Le  demi-monde 
(1855);  La  question  d'argent  (1857);  7>p  fls 
naturel  (1858);  Vn  pcre  prodigue  (1859); 
L'ami  des  femmes  (1864)  ;  Les  idees  de  Madame 
Anhray  (1867)  :  Une  visite  de  noces  (1871)  :  La 
princesse  Georges    (1871)  ;   La  femme  de  Claude 
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(1873)  ;  Monsieur  Alphonse  (1873)  ;  L'etrangere 
(1876)  ;  La  princesse  de  Bagdad  (1881)  ;  Denise 
(1885):  FranciUon  (1887).  All  these  deal  re- 
alistically with  one  phase  or  another  of  social 
ethics.  Their  perennial  theme  is  the  baneful  in- 
fluence of  romantic  love,,  false  sentiment,  and 
chivalrous  passion.  La  dame  aux  camelias  had 
shown  him  disposed  to  an  open-armed  charity 
toward  ladies  of  easy  virtue  who  aspired  to  a 
virginity  of  the  heart  after  the  manner  of  Pre- 
vost's  Manon  Lescaut  and  Hugo's  Clarion  de 
l^orme  and  Fantine  (Les  ntiserahles) .  Jiut  Dia)ie 
shows  sterner  stufT.  and  all  the  dramas  that  fol- 
low are  social  sermons,  each  provided  with  a 
frank  and  forceful  preface  to  enforce  its  lesson  of 
warning  against  "those  charming,  terrible  little 
creatures  for  whom  we  ruin,  dishonor,  and  kill 
ourselves,  and  whose  sole  occupation  in  the  midst 
of  this  universal  carnage  is  to  dress  now  like 
umbrellas  and  now  like  bells." 

In  general,  the  dramas  are  rather  gloomy  pic- 
tures of  relations  that,  as  one  of  his  heroines  re- 
marks, "began  because  I  was  bored  and  ended 
because  he  bored  me."  They  are  very  witty,  but 
the  wit  is  not  kindly.  The  style  is  a  marvel  of 
conciseness  and  clearness,  "all  muscles,  nerves, 
and  action;"  the  language  was  at  first  incorrect, 
and  to  the  last  full  of  new-coined  phrases;  the 
characters  are  apt  to  be  abstractions,  tj'pes  re- 
peated over  and  over.  Clemenceau's  wife,  Iza,  for 
instance,  is  the  Countess  of  Terremonde  in  La 
princesse  Georges,  and  the  Valentine  of  I^e  demi- 
monde and  the  incarnate  Beast  of  La  femme  de 
Claude.  But  after  all  reserves  have  been  made, 
the  son  of  the  author  of  Monte  Crist o  was  the 
most  purposeful,  forceful,  and  serious  of  the 
French  dramatists  of  the  nineteenth  century.  He 
died  at  Marly-le-Roi,  November  27,  1895. 

Dumas's  dramas  are  collected  in  seven  volumes 
(1890-93),  with  two  volumes  of  plays  revised 
and  adapted  by  him,  Le  theatre  des  autres. 
Four  volumes  of  essays,  chiefly  on  social  sub- 
jects, appear  ns  Entr'actes  (1878-90).  Consult: 
Lacour,  Trois  theatres  (Paris,  1880)  ;  Zola,  yos 
auteurs  draniatiques  (ib.,  1881);  Bourget,  Es- 
sais  de  psychologic  contemporaine  (ib.,  1883): 
Doumic,  Portraits  d'ecrirains  (ib.,  1892)  ;  and 
Matthews,  French,  Dramatists  (New  York,  1901). 

DUMAS,  C4i  ITXAUME  Matthieu,  Count  (1753- 
1837).  A  French  general,  politician,  and  mili- 
tary historian,  born  at  Montpellier,  November 
23,  1753.  After  receiving  a  military  education, 
he  became,  in  1770,  a  captain  of  chasseurs,  and 
in  1780  accompanied  the  Comte  de  Rochambeau 
to  America  as  aide-de-camp,  and  took  part  in  the 
principal  actions  of  the  war,  including  the  siege 
of  Yorktown.  He  returned  to  France  with  the 
rank  of  major.  He  was  Lafayette's  aide-de- 
camp in  1789,  and  sided  with  the  Constitutional 
Liberal  Party.  In  1791  he  was  elected  to  the 
Constituent  Assembly,  and  the  next  year  was 
chosen  president  of  that  body.  Diiring  the 
Reign  of  Terror  he  absented  himself  from  France, 
with  some  brief  intervals.  In  1797  he  was  pro- 
scribed as  a  monarchist,  and  fled  to  Holstein. 
When  Bonaparte  became  First  Consul,  Dumas 
was  recalled  and  appointed  chief  of  stafi"  to  the 
army  of  Dijon.  Tie  was  subsequently  Councilor 
of  State,  grand  oflficer  of  the  Legion  of  Honor, 
and  general  of  division.  In  this  last  capacity  he 
was  present  at  the  capitulation  of  Ulm  and  the 
battle  of  Ansterlitz  (q.v.),  in  the  latter  of  which 
he  distingiiished  himself  bvhigh  courage  and  dash- 


ing tactics.  In  1806  he  went  with  Joseph  Bona- 
parte to  Naples,  and  was  made  Minister  of  War. 
In  lSOS-09  he  served  in  tlie  French  army  in 
Spain  and  Germany,  and  after  the  battle  of  Wag- 
ram  he  was  employed  in  negotiating  an  armistice 
with  Austria.  In  1810  he  was  made  a  count  of 
the  Empire.  In  the  Russian  campaign  of  1812 
Dumas  filled  the  arduous  post  of  intendant-gen- 
tral,  and  after  the  retreat  he  fought  at  Liitzen 
and  Bautzen.  Subsequent  to  the  defeat  at  Leip- 
zig lie  was  intrusted  with  the  task  of  arranging 
for  the  capitulation  of  Dresden ;  but  his  condi- 
tions were  not  accepted  hy  the  allied  powers,  and 
he  was  arrested  and  imprisoned  until  the  conclu- 
sion of  peace  in  1814.  He  was  in  favor  under  the 
first  Bourbon  Restoration,  and  held  important 
commissions.  Upon  Napoleon's  return  from 
Elba  Dumas  was  persuaded  to  take  charge  of  the 
organization  of  the  National  Guard.  When 
Louis  XVIll.  returned,  Duraas  was  obliged  to 
retire  on  half  pay.  In  1818  he  was  restored  to 
favor  and  made  a  member  of  the  Council  of 
State,  and  in  1828  was  a  Deputy  in  the  Chamber 
from  Paris.  After  the  events  oi  1830,  in  which 
he  took  a  prominent  part,  he  was  made  a  peer, 
reentered  the  Council  of  State,  and  became  presi- 
dent of  the  War  Committee.  He  died  October  16, 
1837.  Besides  an  important  military  history. 
Precis  des  evenements  militaires,  1708-1S07  (19 
vols.,  Paris,  1817-26),  Dumas  left  an  autobio- 
graphical work,  i^oiivenirs  dii  lieutenant-general 
comte  Matthieu  Dumas,  1110  a  1S3G  (Paris, 
1839:  English  trans.  Philadelphia,  1839-40). 

DUMAS,  Jean  Baptiste  (1800-84).  A  distin- 
guished French  chemist,  born  at  Alais,  in  the 
Department  of  Gard.  He  was  at  first  apprenticed 
to  an  apothecary  in  Geneva,  and  engaged  in  some 
scientific  investigations  that  attracted  the  at- 
tenion  of  De  Candolle  and  Prevost.  In  1823  he 
went  to  Paris,  and  Avas  appointed  chemical 
rcpetiteur  (tutor)  in  the  Polytechnic  School,  and 
then  professor  of  chemistry  in  the  Athenaeum. 
He  was  afterwards  transferred  to  the  Sorbonne. 
and  made  a  member  of  the  Academy  of  Sciences. 
His  researches  on  atomic  weights,  sulphuric  ether, 
and  the  phenomena  of  substitution  in  organic 
chemistiy  attracted  attention  over  all  Europe. 
During  the  July  monarchy  he  was  a  member  of 
the  Council  of  Education.  After  the  Revolution 
of  February,  he  was  chosen  a  member  of  the 
Legislative  Assembly,  and  from  1849  to  1851  he 
held  the  portfolio  of  Agriculture  and  Commerce. 
After  the  coup  d'etat  he  was  made  a  member  of 
the  Senate  and  of  the  Superior  Council  of  Pub- 
lic Instruction.  Numerous  contributions  from 
his  pen  are  contained  in  the  Annates  dc  Vhidns- 
trie  and  other  scientific  journals,  and  in  the 
Memoires  de  I' Academic.  His  chief  works  are: 
Traite  de  chimie  appliquee  aux  arts  (8  vols., 
1828-45)  ;  Lemons  stir  la  philosophie  chimique 
(1837):  Essai  sur  la  stati(/uc  chimique  des 
etres  organises  (1841  :  3d  ed.  1844).  etc.  Dumas 
delivered  the  first  Faraday  lecture  before  the  Lon- 
don Chemical  Society,  in  1869,  Consult  Hof- 
mann.  Zur  Erinnerung  au  .Jean  Baptiste  Dumas 
(Berlin.   ]885).     See   Chemistry    ('History'). 

DU  MAURIER,  dn  mo'rya',  Geokge  Loris 
Palmella  Brssox  (18.34-96).'  An  English  artist 
and  novelist,  born  in  Paris.  On  his  father's  side 
he  was  of  French  descent :  his  mother  was  Eng- 
lish. His  boyhood  was  passed  in  Paris,  Belgium, 
and   London,    and    at    the   age    of    seventeen    his 
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father  placed  him  in  University  College,  London, 
expecting  to  make  a  scientist  of  him.  On  the 
death  of  his  father  (185G),  Du  ilaurier  adopted 
art  as  his  profession,  studying  in  Paris  under 
Gleyre,  and  in  Antwerp  under  De  Kaiser  and 
Van  Lerius.  Returning  to  London,  he  began 
drawing  for  Once  a  Week,  I'unch,  and  the  Corn- 
hill  Magazine,  and  on  the  death  of  Leech  (1864) 
he  became  permanently  attached  to  Punch,  to 
whose  pages  he  contributed  those  examples  of 
social  satiric  art  now  so  well  known.  For  his 
drawings  he  huuself  composed  the  clever  legends. 
He  also  illustrated  Thackeray's  Henry  Esmond 
and  Ballads,  Fox's  Book  of  Martyrs,  and  works 
by  Henry  James,  Thomas  Hard}',  George  ]\Iere- 
dith,  and  others.  To  Harper's  Magazine  he  con- 
tributed a  series  of  drawings  and  two  novels — 
Peter  Ibbetson  (1891)  and^Trilby  (1894).  The 
former,  a  fanciful  romance  of  di"eam  life,  was 
widely  read — chiefly,  it  would  appear,  through 
interest  in  the  autobiographic  record  of  the  au- 
thor's life  at  Passy.  The  latter,  whose  scene  is 
the  Quartier  Latin,  met  with  phenomenal  success, 
and  was  dramatized  in  both  England  and  Ameri- 
ca. Whatever  may  be  thought  of  the  melodra- 
matic presence  of  Svengali,  the  study  of  the 
artist  trio,  occupying  the  earlier  portion  of  the 
story,  is  generally  regarded  as  a  genuine  achieve- 
ment. Subsequent  to  Du  ]\Iaurier's  death  a  third 
novel.  The  Martian,  appeared  in  Harper's  (1896- 
97 ) .  He  was  also  a  skillful  writer  of  light  verse, 
specimens  of  which  appeared  in  Punch  and  dis- 
persed through  his  books.  But  his  reputation  will 
cliietly  rest  upon  that  illustrative  work  for  Punch 
through  whicli  he  smilingly  assailed  the  snobbish 
and  the  mean.  His  drawings  possess  much  grace, 
charm,  and  finish,  and  his  peculiar  type  of  wo- 
man became  kno^^^l  ever\'where. 

DUMB.     See  Deaf  Mute. 

DUMB  AGUE.  A  common  name  of  a  form 
of  intermittent  fever,  in  which  there  is  a  cold 
sensation  in  place  of  the  shaking  chill,  and  the 
succeeding  fever  is  present,  or  of  chronic  ma- 
larial infection  in  which  there  is  no  regular  chilL 
fever,  and  sweat,  but  all  other  conditions  arc 
present.     See  Txtermtttext  Fever. 

DUMBARTON,  dinn-bar't'n  ( Gael.  Dumbrea- 
ton.  flirt  of  tlio  Britons;  called  by  the  Britons 
Alchutli,  height  on  the  Clyde).  A  royal.  Parlia- 
mentary, and  municipal  burgh,  seaport,  and  capi- 
tal of  Dumbartonshire.  Scotland,  on  the  Leven 
near  its  junction  with  the  Clyde.  13  miles  west- 
northwest  of  Glasgow  (ilap:  Scotland,  D  4^ 
It  consists  chiefly  of  a  long  semicircular  street 
parallel  to  the  river.  Its  principal  public  build- 
ings are  the  Dumbarton  Academy  and  county 
Iiuilding.  Ship-building,  marine-engine  and  ma- 
chine making,  iron-forging,  iron  and  brass  found- 
ing, and  rope-making  are  the  chief  industries. 
It  has  regular  steam  communication  with  Glas- 
gow, Greenock,  and  other  Clyde  ports.  Popula- 
tion (municipal  burgh),  in  1901.  19,864.  Dum- 
liarton  (Dun  Breton)  was  a  city  of  the  British 
Kingdom  of  Strathclyde.  Alexander  II..  in  1222, 
made  it  a  royal  burgh.  At  the  mouth  of  the 
Leven  stands  the  Castle  of  Dumbarton,  on  a 
steep,  rugged,  double-jieaked  basaltic  rock,  ris- 
ing to  the  height  of  560  feet.  It  is  one  of  the 
four  Scotch  castles  which,  by  the  terms  of  the 
treaty  of  imion  between  England  and  Scotland, 
must  be  maintained.  It  was  for  a  time  the 
prison  of  the  Scotch  hero  Sir  William  Wallace, 


and  served  as  a  residence  for  Mary,  Queen  of 
Scots,  prior  to  her  departure  for  France.  Con- 
sult Irving,  Dumbarton    (Dumbarton,  1865). 

DUMBARTONSHIRE.  A  county  in  the 
west  midland  division  of  Scotland,  bounded  on 
the  east  by  Loch  Lomond,  Stirling,  and  Lanark; 
on  the  south  by  Ilenfrew  and  the  Clyde  estuary; 
on  the  west  by  Lochs  Long  and  Argyll ;  and  on 
the  north  by  Perth  (:Map:  Scotland,  D  3).  Area, 
267  square  miles.  The  scenery  is  very  romantic. 
It  is  a  mining  and  industrial  county,  the  mineral 
products  being  coal,  freestone,  limestone,  iron- 
stone, and  slates.  The  north  of  the  county  is 
mountainous  and  improductive,  but  well-culti- 
vated lands  lie  south  of  Loch  Lomond  and  along 
the  Clyde  east  and  Avest  of  Dumbarton  Castle. 
Population,  in  1801.  20,700:  in  1851,  45,100; 
in  1891,  98,014:  in  1901,  113,870.  Capital,  Dum- 
barton. Consult  Irving,  Dumbartonshire  (Dum- 
barton,   1860). 

DUMB-BELL  ( so  called  from  a  fancied  re- 
semblance of  the  balls  to  bells).  A  weight  used 
in  calisthenic  and  other  physical  exercises.  It 
consists  of  two  balls  of  iron,  or,  for  light  exer- 
cise, of  wood,  connected  by  a  bar  for  a  handle. 
The  present  form  of  dumb-bell  was  in  use  in  Eng- 
land as  early  as  the  reign  of  Queen  Elizabeth ; 
and  weights,  called  halteres,  that  were  similar  to 
modern  dumb-bells,  were  used  by  the  quoit-play- 
ers in  the  early  Grecian  games.   See  Gymnastics. 

DUM'DUM.  A  towni  and  military  canton- 
ment of  Bengal,  British  India,  10  miles  south- 
east of  Barrackpur  and  five  miles  northeast  of 
Calcutta  (]\lap:  India,  E  4).  It  has  extensive 
accommodations  for  troops,  and  an  ammunition 
factory.  The  place  is  famous  in  connection  with 
the  Mutiny  of  1857.  It  was  the  scene  of  the  first 
open  manifestation  on  the  part  of  the  Sepoys 
against  the  areased  cartridge.  Population,  in 
1891,  21.433.  ' 

DUMDUM  BULLET.  A  bullet  sometimes 
used  in  the  British  Army,  where  it  is  styled 
"Mark  IV.'  It  resembles  the  ordinary  service 
bullet,  except  that  the  leaden  core  is  left  un- 
covered, and  by  further  making  the  casing  weak 
at  the  apex,  the  bullet  spreads  out  immediately 
on  striking  a  bone,  and  tears  or  splinters  the 
body,  usually  with  fatal  results.  It  was  first 
made  at  the  Dumdum  Arsenal  in  India,  whence 
its  name.  The  reports  of  the  commanding  offi- 
cers in  the  Chitral  campaign  of  1895  called  atten- 
tion to  the  fact  that  while  the  service  small-bore 
bullet  had  immense  penetrative  power,  it  did 
not  possess  sufficient  stopping  power;  and  a  man 
struck  by  it  did  not  at  once  suffer  shock  or  dis- 
ablement, but  continued  to  fight.  The  wound  of 
the  Lee-]\[etford  (the  British  service  rifle)  bullet, 
like  that  of  the  IMaviser,  is  a  perfectly  clean  per- 
foration, which  in  many  instau'-es  will  soon 
heal.  It  was  to  secure  greater  'stopping  power' 
that  the  Dumdum  was  employed ;  and  although  it 
is  under  the  ban  of  the  Peace  Conference.  Great 
Britain  still  employs  it,  but  only  against 
uncivilized  peoples.  Great  Britain  refused  to 
subscribe  to  the  clause  condemning  this  type  of 
liullet.  and  thus  left  herself  free  to  retain  it. 
It  was  used  in  Eavpt  in  1895,  but  not  in  the 
Boer-British  War  of  1899-02. 

DUMERIL,  dn'ma'reF,  Axdre  Marie  Con- 
STAXT  (1774-1860).  A  French  physician  and 
naturalist,   born    at   Amiens.      In    1801    he   was 
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appointed  jirofessor  of  anatomj-  and  physiology 
at  the  University  of  Paris,  where,  in  1819,  he 
also  obtained  the  chair  of  internal  pathology, 
which  he  occupied  for  more  than  forty  years.  He 
was  also  at  one  time  the  substitute  of  Cuvier 
in  the  department  of  natural  history  of  the  Ecole 
Centrale  du  Pantheon.  It  was,  however,  as  as- 
sistant of  Lac('pede,  in  the  coiirse  of  herpetology 
and  ichthyology,  at  the  Jardin  des  Plantes,  that 
lie  obtained  tliat  wide  experience  and  extensive 
information  which  enal)led  him  to  write  the  first 
comprehensive  work  on  reptiles,  entitled,  Erpe- 
tologie  generale,  ou  histoire  natnrelle  complete 
des  reptiles,  in  collaboration  with  Bibron  ( 1834- 
54).  His  other  publications  include:  Troitc  clc- 
)iicnfai)e  (Vliistoire  natnrelle  (2d  cd.  1807),  and 
Zoologie  aiiah/tique,  etc.    (1806). 

DUMERIL,  AuGUSTE  Hexrt  Andrk  (1812- 
70).  A  French  naturalist,  son  of  Andre  ^I.  C. 
Dumcril.  He  was  born  in  Paris,  and  studied 
medicine  at  the  university  in  that  city.  In  1847 
he  was  appointed  professor  of  geology  at  the 
Coll&ge  Chaptal,  and  ten  years  later  he  succeed- 
ed his  father  as  director  of  the  ^Nluseimi  of  Nat- 
iiral  History.  He  assisted  in  the  preparation  of 
his  father's  Erpetologie,  and  wrote  Des  odeurs 
1843)  ;  Hisloirr  nutnreJle  des  poissons  (lS6.')-70)  ; 
and  other  works. 

DU  ME'RIL,  Edklestand  Poxtas  (1801-71). 
A  French  philologist.  He  was  born  at  Yalognes, 
Normandy,  and  sulisecjuently  removed  to  Paris. 
After  publishing  La  mart  de  Garin  le  Loharain 
and  other  examples  of  mediawal  French  text,  he 
began  the  collection  of  mediaeval  Latin  poetry, 
published  under  the  respective  titles  Poesies 
latines  anterieures  an  Xlleme  siecle  (1843)  and 
Poesies  latines  du  moyen  age  (1847).  These 
works  won  for  him  a  wide  reputation  as  a  Latin- 
ist.  As  an  archieologist  and  historian  of  lit- 
erature he  published:  Essai  siir  I'origine  des 
riinrs  (1844)  ;  Dps  formes  dii  inariage  pendant  le 
hioyeu  Ci<ie  ( 1861 )  :  and  Histoire  de  la  eome- 
die    (1864-67). 

DUMERSAN,  dn'mar'sax'  Theophile  Mar- 
ion (1780-1849).  A  French  numismatist  and 
]ilaywright,  born  in  the  Castle  of  Castelnau,  near 
Issoudim,  Indre.  In  1842  he  was  appointed  di- 
rector of  the  royal  cabinet  of  coins,  after  an 
association  of  nearly  fifty  years  witli  that  estab- 
lishment. He  wrote  about  two  hundred  and 
thirty  vaudevilles,  among  which  the  L'ange  et 
le  diahlc,  a  drama  in  five  acts,  was  very  popu- 
lar. His  best  work,  however,  and  one  which  in 
its  way  is  still  referred  to  as  a  model  of  its 
kind,  is  the  play  entitled  Les  l^altimbauqties 
(1838).  His  principal  work  on  numismatics  is 
the  Notiee  des  monuments  exposes  dans  le  eahinet 
des  medailles  et  antiques  (1829;  frequent  subse- 
quent editions) . 

DUMESNIL,  dn'ma'nel'.  Marie  Francoise 
Mai;<I!axi)  (1713-1803).  A  celebrated  French 
tragic  actress.  According  to  the  usual  account, 
siie  was  born  in  Paris,  but  her  first  experience 
upon  the  stage  was  gained  in  the  provinces,  at 
Strassburg  and  elsewhere.  She  made  her  debut 
in  tlie  Tlieatre  Francais  in  1737  as  Clytemnestra 
in  Ipliigenie.  Her  imposing  appearance  and 
power  of  tragic  expression  gave  her  immense 
control  over  her  audiences.  Once,  it  i?  related, 
those  in  the  front  seats  were  so  overcome  Avith 
horror  lliat  they  fairly  retreated  before  her, 
leaving  their  places  vacant.     Her  superiority  to 


her  rival,  Alademoiselle  Clairon,  is  generally 
acknowledged,  though  there  were  critics  who  re- 
sented tlie  innovations  of  her  forceful  genius. 
Among  her  great  parts  were  Athalie,  Phedre, 
iledea,  Semiramis,  and  especially  Merope,  which 
won  for  her  both  the  admiration  and  the  grati- 
tude of  Voltaire,  its  author.  She  continued  upon 
the  stage  till  1770,  when  she  retired  upon  a  pen- 
sion largely  supplemented  by  the  favor  of  the 
Court.  She  died  at  Boulogne-sur-Mer.  Consult 
Coste  d'Arnobat,  Memoire  de  Marie  Franeoise 
Dumesnil  (Paris,  1800),  written  in  reply  to  an 
attack  upon  her  by  Mademoiselle  Clairon. 

DUMFRIES,  dum-fres^  A  royal  Parliamen- 
tary and  numicipal  burgh,  river  port,  and  the 
capital  of  Dumfriesshire,  Scotland,  on  the  Nith, 
9  miles  from  its  mouth  in  the  Sohvay  Firth,  73 
miles  south-southwest  of  Edinburgh,  and  33 
miles  west-northwest  of  Carlisle  (Map:  Scot- 
land, E  4).  It  stands  on  rising  ground,  sur- 
rounded, except  toward  the  sea,  by  fine,  undu- 
lating hills,  and  is  irregularly  built  of  red  free- 
stone. One  of  the  bridges  across  the  Nith  is  be- 
lieved to  have  been  built  about  1280  by  Devor- 
gilla,  the  mother  of  John  Baliol,  who  also  erected 
the  Greyfriar's  Monastery  in  the  chapel  of  which, 
in  1306,  Robert  the  Bruce  slew  the  Red  Comyn. 
Saint  Michael's  churchyard  contains  the  grave 
of  Robert  Burns,  the  poet.  The  houses  in  which 
he  lived  and  the  one  in  which  he  died  are  nuvrked 
with  tablets.  Among  the  modern  buildings  may 
be  mentioned  the  county  building,  a  Scotch 
baronial  strvicture,  the  post-office,  Crichton  In- 
stitution, and  the  general  infirmary.  The  chief 
industry  is  the  manufacture  of  tweeds,  hosiery, 
leather,  baskets,  and  wooden  shoes.  Its  cattle 
fairs  are  also  of  importance,  and  an  import 
trade  is  carried  on  in  oilseed  cake,  beans,  and 
manures.  Two  objects  of  intei'est  in  the  neigh- 
Ijorhood  are  the  ruins  of  Lincluden  Abbey  and 
Caerlaverock  Castle,  an  ancient  stronghold  of  the 
Maxwells.  Dumfries  is  believed  to  have  grown 
up  about  an  ancient  British  fortress.  It  was 
made  a  royal  burgh  by  William  the  Lion.  It 
suffered  severely  during  the  Border  wars.  In  1745 
it  was  the  headquarters  of  the  Young  Pretender, 
who  appropriated  tlie  town's  funds.  Consult 
Maxwell,  History  of  Dumfries  (Edinburgh, 
1896). 

DUMFRIESSHIRE.  A  border  county  in  the 
southern  division  of  Scotland,  on  the  Solway 
Firtli,  having  Kirkcudbright  on  the  west  (^lap: 
Scotland.  E  4).  It  has  22  miles  of  coast-line  on 
the  Solway  Firth,  toward  A\hich  its  surface 
slopes;  area,  1063  square  miles.  The  mineral 
products  are  coal,  limestone,  ironstone,  lead,  and 
silver.  There  are  extensive  lead-mines  at  Wan- 
lockhead ;  limestone  is  quarried  in  the  parishes 
of  Keir  and  Carmertrees ;  zinc  ore  is  mined  at 
Abington,  and  coal  at  Sanquhar  and  Canonbie. 
The  chief  occupations  are  agriculture  and  the 
raising  of  cattle,  sheep,  and  swine.  Sheep-farms 
occupy  the  hills.  There  are  salmon  fisheries  in 
the  rivers.  Population,  in  1801,  54.600;  in  1851. 
78.100;  in  1891,  74,245:  in  1901,  72,570.  Capi- 
tal, Dumfries. 

DUMICHEN,  di/miK-cn.  Johannes  (1833- 
94).  A  German  Egyptologist,  a  pupil  of  Lep- 
sius.  His  numerous  works  consist  almost  en- 
tirely of  edilions  of  Egyptian  inscriptions,  de- 
rived from  temples  of  the  Greek  and  Roman 
l)eriod.     He  devoted  special  attention  to  tlie  very 
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complicated  and  diificult  hieroglyphic  ^\■riting 
which  prevailed  during  this  period.  In  1872  he 
'.vas  appointed  professor  of  Egyptology  at  Strass- 
burg.  Among  his  works  may  be  mentioned: 
Geographische  hischriften  altiigt/ptischer  Denk- 
mdler  (1860);  Altagt/jitische  Kalendarinschrif- 
ien  (1866);  Historischc  Inschriften  altiigyp- 
tischer  DenlnniiJcr  (1867-68)  :  Der  Felsentempel 
von  Abu  ^imhel  (186fl):  Ihr  Grabpalnst  des 
Patuamenap  in  der  fhcbaiiischen  Nekropolis 
(  1 884-04). 

DUM'MER,  Jeremiah  (1680-1739).  An 
American  clergyman,  who  spent  the  latter  part 
of  his  life  as  a  politician  and  lawyer  in  England. 
He  was  born  in  Boston,  the  brother  of  ^Yillianl 
Dummer.  Actinsj  Governor  of  ^Massachusetts  from 
1723  to  1728.  graduated  at  Harvard  in  1699,  and 
took  his  doctor's  degree  at  Utrecht  in  1703.  After 
preaching  for  a  time  in  Boston  he  moved  to  Eng- 
land. ^\herc  he  left  the  ministry,  practiced  law. 
and  became  a  political  lieutenant  of  Bolingbroke. 
He  rendered  valuable  services  to  the  Colony  of 
Massachusetts,  for  Avhich  he  was  the  London 
agent  from  1709  to  1721.  He  is  best  known  as 
the  author  of  an  able  Defease  of  the  Xeii:  Eng- 
land Chorters  (1721).  Avritten  at  a  time  when 
Parliament  seemed  about  to  aimul  several  of  the 
colonial  charters.  He  also  published  A  Discourse 
on  the  Holiness  of  the  Sabbath  Day  (1704)  and 
.1  Letter  to  a  Xoble  Lord  concerning  the  Late 
Expeditions  to  Canada  (1709).  Consult  a  brief 
sketch  in  Tyler,  A  History  of  American  Literature 
to  1765   (Xew  York.  1876). 

DUMMER'S  WAR  (so  called  from  William 
Dunnuor,  Acting  Governor  of  ^Massachusetts  from 
1723  to  1728).  A  war  (1723-25)  between  the 
Abnaki  Indians,  instigated  by  the  French  Jesuit 
Sebastien  Rale,  and  the  border  settlers  of  Ver- 
mont and  IMaine,  then  under  the  jurisdiction 
of  Massachusetts.  It  was  marked  by  numerous 
petty  skirmishes,  and  by  two  considerable  en- 
gagements: one  on  August  12,  1724,  when  a 
company  of  208  whites  killed  Rale  and  some 
26  Indians  at  Xorridgewock.  ^Maine.  and  an- 
other on  May  9,  1725,  when  34  whites  under 
Capt.  John  Lovewell  defeated  a  nuicli  larger 
body  of  Indians,  after  a  bloody  contest  on  the 
site  of  the  present  Fryeburg,  Maine.  Peace  was 
concluded  in  Xovember,  1725.  For  a  brief  ac- 
count of  the  war,  consult  Parkman.  .1  Centurif 
of  Coo^fcM  Boston.  1892). 

DUMMLER,  dnm'ler.  Erxst  (1830—).  A 
German  historian.  He  was  born  in  Berlin,  and 
was  educated  at  the  tmiversities  of  Bonn  and 
Berlin.  In  1858  he  became  professor  of  history 
at  Halle.  In  1876  he  became  president  of  the 
Historical  Commission  for  the  Province  of  Sax*- 
ony,  and  in  1888  he  was  called  in  the  same 
capacity  to  the  Central  Directorate  of  the  Monu- 
nienta  Gei'manifp  in  Berlin.  His  pviblications 
include:  Geschichte  des  ostfriinkischen  Reiches 
(2d  ed.  1887).  for  A\liich  two  prizes  were  award- 
ed him  by  German  academies;  Kaiser  Otto  der 
Grosse  (1876)  :  Auj-ilius  and  Vulgnrius.  Quellen 
vnd  Forschitngen  des  Pnpsttums  ini  Anfang  des 
zehnten  Jahrhutidcrfs  (1866);  and  numerous 
important  contributions  to  the  Monumenta  Ger- 
manice  and  similar  publications. 

DUMONCEAU,  dn'moN'so'.  Jeax  Baptiste. 
Count  Bergendahi.  (1760-1821).  A  French  sol- 
dier,  born   in   Brussels.      He   was   colonel    of   a 


regiment  during  the  revolt  of  Brabant  against 
Austria.  Upon  the  suppression  of  the  rebel- 
lion he  lied  to  France,  and  afterwards  fought 
at  Jemmapes  and  Neerwinden.  In  consequence 
of  the  bravery  and  skill  displayed  by  him 
in  these  important  battles,  he  was  successively 
promoted  to  the  rank  of  brigadier-general  (1793), 
commandant  of  Amsterdam  (1794),  and  lieuten- 
ant-general of  the  Batavian  Republic  (1795).  In 
1807  he  became  ^larshal  of  Holland,  in  which 
capacity  he  .successfully  conducted  the  operations 
against  the  English'  in  Walcheren  (1809). 
After  the  union  of  Holland  with  France  he 
again  distinguished  himself  in  the  campaigns 
of  1813-15.  The  title  of  'the  Stainless  General' 
Avas  bestowed  upon  him  by  reason  of  his  unsul- 
lied record  as  a  soldier. 

DU  MOND',  Frank  Vixcext  (1865—).  An 
American  painter,  born  in  Rochester.  N.  Y. 
He  studied  in  Paris  under  Boulanger,  Lefebvre. 
and  Benjamin  Constant.  He  received  a  third 
class  medal  at  the  Salon  of  1890.  and  a  gold 
medal  at  the  Atlanta  Exposition  (1895).  Many 
of  his  subjects  are  religious,  and  in  this  class 
is  "The  Baptism:"  but  "Portia"  is  a  more  suc- 
cessful work.  His  style  is  rather  decorative,  and 
he  is  noted  as  a  colorist. 

DUMONT,  dn'mox'.  Albert  (1842-84).  A 
Frencli  arcluneologist.  He  was  born  at  Scey-sur- 
Saone  ( Haute-Saone) ,  and  was  educated  in  Paris. 
After  lecturing  on  archa>ologA-  and  the  historj'  of 
art  in  Rome  (1874)  and  Athens  (1875),  he  be- 
came rector  of  the  academies  at  (Grenoble  ( 1878J 
and  Montpellier  (1879),  and  occupied  the  posi- 
tion of  superintendent  of  higher  education  until 
his  death.  His  researches  covered  a  wide  field, 
embracing  prehistoric  as  well  as  Christian  and 
Byzantine  archaeology,  while  his  treatment  of  the 
ceramic  art  of  Greece  reveals  the  profound 
scholar  and  keen,  critical  artist.  Among  his 
riumerous  important  works  are  the  following: 
De  Phtmbeis  apud  Grcecos  Tesseris  (1870);  In- 
scriptions ccramifjues  de  Grece  (1871);  Vases 
peints  de  la  Grece  proprc  (1873)  ;  Les  ceramiques 
de  la  Gr<v(  propre,  rases  pcinis  et  terres  cuites 
(in  collaboration  with  Chaplain.  1882-90). 

DUMONT,  AuGiSTix  Alexaxdre  (1801-84). 
A  French  sculptor,  born  in  Paris.  He  studied 
with  his  father,  Jacques  Edme  Dumont  (1761- 
1884).  and  with  Cartellier.  In  1821  he  won 
the  Prix  de  Rome,  and  afterwards  spent  some 
years  in  Italy.  The  works  of  Dumont  are 
very  mnnerous :  they  were  mostly  executed  for 
the  public  buildings  and  churches  of  Paris,  and 
are  to  be  found  in  the  Senate,  the  Hotel  de  Ville, 
at  Versailles,  and  in  the  churches  of  the  Made- 
leine and  Xotre  Dame  de  Loretto.  His  two  best- 
known  works  are  "Le  genie  de  la  liberte"  (The 
Genius  of  Liberty),  a  colossal  statue  in  gilded 
bronze  on  the  July  Colunm  -( 1840) ,  and  the  colos- 
sal bronze  statue  of  Xapoleon  I.  on  the  Vendome 
Column  seriously  damaged  during  the  Commune, 
but  since  restored.  His  "Study  of  a  Young 
Woman."  "Leucothea  and  the  Child  Bacchus," 
and  "Girl  Crowned  with  Flowers."  are  in  the 
Luxemboiirg.  The  boldness  and  finish,  combined 
with  grace,  that  distinguish  the  works  of  this 
sculptor  show  the  influence  of  Canova. 

DTJMONT,  Pierre  Etiexxe  Louis  (1759- 
1829).  A  Swiss  philosopher,  the  leading  dis- 
ciple  of   Bentham.   and    the   Great   expositor   of 
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the  Benthamite  philosuph\ .  He  was  boru  in  Ge- 
neva, July  18,  1759,  studied  theology,  and  after 
officiating  as  a  minister  fur  a  short  time  in  his 
native  town,  proceeded  to  Saint  Petersburg  in 
1783,  where  he  accepted  tiie  charge  of  the  French 
Protestant  Church.  In  17S.5  he  left  Russia,  went 
to  England,  and  became  tutor  to  the  sons  of 
Lord  Shelburne,  afterwards  INIarquis  of  Lans- 
downe.  His  superior  talents,  liberal  sentiments, 
and  tine  character  soon  recommended  him  to  the 
distinguished  Whigs  of  that  period;  with  Sir 
Samuel  Romilly.  in  jiarticular,  he  formed  a  close 
friendship.  During  the  early  years  of  the  French 
Revolution  Dumont  was  in  Paris,  where  he  be- 
came greatly  attached  to  ilirabeau,  regarding 
whom  he  has  given  the  world  much  important 
information  in  his  Houvcnirs  sur  Miraheau  et 
sur  Ics  deux  prcmurcs  ussemhlces  legislatives 
(which  were  not  published  till  1832,  three  years 
after  the  author's  death).  In  1791  Dumont  re- 
turned to  England,  and  formed  an  intimacy  with 
Bentham.  This  led  to  the  most  important  event  in 
his  life.  Deeply  convinced  of  the  value  of  that 
philosopher's  views  on  legislation,  he  requested 
his  friend  to  allow  him  to  arrange  and  edit  his 
unpublished  writings  on  this  subject.  Bentliam 
gave  him  his  manuscripts.  Dvunont  labored 
earnestly  and  successfully  to  bring  order  out  of 
the  chaos  of  Bentham's  writings,  and  gave  them 
a  literary  form  and  a  currency  which  contributed 
powerfully  to  their  inlluence.  In  the  following 
works  he  appears  as  the  interpreter  as  well  as 
the  editor  of  the  philosopher:  Traite  cle  legisla- 
tion civile  et  pcnale  (Geneva,  1892)  ;  Theorie 
des  Peines  et  des  rc'compen-'^rs  (Geneva,  1810)  ; 
Tactiqiic  drs  assemhlee.s  legislatives  (Geneva, 
1815)  ;  Preuves  judieiaires  (Geneva,  1823)  ;  and 
the  Organisation  judiciaireet  codification  (1828), 
a  posthumous  work.  Dumont  returned  to  Ge- 
neva in  1814,  and  became  a  member  of  the 
representative  council.  He  died  in  1829  in 
Milan.  Consult:  IMacaulay,  Review  of  Dumont's 
"Recollect ions  of  Miraheau"  (London,  1832)  ; 
Candolle,  Notice  sur  la  vie  et  les  ecrits  de  M. 
Duviont    (Paris.  1829). 

DUMONT  D'URVILLE,  dur'vel'.  Jules 
Sebastien  Cesar  (1790-1842).  A  French  navi- 
gator, the  discoverer  of  a  portion  of  the  so- 
called  Antarctic  Continent.  In  1820,  while  on  a 
surveying  trip  in  tlie  Mediterranean,  he  recog- 
nized the  artistic  value  of  a  Grecian  statue,  which 
had  just  been  unearthed,  and  which  is  now  known 
as  the  "Venus  of  ^lilo."  and  announced  the  dis- 
covery to  the  French  Government.  In  later  years 
he  was  concerned  in  explorations  around  the  Aus- 
tralian continent.  New  Zealand.  Van  Diemen's 
Land,  and  other  Pacific  and  Indian  islands  for 
the  purpose  of  finding  traces  of  Laperouse.  In 
1836  he  submitted  to  Louis  Philippe  the  plan  of 
a  new  expedition  which  was  to  explore  the  Ant- 
arctic regions.  Joinville  Island  and  Louis  Phi- 
lijipe  Land  \\ere  both  discovered  by  him  in  1838. 
After  an  extended  cruise  in  the  Pacific  Ocean  Du- 
mont D'l'rville  returned  to  the  far  south,  and  on 
the  afternoon  of  January  19.  1840,  discovered  a 
coast-line  in  abotit  latitude  65°  S.,  longitude  14° 
E.  This  was  called  by  the  explorer  Adelie  Land. 
Clarie  Land,  a  wall  of  ice,  supposed  by  the 
Frenchmen  to  be  attached  to  a  land-mass,  was 
discovered  on  Jantiary  30th.  These  two  coasts  are 
supposed  by  geographers  to  form  part  of  the 
botmdarv  of  a  ijicat  land,  called  for  convenience 


Antarctica,  or  the  Antarctic  Continent.  Lieuten- 
ant Wilkes,  of  the  United  States  exploring  expedi- 
tion, had  sighted  another  portion  of  the  same  coast 
farther  to  the  eastward  early  in  the  morning  of 
January  19.  D'L'rville  was  appointed  rear-admi- 
ral on  his  rettirn.  Eighteen  months  afterwards 
he  was  killed  in  a  railroad  accident.  Among  his 
publication,-,  are:  Voyage  pittures(jue  autour  du 
Dioiidc  {  1834)  ;  and  Voyages  au  pole  sud  et  dans 
rOeeuuie    (1841-54). 

DUMORTIERITE,  dQ-mOr'ti-er-it.  A  basic 
aluminium  silicate  that  crystallizes  in  the  ortho- 
rhombic  system,  has  a  vitreous  lustre,  and  is  of  a 
bright  blue  to  greenish-blue  color.  It  occurs  in 
fibrous  forms  in  feldspar  near  Lyons,  France,  and 
also  in  Silesia  and  in  Norway,  while  in  the  Cnited 
States  it  is  reported  from  New  York  Island  and 
Yuma  County,  Ariz.  It  is  named  after  Etigene 
Dumortier.  the  French  paleontologist. 

DUMOTJLIN,  dii'moo'lax".  Charles  (1500- 
C)(U  .  A  French  jurist,  born  in  Paris.  He  was  a 
member  of  the  Reformed  congregation,  and  be- 
came celebrated  as  a  consulting  lawyer.  He 
published  in  1551  his  Vonuneiifaire  sur  Vedit 
lies  petites  dates,  a  famous  argument  to  show 
the  justice  of  the  action  of  Henry  II.  of  France 
in  forbidding  the  exportation  of  gold  and  silver 
from  tlie  Kingdom  to  Rome.  This  work  was 
jiromptly  condemned  by  the  Sorbonne,  and  won 
liim  the  honor  of  a  heresy  trial.  In  1564  he 
published  the  Consultation  sur  le  fait  du  concilo 
de  Trent,  for  which  he  was  imprisoned.  His 
writings,  comprising  fifty  other  titles,  were  pub- 
lished in  Paris  in  1581  in  five  folio  volumes. 

DU  MOULIN,  John  Philip  (1834—).  A 
Canadian  bishop,  born  in  Dublin,  Ireland,  and 
educated  at  Bishop's  College.  He  was  ordained 
priest  of  the  Protestant  Episcopal  Church  in 
1863,  became  curate  of  Trinity  Church  in  1866, 
and  in  1870  was  made  curate  of  Saint  James's 
Church,  ilontreal.  In  1875  he  was  appointed 
first  rector  of  Saint  Martin's,  ^Montreal,  and  in 
1896  was  elected  and  consecrated  third  bishop 
of  Niagara.  He  was  present  at  the  Lambeth 
Conference  of  1897. 

DUMOURIEZ,  du'moo're'a'.  Charles  Fran- 
cois (1739-1823).  A  French  general  and  poli- 
tician, born  at  Cambrai.  January  25,  1739.  His 
father  was  a  commissary  officer  in  the  French 
Army,  and  yoiuig  Diunouriez  obtained  a  com- 
mission and  fought  in  the  Seven  Years'  War,  re- 
tiring in  1763  with  the  rank  of  captain,  a  small 
pension,  and  the  Cross  of  Saint  Louis.  After  some 
years  spent  in  travel  Dumouriez  was  appointed 
quartermaster-general  to  the  Corsican  expedition 
by  the  Did-ce  de  Choiseul,  and  was  later  sent  on 
a  secret  mission  to  Poland.  Though  employed 
by  D'Aiguillon,  the  sticcessor  of  Choiseul,  Du- 
mouriez fell  into  disgrace  while  on  a  mission 
in  Sweden,  and  spent  the  last  months  of  Louis 
XV.'s  reign  in  the  Bastille.  I'^nder  Louis  XVI., 
however,  he  was  made  connnandant  at  Cherbotirg, 
where  he  commenced  the  creation  of  a  great 
naval  establishment.  In  1788  he  was  made  a 
major-general,  and  on  the  outbreak  of  the  Revo- 
lution attached  himself  at  first  to  Lafayette  and 
Mirabeau.  but  in  1790  became  connected  Mith  the 
Jacobin  Chili  and  managed  to  secure  a  command 
in  Normandy.  In  1792  he  became  Minister  of 
I'oreign  Affairs,  but  resigned  to  become  Lieuten- 
ant-General  of  the  Army  of  the  North.  He  oper- 
ated successfully  against  the  Duke  of  Brunswick, 
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M  ho  received  a  severe  cheek  at  Vahiiy  ( Septein- 
her  20),  and  was  forced  to  abandon  the  invasion 
of  Frencli  territory.  He  then  pressed  into  the 
Austrian  Netherlands  and  defeated  the  enemy  at 
Jemmapes,  on  November  G,  1792.  This  Avas  the 
period  of  his  highest  power,  and  for  the  moment 
he  was  the  greatest  man  in  France.  In  1793, 
after  several  small  successes,  Dumouriez  was 
checked  in  his  career  of  conquest  by  the  Aus- 
trians  under  Prince  Coburg,  in  the  battle  of 
Neerwinden.  Denounced  at  Paris  as  a  traitor, 
he  refused  to  appear  before  the  bar  of  the 
Assembly  to  answer  to  the  charges.  After  vain- 
ly trying  to  induce  his  army  to  embrace  the 
cause  of  royalty,  Dvuiiouricz  in  despair  de- 
serted to  the  Austrians,  with  a  few  of  his  offi- 
cers. The  Convention  set  a  price  of  300,000 
francs  upon  his  head.  After  wandering  through 
many  countries  of  Europe,  he  finally  settled  in 
England,  where  he  died  in  e.xile  at  Turville 
Park,  near  Henley-upon-Thames,  March  14,  1823. 
Besides  a  multitude  of  pamphlets,  Dumouriez 
wrote  Memoires  du  general  Dumouriez  (Ham- 
burg, 1796)  ;  and  La  vie  et  les  memoires  du 
general  Dumouriez  (3d  ed..  Paris,  1822-24). 
Consult:  Welschinger,  Le  roxiaii  de  Dumouriez 
(Paris,  1890);  Griffiths,  Freneh  Revolutionary 
(ienerals   (London,  1891). 

DUM-PALM.     See  Doom. 

DUMPY  LEVEL.     See  Exgineering  Ixstri- 

MENTS. 

DUNA,  dnna,  or  Southerx  Dvina  (in  con- 
tradiction to  the  Dvina  of  northern  Eussia).  A 
river  of  West  Russia,  rising  in  a  small  lake  in 
the  southwestern  part  of  the  Government  of 
Tver,  nine  miles  from  the  source  of  the  Volga. 
It  flows  in  a  semicircle  at  first  southwest,  and 
then  northwest,  finally  forming  the  boundary 
between  Courland  and  Livonia,  and  empties  into 
tlie  Gulf  of  Riga  10  miles  below  Riga  (^Nlaj):  Rus- 
sia, D  3).  Its  length  is  about  (i.'^O  miles.  The  u|i- 
per  course  of  the  river  lies  in  a  l)roken  country, 
giving  rise  to  numerous  rapids.  It  is  navigable 
tlirough  almost  it«  entire  length.  Ocean  steam- 
ers can  ascend  only  to  Riga,  but  smaller  vessels 
reach  Diinaburg.  The  traffic  on  the  Diina  is 
very  considerable  at  high  water,  2.000.000  tons 
being  annually  transported.  Some  of  the  tribu- 
taries are  navigable.  The  Diina  is  connected  by 
the  Beresina  Canal  with  the  Dnieper,  and  is  free 
of  ice  in  its  lower  course  for  over  240  days  in  the 
year. 

DiJNABURG'  di/na-bouriv  (Russian  official 
name  Dvinsk).  A  district  town  and  fortress  in 
the  Russian  Government  of  Vitebsk,  situated  on 
the  Diina,  110  miles  southeast  of  Riga,  and  3?2 
miles  southwest  of  Saint  Petersburg  (Maj):  Rus- 
sia, C  3) .  It  is  a  fortress  of  the  first  class  and  is 
situated  at  the  junction  of  three  important  rail- 
Avay  lines,  connecting  Saipt  Peterburg,  Warsaw, 
Libau,  Riga,  and  Vitebsk.  The  chief  manufactur- 
ing establishments  are  distilleries,  tobacco  and 
match  factories,  and  flour-mills.  The  commerce 
is  considerable.  Diinaburg  Avas  foiuided  by  the 
Livonian  Knights  in  1278.  in  15(11  became  a  part 
of  Poland,  and  in  1772  was  incorporated  Avith 
Russia.  Diinaburg  Avas  bombarded  by  the  French 
in  1812.  and  Avas  occupied  by  the  allied  Prussian 
and  French  forces  under  INTacdonald  in  the  same 
year.     Population,  in  1897.  72.000. 


DUNA-FOLDVAR,  dn'no-feld'var  (Hung., 
earth-walled  fortre^^s  on  the  Danube,  so  called 
from  its  situation).  A  town  of  Hungary  in  the 
county  of  Tolna,  on  tlie  right  bank  of  the  Dan- 
ube, about  50  miles  south  of  Budapest  (Map: 
Hungary,  F  3).  It  is  a  railway  and  steamship 
station,  with  a  trade  in  Ivnnber.  Pottery  is  made 
here,  and  there  are  sturgeon  lislieries.  Popula- 
tion, in  1890,  12,3(54;  in  1900,  12,117. 

DUN  ANT,  du'niiN',  Jean  Henri  (1828—). 
A  Swiss  author  and  philanthropist,  founder  of 
the  Red  Cross  Society  (q.v. ).  He  Avas  born  in 
Geneva  and  conceived  the  idea  of  founding  a 
society  for  aiding  wounded  soldiers  Avhile  A'isit- 
ing  the  scene  of  tiie  liattle  of  Solferino.  He 
Avrote  a  book  entitled  Un  soucenir  de  Solferino 
(5th  ed.  1871),  and  deliA'ered  lectures  adx'ocat- 
ing  relief  in  Avar  before  the  Society  of  Public 
Utility  in  Geneva.  Soon  afterAvards  a  meeting 
Avas  held  in  that  city  Avhich  resulted  in  the 
GencA'a  Convention  (1864),  and  the  establish- 
ment of  a  permanent  international  committee. 
In  1864  the  cooperation  of  ten  governments  had 
been  obtained  and  the  Red  Cross  Society  Avas 
officially  established  (August  22,  1864).  M. 
Dunant  bestowed  his  entire  fortune  on  A'arious 
charities,  and  subsequently  received  a  pension 
from  the  Em])ress  of  Russia.  Besides  the  AA'ork 
already  mentioned,  he  Avrote  the  folloAving: 
Fraternite  et  cJiarite  inter  nut  ionales  en  temps  de 
guerre  (1st  to  7th  ed.,  1864)  ;  L'esclarage  chez 
les  niusulmans  et  aux  Etats-Unis  de  I'Amerique 
(1863)  ;  La  renovation  de  r07-ie)it   (1865)'. 

DUNBAR'  (Gael.,  Castle  Point).  A  royal, 
Parliamentary  and  numicipal  burgh,  and  ancient 
seaport  of  Haddingtonshire,  Scotland,  on  an  emi- 
nence of  the  rocky  coast  near  the  mouth  of  the 
Firth  of  Forth,  29  miles  east-northeast  of  Edin- 
burgh (Map:  Scotland,  F  4).  The  harbor,  opened 
about  1844,  is  admiral)ly  suited  for  fisheries,  and 
large  quantities  of  herring  are  annually  exported. 
Population  (numicipal  l)urgh),  in  1901,  3581. 
On  the  high  rocks  at  the  entrance  to  the  neAV 
liarbor  are  the  ruins  of  a  castle  Avhich  from  the 
end  of  the  elcA'cnth  century  Avas  the  chief  seat 
of  the  earls  of  starch.  It  Avas  once  an  important 
stronghold  in  resisting  English  iuA'asion.  Ed- 
Avard  I.  took  it  in  1296.  after  defeating  the 
forces  under  Baliol,  and  Edward  II.  fled  thither 
after  the  battle  of  Bannockburn.  It  Avas  suc- 
cessfully defended  in  a  siege  of  six  Aveeks  against 
Die  Earl  of  Salisbury  by  Black  Agnes,  Countess 
of  Dunbar,  in  1339;  it  sheltered  Queen  Mary 
and  BothAAcll  in  1567,  and  in  the  same  year  it 
Avas  destroyed  liy  the  Regent  !Murray.  In  Sep- 
tember, 1(550.  CroniAvell,  at  the  'Race  of  Dunbar.' 
defeated  the  Scottish  army  under  Leslie. 

DUN'BAR,  Paul  LAtRENCE  (1872—).  An 
American  poet  of  African  race,  born  at  Day- 
ton, Ohio,  and  educated  in  the  public  schools  of 
Dayton.  He  AAorked  as  a  journalist  in  Ncav  York, 
and  on  the  staff  of  tlie  Congressional  Library. 
He  has  appeared  in  public  as  a  reader  of  his 
poems,  AA'hich  liaA'e  been  collected  under  the  titles 
of  Oak  and  Ivy  (1893);  Majors  and  Minors 
(1895)  :  Lyrics  of  Lowly  Life  (1896)  ;  Poems  of 
Cahin  and  Field  (1899);  and  Lyrics  of  the 
L earth  Side  (1899).  His  more  mature  Avork, 
Avhen  in  dialect,  deserves  the  commendation  given 
it  by  W.  D.  HoAA'ells  and  others.  He  also  Avrote 
a  A'olume  of  short  stories.  Folks  from  Dixie 
(1897)  :  a  novel.  The  Uncalled   (1898)  :  another, 
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The  Sport  of  the  (iods    (l'J02)  ;   and  one  or  two 
otiier  productious  in  prose. 

DUNBAR',  William  (  c.UGo- 1.52.5  ?) .  The 
greatest  of  the  old  Scottish  poets.  Of  his  life 
very  little  is  known,  but  he  was  born  between 
1400  and  140.5,  probably  in  East  Lothian,  and 
is  sujiposed  to  l)e  the  ^Villiam  Dunbar  who  en- 
tered Saint  Andrews  University  in  1475  and 
graduated  as  M.A.  in  1479.  He  cannot  be  traced 
at  all  during  the  next  twenty-one  years.  From 
his  poem,  "'Visitation  of  Saint  Francis,"  we  learn, 
however,  that  lie  joined  the  Order  of  Franciscans 
and  afterwards  left  it.  He  says  that  as  a  begging 
friar  he  traveled  from  Berwick  to  Canterbviry, 
and  crossed  over  to  Picardy.  By  1500  he  was 
in  the  service  of  James  IV.  of  Scotland.  In  that 
year  he  was  granted  an  annual  jiension  of  £10, 
afterwards  increased  to  £20,  and  then  to  £80. 
In  1501  he  seems  to  have  visited  England  in  the 
train  of  the  ambassadors  sent  thither  to  con- 
clude the  negotiations  for  the  King's  marriage 
to  Margaret  Tudor.  Early  in  1503,  before  the 
Queen's  arrival,  he  composed,  in  honor  of  the 
event,  an  allegorical  poem  entitled  "The  Thistle 
and  the  Rose."  He  seems  now  to  have  lived  chief- 
ly about  court,  writing  poems,  and  sustaining 
himself  with  hope  of  ])referment  in  the  Church. 
After  the  ruinous  defeat  at  Flodden,  and  the 
confusion  consequent  on  the  King's  death  and  a 
prolonged  regency,  Dunbar's  name  disappears 
altogether.  He  probably  died  between  1520  and 
1530.  As  a  poet  he  possessed  a  variety  of  gifts. 
He  is  at  times  as  rich  in  fancy  and  color  as 
Spenser  in  the  Faerie  Queeu ;  as  homely,  and 
shrewd,  and  coarse  as  Chaucer  in  the  Miller's 
Tale;  as  pious  and  devotional  as  Co\\per  in  his 
Hymns;  and  as  wildly  grotesque  in  satire  as 
Burns  in  his  Death  and  Doetor  Hornhook.  Be- 
sides the  beautiful  allegory  cited  above,  Dunbar 
wrote  another  called  "The  Golden  Targe."  He 
is  at  his  very  best  in  the  satires  "The  Two  ]\Iar- 
ried  Women  and  the  Widow"  and  "The  Dance  of 
the  Deadly  Sins."  His  ^V^>rks  were  edited  by 
Laing  (2  vols.,  Edinburgh.  1834)  ;  also  by  Small 
and  Mackav,  for  the  Scottish  Text  Society  (Edin- 
burgh, 1884-93).  Consult  Schipper,  '^V^Uiam 
Dunbar,  sein  Lehen  und  seine  Gedichte  (Berlin, 
1884). 

DUNBAR'TON   (Scotland).    See  DrMB.\RTON. 
DUNBIRD,  or  Di ■^-KER.     See  Pochard. 

DUN'CAN,  Adam,  first  Viscount  Duncan  of 
Camperdown  (1731-1804).  A  British  admiral, 
born  at  Lundie,  Forfar,  Scotland.  He  was  edu- 
cated at  Dundee,  and  entered  the  nav\'  in  1746, 
became  lieutenant  in  1755,  and  fought  against 
the  French  at  Goree,  Africa.  In  1761  he  was 
promoted  to  be  conmiander,  served  in  the  expedi- 
tion against  Belle  Isle,  and  in  the  capture  of 
Havana  in  the  following  j'ear.  He  was  engaged 
at  the  battle  of  Cape  Saint  Vincent,  in  1780,  and 
at  the  relief  of  Gil)raltar  two  years  later.  He 
was  promoted  to  be  rear-admiral  of  the  blue  in 
1789,  and  became  vice-admiral  in  1793.  In  1795 
Duncan  was  made  commander-in-chief  of  the 
United  English  and  Russian  squadron  in  the 
North  Sea,  and  shortly  afterwards  was  appointed 
admiral.  In  the  Nore  INIutiny  (1797),  Duncan, 
who  was  a  man  of  herculean  projiortions,  six  feet 
four  inches  in  h'eiglit.  and  strikingly  handsome, 
quelled  llic  disaH'ccl  inn  on  his  vessel  by  displays 
of  ])ersonal  strength  and  the  force  of  his  personal- 
ity.    His  strategical  blockade  of  Texel  with  two 


.■5hips  was  one  of  the  most  effective  ever  made, 
and  on  October  11,  1797,  near  Camperdown,  he 
destroyed  the  Dutch  fleet  on  its  way  to  invade 
Ireland,  and  took  Admiral  De  Winter  prisoner. 
Ten  days  later  he  was  created  Baron  of  Lundie 
and  Lord  Viscount  Duncan  of  Camperdown. 
^Vhile  traveling  to  Edinburgh  he  died  suddenly 
at  Cornhill  Inn,  near  Coldstream.  Consult: 
James,  Naval  History  of  Great  Britain  (London, 
1822)  ;  Yonge,  History  of  the  British  Navy,  vol.  i. 
(London,    1803). 

DUNCAN,  John  (1790-1870).  A  Scottish 
theologian  and  Hebraist,  born  at  Aberdeen  and 
educated  at  ^iarischal  College.  He  was  sent  to 
Pest,  in  1840,  as  a  missionary  for  the  conver- 
sion of  the  Jews,  and  counted  among  his  con- 
verts the  celebrated  Dr.  Edersheim  and  the  Rev. 
Dr.  Adolph  Saphir,  afterwards  a  minister  of  the 
English  Presbyterian  Church,  London.  After  his 
return  from  Pest,  in  1843,  he  was  appointed 
professor  of  Oriental  languages  in  New  College, 
Edinburgh,  a  position  wliich  he  retained  until 
his  death. 

DUNCAN,  .John  (1805-49).  An  African 
traveler,  born  near  Kirkcudbright,  N.  B.  He 
enlisted  in  the  army  at  an  early  age.  In  1842 
he  went  to  Africa  as  a  member  of  the  Niger 
Expedition,  and  took  a  jirominent  part  in  nego- 
tiating treaties  with  the  natives.  The  party 
subsequently  was  stricken  with  fever,  and  of 
the  300  men  who  had  embarked  in  this  ex- 
pedition, only  five,  including  Duncan,  succeed- 
ed, after  almost  incredible  hardships,  in  reaching 
England.  In  1844  Duncan  penetrated  from  the 
western  coast  to  Whydah,  and  subsequently 
passed  through  Dahomey  to  Adofidiah.  In  1847 
he  published  an  interesting  account  of  this  expe- 
dition in  the  work  entitled  Travels  in  Western 
Africa  in  IS'/o  and  IS'/G. 

DUNCAN,  Sarah  Jeaxette.  See  Cote.s, 
Sarah  Jeaxette. 

DUNCAN,  Thomas  (1807-45).  A  Scottish 
historical  and  genre  painter,  born  at  Kinclaven, 
Perthshire.  Despite  early  indications  of  artistic 
talent,  he  was  apprenticed  by  his  father  to  a 
law  writer.  He  studied  painting  in  the  Trustees' 
Academy,  Edinburgh,  under  William  Allen.  His 
first  pictures  to  attract  wide  attention  were  a 
"Scotch  Milkmaid"  and  the  "Death  of  Old  Mor- 
tality," exhibited  in  London,  at  the  Royal  In- 
stitution, in  1829.  In  1830  he'  was  made  a  mem- 
l>er  of  the  Royal  Scottish  Academy,  in  which  he 
l)ecame  a  professor,  first  of  color,  then  of  draw- 
ing. In  1840  he  was  made  master  of  the  Trustees' 
Academy,  Edinburgh,  and  in  1843  an  associate  of 
the  Royal  Academy.  He  died  in  Edinlnngh.  on 
April  25,  1845.  Duncan  devoted  himself  to  por- 
traiture, but  his  best-known  works  are  genre  and 
historical  pictures,  taken  from  the  history  and 
life  of  the  Scottish  people.  One  of  his  best- 
known  paintings  is  "Prince  Charles  and  the 
Highlanders  Entering  Edinburgh,"  exhibited  in 
London  in  1840,  into  which  he  introduced  the 
portraits  of  distinguished  Scotchmen  ftf  the  day. 
His  best-known  genre  picture  is  the  "Waefu' 
Pleart,"  from  the  ballad  of  "Auld  Robin  Gray," 
now  hung  in  the  South  Kensington  iluseum.  The 
most  interesting  of  his  portraits  is  his  own,  ex- 
hibited in  1840,  after  his  death.  It  was  pur- 
chased by  fifty  Scottish  artists  and  presented  to 
the  Royal  Scotch  Academy.  Duncan's  drawing 
was  careful,  and  his  paintings  show  some  gift  of 
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color.  Consult:  Eedgiave.  Dictionary  of  Artists 
of  the  English  School  (London,  1878)  ;  Arm- 
strong. Scottish  Painters   (London,  1888). 

DTJNCANSBY  (dun'k«nz-bi)  HEAD  (the 
Vcrvedrum  of  Ptolemy  i .  A  promontory  210  feet 
high  forming  the  nortlieast  extremity  of  Caith- 
ness. Scotland,  l^u  miles  east  of  John  o'  Groafs 
House  (Map:  Scotland.  F  1 ).  It  is  noted  for  its 
extensive  sea  view,  clitl".  scenery,  and  interesting 
geological  phenomena. 

DUN'CIAD,  The  i  f rom  Eug.  Duns,  dunsc. 
dunce,  originally  from  Duns  man,  follower  of 
John  Duns  Scotus.  hence  subtle  reasoner,  quib- 
bler.  ultra  conservative,  stupid  man).  A  satir- 
ical poem  by  Alexander  Pope  (q.v.).  It  was 
published,  in  1728.  in  three  books;  to  these,  in 
1741.  a  fourth  book  was  added,  and  for  the  orig- 
inal hero,  Lewis  Theobald.  Pope  substituted  Col- 
ley  Cibber. 

DUNCKER,  dMn'ker.  ^Iaximiliax  Wolf- 
gang (1811-80).  A  German  historian.  He  was 
born  in  Berlin,  and  studied  there  and  at  Bonn, 
Avhere  he  became  involved  in  the  democratic 
movements  and  was  imprisoned.  He  became  pro- 
fessor of  history  at  Halle  in  1842.  a  member  of 
the  German  Xational  Assembly  in  1848,  profes- 
sor at  Tubingen  in  1857,  and  director  of  the 
Prussian  archives  in  1867.  His  principal  work 
is  Geschichte  des  Altertums  (5th  ed.,  1878-83; 
new  series,  1884-86).  Among  his  further  publi- 
cations are  Origines  Germanicce  (1840)  and  Zur 
Geschichte  der  deutschen  Reichsversarnmlung 
(1849). 

DUN'COMBE,  Thomas  Slixgsby  (1796- 
1861 ) .  An  English  politician.  He  was  elected  to 
Parliament  from  Hertford  in  1824,  assisted  in 
carrying  the  Beform  Bill,  and  became  a  promi- 
nent member  of  the  extreme  Liberal  Party.  In 
1842  he  presented  to  Parliament  the  Chartist 
Petition.  (  See  Chartism.  )  Sir  James  Graham, 
the  Home  Secretary,  having  sanctioned  the  ojien- 
ing  of  the  letters  of  ^lazzini,  Duncombe  vehe- 
mently denounced,  in  the  House  of  Commons,  the 
adoption  of  the  post-office  spy  system  on  English 
soil.  Consult  Life  and  Correspondence  of  Thomas 
t^Ungsbii  Duncomhe   (London.  1867). 

DUNDALK,  diin-d-nk'.  A  municipal  borough 
and  seaport,  the  capital  of  the  county  of  Louth. 
Ireland,  beautifully  situated  at  the  mouth  of  the 
Ca.stletown  River.  50  miles  nortli  of  Dublin  (Map: 
Ireland,  E  2).  It  is  overlooked  on  the  north- 
east by  the  Carlingford  ^Mountains.  Vessels 
drawing  16  feet  can  enter  the  harbor.  Dundalk 
is  the  chief  outlet  for  the  produce  of  the  coun- 
ties of  Louth,  Monaghan,  and  Cavan,  and  is  in 
daily  steam  communication  with  Liverpool.  Be- 
sides large  railway  locomotive  works,  there  are 
breweries,  distilleries,  tanneries,  flax  and  jute 
spinning  mills,  and  ship-building  yards.  The 
town  has  numerous  educational  institutions,  in- 
cluding a  public  library.  There  are  large  cavalry 
barracks  here.  Population,  in  1891.  12.449:  in 
1901,  13.067.  Edward  Bruce  took  Dundalk  in 
1315,  and  made  it  the  seat  of  his  court  until  his 
death,  in  1318.  on  the  battlefield  at  Faughart. 
The  city  was  captured  by  the  Puritans  imder 
Cromwell  in  1649.  and  by  Schomberg  in  1689. 

DUNDAS'.  A  town  in  Wentworth  County. 
Ontario.  Can.,  at  the  head  of  Burlington  Bay. 
at  the  west  of  Lake  Ontario  (^lap:  Ontario. 
C  4).  It  has  a  number  of  mills  and  factories. 
Population,  in  1891.  3546:   in  1901,  3173. 


DUNDAS,  Hexry,  first  Viscount  Melville  and 
Uarnn  Dunira  (1742-1811).  A  British  states- 
man. The  fourth  son  of  Robert  Dundas,  lord 
president  of  the  Scottish  Court  of  Session,  he 
was  born  at  Edinburgh,  and  received  his  educa- 
tion at  the  high  school  and  university.  He  was 
called  to  the  Scottish  bar  in  17(i3,  and  was  succes- 
sively appointed  Deputy  Advocate  and  Solicitor- 
General.  In  1774  he  was  returned  to  Parliament 
for  the  county  of  Edinburgh,  and  in  the  follow- 
ing year  was  appointed  Lord  Advocate  for  Scot- 
land. Two  years  after  he  was  made  Keei)er  of 
the  King's  Signet  for  Scotland.  His  successful 
career  in  Parliament  was  marked  In'  ability 
rather  than  political  consistency.  In  opposition 
to  his  constituents,  he  allied  himself  with  the 
party  in  power,  and  became  a  strenuous  support- 
er of  Lord  North's  administration  as  one  of  the 
most  obstinate  and  cynical  defenders  of  the  war 
with  the  American  colonists.  When  Lord  North 
resigned  in  1782,  Dundas  continued  to  hold  the 
office  of  Lord  Ad\ocate  under  the  Rockingham 
ilinistry,  and  under  the  Shelburne  ^linistry  he 
became  Treasurer  of  the  Navy.  In  1781-82  his 
investigation  of  Indian  affairs  originated  the 
reform  movement  which  led  to  the  impeachment 
of  Warren  Hastings  in  1786.  He  subsequently 
was  the  ablest  coadjutor  of  Pitt,  under  whose 
^linistry  he  became  president  of  the  Board  of 
Control  and  principal  Secretary  of  State  for  the 
Home  Department  (1791).  He  also  held  a  great 
number  of  otlier  offices.  When  Pitt  resigned  in 
1801,  Dundas  did  the  same.  In  1802.  under 
the  administration  of  Addington,  he  was  ele- 
vated to  the  peerage  under  the  titles  of  Vis- 
count ^Melville  and  Baron  Dunira.  In  1806  he 
was  tried  for  "gross  malversation  and  breach  of 
duty,"  while  acting  as  Treasurer  of  the  Navy,  but 
in  spite  of  the  splendid  array  of  talent  against 
him  he  was  acquitted  on  all  the  charges.  After 
this  he  took  little  part  in  puldic  aflfairs,  but 
spent  most  of  his  time  in  retirement  in  Scotland. 

DUNDAS,  Sir  James  Whitley  Deans  (1785- 
1862).  An  English  admiral.  He  entered  the 
navy  in  1799  and  in  1806  became  commander. 
He  was  flag  captain  successively  to  Sir  Thomas 
Parker  and  Sir  Philip  Dunham,  and  became 
rear-admiral  in  1841,  and  commander  in  the 
^Mediterranean  in  1852,  in  which  year  he  was 
again  promoted  to  the  rank  of  vice-admiral. 
Lpon  the  outbreak  of  the  Crimean  War  he  be- 
came chief  naval  commander,  in  which  capacity 
he  transported  the  army  to  the  scene  of  action. 
His  subsequent  operations  against  Sebastopol 
were  severely  criticised  and  in  1855  he  was  .super- 
seded by  Sir  Edward  Lyon.  Two  years  later  he 
was   promoted  to  the  rank  of  admiral. 

DUNDAS,  Sir  Richard  Saunders  (1802-61). 
An  English  admiral,  educated  at  Harrow  and  at 
the  Royal  Naval  College.  He  commanded  a  vessel 
in  the  first  war  Avith  China.  In  1853  he  was 
made  a  rear-admiral  and  two  years  later,  upon 
the  resignation  of  Napier,  was  appointed  Com- 
mander-in-Chief of  the  Baltic  fleet  which  bom- 
barded Sveaborg  (August  9-11.  1855)  and  block- 
aded the  Gulf  of  Finland.  He  became  vice-admi- 
ral in   1^58. 

DUNDAS,  Robert.  Lord  Arniston  (1685- 
17581.  A  Scotch  jurist.  He  was  admitted  a 
member  of  the  faculty  of  advocates  at  Edin- 
burgh in  1709.  and  soon  gained  a  reputation  as 
an    able    lawyer.       In     1717    he    was    appointed 
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Solicitor-General,  in  1720  became  Lord  Advocate, 
and  in  the  next  year  Dean  of  the  Faculty  of  Ad- 
vocates. He  was  a  member  of  Parliament  from 
Midlothian  from  1722  to  1737,  and  was  an  ac- 
tive opponent  of  Lord  Hay's  administration  of 
Scotch  affairs  in  1734.  In  1737  he  became  a 
judge  of  the  Court  of  Session  of  Scotland,  and 
from  1847  until  his  death  was  Lord  President 
of  the  court.  His  son  Rorert  (1713-871.  also 
a  jurist,  was  educated  at  PZdinburgh  University 
and  studied  Roman  law  at  Utrecht  and  Paris. 
His  career  was  remarkable  in  its  similarity  to 
that  of  his  father.  He  was  admitted  to  the 
Scotch  bar  in  1737.  became  an  eloquent  pleader, 
and  in  1742  was  appointed  Solicitor-General, 
which  office  he  resigned  in  1748  upon  becoming 
Dean  of  the  Faculty  of  Advocates.  He  was  ap- 
pointed Lord  Advocate  in  1754,  and  was  elected 
to  Parliament  from  his  father's  old  constituency 
in  Midlothian  in  the  same  year.  In  17G0  he  suc- 
ceeded Robert  Craigie  as  Lord  President  of  the 
Court  of  Session,  and  took  the  office  jvist  two 
years  after  it  had  been  left  vacant  by  the  deatli 
of  his  father.  He  retained  the  position  mitil  his 
death.  Consult:  Omond,  Lord  Advocates  of  Scot- 
lund ;  and  The  Arniston  Memoirs  (1887). 

DUNDAS  STRAIT.  A  passage  separating 
Melville  Island  from  Coburg  Peninsula  (q.v. ). 
Northern  Australia  (Map:  Australia,  El).  It 
is  18  miles  in  width. 

DUNDEE'  (Gael.  Diuitftw.  fort  on  the  Tay). 
A  royal.  Parliamentary,  and  numicipal  burgh 
and  seaport,  in  Forfarshire.  Scotland,  on  the  left 
bank  of  the  estuary  of  the  Tay.  10  miles  from 
the  entrance  of  that  river  into  the  sea,  50 
miles  north-northeast  of  Edinburgh  (Map:  Scot- 
land, F  3).  The  greater  part  of  it  is  situated 
on  a  slope.  A  handsome  esplanade  skirts  the 
banks  of  the  river.  The  new  streets  are  wide 
and  weir  laid  out.  The  most  striking  architec- 
tural features  are:  the  town  hall,  in  the  Roman 
Ionic  style,  with  a  spire  140  feet  high;  the 
Albert  Institute,  including  a  free  library,  pic- 
ture galleries,  museum,  etc..  in  fifteenth-century 
Gothic;  the  royal  exchange,  in  the  Flemish 
Pointed  style  of  the  fifteenth  century :  the  corn 
exchange,  the  infirmary,  the  justiciary  and 
sheriflf-court  buildings,  the  post-office,  the  town 
church,  with  the  old  tower.  1 50  feet  high,  re- 
stored in  1873;  Saint  Paul's  Episcopal  Church, 
with  a  tower  and  spire  217  feet  high:  a  new 
<irphan  asylum :  University  College,  founded  in 
1SS2  and  affiliated  with  Saint  Andrew's  Uni- 
versity: Kinnaird  Hall,  and  a  technical  insti- 
tute. Dundee  sends  two  members  to  Parliament. 
In  1889  it  was  raised  to  the  rank  of  a  city.  It 
owns  its  water,  gas,  and  electric  supplies,  which 
net  it  a  substantial  profit:  maintains  cemeteries, 
markets,  slaiighter-houscs.  and  public  baths.  The 
street  railway  lines  are  owned  and  operated  by 
tlie  nninicipality.  Diuidee  has  several  public 
parks,  one  of  which,  the  Baxter  Park,  on  a  beau- 
tiful slope  to  the  eastward  of  the  town,  is  37 
acres  in  extent:  another,  to  the  westward  of  the 
town,  occupies  the  hill  of  Balgay,  and  is  finely 
wooded  and  beautifully  laid  out,  its  area  being 
flbout  30  acres. 

Diuidee  is  the  chief  seat  in  Great  Britain  of 
tlie  manufacture  of  coarse  linen  fabrics  (osna- 
burgs.  sheetings,  ducks,  dowlas,  drills,  canvas, 
and  cordage).  Manufactures  of  jute  are  exten- 
sivclv  carried  on.  and  manv  varieties  of  fabric 


are  made  from  the  coarsest  nail-bagging  to  car- 
pets of  great  beauty.  Dundee  is  also  famous  for 
its.  manufactures  of  confectionery  and  marma- 
lade, and  is  the  centre  of  the  Avhale  and  seal- 
fishing  trade  of  Great  Britain.  Ship-building 
(both  wood  and  iron)  and  machine-making  are 
carried  on  to  some  extent.  Dundee  has  splendid 
harbors  in  addition  to  the  tide  harbor,  several 
large  wet  docks,  two  graving-docks,  and  a  jetty 
forvessels  drawing  more  than  24  feet  of  water. 
In  1891,  1287  vessels  (of  which  940  belonged  to 
coast  lines)  carrying  585,000  tons,  entered  the 
port;  in  1899  the  number  of  vessels  was  1003 
with  545,000  tons.  The  number  of  vessels  belong- 
ing to  the  port  fell  ofi"  from  178  with  a  ton- 
nage of  124.000  in  1891,  to  141  and  104.000 
tons  in  1899.  The  exports  are  spirits,  machin- 
ery, and  mill-work,  linen  yarn,  jute  yarn,  and 
manufactures.  The  imports  include  wheat,  fiour, 
llax,  jute,  timber,  sugar,  pajwr-making  materials, 
oil-seed  cake,  mineral  ores,  etc.  The  total  value 
of  imports  and  exports  exceeds  annually  £4,800,- 
000  ($24,000,000).  Dundee  is  the  third  port  in 
importance  in  Scotland.  It  is  the  seat  of  a 
United  States  consvilate.  At  the  entrance  of  the 
Firtli,  one  of  the  largest  iron  bridges  ever  con- 
structed has  been  built  across  the  Tay.  It  was 
oijened  in  1887,  and  is  more  than  two  miles  long. 
Population  of  royal  and  municipal  burgh  in 
1901.  100.871.  Dundee  was  made  a  royal  burgh  by 
\\illiam  the  Lion  about  1160.  Its  strong  fortifi- 
cations made  it  of  the  highest  military  impor- 
tance, and  in  the  wars  between  the  Scotch  and  the 
English  it  was  taken  repeatedly  by  both  parties. 
It  was  burned  by  the  Duke  of  Lancaster  in  1385. 
and  was  pillaged  by  ]\Iontrose  in  1045.  In  1051 
General  ]\Ionk  sacked  and  burned  the  town,  and 
massacred  one  tb.ousand  of  its  inhabitants.  From 
the  important  part  it  played  in  the  Reformation. 
Dundee  gained  the  name  of  the  "Scottish  Geneva.' 
Consult:  Thomson,  Historif  of  Dundee  (Dundee, 
1874)  :  Peterson,  Saint  Andreics  and  Dundee 
(Dundee,  1893). 

DUNDEE,  VTscorxT  of.  See  Gr.\ham.  -Tohx, 
Viscount  Dundee. 

DUNDON-'ALD,  E.^rl.  See  Cochrane, 
Thomas. 

DUNDREAR'Y,  Lord.  An  amusing  carica- 
ture of  the  English  nobility,  in  Tom  Taylor's 
Our  American  Cousin.  Originally  a  minor  part, 
it  was  gradually  developed  by  E.  A.  Sothern 
until  it  became  the  most  prominent  character  in 
the  play. 

DUN'DRUM^BAY.  An  inlet  on  the  coast 
of  Ireland,  in  County  Down,  five  miles  to 
the  south  side  of  Downpatrick.  It  is  about  ten 
miles  wide  at  its  entrance,  with  a  uniform 
breadth  of  about  two  and  one-half  miles  (Map: 
Ireland.  F  2 ) .  In  the  inner  bay  is  the  famous 
strand  of  the  champions  where  ancient  Ultonians 
achieved  athletic  preeminence. 

DUNE  (AS..  OHG.  dun.  Ger.  Diine,  Fr.  dune, 
from  Ir.  dun,  hill.  fort.  Welsh  din.  Gall,  dunon; 
ultimately  connected  with  AS..  Icel.  tun,  Eng. 
toa-)i.  OHG.  zfin,  Ger.  Zaun,  hedge).  The  name 
first  given  to  the  sand-hills  or  mounds  which 
stretch  along  the  seacoast  of  the  Netherlands 
and  the  north  of  France.  The  English  term 
Downs  (q.v.)  has  a  similar  meaning.  Drift 
sand-hills  or  dunes  are  found  in  all  regions  of 
sandy,  arid  soil,  which  are  subject  to  brisk  and 
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high  winds.  Along  the  sandy  Atlantic  coast  of 
North  America,  from  Cape  Cod  to  Cape  Canav- 
eral and  beyond,  such  wind-built  hills  of  moving 
sands  are  comniou  features.  In  this  region 
they  are  found  from  five  to  forty  feet  in  height, 
while  on  the  coasts  of  the  Berunulas  or  Bahamas 
they  reach  a  height  of  100  to  200  feet.  They 
also  characterize  portions  of  the  shores  of  Lake 
Michigan,  tiie  Caspian  Sea,  Sea  of  Aral,  and 
other  inland  Mater  bodies. 

Concerning  the  growth  of  the  dunes  of  the 
Netherlands,  W.  Chambers's  Tour  in  Holland 
says:  '"At  low  water,  when  the  beach  is  ex- 
posed to  the  action  of  the  winds  from  the  Cer- 
man  Ocean,  clouds  of  sand  are  raised  into  the 
air,  and  showered  down  upon  the  country  for  at 
leasta  mile  inland:  and  this  constantly  going 
on,  the  result  is,  that  along  the  whole  line,  from 
Haarlem  to  about  Dunkirk  or  Calais,  the  coast 
consists  of  sandy  mounds  of  great  breadth,  par- 
tially covered  with  grass  and  heath,  but  unfit 
for  pasturage  or  any  other  purpose,  and  these 
are  the  bulwarks  which  protect  the  coast.  In 
some  places  these  dunes  look  like  a  series  of 
irregular  hills:  and  when  seen  from  the  tops 
of  the  steeples,  they  are  so  huge  as  to  shut  out 
the  view  of  the  sea."  See  De.sert:  -Eoli.\n 
AecrMVL-^Tioxs. 

DUNEDIN,  dun-e'din.  The  capital  of  the 
provincial  district  of  Otago,  in  New  Zealand, 
situated  on  the  east  side  of  South  Island,  at 
the  head  of  Otago  Harbor  (^lap:  New  Zealand, 
C  6).  Dunedin  is  well  laid  out,  well  paved,  and 
lighted  by  gas.  Encircling  the  city  is  a  re- 
serA'e  called  the  Town  Belt.  There  are  numerous 
handsome  buildings,  including  nuiny  churches, 
the  post-office,  hospital.  Government  buildings, 
mechanics'  institute,  and  several  libraries. 
Dunedin  is  the  seat  of  Otago  University,  opened 
in  1871.  with  four  faculties;  also  of  a  training 
college  for  teachers,  and  a  museum  with  an  art 
gallery.  It  has  municipal  water-works  and 
street  railways.  The  United  States  has  a  resi- 
dent consular  agent.  The  city  is  the  see  of  an 
Anglican  and  a  Roman  Catholic  bishop.  It  is  in 
regular  steam  communication  with  ^lelbourne. 
and  is  connected  by  rail  with  the  principal  cities 
on  the  island.  The  principal  articles  of  export 
are  grain,  potatoes,  and  wool,  wool  and  woolen 
goods  being  the  most  important  articles  of  trade 
and  manufacture.  From  its  foundation  by  the 
New  Zealand  Company  in  1848,  the  city  rapidly 
increased  in  importance;  chiefly  after  the  year 
1861,  when  the  discovery  of  extensive  gold- 
fields  in  the  neighborhood  caused  a  sudden  in- 
crease of  population.  The  population  of  the 
city,  1901,  24.886  (of  which  124  were  Chi- 
nese), has  been  practically  stationary  since  1881. 

DUNE  VEGETATION.  Plants  which  in- 
habit sandy  areas  that  are  or  have  been  worked 
over  by  the  wind.  They  form  one  of  the  leading 
edaphic  groups  of  xerophytes  (q.v.).  Com- 
paratively few  plant  species  are  naturally 
adapted  for  life  in  such  severe  conditions :  not 
only  must  the  plants  be  pronounced  xerophytes, 
but  they  must  be  able  to  endure  partial  sub- 
mergence in  the  sand.  Probably  the  most  char- 
acteristic of  all  beach-dune  plants  is  the  sand- 
reed  (Ammophila  or  Psamma),  a  plant  which 
grows  naturally  on  dunes  all  over  the  Northern 
Hemisphere;  this  genus  is  often  planted  to  aid 
in  holding  dunes.     Successful  beach-dune  plants 


usually  have  extensive   underground  stems,  and 
in  tliis  way  they  often  cover  wide  areas. 

The  most  interesting  of  all  dunes  are  the  wan- 
dering dunes,  since  they  present  peculiar  ecologi- 
cal conditions.  As  a  dune  moves  over  a  region 
it  often  submerges  the  vegetation  in  its  path- 
way, whether  it  be  lowland  or  upland.  Very 
few  plants  can  adapt  them:^elves  to  the  new 
conditions,  though  a  few  species,  especially  wil- 
lows, are  able  to  do  so;  in  this  latter  case  the 
buried  stems  send  out  root's.  As  a  dune  passes 
on,  the  buried  plant  societies  offen  apjjear  again 
as  soil  lines,  and  sometimes  dead  trees  are 
shown — a  sort  of  natural  graveyard.  On  the 
dune  itself  the  vegetation  is  very  slight,  because 
the  unstable  soil  prevents  plants  from  securing 
a  foothold.  A  few  short-lived  annuals  are  occa- 
sionally seen,  and  perennials  may  he  found  in 
protected  depressions.  If  a  dune  for  any  reason 
ceases  its  movement,  vegetation  easily  finds  a 
foothold,  and  it  is  not  long  before  the  once  wan- 
dering dune  becomes  permanently  established 
and  covered  with  a  rich  vegetation.  These  facts 
show  that  it  is  the  instability  of  dunes,  rather 
than  their  xerophytic  cliaracter,  wliich  excludes 
plant  life.  In  tropical  regions,  the  dune  plants, 
of  course,  belong  to  quite  different  species,  yet 
their  ecological  characteristics  are  the  sarne. 
Tliere,  as  in  the  United  States,  xerophytic 
grasses,  with  long  underground  stems  which  have 
the  power  to  flourish  when  half  buried  in  the 
sand,  are  still  the  dominating  forms.  See 
Edaphic:  Xerophytes;  De.sert. 

DUNFERMLINE,  dun-ferlln  (Gael.,  fort  of 
llie  alder-troe  pool).  A  royal  burgh  and  city, 
and  the  chief  town  of  the  western  district  of 
Fifeshire.  Scotland.  16  miles  northwest  of  Edin- 
biirgh  (Map:  Scotland,  E  3).  It  was  a  place 
of  note  before  the  end  of  the  eleventh  century, 
and  some  interesting  fragments  of  its  ancient 
regal  and  ecclesiastical  magnificence  still  re- 
main. What  is  called  ^lalcolm  Canmore's  tower 
is  a  mass  of  shapeless  ruins,  but  the  south  wall 
of  the  palace  of  the  Stuarts  still  exists,  over- 
hanging the  romantic  glen  of  Pittencrief.  Of 
the  abbey,  the  frater  hall  or  refectory  and  a 
tower  and  arched  gateway  still  remain.  The 
Romanesque  nave  of  the  abbey  church,  con- 
secrated in  1150,  is  106  feet  long  and  55  feet 
wide.  Among  the  noteworthy  buildings  are  the 
Carnegie  Library.  Carnegie  Baths.  Saint  ^Marga- 
ret's  Hall,  the  Abbey  Church,  high  school,  county 
and  corporation  Iniildings.  The  staple  trade  of  the 
town  is  damask  linen  weaving,  which  took  its 
rise  about  the  beginning  of  the  eighteenth  cen- 
turv.  There  are  establishments  for  the  spinning 
of  linen  yarn,  and  several  large  factories  where 
steam  and  hand  loom  weaving  is  carried  on. 
There  are  also  large  collieries  and  lime-works, 
iron-foundries,  breweries,  dye-works,  and  fire- 
clay works.  Population,  in  1901,  25,250.  At 
Dunfermline,  ^lalcolm  Canmore,  in  1080, 
founded  a  Benedictine  abbey,  which  was  greatly 
enlarged  by  David  I.  in  1150.  The  palace,  of 
which  but  few  vestiges  remain,  was  frequently 
visited  by  the  Court,  while  the  abbey  oecanie  the 
burial-place  of  the  Scottish  kings,  Charles  I. 
was  born  in  the  palace  in  1600.  Dunfermline 
v.as  made  a  royal  burgh  in  1588.  In  the  seven- 
teenth century  the  town  was  burned  by  the  sol- 
diers of  Cromwell.  The  modern  history  of 
Dunfermline  is  chieflv  remarkable  in  connection 


DUNES 


AN   EMBRYONIC  SAND   DUNE,  developing   on  a   beach  at  Chicago,  III.     The  grass  which  acts  as  a 
sand-binder  is  the  Sand   Reed   (Ammophila). 


A  LIVING  SAND   DUNE,   at  Dune   Park,  Ind.,  advancing  over  swamps  and  forests,   destroying 
almost  everything   in   its   path. 
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with  the  rise  of  Scottish  dissent:  Ralph  Erskine, 
brother  of  Ebenezer  (q.v.),  and  one  of  those  who 
joined  the  latter  in  the  secession  movement  in 
1737  was  assistant  minister  there;  and  fifteen 
,\ears  later  the  resistance  of  the  presbytery  of 
Dunfermline  to  the  attempt  to  force  a  minister 
upon  a  congregation  led  to  the  formation  of  the 
Relief  Church.  (See  Presbyterian  Church.) 
Consult  Chalmers,  Historical  Account  of  Dun- 
fermline   (Edinburgh,   1844-59). 

DUNFISH.  Codfish  cured  so  that  they  have 
a  dark  or  dun  color.  They  are  split  and  par- 
tially salted,  piled  away  in  a  dark  place,  cov- 
ered with  eel-grass,  and  pressed.  They  are  then 
uncovered  and  closely  packed  for  several  months, 
when  they  are  ready  for  use.  The  process  gives 
them  a  peculiar  flavor. 

DUNGAR'VAN.  A  municipal  borough,  sea- 
port, and  bathing-place  in  Waterford  County, 
Ireland,  25  miles  west-soutliwest  of  Waterford 
(Map:  Ireland,  D  4).  It  has  important  fisheries 
and  an  e.xport  trade  in  grain,  butter,  cattle,  and 
fish.  Dungarvan  has  the  remains  of  an  Augus- 
tinian  abbey,  founded  in  the  seventh  century 
bv  Saint  Garven.  Population,  in  1891,  5263;  in 
1901,  4850. 

DUNG-BEETLE.  A  name  given  to  various 
beetles  of  the  family  Scarabidte,  belonging  chiefly 
to  the  genera  Canthon.  Copris,  Phanaeus,  Apho- 
dius,  G^otrupes,  and  Trox.  All  these  beetles 
breed  in  dung,  either  in  situ,  or  which  they 
liave  transported  in  pellets  or  balls  to  burrows 
in  the  ground.  Thus  they  are  useful  as  scat- 
terers  and  disposers  of  offensive  matter.  Some 
forms  carry  their  scavenging  propensities  still 
further,  and  feed  on  decaying  animal  matter 
and  on  fungi.  The  American  tumblebugs  belong 
to  the  first  three  genera  enumerated,  and  are 
the  forms  most  familiar  to  us,  because  they 
are  so  frequently  seen  rolling  their  pellets  along 
loadways  and  in  pastures.  Both  sexes  unite 
in  the  labor  of  rolling  tlie  balls,  within  which 
the  eggs  are  laid.  Canthon  hcris  is  a  dull, 
blackish-brown  beetle,  the  commonest  species 
of  its  genus.  Phauceiis  cam  if  ex  of  eastern  North 
America  has  a  copper-colored  thorax  and  green 
elytra;  the  head  of  the  male  is  horned.  Copris 
Carolina  is  a  black,  horned  species,  occurring 
along  the  Atlantic  slope  as  far  north  as  Massa- 
chusetts. The  genus  Aphodius  has  more  than 
one  hundred  species  in  America,  frequenting  the 
dung  of  cattle  and  horses  in  pastures.  The 
adults  are  on  the  wing  during  warm  days  of 
autumn.  The  most  common  species  is  Aphodius 
fimetariiis,  with  red  wing-covers.  Geotrupes 
digs  breeding-holes  in  the  earth,  into  which  the 
female  rolls  chimks  of  the  dung  as  food  for  the 
young.  The  skin-beetle  genus,  Trox,  feeds  on 
decaying  animal  hoofs  and  hair.  Dung-beetles 
have  long  attracted  the  attention  of  man.  The 
Egyptians  contemplated  them  with  veneration, 
placed  them  in  the  tombs  together  with  their 
dead,  sculptured  and  painted  them  on  their  sar- 
cophagi, and  made  imitations  of  them  of  various 
materials,  often  of  precious  stones.  The  ball 
of  dung  the  Eg^'ptians  supposed  represented  the 
earth,  and  the  beetles  the  sun  ;  moreover,  they 
were  thought  to  be  a  race  of  males,  and  hence 
were  the  symbol  of  warriors.  This  last  super- 
stition was  carried  to  Rome.  See  Sc.^RAmD.T: 
and  illustrations  on  Plate  of  Beetles.     Consult 


Ward,  "A  Popular  Treatise  on  Egyptian 
Scarabs,"  in  Art  and  History  (London,  1901). 

DUNGEON.     See  Donjon. 

DUNGENESS^  A  headland  forming  the 
southern  extremity  of  Kent,  England,  ten  miles 
southeast  of  Rye  (Map:  England,  H  6).  It  has 
a  fort  and  a   lighthouse. 

DUNGTLISON,  Robley  (1798-1869).  An 
American  physician.  He  was  born  in  England, 
was  educated  in  Germany,  and  in  1824  was 
called  to  the  chair  of  medicine  in  the  University 
of  Virginia.  From  1833  to  1836  he  was  pro- 
fessor in  the  University  of  Maryland,  and  from 
1836  to  1808  in  the  Jefferson  Medical  College 
in  Philadelphia.  He  was  a  diligent  student, 
and  was  tlie  author  of  a  large  number  of  excel- 
lent medical  books,  among  which  are  a  Medical 
Dictionary  (1833),  and  General  Therapeutics 
and  Materia  Medica  (1857).  Consult  Memoir  of 
Dr.  Robley  Dunqlison,  by  his  son.  Dr.  R.  J.  Dung- 
lison   (Philadelphia,  1870). 

DUNI,  doo'ne,  Egidio  Romoaldo  (1709-75). 
An  Italian  composer.  He  was  born  at  Matera 
and  studied  under  Durante  at  the  Conservatorio 
dei  Poveri  di  Gesu  Cristo  at  Naples.  He 
traveled  extensively,  and  in  1757  went  to  Paris. 
Here  he  wrote  in  all  eighteen  very  melodious 
operas,  distinguislied  less  by  dramatic  expression 
than  by  that  sprightly  gayety  so  popular  with 
the  French  audiences.  Among  these  are:  Le 
peintre  amonreux  de  son  modele ;  Le  docteur 
Sanyrado;  La  fille  mal  yardce ;  L'ile  des  fous; 
and  Lcs  inoissouueurs. 

DUN'ITE  (named  from  Dun  mountain  in  New 
Zealand).  A  rock  composed  almost  entirely  of 
olivine.      See   Peridotite. 

DUNKARDS,  or  DUNKERS.  See  German 
Baptist  Brethren. 

DUNKER,  dnon'ker,  Wilhelm  Bernhard 
(1809-85).  A  German  mineralogist.  He  was 
born  at  Eschwege,  Hesse,  and  was  educated  at 
G<)ttingen.  He  was  professor  of  mineralogy  and 
geognosy  at  Marburg  from  1854  until  his  death. 
In  association  with  Hermann  von  Meyer  he 
founded  (1846)  the  scientific  periodical  entitled 
Palcontoyraphica,  Beitrdye  zur  Naturyeschichte 
der  Vorirelt,  of  which  thirty  volumes  had  been 
published  up  to  1883.  His  principal  works  com- 
prise the  following:  Beitrdye  zur  Krnntniss  des 
iwrddeutschen  Oolithenyebildes  nnd  dessen  Ver- 
steinerunyen  (with  Friedrich  Koch,  1837)  ; 
Moiioyraphie  der  norddeutschen  WeaMenbildnng 
( 1846)  ;  Index  Molluscorum  Guineensiunv  ( 1853)  ; 
Mollusca  Japonica  (1861);  Index  Molluscorum 
Maris  Japonici   (1882). 

DUNKIRK,  dun'kerk  (Celt.,  church  on  the 
downs),  or  Dinkerque.  A  fortified  seaport  of 
France,  capital  of  an  arrondissement  in  the  De- 
partment of  Nord,  on  the  Strait  of  Dover,  155 
miles  north  of  Paris,  and  28  miles  northeast  of 
Calais  (Map:  France,  J  1 ) .  The  town  is  con- 
nected by  railway  and  canal  with  the  principal 
manufaciuring  centres  of  Belgium  and  France. 
It  is  surrounded  by  ramparts  and  ditches,  and 
forms  pari  of  an  exiensive  system  of  fortifica- 
tions, which  includes  Calais  and  Gravelines.  The 
harbor  is  difficult  of  access  and  shallow,  but  the 
roadstead  affords  good  anchorage.  The  town 
is  well  built,  the  streets  spacious  and  well  paved, 
the  houses  chiefly  of  brick.     Its  quay  and  pier, 
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its  Church  of  Saint  Eloi — a  Gothic  structure  of 
the  sixteenth  century,  having  a  handsome  though 
rather  incongruous  frontispiece  in  its  more  re- 
cent Corinthian  portico — its  town-hall,  barracks, 
college,  and  theatre,  are  the  principal  archi- 
tectural features.  Dunkirk  has  a  fine  museum, 
picture  gallery,  and  public  library.  There  are 
manufactures "  of  soap,  starch,  beer,  beet-root 
sugar,  cordage,  and  leather;  also  metal-foundries, 
distilleries,  salt-relineries,  and  ship  -  building 
yards.  Dunkirk  ranks  fourth  among  the  seaports 
of  France,  and  its  harbor  works  are  on  a  large 
scale.  The  annual  value  of  imports  and  exports 
is  about  $150,000,000.  Its  cod  and  herring  fish- 
eries are  actively  prosecuted.  The  United  States 
is  represented  by  a  consular  agent.  The  imme- 
diate vicinity  of  Dunkirk  has  a  dreary  and  un- 
interestinsj  appearance.  Population,  in  1001, 
38,925. 

Dunkirk  owes  its  origin,  it  is  said,  to  the 
church  built  by  Saint  Eloi  in  the  seventh  cen- 
tury in  the  midst  of  a  waste  of  sand-hills  or 
dunes,  and  hence  its  name,  'Church  of  the  Dunes.' 
It  shared  the  fortimes  of  Flanders,  coming  suc- 
cessively under  Burgundian  and  Spanish  rule.  It 
was  burned  by  the  English  in  1388.  It  was  taken 
from  the  Spaniards  by  the  French  in  1658  and 
made  over  to  England,  but  was  sold  to  Louis  XIV. 
by  Charles  II.  in  1662.  By  the  Treaty  of  Utrecht 
in  1713,  the  French  were  compelled  to  destroy 
the  fortifications  of  Dunkirk,  which  were  again 
restored,  however,  in  1783.  Consult  Derode, 
Histoire  de  Dunkerque   (Lille,  1852). 

DUNKIRK.  A  city  and  port  of  entry  in 
Chautauqua  County,  N.  Y.,  48  miles  southwest 
of  Buffalo ;  on  Lake  Erie,  and  on  the  Lake 
Shore  and  INIichigan  Southern,  the  New  York 
Central,  the  Erie,  and  other  railroads  (Map: 
New  York,  A3).  It  has  a  good  harbor,  and  a 
large  lake  trade.  The  industrial  plants  include 
locomotive-works,  iron-works,  spring  and  gear 
works,  planing-mills,  shirt-factories,  axe  and 
axle  works,  etc.  Among  the  features  of  interest 
are  the  high-school  building,  Brooks  ^Memorial 
Library,  Brooks  ^Temorial  Hospital,  Point  Gra- 
tiot Park,  and  Washington  Park.  Dunkirk  was 
settled  about  1809,  was  incorporated  as  a  village 
in  1837,  and  was  chartered  as  a  city  in  1880. 
It  is  governed,  under  a  revised  charter  of  1894, 
by  a  mayor,  elected  annually,  who  controls  the 
appointments  to  the  police  and  poor  depart- 
ment, civil  service  commission,  board  of  health, 
and  water  board ;  and  by  a  unicameral  city 
council,  which  elects  the  city  attorney  and  city 
engineer,  and  confirms  the  executive's  nomina- 
tions of  city  clerk  and  street  commissioners. 
The  board  of  education  is  elected  by  the  people. 
The  citv  owns  and  operates  its  water-works  and 
electric-lieht  plant.  Population,  in  1890,  9416; 
in  1900,   11,616. 

DUN'LAP,  \Vio.i.\M  (1766-1839).  An  Ameri- 
can artist  and  author.  He  was  born  at  Perth 
Amboy,  N.  J.,  and  while  still  a  boy  went 
to  Nev.'  York  City,  where  he  showed  marked 
talent  as  a  portrait  painter.  In  1784  he  went 
to  London  and  for  several  years  studied  painting 
with  Benjamin  West.  On  his  return  to  America 
he  engaged  chiefly  in  dramatic  and  literary  work, 
producing  The  Father,  his  best  play,  in  1789,  and 
becoming  manager  of  the  Park  Theatre  in  1798, 
where  Andre  Mas  played  the  same  year.  His 
enlightened    administration,    which    contributed 


essentially  to  the  development  of  dramatic  art, 
was  continued  for  several  years,  but  finally  re- 
sulted in  theatrical  bankruptcy.  ]Many  of  his 
plays,  which  were  strangely  influenced  by  those  of 
Kotzebue,  have  never  been  published.  Returning 
later  to  art,  he  gained  reputation  throughout  the 
countiy  by  religious  paintings,  of  which  "Death 
on  the  Pale  Horse"  is  most  famous.  He  was 
founder  and  an  early  vice-president  of  the  Na- 
tional Academy  of  Design.  The  most  notew'orthy 
of  his  publications  is  his  History  of  the  Ameri- 
can Theatre  (1832).  He  also  wrote  biographies 
of  George  Frederick  Cooke  (1813)  and  Charles 
Brockden  Brown  (1815);  History  of  the  Rise 
and  Progress  of  the  Art  of  Design  in  the  United 
States  (1834);  and  Thirty  Years  Ago:  or,  the 
Memoirs  of  a  Water  Drinker  (1836),  with  one  or 
two  minor  works.  The  Dunlap  Society,  founded 
in  1886,  has  reprinted  T/ie  Father  and  Andre. 

DUN'LIN  (a  corruption  of  dunling,  from  dun, 
in  reference  to  the  color  +  diminutive  -ling),  or 
Redback.  A  sandpiper  of  the  Northern  Hemi- 
sphere, which  migrates  annually  between  arctic 
breeding-grounds  and  the  tropics,  and  is  an 
object  of  eager  sport  in  the  late  spring,  when  it 
appears  in  large  compact  flocks  not  very  difficult 
to  approach.  The  plumage  changes  greatly  with 
the  season,  in  winter  being  prevailingly  gray, 
while  in  summer  the  back  is  chestnut-red,  each 
feather  with  a  black  centre,  a  broad  white  band 
covers  the  dusky  wing,  and  a  broad  jet-black 
band  marks  the  abdomen,  while  the  white  breast 
and  throat  are  thickly  streaked.  It  breeds  in 
Europe  from  Scotland  northward,  in  Kamtchat- 
ka,  in  Alaska,  and  eastward  to  Greenland.  The 
European  bird  is  systematically  named  Tringa 
alpina,  and  is  known  in  Great  Britain  as  dun- 
lin, purre,  ox-eye,  etc.  The  American  and 
Siberian  examples  are  separated  in  a  subspecies, 
Tringa  alpina  Pacifica,  locally  known  to  gunners 
as  blackheart,  ox-bird,  ox-eye,  redback,  etc.  See 
Plate    of    B.\Y-BiRDS. 

DUNOjOP,  Johx  Colix  (  ?-1842).  A  Scot- 
tish critic,  author  of  The  History  of  Prose  Fic- 
tion, born  at  Rosebank,  near  Glasgow.  He 
passed  most  of  his  life  in  study,  read  widely  in 
Greek,  Latin,  Italian,  Spanish,  and  French,  and 
embodied  his  knowledge  in  various  histories,  of 
which  only  The  History  of  Prose  Fiction  (1814; 
revised  1816)  is  important.  This  work,  though 
very  uneven  in  quality,  has  never  been  superseded. 
Its  most  valuable  sections  are  those  dealing  with 
Italian  and  Spanish  fiction.  It  was  translated 
into  (iernian  in  1851.  and  revised  in  1888  (Lon- 
don and  New  York). 

DUN'MORE.  A  borough  in  Lackawanna 
Covmty,  Pa.,  adjoining  Scranton ;  on  the  Erie 
and  the  Lackawanna  railroads  (]Map:  Pennsyl- 
vania, F  2).  The  State  Oral  School  is  located 
here,  and  there  are  homes  for  foundlings  and 
the  friendless.  The  borough  is  the  centre  of  ex- 
tensive anthracite  coal,  brick,  iron,  and  silk  in- 
terests. Under  a  charter  in  1862,  the  govern- 
ment is  vested  in  a  l)urgess,  elected  every  three 
years,  a  liorough  council,  and  administrative 
officials,  the  majority  of  whom  are  chosen  by 
popular  vote.  Dunmore  was  settled  in  1835  and 
incorporated  in  1862.  Population,  in  1890, 
8315:  in  1900.  12.583. 

DUNMORE,  John  Murray.  Earl  of  (1732- 
1809).     An  English   Governor  of  Virginia.     He 
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sat  in  the  House  of  Lords  in  1761-69  as  a  repre- 
sentative peer  of  Scotland;  in  1770  was  appointed 
Governor  of  the  Colony  of  Xew  York,  and  in  1771 
of  that  of  Virginia.  He  dissolved  tlie  House  of 
Assembly  in  1772,  1773,  and  1774 — on  the  last 
occasion  because  of  the  resolution  of  that  body 
to  observe  .June  1st,  the  day  for  the  closino;  of  the 
port  of  Boston,  as  a  time  of  public  fast.  He  com- 
manded a  division  of  Virginia  troops  in  Dunmore's 
War  (q.v. ),  upon  the  conclusion  of  which  he 
made  an  important  treaty  with  the  Indians.  In 
April.  1775.  lie  removed  a  part  of  the  powder 
stores  from  Williamsburg  to  the  war-ship  Mag- 
dalen. Thereupon  the  colonists  in  large  numbers 
volunteered  for  military  service  under  the  direc- 
tion of  Patrick  Henry.  He  temporarily  restored 
quiet  by  payment  for  the  powder  so  taken.  Dur- 
ing a  session  of  the  House,  in  June,  a  riot  oc- 
curred, and  Dunmore  transferred  the  seat  of  gov- 
ernment to  the  man-of-war  Foicey,  twelve  miles 
off  Yorktown.  The  Burgesses  finally  declared 
that  the  Governor  had  abdicated,  and  vested  a 
committee  of  safety  with  executive  powers.  Dun- 
more  retaliated  by  the  equipment  of  a  flotilla, 
with  which  he  unsuccessfully  attacked  Hampton 
on  October  25.  He  burned  Xorfolk  on  .January 
1.1776.  On  July  8  he  was  forced  by  Andrew 
Lewis  (q.v.)  from  the  station  which  he  had 
taken  on  G«ynn's  Island,  in  the  Chesapeake,  and 
shortly  afterwards,  having  burned  the  smaller  ves- 
sels and  sent  the  remainder  to  the  West  Indies, 
returned  to  England,  where  he  sat  in  the  House 
of  Lords  until  1787.  From  1787  to  1796  he  was 
Governor  of  the  Bahamas.  Consult  Campbell, 
History   of    Virginia    (1860). 

DUNMORE'S  WAR.  A  war  in  1774  between 
the  Indians  and  the  whites  on  the  western  fron- 
tiers of  Virginia,  so  called  from  Lord  Dunmore, 
then  Governor  of  Virginia,  who  was  accused,  ap- 
parently with  little  justice,  of  having  caused  it 
in  order  to  prevent  the  Virginians  from  taking 
part  in  the  approaching  war  with  England. 
There  had  been  considerable  friction  between  the 
settlers  and  various  Indian  tribes,  particularly 
the  Shawnees.  since  1764,  the  Indians  steadily 
resisting  the  encroachments  of  the  whites,  and 
in  1773  an  imusiially  large  number  of  settlers 
were  massacred.  The  killing  of  the  family  of 
Logan,  a  noted  ^lingo  chief  (see  Logan,  .John). 
on  April  30,  1774.  was  the  occasion  for  the  out 
break  of  general  hostilities,  and  for  several 
months  thereafter  frequent  Indian  attacks,  of 
miusual  ferocity,  were  directed  against  the  fron- 
tier. The  Virginian  Government  promptly  raised 
a  force  of  about  3000,  and  in  September  General 
Lewis  (see  Lewis,  Andrew),  with  about  1200 
men,  marched  to  the  mouth  of  the  Great  Ka- 
nawha, there  to  await  a  second  force  of  about 
1300  under  Lord  Dunmore,  who  was  to  start 
from  Fort  Pitt.  Dunmore  subsequently  changed 
his  plans,  however,  and  on  October  10  Lewis 
fought  alone  the  important  battle  *of  Point 
Pleasant,  which  virtually  closed  the  war.  (See 
Point  Ple.\s.\nt,  Battle  of.)  Soon  afterwards 
Dunmore  made  a  treaty  with  the  Indians,  where- 
by the  latter  agreed  not  to  hunt  south  of  the 
Ohio  and  not  to  molest  voyagers  on  the  river. 
But  for  this  war.  it  is  likely  that  the  migration 
of  settlers  to  the  West  would  have  been  almost 
wholly  checked  until  after  the  close  of  the  Revo- 
lution, and  that,  in  consequence,  the  western 
boundarv  of  the  I'nited  States  might  have  been 


fixed,  by  the  treaty  of  1783,  at  the  Alleghany 
Alountains.  The  war  is  sometimes  called 
"Cresap's  War."  from  Captain  Michael  Cresap, 
who  was  unjustly  charged  with  having  murdered 
Logan's  family.  For  brief  accounts  of  the  war, 
consult:  Roosevelt,  Winning  the  West  (vol.  i.. 
New  York.  1889-94)  ;  and  Perkins.  Annals  of  the 
M'est   (Pittsburg.  1857). 

DUNMOW   (diin'mo)   FLITCH  OF  BACON. 

A  prize  instituted  at  Dunmow,  in  Essex,  Eng- 
land, in  1244,  by  Robert  de  Fitzwalter.  on  the  fol- 
lowing conditions:  "  That  whatever  married 
couple  will  go  to  the  priory,  and  kneeling  on  two 
sharp-pointed  stones,  will  swear  that  they  have 
not  quarreled  nor  repented  of  their  marriage 
within  a  year  and  a  day  after  its  celebration, 
shall  receive  a  flitch  of  bacon."  The  prize  was 
first  claimed  in  1445,  two  hundred  years  after  it 
had  been  instituted.  Only  five  presentations 
were  made  up  to  1751,  and  the  flitch  was  not 
again  claimed  till  1855.  From  1860  to  1877 
there  were  four  awards,  and  three  in  1891.  Con- 
sult Andrews.  History  of  the  Dunmow  Flitch 
(London.    1887). 

DUNNE,  FiNLEY  Peter  (1867—).  An 
American  humorist.  He  was  born  in  Chicago, 
111.,  and  having  obtained  a  common-school  edu- 
cation there,  served  from  1885  to  1891  as  a  re- 
porter on  various  nev.spapers.  From  1891  he 
was  editorially  connected  with  the  Chicago  news- 
paper press  as  successively  city  editor  of  the 
Times  (1891-92),  member  of  the  Evening  Post 
and  Times-Herald  staffs  (1892-97),  and  editor- 
in-chief  of  the  Evening  Journal  (1897-1900). 
He  first  attracted  attention  by  the  publication 
in  the  Times-Herald  of  a  series  of  sketches  in 
which,  through  the  medium  of  one  ^Martin 
Dooley,  publican  of  Archey  Road,  he  passed 
humorous  commeTit  upon  a  variety  of  subjects. 
With  the  Spanish-American  War  he  more  jiromi- 
nently  developed  a  vein  of  political  and  social 
satire,  and  upon  the  publication  of  Mr.  Dooley 
in  Peace  and  in  War  (1898),  a  volume  of  selec- 
tions, attained  wide  popularity  in  America  and 
England.  Mr.  Dooley  in  the  Hearts  of  his 
Countrymen  (1898),  Mr.  Dooley's  Philosophy 
(1900),  and  Mr.  Dooley's  Opinions  (1901)  ap- 
])eared  in  continuation.  In  his  shrewd  analysis 
of  fault  and  foible,  his  ability  to  'speak  truth 
smiling.'  and  speak  it  with  a  certain  distinctiA'e 
gusto.  '^Ir.  Dooley'  occupies  the  leading  place 
among  latter-day   American   hiunorists. 

DUN'NET  HEAD.  The  northernmost  point 
of  the  mainland  of  Great  Britain  in  Caithnes- 
shire,  Scotland  (Map:  Scotland.  El).  It  is  346 
feet  high,  is  crowned  with  a  lighthouse  visible  24 
miles,  and  is  the  ancient  Tarredrum.  or  Orcus 
promonloriiim. 

DUN'NING,  Albert  Elijah  (1844—).  An 
American  Consregationalist  clergvnian.  born  at 
Brookfield.  Conn.  He  graduated  at  Yale  Lhiiver- 
sity  (1867),  and  at  Andover  Theological  Seminary 
(1870).  After  holding  the  pastorate  of  the 
Highland  Congregationalist  Church  in  Boston 
from  1871  to  1881.  he  acted  as  general  Sunday- 
school  secretary  for  Congregationalist  chu7-ches 
from  1881  to  1889,  when  he  became  editor-in- 
chief  of  the  CongregaHo)i(ilist.  His  principal 
publications  are  the  following:  The  ^undaij- 
Srhool  Lihrary  (1883):  liihle  Studies  (1886); 
and   Congregationalists  in   America    (1894). 
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DUNNING,  John,  Baron  Ashburton  (1731- 
83 ) .  An  English  la\\yer  and  statesman,  born  at 
Ashliurton  f  Devonshire ) .  He  studied  law  at 
the  JMiddle  Temple,  was  called  to  the  bar  in 
175G,  obtained  a  high  legal  reputation,  became 
Solicitor-General  in  1768.,  and  in  the  same  year 
was  returned  to  Parliament  for  Calne.  He  very 
strongly  opposed  the  policy  of  the  Ministry  in 
connection  with  the  American  colonies,  repre- 
senting that  policy  as,  "Resist,  and  we  will 
cut  your  throats:  submit,  and  we  will  tax  you." 
In  1774  and  again  in  1780  he  was  reelected  to 
Parliament,  in  1782  became  a  member  of  the 
Privy  Council,  and  was  appointed  Chancellor  of 
the  Duchy  of  Lancaster.  He  was  one  of  the  most 
prominent  lawyers  and  orators  of  his  day.  and 
was  indeed  extravagantly  praised  by  contempo- 
raries. He  wrote  A  Defense  of  the  United  Com- 
pany  of  Merchants  of  England  Trading  to  the 
East  Indies  (1702),  and  has  been  credited  with 
the  authorship  of  A  Letter  to  the  Proprietors  of 
East  India  f<tock  (1764),  a  pamphlet  entitled 
Inquiry  into  the  Doctrines  Lately  Promulgated 
Concerning  Juries,  Libels,  etc.  (1764),  and  a 
joint  share  in  the  Letters  of  Junius  (1769-72) 
(q.v. ).  Consult  Roscoe,  Lives  of  Eminent  Brit- 
ish Lan-ycrs   (London,  1838). 

DUN'NOCK  ("ME.  doneh,  from  donnen,  dun- 
nen,  dun  -f  diminutive  -elc,  -ock  ;  so  called  from 
the  color).  A  familiar  folk-name  in  Scotland 
and  parts  of  England  for  the  hedge-sparrow 
(q.v.),  one  of  the  commonest  of  British  warbler>. 

DUNNOTTAR  CASTLE.  A  ruined  castle 
on  the  Kincardineshire  coast,  Scotland,  a  mile 
and  a  half  south  of  Stonehaven.  It  occupies  the 
top  of  a  rock,  AV,>  acres  in  extent,  and  160  feet 
high,  overhanging  the  sea,  with  a  deep  dry  chasm 
between  it  and  the  mainland.  It  is  approached 
by  a  steep  winding  path.  It  was  the  ancient 
seat  of  the  Keiths,  Earls  Marischal  of  Scotland. 
In  1206  Wallace  is  said  to  have  taken  the  rock 
and  the  kirk  of  Dunnottar  from  the  English. 
During  the  Commonwealth  the  regalia  of  Scot- 
land were  hid  in  the  castle  from  the  Republican 
army,  and  before  the  garrison  surrendered  to 
Cromwell's  troops  in  1651,  the  regalia  were  re- 
moved and  secreted  in  the  church  of  KinneflF.  In 
the  time  of  Charles  II.  and  James  II.  the  ca.stle 
was  one  of  the  State  prisons,  where  the  Cov- 
enanters were  confined.  It  was  dismantled  after 
the  rebellion  of  1715,  on  the  attainder  of  the  last 
Earl    Marischal. 

DUNN'VILLE.  A  port  of  entry  of  :Monck 
County,  Ontario.  Canada,  on  the  Grand  River 
and  the  Grand  Tnmk  Railway,  43  miles  west  of 
Buffalo  (Map:  Ontario,  D  5).  It  has  agricul- 
tural and  lumber  industries.  Population,  in 
1801,   1776;   1001,  2105. 

DUNOIS,  du'nwii'.  Je.\n.  Count  of  (1403-68). 
A  brilliant  French  soldier,  known  as  'the  Bastard 
of  Orleans.'  He  was  the  natural  son  of  Louis. 
Duke  of  Orleans,  brother  of  Charles  VI..  and  of 
]Marietta  d'Enghien,  the  wife  of  Aubert  Flamene, 
Lord  of  Cauny.  He  was  brought  up  in  the  house 
of  his  father,  who  was  murdered  in  1407.  At- 
tached to  the  Armagnac  faction,  Dunois  was 
taken  prisoner  by  the  Burgimdians  when  they 
raptured  Paris  in  1418,  and  was  not  released  im- 
til  two  years  later.  His  friends  then  advised 
him  to  enter  the  Church,  but  his  own  tastes  led 
him  to  a  military  life  and  he  attached  himself 
to  the  party  of  the  dauphin  Charles.     His  first 


battle  was  that  of  Bauge,  in  1421.  He  was  en- 
dowed with  the  seignory  of  Vaubernais  in 
Daviphine,  and  married  in  1422  ]Marie  Louvet, 
the  daughter  of  the  dauphin's  favorite  adviser. 
The  same  year  Charles  became  King,  and  made 
Dunois  a  councilor  and  grand  chamberlain.  In 
1424  he  was  jn-esent  at  the  battle  of  Verneuil, 
but  the  retirement  of  his  fatlier-in-law  Louvet, 
through  the  intrigues  of  the  Constable  de  Riche- 
ment,  led  Dunois  to  withdraw  for  a  time  from 
the  service  of  Charles.  In  1427.  however,  he 
was  again  prominent  and  in  the  relief  of  ^lon- 
targis,  besieged  by  the  English,  in  September 
of  that  year,  laid  the  foundation  of  his  mili- 
tary renown.  He  next  undertook  the  defense 
of  Orleans,  which  he  bravely  sustained  until  the 
arrival  of  Joan  of  Arc  with  aid.  Joining  their 
forces  for  the  reconquest  of  France.  Dunois  and 
the  !Maid  of  Orleans  entered  upon  an  almost  un- 
broken succession  of  victories  which  freed  France 
fiom  the  English.  The  capture  of  Joan  of  Arc 
befoie  Compiegne  was  a  sore  blow  to  Dunois, 
nor  could  he  save  her  from  lieing  burned  at 
Rouen,  though  he  gallantly  attempted  a  diversion 
in  Normandy.  Resuming  the  campaign,  Dunois 
took  Chartres.  in  1432,  and  forcing  Bedford 
from  in  front  of  Lagny.  he  laid  the  way  open  to 
Paris.  His  oix-rations  with  Richemont  in  Lower 
Xormandy  and  around  Paris  hastened  the  con- 
clusion of  the  Treaty  of  Arras  (1435),  by  which 
Pliilip  of  Burgundy  abandoned  the  cause  of 
England  and  went  over  to  Charles  VII.  Dunois 
refused  to  sign  the  treaty  because  it  did  not 
stipulate  for  the  release  of  his  brother,  the  Duke 
of  Orleans.  He  was  instrumental  in  expelling 
the  English  from  Paris  and  held  a  place  of  honor 
in  the  royal  entry.  Xovember.  1437.  After  pro- 
curing the  liberation  of  the  princes  of  Orleans,  in 
1439,  Dunois  was  more  or  less  involved,  for  their 
sake,  in  the  political  intrigues  of  the  great 
nobles  against  the  King,  known  as  the  Praguerie. 
;Many  new  honors  and  titles  were,  however,  con- 
feri'ed  iipon  him,  and  between  1446  and  1448  he 
was  em]doyed  by  Charles  VI.  on  diplomatic  mis- 
sions to  England,  Burgmidy,  Savoy,  and  Rome. 
The  war  with  England  having  beg\in  again,  in 
1449,  Dunois  was  named  Lieutenant-General  of 
Xormandy,  and  in  a  campaign  lasting  only  a 
year  and  six  days  he  took  all  the  important 
strongholds  of  the  English  and  expelled  them 
from  Xormandy.  Charles  VII.  designated  such 
a  conquest  as  miraculous,  and  employed  Dunois 
to  do  the  same  in  Guienne  in  1451.  where  his 
triumph  was  equally  complete.  It  has  been 
maintained  that  as  a  reward  Dunois  was  de- 
declared  legitimate,  but  this  is  not  proved.  Dur- 
ing the  wars  between  Charles  VII.  and  the 
dauphin  Louis  Dunois  held  Xormandy  in  the 
name  of  the  King,  and  was  present  at  the  battle 
of  Castillon  in  1453.  The  last  years  of  the  great 
soldier  were  spent  in  State  affairs.  His  services 
and  abilities  were  at  first  recognized  by  Louis 
XL.  who  .employed  him  in  negotiations  with  the 
Duke  of  Brittany  in  1462.  but  as  he  did  not 
enjoy  the  confidence  of  the  King,  Dunois,  in 
1465.  placed  himself  at  the  head  of  the  league  of 
the  Public  Weal  and  was  active  in  negotiating 
the  Treaty  of  Saint  !Maiir.  He  died  at  the 
Chateau  of  Hay.  Xovember  24,  1468,  and  was 
buried  in  the  Church  of  Xotre  Dame  de  Clery, 
Louis  XL  being  present  at  the  funeral.  Con- 
sult the  contemporary  chronicles  by  ^lonstrelet 
Basin  and  Berry:  also  Aimc-Champollion,  Louis 
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et  Charles  d'Orleans  (Paris,  1844)  ;  Beaueourt, 
Histoire  de  Charles  VII.  (6  vols.,  Paris,  1885- 
91)  ;  Vallet  de  Viriville,  Histoire  de  Charles 
Yll.  (Paris,  1862).  Dunois  appears  in  Scott's 
Qiicnti))  Diiruurd. 

DUNOON,  dun-uon'.  One  of  the  most  fre- 
quented sea-batiiing  places  and  summer  resi- 
dences in  the  west  of  Scotland,  situated  in  the 
southeast  of  Argyllshire,  on  the  Firth  of  Clyde, 
nine  miles  west  of  Greenock  (Map:  Scotland, 
1)  4).  Dunoon  Castle,  of  which  only  a  small 
part  now  remains,  stood  on  a  conical  hill  near 
the  pier,  and  was  once  a  royal  palace  and  strong 
fortress.     Population,  police  burgh,   1901,  6772. 

DUNRA'VEN,  Wixdh.a.m  Thojias  Wyxdh.\m- 
Qrix.  Fourth  Earl  of  ( 1841—  ) .  An  English 
politician.  He  was  born  at  Adare  Abbey;  was 
educated  at  Christ  Church.  Oxford :  entered  the 
army  in  1865;  and  was  war  correspondent  for 
the  Daily  Telegraph  in  Abyssinia  and  during 
the  Franco-Prussian  ^Yar.  In  Lord  Salisbury's 
administrations  of  1885-86  and  1886-87.  he  was 
Under-Secretary  for  the  Colonies,  and  from  1S88 
to  1890  was  chairman  of  the  House  of  Lords 
Committee  on  Sweating.  He  lias  twice  competed, 
unsuccessfully  for  the  America's  Cup  in  the  in- 
ternational vacht  races.  His  publications  in- 
clude: The  'Great  Divide  (1874);  The  Irish 
Question  (1880)  :  Self -Instruct  ion  in  the  Theory 
and  Practice  of  Xavigation    (1900). 

DUNSINANE,  dun'si-nan'.  One  of  the  Sid- 
law  Hills,  in  the  east  of  Perthshire,  Scotland, 
1012  feet  high,  seven  miles  northeast  of  Perth, 
facing  Birnam  Hill  (q.v.)  (Map:  Scotland, 
E  3).  On  the  svmmiit  are  the  remains  of  'Mac- 
beth's  Castle.'  an  ancient  fortification. 

DTJNS  SCO'TTJS.  One  of  the  greatest  think- 
ers of  the  ^liddle  Ages,  who,  by  his  acumen, 
won  for  himself  the  title  'Doctor  Subtilis,'  or 
'.Subtle  Teacher.'  He  was  born  either  in  1265 
or  in  1274.  The  place  of  his  birth  is  not  knoAvn. 
England,  Scotland,  and  Ireland  all  claim  him. 
He  entered  the  Order  of  Franciscans,  studied  at 
Oxford,  and  in  1301  became  professor  of  theology' 
there.  His  prelections  were  attended  by  crowds 
of  auditors.  In  1304  he  removed  to  Paris,  and 
in  1308  to  Cologne,  where  he  died  in  Xovember 
of  the  same  year.  He  was  the  Kant  of  medite- 
valism,  mercilessly  criticising  the  pretensions  of 
his  rivals  that  by  reason  they  could  arrive  at 
ultimate  truth.  Theology,  according  to  him,  is 
not  a  science.,  but  a  faith.  Thus,  neither  the 
creation  of  the  world,  the  immortality  of  the 
soul,  the  Trinity,  the  incarnation,  nor  the  re- 
demption can  be  proved  true,  but  must  be  ac- 
cepted, he  contended,  on  the  authority  of  revela- 
tion :  and  on  the  same  ground  h-e  defended  against 
Thomas  Aquinas  the  immaculate  conception 
(q.v.),  at  a  time  when  it  was  an  open  question 
in  the  Catholic  Church.  This  separation  between 
faith  and  reason  proved  to  be  for  many  centuries 
a  very  great  service  to  science,  as  it  was  made 
possible  for  a  thinker  to  carry  on  many  lines 
of  investigation  and  publish  results  which  would 
have  openly  contradicted  established  dogma,  if  a 
clash  had  not  been  averted  by  the  compromise 
that,  although  according  to  faith  the  dogma  was 
true,  according  to  reason  its  opposite  was  true. 
Duns  Scotus  was  a  realist  in  philosophy  (see 
Xomix.\lism)  ,  and  yet  maintained  that  xmiver- 
sals  do  not  need  to  be  differentiated  to  become 
individuals.  Individuality  is  original,  and  the 
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universal,  while  pree.xisting  in  God's  plan,  has 
real  existence  only  in  the  individuals,  from 
\\hich,  by  abstraction,  the  human  mind  comes 
to  cognize  it.  The  supreme  function  of  mind  is 
for  Duns  Scotus,  not  thought,  as  for  Thomas 
Aquinas,  but  will;  and  he  maintained  the  posi- 
tion by  acutely  pointing  out  that  clear  thought 
presupposes  the  e.xercise  of  will  in  attention. 
Will  is  free,  he  taught,  and  not  determined  by 
motives.  This  is  true,  not  only  of  men,  but  of 
God,  who  therefore  does  not,  as  Thomas  Aquinas 
asserts,  command  an  action  because  He  sees  it  to 
be  good,  but  makes  it  good  by  commanding  it. 
Duns  Scotus  had  numerous  adherents,  the  best 
known  among  whom  was  Francis  of  Mayro 
(d.l325).  But  when  the  revival  of  learning 
came,  the  'Dunsmen,'  or  followers  of  Duns,  'raged 
in  every  pulpit'  against  the  new  classic  studies, 
and  brought  their  name  into  such  disrepute  as 
stupid  obstructionists  that  the  word  dunce 
(  =  Dvmsman)  came  to  mean  a  blockhead.  The 
most  famous  of  Duns  Seotus's  works,  besides  his 
commentaries  on  the  Bible  and  Aristotle,  is  his 
commentary  on  the  Sentences  of  Peter  Lombard, 
called  the  Opus  Oxonicnsc,  of  which  the  Opus 
Parisiense  is  an  abridgment.  The  chief  edition 
of  his  works  is  that  prepared  by  his  order,  and 
usually  assigned  to  Luke  Wadding  (12  vols., 
Lyons,  1639),  but  it  is  by  no  means  complete, 
containing  only  his  philosophical  works;  nor  is 
it  all  authentic,  as  at  least  one  of  the  volumes 
is  a  compilation  of  lecture  notes  taken  by  his 
hearers.  Duns  Seotus's  works  have  not  received 
the  attention  they  deserve,  and  a  satisfactory 
work  on  his  philosophy  is  still  to  seek.  Consult: 
Werner,  Duns  Scotus  (Vienna,  1881);  Pluzan- 
ski,  Essai  snr  la  philosophic  de  Duns  Scotus 
(Paris,  1887);  Siebeck,  '"Die  Willenslehre  bei 
Duns  Scotus  und  seinen  Xachfolgern,"  in  Zeit- 
schrift  fiir  Philosophic  (Berlin,  1898)  ;  Royce, 
Conception  of  God  (New  York.  1898)  ;  also  the 
liistories  of  philosophy  by  Ueberweg,  Erdmann, 
Windelband,  and  H;>(Tding. 

DUN'STAN,  Saixt  (925-88).  An  English 
archbishop  and  statesman.  He  was  born  at  or 
near  Glastonbury  in  925.  and  was  educated  by 
certain  Irish  scholars  living  at  the  school  at- 
tached to  the  old  monastery  of  Glastonbury. 
Dunstan  became  a  learned  scholar,  and  he  was 
also  a  musician,  a  painter  and  a  calligrapher.  and 
a  worker  in  metals.  After  a  sliort  time  at  Court, 
he  became  a  monk  and  acquired  a  great  reputa- 
tion for  sanctity.  Near  the  church  at  Glaston- 
bui'v  he  erected  a  cell,  five  feet  in  length  by  two 
and  one-half  in  breadth,  the  floor  sunk  beneath 
the  surface,  while  the  roof  on  the  outside  was 
only  breast-high.  It  was  here  that,  according 
to  the  legend,  he  had  his  celebrated  encounter 
with  the  devil.  One  evening  while  the  saint  was 
working  at  his  forge,  the  devil  thrust  his  head 
in  at  the  window.  Dunstan  snatched  up  his  red- 
hot  toners,  seized  the  fiend  by  the  nose,  and  held 
him  while  the  entire  neighborhood  resounded 
with  his  cries  of  pain.  On  the  accession  of  Ed- 
mund to  the  throne  in  940,  Dunstan  was  recalled 
to  Court.  The  King  made  him  Abbot  of  Glaston- 
bury (c.945),  and  increased  the  privileges  of  the 
monastery.  Under  Edmund's  successor.  Edred, 
Dunstan  enjoyed  great  favor  and  now  be<xan  to 
distinguish  himself  as  a  statesman.  It  was 
probably  to  Dunstan  that  the  complete  subjuga- 
tion of  the  Northumbrian  Danes  was  due.     He 
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also  attempted  religiovis  reforms,  showing  favor 
to  the  monks  at  the  expense  of  the  married 
clergy.  Edred  was  succeeded  by  Edwy  in  955. 
On  the  (lay  of  the  King's  coronation,  Dunstan 
publicly  rebuked  him  for" seeking  an  uiicanonical 
marriage,  and  so  won  his  ill  will  and  Uiat  of  his 
wife's  family.  He  was  deprived  of  his  offices 
and  banished  (956),  and  his  reforms  were 
checked.  He  Hed  to  Flanders,  where  he  Avas 
well  received,  and  lived  in  Ghent.  He  returned 
to  England  in  958,  and  was  made  Bishop  of 
Worcester:  in  959  he  became  Bishop  of  London, 
and  in  9G0  Archbishop  of  Canterbury.  King 
Edgar,  who  succeeded  Edwy  in  958^  was  long 
a  passive  instrument  in  the  hands  of  Dunstan 
and  his  monkish  party,  who  used  the  opportu- 
nity to  establish  their  "cause  over  the  island,  and 
remove  the  married  clergy  from  abbeys,  cathe- 
drals, and  churches.  At"  the  same  time  they 
ruled  the  kingdom  with  vigor  and  success.  On 
the  death  of  Edgar,  in  975,  Dunstan  espoused  the 
cause  of  Edward  the  JNlartyr,  and  succeeded  in 
placing  his  favorite  on  the  throne.  But  Ethelred 
ultimately  prevailed,  and  the  power  and  influ- 
ence of  Dunstan  declined.  He  retired  to  Canter- 
bury, and  died  there  May  19,  988.  Dunstan  was 
a  nian  of  much  more  than  ordinary  ability.  He 
was  ambitioiis  and  persistent  in  following  up  his 
purposes,  but  his  ambition  and  persistency  were 
guided  by  sagacity  and  far-sighted  statesman- 
ship. It'  is  often  said  that  he  introduced  the 
Benedictine  discipline  into  England.  But  his  re- 
ligious reforms  were  certainly  conceived  and 
started  before  his  visit  to  Ghent,  when  he  had 
his  first  opportunity  of  becoming  familiar  with 
the  Benedictine  Order.  No  authentic  literary 
work  of  Dimstan  is  extant.  Consvilt:  Memo- 
rials of  ^aint  Dunstan,  edited  by  Stubbs  (Rolls 
Series.  London,  1874,  a  collection  of  lives,  with  a 
valuable  introduction)  :  Lingard,  History  and 
Antiquities  of  the  Anglo-Saxon  Clmrch,  vol.  ii. 
(London,  1809)  :  Wright,  Biographia  Literaria, 
vol.  i.  Anglo-Saxon  period    (London,  1842). 

DUN'STEB,  Hexry  (c.1612-59).  An  Ameri- 
can educator,  the  first  president  of  Harvard  Col- 
lege. He  was  born  in  Lancashire.  England,  and 
was  educated  at  ^Magdalen  College,  Cambridge, 
where  he  was  associated  with  Jeremy  Taylor  and 
John  IMilton.  He  emigrated  to  ^Massachusetts 
in  1(540,  and  in  the  same  year  became  the  first 
president  of  Harvard  College,  of  which  since 
1637  Nathaniel  Eaton  had  been  'professor'  or 
'master.'  He  rendered  invaluable  service  to  the 
college,  but  in  1654  was  forced  to  resign  his  office 
for  having  publicly  opposed  the  doctrine  of  in- 
fant baptism.  He  was  an  able  preacher,  and  was 
widely  known  as  a  profound  scholar  and  Ori- 
entalist. Consult  Chaplin,  Life  of  Uenri)  Dun- 
ster   (Boston,  1872). 

DTJN'TON,  .ToHX  (1659-1733).  An  English 
bookseller  and  author.  He  was  apprenticed  to 
a  bookseller  of  I>ondon,  in  a  short  time  set  up 
in  business  for  himself,  in  1685-86  visited  the 
Massachusetts  Bay  Colony  to  dispose  of  a  por- 
tion of  his  stock,  and.  having  seen  John  Eliot 
and  acquainted  himself  somewhat  with  the  na- 
tive tribes,  returned  to  London  to  establish  a 
prosperous  new  business  at  the  Sign  of  the 
Black  Raven.  Subsequently  he  was  involved  in 
debts,  becnme  mentnlly  unbalanced,  and  pub- 
lished his  remarkable  Life  and  Errors  of  John 
Bunion    (1705),  a  strange  mixture  of  nonsense 


and  valuable  information  regarding  himself  and 
many  other  personages  of  the  time.  He  pvib- 
li.shed  the  weekly  Athenian  Mercury  (originally 
the  Athenian  Gazette),  from  1690  to  1696,  and 
in  1717  entered  into  arrangements  with  Defoe 
for  the  publication  of  another  weekly,  to  be 
called  The  Hanorer  Spy.  His  many  political 
tracts  in  support  of  the  Whigs  were  unrecog- 
nized by  the  Ministry. 

DiJNTZER,  dnn'tser,  Johaxn  Heinricii 
Joseph  (1813 — ).  A  German  philologist  and 
literary  historian,  born  in  Cologne.  He  studied 
at  the  universities  of  Bonn.  Cologne,  and  Ber- 
lin, and  in  1846  was  appointed  librarian  of  the 
public  library  in  the  Catholic  gymnasium  at 
Cologne.  His  publications  on  philological  sub- 
jects include  Die  Lehre  r^on  der  lateinischen  Wort- 
bildung  (1836)  ;  Kriiik  und  Erklarung  der  Hora- 
zischen  Gedichte  (1840-46);  Verzeichnis  der  ro- 
mischen  altertiimer  des  Museums  ^VaUraf-Rich- 
artz  in  Koln  (3d  ed.  1885)  ;  and  school  editions 
of  Homer  (2d  ed.  1873  et  seq. ),  and  Horace 
( with  Latin  commentary  1849 ;  with  German 
commentary,  1868-69).  He  has  also  published 
more  than  twenty  biographical  and  critical  works 
on  Goethe,  of  which  the  biography  entitled 
Goethes  Lehen  (2d  ed.  1883)  has  been  translated 
into  English  by  Lyster  (1884).  His  biography 
of  Goethe,  and  similar  works  on  Schiller,  Less- 
ing,  and  Herder,  are  characterized  by  scholarly 
research  and  accuracy,  but  lack  charm  of  style. 

DUNWOOD'Y,  Henry  Harrison  Chase 
(1842 — ).  An  American  meteorologist,  born  in 
Highland  Covmty,  Ohio.  He  graduated  at  the 
United  States  jNlilitary  Academy  in  1866.  After 
serving  in  the  Fourth  United  States  Artillery 
from  1866  to  1869,  he  was  recorder  of  the  Tac- 
tics Board  at  Saint  Louis.  Mo.,  for  two  years.  He 
was  associated  as  meteorologist  with  the  Signal 
Office  at  Washington  for  nearly  twenty  years, 
and  upon  the  organization  of  the  Weather  Bu- 
reau in  1891  was  appointed  chief  of  that  depart- 
ment. He  foxmded  the  weather  service  in  the 
various  States,  and  systematized  the  official  fore- 
casts and  so-called  hot  and  cold  wave  predic- 
tions. In  recognition  of  his  important  work  on 
the  Signal  Corps,  he  was  promoted  to  the  rank 
of  major  in  1889.  His  papers  on  meteorological 
subjects  include  the  following:  Decrease  of  Tcm- 
peralure  nitli  Elccation  and  Reduction  of  Baro- 
meter to  Sea-Level:  Tables  of  Rainfall  and  Tem- 
perature Compared  with  Crop  Production ; 
Weather  Propcrhs;  Ahsolute  Humidity  and 
Mean  Cloudiness  in  the  United  States:  Geo- 
graphical Distribution  of  Rainfall  in  the  United 
States. 

DUODECIMAL  SCALE  (from  Lat.  duode- 
cim,  twelve).  The  name  given  to  the  division  of 
any  unit  into  twelve  equal  parts,  as  the  di- 
vision of  the  foot  into  twelve  inches.  See  Nota- 
tion :  Arithmetic. 

DU'ODE'NUM.     See  Intestines. 

DUPANLOUP,  du'puN'loo',  Felix  Antoine 
Philippe  (1802-78).  A  French  prelate.  He  was 
born  at  Saint  Felix,  Savoy;  Avas  ordained  prie-st 
in  Paris  in  1825.  and  became  confessor  to  the 
Duke  de  Bordeaux  (afterwards  Count  de  Cham- 
bord)  in  1827,  and  Bishop  of  Orleans  in  1840. 
LTnder  Louis  Philippe  a  leader  among  the  Liberal 
Catholics,  ho  became  inider  Napoleon  the  foremost 
champion    of    tlie    temporal    independence   of    the 
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Pope.  Before  the  assembling  of  the  Vatican  Council 
in  1870,  he  opposed  Papal  infallibility,  but  sub- 
mitted to  the  decision  of  the  Council.  At  the 
close  of  the  \\ar  with  Germany  he  was  sent  as  a 
representative  to  the  National  Assembly,  where 
he  favored  a  constitutional  monarchy.  Dupan- 
loup  became  a  member  of  the  French  Academy 
in  1854  and  a  Senator  in  1875.  One  of  his  Ijest 
works  is  De  Vcducation  (1855-57).  His  (Euvres 
choisies  were  published  in  1861.  Consult  Pelle- 
tier,  Monscigiwiir  Diipaidoup  (Paris,  1876). 

DtrPERRON,  dn'pa'rON',  Jacques  Davy 
(1556-1618).  A  French  prelate.  He  was  born  at 
Bern,  the  son  of  Protestant  parents,  who  had 
Hed  from  Normandy  to  Switzerland.  He  suc- 
ceeded in  winning  a  position  at  Court,  and  the 
protection  of  the  Duke  de  Joyeuse,  and  became 
a  Roman  Catholic.  Soon  thereafter  he  was  ap- 
pointed reader  to  King  Henry  III.,  and,  though 
a  layman,  pi'eached  at  Vincennes,  and  on  the 
death  of  ^lary  Queen  of  Scots  was  chosen  to  pro- 
nounce lier  eulogy.  His  success  in  oratory  and 
his  ambition  led  him  to  take  orders.  Toward  the 
end  of  the  reign  of  Henry  III.  he  attached  him- 
self to  the  Cardinal  de  Bourbon,  whose  secrets 
he  is  said  to  have  sold  to  Henry  IV..  That  mon- 
arch made  him  Bishop  of  Evreux.  With  Car- 
dinal d'Ossat,  Duperron  persuaded  the  Pope  to 
relieve  the  kingdom  of  the  interdict,  and  received 
for  his  services  the  cardinal's  hat  in  1604.  In 
all  theological  disputes,  he  took  an  active  part 
against  the  Protestants.  He  wrote  many  contro- 
versial works,  some  ballads,  and  an  elegj^  L'owbre 
de  M.  I'amiral  de  Joyeuse   (1588). 

DUPES,  D.\Y  OF  (Fr.  journee  des  dupes). 
The  name  given  in  France  to  November  11,  1630, 
because  on  that  day  Richelieu  foiled  the  enemies 
who  had  nearly  succeeded  in  ousting  him  from 
the  royal  favor. 

DUPETIT-THOUARS,  dn'p'-te'too'ar',  Abel 
AuBERT  (1793-1864).  A  French  naval  officer. 
In  1839  he  completed  a  voyage  around  the 
world  as  captain  of  the  Venus.  In  1842,  he 
placed  the  Marquesas  Islands,  and  the  following 
year  the  whole  Society  group,  under  the  protec- 
tion of  France.  In  1846  he  was  made  vice-admi- 
ral and  in  1849  was  elected  to  the  Legislative 
Assembly.  He  published  Vojiaric  aiitour  dii 
monde  sur  la  frcgate  La   Venus   (1841-49). 

DUPETIT-THOUARS,  Louis  Marie  Aubert 
(175S-1S31I.  A  French  botanist,  born  at  Bou- 
mois,  near  Saumur.  In  1792  he  accompanied 
his  brother,  Aristide  Aubert,  a  naval  conmiander, 
to  Madagascar  and  the  neighboring  islands, 
where  he  collected  numerous  botanical  specimens. 
In  1802  he  returned  to  Paris,  where  he  was  ap- 
pointed director  of  the  Royal  Institute  of  Arbori- 
culture. The  results  of  his  extensive  travels 
in  the  Eastern  island  were  published  in  a  series 
of  works  of  which  the  publication  entitled  His- 
toire  des  vegetaux  rccneiUis  sur  les  iirs  de  France, 
de  Bourbon  et  de  Madagascar  ( 1804) ,  is  probably 
the  most  important. 

DUPIN,  dii'paN'.  AxDRfi  Marie  Jean  Jacques 
(17S3-1865).  A  French  laA\-yer  and  statesman. 
He  was  born  at  Varzy,  in  the  Department  of 
Ni&vre,  and  studied  in  Paris.  After  holding  a 
professorship  in  law,  he  was  elected  in  1815  a 
njember  of  the  Chamber  of  Deputies.  The  pub- 
lication of  his  treatise,  De  la  lihre  defense  des 
accuses,  caused  him  to  be  chosen  as  counsel  for 


Marshal  Xey  and  others  in  the  trials  for  treason 
and  sedition  that  followed  the  restoration  of  the 
Bourbons.  In  his  pamphlet,  La  revolution  de 
1S30,  he  endeavored  to  prove  the  lawful  character 
of  this  revolution,  and  showed  himself  an  ardent 
defender  ot  the  rights  of  the  bourgeoisie.  Louis 
Philippe  made  him  his  intimate  counselor  and 
procurator-general  of  the  Court  of  Cassation. 
In  1832  he  became  a  member  of  the  Academy. 
From  1832  to  1840  he  was  president  of  the 
Chamber  of  Deputies.  He  was  on  the  legislative 
committee  which  drafted  the  new  Constitution 
after  the  Revolution  of  1848,  and  was  president 
of  the  Legislative  Assembly  at  the  time  of  the 
coup  d'etat.  In  conseqiience  of  the  confiscation 
of  the  Orleans  estates  in  1852,  Dupin  resigned 
his  place,  and  retired  for  a  time  from  public  life; 
but  in  1857  he  consented  to  resume  his  previous 
office  of  procurator-general  of  the  Court  of  Cassa- 
tion. Of  his  many  important  works  there  may 
be  mentioned  the  Glossaire  de  Vancien  droit  fran- 
<;ais  (1846).  and  Opuscules  de  jurisprudence 
(1851).     Consult  his  Memoires  (Paris,  1855-63). 

DUPIN,  Chevalier  Auguste.  The  famous 
character  introduced  by  Edgar  Allan  Poe  as  a 
French  detective  into  several  of  his  short  stories, 
notably  The  Murders  in  the  Rue  Morgue  and 
The  Mystery  of  Marie  Roget.  The  type  thus 
created  by  Poe  was  imitated  by  Conan  Doyle  in 
his  Sherlock  Holmes  stories. 

DUPIN,  Pierre  Charles  Francois,  Baron 
( 1784-1873).  A  French  economist  and  politician, 
brother  of  Andre  Dupin.  He  was  born  at  Varzy, 
in  the  Department  of  Nievre :  was  educated  at 
the  Polytechnic  School  in  Paris ;  and  was  after- 
wards employed  as  inspector-general  of  the 
Marine  Department.  He  traveled  in  England 
for  the  purpose  of  studying  its  industries  and 
conmierce,  and  on  his  return  he  published  Voyages 
dmis  la  Grande-Bretagne  (1820-24).  In  1819  he 
was  made  professor  in  the  Conservatoire  des  Arts 
et  Metiers,  but  his  interests  became  more  and 
more  centred  in  politics,  in  which  he  at  first 
showed  liberal  leanings,  but  finally  took  up  the 
cause  of  the  Bourbons.  In  182S  lie  was  elected 
Deputy  for  the  Department  of  Tarn,  and  took  part 
with  the  moderate  opposition,  though  Charles  X. 
had  made  him  baron  four  years  earlier.  After 
the  February  revolution  of  1848,  Dupin  was 
elected  member  of  the  Constituent  Assembly  and 
later  of  the  Legislative  Assembly;  and  after  the 
coup  d'etat  he  became  a  Senator  for  life.  His 
mathematical  treatise,  Developpement  de  g6o- 
inctrie  pour  faire  suite  a  la  gcometrie  pratique 
de  Mange  (1813),  gave  him  membership  in  the 
Academic  des  Sciences. 

DUPIN,  Louis  Ellies  (1657-1719).  A 
French  .lansenist  theologian  and  historian.  He 
was  born  in  Paris,  where  he  became  professor 
at  the  Royal  College.  He  was  frequently  at- 
tacked because  of  his  views,  which  he  was  several 
times  compelled  to  retract,  and  was  exposed  to 
severe  criticism  because  of  his  attitude  toward 
William  Wake,  Archbishop  of  Canterbury.  His 
Bihliotheque  universelle  des  auteurs  ecclesias- 
tiqucs  (58  vols.,  1686-1704)  is  a  complete  his- 
tory of  the  theological  literature  of  the  Church 
and  is  recognized  as  a  standard  work,  not  only 
as  regards  the  numerous  biographical  sketches 
contained  in  it,  but  also  because  of  its  exhaustive 
list  of  works  and  the  criticisms  and  other  data 
bearing  on   them. 
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DUPLEIX,  du'pla',  Joseph  FRAxgois,  IMar- 
quis  {101)7-1764).  A  French  colonial  Governor- 
General,  celebrated  as  the  opponent  of  British 
supremacy  in  India.  He  A^as  born  at  Lan- 
di'ecies,  a  town  not  far  from  Valenciennes,  Jan- 
uary 1,  1697,  and  was  carefully  educated  by  his 
father,  a  rich  farmer-general.  He  made  several 
voyages  to  America  and  India,  which  engendered 
a  remarkable  aptitude  for  business  enterprise.  In 
1720  he  went  as  member  of  the  Superior  Council 
to  Pondicherry,  where  he  soon  gained  a  large  pri- 
vate fortune.  In  1731  he  proceeded  to  Chander- 
nagor  as  Intendant,  and  in  four  j^ears,  by  his 
energetic  and  prudent  measures,  ba'cked  by  his 
own  capital,  had  converted  that  "decayed  and 
lifeless"  town  into  a  thriving  port.  His  suc- 
cess received  due  recognition  and  in  1742  he  re- 
ceived the  position  and  title  of  "General  Com- 
mandant of  the  French  possessions  in  India." 
He  soon  disclosed  the  genius  of  an  empire-builder, 
with  splendid  schemes  for  territorial  acquisition, 
in  which  he  was  ably  seconded  by  his  wife. 
Jeanne  Albert  de  Castro,  celebrated  in  Indian  an- 
nals as  Joanna  Begum,  the  'Princess  Joanna.' 
His  efforts,  however,  to  form  alliances  and  to 
strengthen  his  position  received  little  supjiort 
from  the  French  East  India  Company  or  the 
French  Government;  he  was  ordered  to  cease  all 
outlay  on  the  fortification  of  Pondicherry,  but 
continued  the  work  mainly  at  his  own  expense. 
In  1745  the  struggle  known  as  the  War  of  the 
Austrian  Succession,  in  which  France  and  Eng- 
land were  arrayed  against  each  other,  extended 
to  the  Indian  Peninsula.  The  English  East  India 
Company,  alarmed  at  Dupleix's  activity,  had 
fortified  IMadras.  At  first  the  French  were  suc- 
cessful :  with  the  help  of  Labourdonnais,  Gov- 
ernor of  the  Isles  of  France  and  Bourbon,  Dupleix 
repulsed  an  English  attack  under  Commodore 
Barnett  on  Pondicherry,  and  in  1746  Madras  was 
captured  by  Labourdonnais,  but  the  results  were 
fruitless,  owing  to  the  mutual  jealousies  of  that 
commander  and  Dupleix.  Dupleix  refused  to  re- 
store Madras  to  the  English  according  to  a  com- 
pact of  bribery  entered  into  by  Labourdonnais, 
and  sent  the  latter,  on  a  charge  of  treason,  to 
France.  The  same  year  Dupleix  was  ennobled. 
He  was  successful  in  several  brilliant  engage- 
ments against  the  Nawab  of  the  Carnatic,  who 
had  a  personnal  grievance  in  connection  with  the 
retention  of  Madras;  in  1748  he  compelled  Ad- 
miral Boscawen  to  raise  the  siege  of  Pondicherry 
after  an  attack  of  five  weeks.  The  peace  of  Aix- 
la-Chapelle  put  an  end  to  hostilities,  and  restored 
^ladras  to  the  English,  mvich  to  Dupleix's  cha- 
grin. He,  nevertheless,  continued  his  plans  and 
negotiations  for  the  subjection  of  southern  India, 
and  by  1751  the  Deccan  and  the  Carnatic  w-ere 
practically  under  French  domination,  and  Du- 
pleix's dream  of  making  the  power  of  France 
paramount  in  India  seemed  realized.  He  was 
inadequately  supported,  however,  and  English 
activity  under  Lawrence  (q.v.)  and  Clive  (q.v. ) 
soon  gained  the  upper  hand.  Dupleix's  splendid 
work  was  ended  by  his  recall  to  France  in  1754. 

For  the  company  he  had  expended  $1,200,000 
of  his  private  fortune.  In  addition  he  had  ad- 
vanced large  sums  to  his  native  allies  on  the 
security  of  the  revenue  of  certain  districts.  He 
was  never  repaid.  Neglected  by  his  ungrateful 
country,  the  ablest  statesman "  of  Louis  XV.'s 
reign  was  allowed  to  die  in  want  and  obscurity 
in  Paris,  November  10.  1764. 


Consult:  Malle.son,  Dupleix  (Oxford,  1890)  ; 
id.,  History  of  the  French  in  India  (London, 
1866);  Bionne,  Dupleix  (2  vols.,  Paris,  1881); 
Hamont,  Un  essai  de  I'empire  frangais  dans 
I'Inde  an  dix-huiticme  siecle ;  Dupleix  d'apres  sa 
correspondance  inedite  (Paris,  1881);  Orme,  A 
History  of  the  Military  Transactions  of  the  Brit- 
ish Nation  in  Indostan,  from  the  year  174^ 
(4th  ed.,  3  vols.,  London,  1803)  ;  and  compare 
Macaulay's  essay  on  Clive  (London,  1840). 

DTJPLESSIS,  dn'ple-se',  Geokues  (1834-99). 
A  French  historian  of  art,  born  at  Chartres.  He 
was  made  conservator  of  the  department  of 
prints  in  the  National  Library  in  Paris,  and  in 
1891  became  a  member  of  the  Academic  des 
Beaux-Arts.  His  publications  include:  Histoire 
de  la  gravure  en  France  ( 1861 )  ;  Les  costumes 
historiques  des  XT  I.,  XVII.  et  XYIII.  siecles. 
with  drawings  by  Lechevallier  and  Chevignard 
(1867-73);  Catalor/ue  de  I'oeuvre  de  Claude 
Gelee,  in  collaboration  with  E.  Meume  (1875)  ; 
Histoire  de  la  grarirre  en  Italic,  en  France  en 
Allemagne  ( 1880) ,  and  Icones  Veteris  Testamenti 
de  H.  Holbein    (1884). 

DU  PLESSIS-MORNAY,  mor'na',  Philippe 
(1549-1623).  A  distinguished  French  Protestant 
leader,  frequently  called  'the  Huguenot  Pope.' 
He  was  born  at  Buliy,  in  Normandy,  of  nominal- 
ly Catholic  parents,  who  destined  him  for  the 
priesthood,  but  early  in  life  he  declared  himself 
a  Protestant.  His  convictions  were  strengthened 
by  visits  to  Geneva  and  Heidelberg,  then  the  cen- 
tre of  Calvinism,  during  four  years  of  travel 
(1568-72).  On  his  return  to  France  he  attached 
himself  to  Coligny,  whose  fate  he  escaped  on  the 
night  of  Saint  Bartholomew.  He  remained  in  Eng- 
land for  a  year,  but  came  back  to  take  up  arms 
for  the  Huguenot  cause.  He  was  captured  by 
Guise  at  the  siege  of  Dormans  in  1575;  but,  not 
being  recognized,  gained  his. liberty  by  the  pay- 
ment of  a  small  ransom  and  took  refuge  with  the 
Duke  of  Bouillon  at  Sedan.  Here  he  married  a 
young  widow,  Charlotte  Arbaleste,  whose  hatred 
of  Catholicism  was  equal  to  his  owTi.  Henry  of 
Navarre  sent  him  to  England  as  a  personal 
representative  in  1577,  and  during  this  period  he 
wrote  a  number  of  theological  works.  On  Conde's 
death  in  1588  he  was  recognized  as  the  head  of 
the  Huguenot  faction,  and  had  nuich  influence  with 
Henry  III.,  whom  he  persuaded  to  legalize  the 
preaching  of  the  reformed  doctrine  tliroughout 
France.  He  also  succeeded  in  bringing  about  an 
understanding  between  the  King  and  his  future 
successor,  and  liis  services  were  recognized  by 
his  appointment  as  Governor  of  Saunuir,  where 
he  made  things  so  difficult  for  the  Catholics  that 
many  of  them  fled  from  the  district.  After  the 
murder  of  Henry  III.  he  took  a  prominent  part 
in  the  military  and  other  movements  which 
brought  Henry  of  Navarre  to  the  throne,  but  the 
latter's  conversion  ended  his  oflficial  activity.  He 
lost  his  position  in  the  King's  Council,  but  re- 
tained his  governorship,  building  at  Saumur  a 
Protestant  church  and  college  for  the  education 
of  preachers.  His  scheme  for  the  organization 
of  French  Protestants  was  adopted  by  the  gath- 
ering at  Sainte-Foy  in  1594,  and  he  was  con- 
cerned in  the  negotiations  which  led  up  to  the 
Edict  of  Nantes.  The  principal  event  of  his 
later  years  was  his  famous  controversy  with 
Duperron,  the  learned  Bishop  of  Evreux,  who 
accused  him  of  misquotation  and  garbling  in  one 
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of  his  controversial  treatises,  and  met  and  routed 
him  in  a  public  disputation.  Du  Plessis  was  de- 
prived of  his  oflice  at  the  time  of  tlie  Huguenot 
rising  of  1G21,  and  died  in  retirement  on  his 
estate  of  La  ForOt-sur-Sevre  two  years  later. 
Consult  his  Memolres  et  correspondance,  repub- 
lished in  12  volumes  (Paris,  1824-25)  ;  also 
Ambert,    Du    Plessis- Mornay    (Paris,    1847). 

DUPLICATION  OF  THE  CUBE.     See  Cube. 

DUPLOYE,  du'plwu'yu',  E.MiLE  (1833—).  A 
French  stenographer,  born  at  Xotre  Dame  de 
Liesse  (Aisne).  He  was  for  a  time  an  abbe,  but 
afterwards  became  known  as  the  inventor  of  a 
skillful  and  widely  used  system  of  stenograph}-. 
With  his  brother  Gustave,  he  published  a  text- 
book in  exposition  of  tliis  method  (4th  ed. 
1867).  Consult  the  article  by  ^leyer  in  No. 
436  of  the  Archiv  fiir  Htenographie  (Berlin, 
1885). 

DUPONCEAU,  du'pox'so'.  Piekre  I:tienne 
( 17()0-1844) .  A  French-American  writer  and 
scholar.  He  was  born  in  France,  studied  law  at 
tlie  college  at  Bressuire,  and  became  secretary  to 
Baron  Steuben,  with  whom  in  1777  he  came  to 
America  and  entered  the  Continental  army,  in 
which  he  was  commissioned  a  captain,  serving 
with  Steuben  in  the  New  Jersey  and  Pennsyl- 
vania campaigns  and  in  the  South.  He  left  the 
army  in  1781  and  became  a  translator  and  corre- 
spondent in  the  office  of  the  Secretary  for  For- 
eign Affairs,  Robert  R.  Livingston.  He  re- 
mained in  that  position  until  the  close  of  the 
war,  when  he  settled  in  Philadelphia,  where  he 
began  the  practice  of  law  in  1785,  and  attained 
high  rank  as  an  advocate.  After  the  purchase 
of  Louisiana,  President  Jefferson  offered  him  the 
appointment  of  Chief  Justice  of  the  Territory, 
but  he  declined.  In  addition  to  original  legal 
treatises  and  translations  of  French  and  German 
legal  works,  Duponceau  devoted  himself  to 
philology.  Among  his  published  works  are  Eng- 
lish Phonology  (1818);  Exposition  sommaire 
dc  la  constitution  des  Etats-Unis  d'Amerique 
(1837);  Mcmoire  sur  le  systenie  grammatical 
des  languages  de  qnelqiies  nations  indiennes  de 
I'Amcrique  du  Yard  (1838),  which  won  for  him 
a  medal  from  the  French  Institute;  and  Dis- 
sertation on  the  Nature  and  Cliaracter  of  the 
Chinese  System  of  Writing  (1838). 

DUPONT,  du'poN',  Pierre  (1821-70).  A 
French  song-writer.  He  was  born  in  Lyons,  the 
son  of  a  workman;  was  brought  up  by  his  cousin, 
who  was  priest  of  Roche  Taillere-sur-Saone ;  stud- 
ied in  the  seminary  of  Largentieres,  and  after- 
wards passed  a  short  time  in  a  lawyer's  office. 
His  poem  Les  dcAix  anges  was  printed  in  1842, 
and  won  a  prize  in  the  Academy.  Dupont  after- 
wards wrote  some  republican  verses  that  came 
near  causing  his  banishment.  He  owes  his  popu- 
larity to  the  songs  written  for  the  peasants,  such 
as  Les  hneufs,  Les  lapins.  and  Le  chanson  du 
pain. 

DU  PONT,  Samuel  Francis  (1803-65).  A 
United  States  naval  officer.  He  was  born  at  Ber- 
gen Point,  N.  J.;  entered  the  navy  as  midshipman 
in  1815,  and  subsequently  served  in  various 
capacities  and  on  various  vessels  until  1842, 
when  he  was  raised  to  the  rank  of  commander. 
In  the  Mexican  War,  as  commander  of  the 
Cyane,  he  captured  San  Diego  and  La  Paz, 
California;  served  under  Commodore  Sluibrick 
in  the  capture  of  Mazatlan;  and,  at  the  head  of  a 


naval  force,  defeated  a  large  body  of  Mexicans  at 
San  Jose.  In  1855  he  was  promoted  to  be  cap- 
tain, and  in  December,  1860,  was  placed  in  com- 
mand of  the  Philadelphia  Navj'  Yard.  In  June, 
1861.  he  became  president  of  a  board  of  naval 
officers  appointed  to  formulate  a  plan  of  naval 
operations  against  the  Confedei-ates.  and  in  Sep- 
tember was  made  a  flag-officer.  He  was  in  chief 
command  of  the  expedition  which  left  Norfolk, 
Va.,  early  in  Octolier,  and  in  a  series  of  brilliant 
operations  ca))tured  Port  Royal,  S.  C,  Saint 
jNIary's,  Fernandina,  Jacksonville,  Fort  Clinch, 
and  Saint  Augustine,  Fla.,  besides  establishing 
fourteen  blockading  stations.  For  this  he  re- 
ceived the  thanks  of  Congress  and  was  raised  to 
the  rank  of  rear-admiral,  his  commission  dating 
from  July  16,  1862.  On  April  7,  1863,  as  com- 
mander of  nine  armored  vessels,  he  made  a  de- 
termined attack  upon  Charleston,  S.  C,  but  was 
repulsed  with  considerable  loss.  Admiral  Du 
Pont  was  relieved  by  Admiral  Dahlgren  in  July 
of  that  year,  and  took  no  further  part  in  the  war. 
I^'or  a  partial  account  of  his  services  during  the 
Civil  \\'ar.  consult  Ammen,  The  Atlantic  Coast 
(New  York,  1883). 

DUPONT  DE  L'ETANG,  du'poN'  de  la'taN', 
Pierre.  Count  (1765-1840).  A  French  general. 
He  participated  in  the  overthrow  of  the  Direc- 
tory and  served  with  great  distinction  at  Ma- 
rengo, Jena,  and  Friedland.  but  his  unsuccessful 
expedition  to  Spain  in  1808,  where  he  was  com- 
pelled to  surrender  his  army,  brought  about  his 
disgrace  and  imprisonment.  After  Napoleon's 
downfall  he  was  Minister  of  War  during  the 
Hundred  Days,  and  during  the  second  restoration 
became  a  member  of  the  Privy  Council. 

DUPONT  DE  L'EURE,  dP  ler,  Jacques 
Charles  (1767-1855).  A  French  statesman,  born 
at  Neubourg,  Normandy.  He  was  an  advocate  be- 
fore the  Parliament  of  Normandy  in  1789,  and 
held  various  judicial  offices  during  the  Revolu- 
tion. He  entered  political  life  as  a  member  of  the 
Council  of  Five  Hundred  in  1798.  He  was 
chosen  a  Deputy  from  the  Eure  to  the  Corps 
Legislatif  in  1813,  and  in  the  following  year  was 
elected  to  the  Chamber  of  Deputies,  by  which 
he  was  chosen  Vice-President.  Reelected  in  1815, 
he  was  the  author  of  the  famous  declaration  of 
the  Chamber  to  the  Allies,  that  France  would 
recognize  no  government  that  would  not  guar- 
antee to  it  tlie  liberties  which  had  been  estab- 
lished by  the  Revolution.  From  1817  to  1848 
he  was  a  member  of  the  Chamber  of  Deputies, 
acting  consistently  with  the  Liberal  opposition. 
In  1830  for  a  few  months  he  held  the  portfolio 
of  Justice  in  the  first  Cabinet  of  Louis  Philippe. 
After  his  resignation  he  continued  as  a  leader 
of  the  opposition  until  the  Revolution  of  1848, 
when  he  was  chosen  President  of  the  Provisional 
Government.  He  retired  to  private  life  in  the 
following  year.  In  all  his  long  career  his  probity 
and  disinterestedness  were  never  questioned,  and 
his  sterling  honesty  and  consistent  advocacy  of 
constitutional  liberty  won  for  him  the  title  of 
the  'Aristides  of  the   French   tribune.' 

DUPONT  DE  NEMOURS,  du'poN'  de  ne- 
moor',  Pierre  Samuel  (1739-1817).  A  French 
statesman  and  writer  on  finance,  and  an  ex- 
ponent of  the  theories  of  the  physiocrats  (q.v.). 
He  was  born  and  educated  in  Paris.  In  1772  he 
was  secretarj'  of  the  Council  of  Public  Instruc- 
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tion  in  Poland.  He  went  back  to  France  two 
years  afterwards  to  assist  his  friend  Turgot  in 
the  administration,  and  with  Turgot  went  into  re- 
tirement in  1776.  In  1782  Vergennes  intrusted 
liini  with  the  task  of  drafting  the  treaty  recog- 
nizing the  independence  of  the  United  States. 
Subsequently  he  was  a  member  of  the  Council  of 
State  and  Commissary-General  of  Commerce.  Dur- 
ing the  Revolution  he  favored  a  constitutional 
monarchy,  but  was  compelled  to  hide  when  the 
Republicans  triumphed.  He  was  found  and  im- 
prisoned: but  Robespierre's  fall  saved  him.  His 
reactionary  attitude  in  the  Council  of  Ancients 
made  him  exceedingly  unpopular  and  caused 
iiim  to  emigrate  to  the  United  States  in  1799. 
He  returned  to  France  in  1802,  but  declined  all 
political  office,  except  that  of  a  commissioner  to 
arrange  the  transfer  of  Louisiana  to  the  United 
States.  Jefferson  requested  Dupont  to  prepare 
a  scheme  of  national  education.  The  scheme  Avas 
never  adopted  in  the  United  States,  but  some  of 
its  features  were  embodied  in  the  French  code. 
After  Xapoleon's  first  downfall,  Dupont  became 
secretary  to  the  Provisional  Government,  and 
on  the  restoration  of  the  Bourbons  was  made  a 
Councilor  of  State.  The  return  of  Xapoleon 
caused  him  to  leave  France,  and  he  spent  the 
remainder  of  his  life  with  his  two  sons,  powder 
manufacturers,  in  the  State  of  Delaware.  Con- 
sult Schelle.  Dupont  de  Xemours  et  I'ccole  phy- 
siocrat iqiie  (Paris,  1888). 

DIJPPEL,  dup'pel.  or  Dybbol.  A  village  in 
the  Prussian  Province  of  Schleswig-Holstein, 
situated  on  the  peninsula  of  Sundewitt,  16  miles 
northeast  of  Flensburg  ( Map :  Germany,  CI). 
Engagements  took  place  here  between  the  Danes 
and  Germans  in  May  and  June,  1848.  On  April 
13,  1849,  the  Germans  stormed  the  Danish  posi- 
tions at  this  place,  and  in  the  second  Schleswig- 
Holstein  ^^'ar  the  strongly  fortified  lines  of  Diip- 
pel  were  stormed  by  the  Prussians.  April  18. 
1864. 

DUPRAT,  du'pra'.  Axtoixe  (1463-1.53.5).  A 
Chancellor  of  France,  born  at  Issoire  ( Auvergne) . 
He  became  president  of  the  Parlement  of  Paris 
under  Louis  XII..  and  Francis  I.,  on  his  accession 
to  the  throne,  in  1515,  appointed  him  Chancellor. 
As  such  he  entered  into  negotiations  with  Pope 
Leo  X.  regarding  the  abrogation  of  the  Pragmatic 
Sanction,  and  concluded  the  concordat  by  which 
both  the  Church  and  the  nobility  of  France  were 
entirely  subject  to  the  royal  authority.  In  con- 
cluding this  agreement  he  encountered  great  op- 
position, chiefly  on  the  part  of  the  clergA*  and 
the  university,  but  retained  the  royal  patron- 
age, by  which  he  ultimately  secured  the  Arch- 
bishopric of  Sens  and  the  cardinalate.  He  ad- 
vanced the  absolute  power  of  the  State  and  has 
therefore  justly  been  called  the  predecessor  of 
Richelieu  and  Mazarin.  It  is  said  that  he  might 
have  been  the  successor  of  Pope  Clement  VII.  but 
for  the  influence  of  Francis  I.,  who  desired  to 
retain    his    services. 

DUPRAY,  du'pra',  Henri  Louis  (1841  —  ). 
A  French  painter,  born  at  Sedan  (Ardennes). 
He  studied  in  Paris  under  Pils  and  Cogniet.  His 
subjects  are  military  only,  and  in  this  line  he 
ranks  almost  with  Detaille.  His  best-known 
pictures  are  "La  bataille  de  Waterloo"  (1870)  ; 
"Grande  Garde  aux  environs  de  Paris  pendant 
le  siege"  (1872):  "Visite  de  I'Amiral  La  Ron- 
ciere  Le  Xoury  et  du  General  Ducrot  aux  avant- 


postes  pendant  le  siege";  "Le  capitaliste"' 
(1879):  and  •"I'lmperatrice  Eugenie  quittant 
Paris"  (1884). 

DUPRE,  du'pra'.  Giovanni  (1817-82).  An 
Italian  sculptor  of  French  descent,  born  at 
Siena.  He  first  practiced  A\ood-carving  and  then 
studied  under  Bartolini  in  Florence,  where  he 
afterwards  lived.  His  first  success  was  "'Aber' 
(1842)  and  its  companion  piece  "Cain"  (1845), 
both  now  in  the  Pitti  Gallery.  Florence.  These 
were  followed  by  the  pedestal  for  a  colossal  vase 
(also  in  the  Pitti),  and  a  design  for  the  monu- 
ment to  the  Duke  of  Wellington.  Both  show  his 
taste  for  allegory,  whicli  wa>  further  developed 
by  his  increasing  admiration  for  Canova.  When 
the  elaborate  fagades  for  Santa  Croce  and  the 
Duomo  were  designed  by  ^Matas  and  de  Fabris, 
Dupre  received  orders  for  works  on  both.  But  he 
lived  to  complete  only  the  "Madonna  Addolorata" 
(1860)  and  the  lunette  over  the  main  door  of 
Santa  Croce,  representing  the  "Triumph  of  the 
Cross."  At  the  Paris  Exposition  of  1867  he  was 
awarded  the  gold  medal,  and  in  1868  was  made 
corresponding  member  of  the  French  Institute. 
His  last  great  work  was  the  monument  to 
Cavour  at  Turin  (1873).  Other  statues  by  him 
include  the  "Pieta,"  in  the  Siena  cemetery, 
called  his  masterpiece;  the  "Dying  Sappho,"  and 
the  monument  to  the  Countess  Ferrari-Corbelli, 
in  San  Lorenzo,  Florence.  At  times  Dupre  car- 
ried realism  to  an  extreme,  but  his  work  is 
forcible,  and  his  anatomy  and  drapery  admir- 
able, though  he  had  the  faults  of  the  modern 
Italian  school  in  abuse  of  allegory,  and  lack  of 
repose.  His  autobiography,  Pensieri  suW  arte  e 
ricordi  aiitohiografici.  appeared  in  1879  (trans- 
lated by  Peruzzi,  1884).  Consult:  Frieze,  Gio- 
vanni Diipi-€  (London,  1886)  ;  Venturi,  Scritti 
minori  e  lettere  di  Giovanni  Dupre,  con  un 
appcndicc  ai  ricordi  aiitohiografici  (Florence, 
1885). 

DUPRE,  Jui.es  (1812-89).  A  French  land- 
scape painter  of  the  Barbizon  group.  He  was 
bora  at  Xantes,  April  5,  1812.  His  father  was 
a  porcelain  manufacturer  at  Parma  in,  and  after- 
wards in  Limousin,  and  the  lad's  first  experi- 
ence in  design  was  gained  in  decorating  porcelain 
in  his  father's  factory.  Some  sketches  which 
lie  made  in  Limousin  attracted  the  attention  of 
amateurs,  and  Jules  was  enabled  to  go  to  Paris. 
He  was  little  influenced  by  his  teachers.  Laiigier 
and  Pils :  much  more  by  the  paintings  of  Hob- 
bema  and  Riiysdael.  in  the  Louvre,  and  always 
sought  inspiration  in  Xature  herself.  In  the 
memorable  Salon  of  1831,  he  exhibited  fine 
studies  from  nature  made  in  Haute  Vienne, 
among  which  were  "Interior  of  a  Forest,"  "View 
of  Isle  Adam,"  and  "Interior  of  a  Courtyard." 
They  attracted  great  attention,  as  did  his  ex- 
hibits of  1833:  "Evening,"  "Environs  of  Paris," 
and  the  "Valley  of  ^lontmorency."  In  1843  he 
painted  his  famous  "Farmyard,"  and,  at  the 
invitation  of  Lord  Graves,  one  of  his  patrons, 
he  visited  England  in  the  same  year.  He  was 
greatly  impressed  with  the  English  landscapists, 
especially  by  Constable,  whose  work  much  influ- 
enced his.  One  of  the  results  of  this  trip  was 
his  picture  "Environs  of  Southampton,"  ex- 
hibited in  1835,  a  wonderful  representation  of  a 
storm  sweeping  across  an  undulating  country.  In 
the  same  year  he  exhibited  a  "Wood  in  Creuse." 
and  "Pasture  in  Limousin."     In  the   latter  pic- 
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ture  he  has  accomplished  the  difficult  task  of 
rendering  the  effect  of  a  hot  sununer's  day,  with 
its  strong  contrasts  of  bright  colors  just  after  a 
rain. 

In  1S52  he  exhibited  '"Sunset,"  "Pastureland," 
•and  "Entrance  to  a  Village,"  all  excellent  works. 
But  immediately  afterwards  he  returned  to 
risle  Adam,  devoting  himself  exclusively  to 
nature  and  art.  He  did  not  again  exhibit  until 
the  Paris  Exposition  of  18G7,  to  which  he  sent 
twelve  canvases,  not  equal  to  his  former  works, 
but  somewhat  labored  in  handling.  The  best 
among  them  were  the  "Forest  of  Compiegne," 
"The  Gorge  of  Eaux  Chaudes,"  and  "Pastures 
of  Berry."  During  the  war  of  1870  he  resided 
at  Cayeux-sur-JNIer,  and  found  in  its  barren  and 
lonely  neighborhood  subjects  which  well  ex- 
pressed his  own  melancholy.  The  marines  which 
he  i)ainted  at  this  time,  like  his  "Moonlight," 
belong  to  his  best  work.  After  the  war  fortune 
began  to  smile  upon  him,  and  in  1872  he  was 
able  to  buy  his  now  historic  house  at  I'Isle 
Adam.  He  passed  the  rest  of  his  life  in  peace 
and  quiet,  surrounded  by  his  pupils  and  friends, 
to  whom  he  communicated  his  ideas  on  art, 
in  an  original  fashion.  In  the  Exposition 
of  1889  there  were  exhibited,  besides  his  older 
works,  eight  others  which  sliowed  his  vigor  un- 
impaired, such  as  a  "Road  in  the  Park  of  Stors," 
a  "Storm  at  Sea,"  a  "Ravine  in  ^larais."  He 
died  at  I'Isle  Adam,  October  6,  1889 — a  beautiful 
and  unselfish  character,  loved  by  all  with  whom 
he  associated.  He  was  the  devoted  friend  of 
Rousseau,  Corot,  Millet,  and  other  artists. 

Dupre  was  one  of  tlie  greatest  jiainters  of  the 
Barbizon  School — the  dramatist  of  the  group,  as 
Rousseau  was  the  epic  and  Corot  the  lyric  poet. 
He  Avas  a  melanhcoly  spirit,  and  loved  to  por- 
tray the  tragic,  the  gloomy,  the  terrible  in 
nature.  He  attached  especial  importance  to  the 
handling  of  light  in  a  picture,  and,  in  order  to 
accomplish  this,  he  often  made  such  free  use  of 
impasto  that  his  pictures  almost  became  reliefs. 
His  colors  are  bright;  it  has  been  well  said  that 
'he  sees  nature  througli  a  prism.'  But  they  are 
harmonious,  and  he  excels  in  his  contrasts.  He 
was  made  Chevaliei-  of  the  Legion  of  Honor  in 
1849,  Olficier  in  1870,  and  received  the  Gold 
Medal  of  Honor  at  the  Exposition  of  1889.  Con- 
sult: Claretie,  Peintres  et  sculpteurs  contempo- 
rains,  deuxieme  serie  (Paris,  1899)  ;  Hustin, 
"Jules  Dupre,"  in  Les  artistes  cclcbres :  Les 
homines  dit  jour:  31.  Jules  Diiprc  (1811-79), 
par  tin  critique  d'art  (Paris,  1879)  ;  and  the 
articles  bv  Menard,  in  I'Art  (1879),  and  bv 
INlichel.    id.,     1883.      See    bibliography    of    Fox- 

T.VINEr.LEAU,    SciIOOI,    OF. 

DUPRE,  Jx'LiEN  (1851—).  A  French  paint- 
er, born  in  Paris.  He  studied  under  Pils  and 
Henri  Lehmann.  Among  his  pictures  are  "Les 
fauciieurs  de  seigle  en  Picardie"  (1877),  "Les 
lieurs  de  gerbes"  (1878),  and  "Les  glaneuses" 
( 1879) .  He  is  noted  for  his  painting  of  animals, 
particularly  of  cows,  and  his  fresh,  brilliant 
landscapes.  There  are  two  pictures  by  him  in 
the  Luxembourg,  "Les  faucheurs  de  Luzerne" 
(1880)    and  "La  vache  enragee." 

DUPREZ,  dn'pra',  Gilbert  Louis  (1806-96). 
A  Frencli  dramatic  tenor,  born  in  Paris,  and  ed- 
ucated at  the  Ecole  de  Choron.  In  1837  he  made 
his  first  appearance  at  the  Opera  in  the  role  of 
Arnold  in   fluilhiume  Tell,  and  from  then   until 


his  retirement  from  the  opera  in  1849,  he  remained 
a  favorite  M'ith  tiic  Parisian  public.  His  writ- 
ing include  L'art  du  chant  and  La  mclodie. 

DITPUIS,  du'pwe',  Charles  Francois  (1742- 
1809).  A  distinguished  French  savant,  the  son 
of  a  poor  schoolmaster.  He  was  born  at  Trie- 
Chateau,  near  Chaumont,  and  obtained  admis- 
sion into  the  college  of  Harcourt,  where  he 
so  soon  acquired  extensive  knowledge  that  at  the 
age  of  twenty-four  he  was  made  professor  of 
rhetoric  in  the  college  of  Lisieux.  At  the  same 
time  he  went  through  a  course  of  law  studies, 
and  was  admitted  an  advocate  of  the  Parliament. 
His  acquaintance  with  Lalande  introduced  him 
to  the  study  of  mathematics  and  astronomy,  and 
he  was  led  to  the  thought. of  explaining  myth- 
ology by  means  of  astronomy.  After  several 
communications  in  the  Journal  des  Savants,  ap- 
peared his  Mcninire  sur  I'orif/inc  des  constella- 
tions et  sur  V explication  dc  la  fable  par  le 
moyen  de  Vastronomie  (1781).  He  was  now  ap- 
pointed professor  of  Latin  oratory  in  the  Col- 
lege de  France,  member  of  the  Academic  des 
Inscriptions  (1788),  and  shortly  after  a  member 
of  the  Commission  of  Public  Instruction.  During 
the  Revolution  he  became  a  member  of  the  Con- 
vention, next  of  the  Council  of  Five  Hun- 
dred, and,  after  the  Eighteenth  Brumaire, 
of  the  legislative  body.  He  was  also  one 
of  the  forty-eight  individuals  who  formed  the 
nucleus  of  the  Institut  National.  His  great 
work,  L'Origine  de  tous  les  cultes,  on  relic/ion 
vniverselte  (1795).  which  he  had  long  withheld 
from  fear  of  ofl'ending  the  religious  world,  was 
at  last  published  at  the  instance  of  the  Corde- 
liers' Club.  Tliis  circumstance  rendered  the 
book  more  an  object  of  party  bitterness  than  its 
own  purely  .scientific  character  would  jirobably 
have  called  forth.  It  made  a  considerable  im- 
pression on  France  at  the  time,  and  no  doubt 
afterwards  caused  Napoleon  to  appoint  the 
famous  commission  to  explore  L'pper  Egypt, 
which  Dupuis  had  pointed  out  as  the  general 
source  of  soutliern  mythology.  No  less  attention 
was  awakened  by  his  memoirs  on  the  origin  and 
spread  of  the  Pelasgi,  and  on  the  zodiac  of  Den- 
derah  (q.v. ).  In  his  last  work,  Menioirc  cxpli- 
catif  du  zodiaque  chronologique  et  mytholoc/ique 
(1806),  he  attempts  to  demonstrate  the  unity 
of  the  astronomical  and  religious  myths  of  all 
nations. 

DUPUIS,  Nathan  Fellowes  (1836—).  A 
Canadian  educator  and  author,  born  at  Port- 
land, Ont.  He  graduated  in  1866  at  Queen's 
University  (Kingston),  and  in  1867  was  ap- 
pointed piofessor  of  chemistry  in  that  institu- 
tion. In  1880  he  was  transferred  to  the  pro- 
fessorship of  mathematics.  He  was  for  a 
number  of  years  public  inspector  of  schools  for 
Kingston.  His  publications  include:  Elenunts 
of  Geometrical  Optics  (1868):  Junior  Ah/chra 
(1882)  :  and  Elements  of  Sij)ithetic  Solid  (Icom- 
ctrii    (1893). 

DUPUY  DE  LOME,  dn'pwe'  de  16m.  Stanis- 
las Charles  Henri  L.\urent  (1816-85).  A 
French  naval  engineer.  He  was  born  at  Ploemeur, 
near  Lorient,  and  was  educated  at  the  Ecole 
Polytecluiique  in  Paris,  and  in  England.  In 
1857  he  was  chief  of  department  in  the  ^Ministry 
of  the  Navy,  and  was  subsequently  ap]iointed 
director  of  naval  construction.  The  .Vr;/*o/f'o*(,  the 
first   iron  steamship  constructed  in  France,  was 
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modeled  upon  the  principles  laid  down  in  his  Me- 
moire  siir  hi  construction  des  batiments  en  fer 
(1844).  The  first  French  screw  steanisliips  and 
tile  first  armored  vessels,  L<i  Gloirr.  I inincihie, 
and  Xorniundie  (18.5!1),  also  were  built  in  accord- 
ance with  his  instructions.  During  tlie  siege 
of  Paris  he  was  a  member  of  the  Aerostatic 
Commission,  and  in  this  capacity  organized  the 
service  which  sent  out  more  than  fifty  balloons 
from  the  city  before  the  capitulation.  In  1872  he 
demonstrated  the  possibility  of  constructing 
dirigible  lialloons. 

DUPUYTREN,  du'pw^'traN'.  GriLL.A.i-ME, 
Baron  (1777-183.5).  An  eminent  French  surgeon 
and  anatomist.  He  was  born  at  Pierre-Buf- 
tiere,  in  Limousin,  was  educated  at  the  Col- 
lege de  la  Marche  in  Paris;  and  on  the  forma- 
tion of  a  new  school  of  medicine  tliere  in  1794, 
was  appointed  to  the  office  of  prosector.  In 
1812  he  became  jirofessor  of  surgery,  and  in 
1815  chief  surgeon  to  the  Hotel-Dieu  Hospital. 
Louis  XVIII.  conferred  on  him  the  title  of  baron, 
and  appointed  him  royal  surgeon.  Dupuytren 
was  ar  remarkable  diagnostician,  as  well  as  a 
bold  and  skillful  operator,  possessed  of  immov- 
able firmness  of  nerve.  He  made  several  im- 
portant discoveries  in  pathological  anatomy; 
and,  although  he  wrote  little,  he  formed  a  large 
school  of  enlightened  surgeons  in  his  native 
country.  Among  his  works  may  be  mentioned: 
Lemons  orales  de  clinique  cJiirurgicale  faitcs  a 
rHolcl-Dieu  (1830-34);  and  Traite  thcoriquc  et 
jiratique  des  blessiires  pur  armes  de  guerre, 
(1834). 

DUQUESNE,  doo-kan'.  A  borough  in  Alle- 
gheny County,  Pa.,  one  mile  from  McKecsport; 
on  the  Monongahela  River,  and  on  tlie  Pennsyl- 
vania Railroad  (^lap:  Pennsylvania,  B  3).  It 
has  a  Carnegie  Library  and  Institute.  Its  steel- 
works and  blast-furnaces  are  extensive.  Settled 
in  1885,  Duquesne  was  incorporated  in  1801. 
Under  the  charter  of  that  date,  the  government 
is  vested  in  a  burgess,  elected  every  three  years, 
and  a  borough  council.  The  water-works  are 
owned  and  operated  bv  the  municipalitv.  Po])- 
ulation,  in  1000.  9036.' 

DUQUESNE,  dn'kan',  Abrah.vm,  :Marquis 
(1610-88).  One  of  the  most  eminent  naval  offi- 
cers of  France.  He  was  born  at  ])ici)]ie.  and  was 
trained  for  the  naval  service.  I'nder  Louis  XIII. 
he  distinguished  himself  in  the  war  against 
Spain.  During  the  minority  of  Louis  XIV..  he 
entered  the  service  of  Sweden.  Duquesne  de- 
feated tlie  Danish  fleet  near  Gothenburg  in  1643, 
was  elevated  to  the  rank  of  vice-admiral,  and  by 
a  succession  of  victories  over  tlie  united  fleets 
of  Denmark  and  Holland,  forced  Denmark  to 
conclude  peace.  When  the  Spaniards  prepared  to 
support  Bordeaux,  which  had  declared  itself  for 
the  party  of  the  Fronde  in  1650.  he  collected  a 
squadron  at  his  own  expense,  and  compelled  Bor- 
deaux to  submit.  On  the  revolt  of  Messina 
against  the  Spanish  Government.  France  sent 
him  to  support  the  insurgents.  With  a  small 
force,  Duquesne  gallantly  opposed  the  united  fleets 
of  Spain  and  Holland,  commanded  by  De  Ruyter, 
and  in  April.  1676,  completely  defeated  his  ene- 
mies off  the  coast  of  Sicily.  In  1628  Duquesne 
cleared  the  ]\lediterranean  of  tlie  Barbary  pi 
rates,  and  in  1684  he  bombarded  (Jenoa.  Louis 
XIV.  rewarded  Duquesne  with  the  title  of  mar- 
quis and  a  considerable  estate.     On  the  revoca- 


tion of  the  Edict  of  Xantes,  Duquesne  was  ex- 
cepted from  tile  general  decree  of  banishment 
issued  against  all  Protestants.  Consult  Plon, 
Duquesne  et  la  marine  de  son  temps  (Paris 
1872). 

DUQUESNOY,  du'ka'nwa',  Francois  (1594- 
1646).  A  Flemish  sculptor,  born  in  Brussels. 
He  studied  under  his  father,  who  was  a  sculp- 
tor, and  then  in  Italy,  wliere  most  of  his  work 
was  done.  He  modeled  the  "Groups  of  Children" 
for  the  columns  of  the  high  altar  at  Saint  Peter's, 
Rome,  and  a,  statue  of  Saint  Andrew  in  the  same 
church.  His  other  works  include  a  statue  of 
Susanna  for  Santa  Maria  di  Loreto,  Rome;  sev- 
eral works  for  the  churches  of  Xaples  (particu- 
larly a  "Concert  of  Cherubim,"  in  the  Church  of 
the  Holy  Apostles),  and  statues  in  Vienna  and 
^ladrid.  Cardinal  Riclielieu,  who  had  heard 
of  Duquesnoy  through  P(nissin,  invited  him  to 
the  Court  of  Louis  XIIL,  but  on  his  way  to 
France  the  artist  died  at  Livorno,  poisoned,  it 
is  said,  by  his  brother  Jerome. 

DURA  DEN,  doo'ni  den.  A  small  glen  be- 
tween Cu]iar  and  Saint  Andrews,  in  Fifeshire, 
Scotland,  through  A\hich  rims  a  tributary  of  the 
Eden,  geologically  famous  on  account  of  the 
numerous  and  beautifully  preserved  fossil  fish 
entombed  in  its  yellow  sandstone. 

DU'RA  MATER.     See  Xervous  Sy.stem. 

DURA'MEN  (Lat..  hardness,  from  durus, 
hard).  A  term  ajiplied  by  botanists  to  the  inner 
more  solid  and  usually  darker  heart-wood  of 
conifers  and  dicotyledons.  The  dark-colored 
duramen  of  some  trees,  of  which  a  good  example 
is  the  ebony,  is  of  considerable  importance  in 
cabinet-making,  while  the  light-colored  sap-wood 
or  'alburnum'  of  these  same  trees  is  of  little 
value.     See  Wood. 

DURAN,  dnTT-riin'.  Agusttx  (1789-1862).  A 
Spanish  poet  and  critic,  born  in  Madrid.  He  was 
educated  for  the  law  in  the  L^niversity  of  Seville, 
and  admitted  as  an  advocate.  In  1834  he  Avas 
secretary  of  the  board  for  tlie  censorship  of  tlie 
press,  and  soon  afterwards  had  a  place  in  the 
Xational  Library,  of  wliiv'ii  lie  became  a  director. 
He  is  best  known  by  his  jioem  The  Three  Citron 
Trees  of  the  Orchard  of  Love. 

DURAN,  dirnix',  Carolis  (Charles  Av- 
crsTE  Emile  Dirand)  (1837 — ).  A  French  por- 
trait painter.  He  was  born  at  Lille,  July  4,  1837. 
He  studied  under  Souchon  at  the  Lille  Academy 
of  Art.  and  afterwards  in  Paris,  where  he  devoted 
liiniself  chiefly  to  copying  the  old  masters  in  the 
Louvre,  especially  Leonardo  and  Velasquez,  fii 
1861  he  obtained  the  Wicar  prize  for  painting,  and 
went  to  Italy  and  Spain,  continuing  his  study  of 
Velasquez,  who  remained  his  chief  model.  While 
at  the  ^lonasterv  of  Saint  Francis  near  Subiaco, 
during  his  stay  in  Rome,  he  painted  his  first  im- 
])ortant  work,  "The  Evening  Prayer"  (1863). 
This  was  followed  by  "The  Assassination"  ( 1866, 
in  the  Lille  Museum),  a  picture  which  shows 
much  dramatic  power.  After  this  he  turned  his 
attention  to  ]>ortraiture  and  exhibited  "The  Lady 
with  tlie  (Jlove"  (1869),  a  full-length  portrait 
of  his  wife  in  outdoor  costume,  one  of  his  best 
works,  and  now  in  the  Luxembourg.  This  was 
followed  by  a  series  of  brilliant  portraits.  In 
1873  he  opened  an  atelier,  and  many  Americans 
sought  his  instruction.  Among  his  pupils  have 
been    Low,    Sargent,    and    Beckwith.      His    por- 
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traits  are  usually  of  women  and  children.  They 
are  essentially  modern,  lifelike,  vivid,  and  boldly 
painted.  He  loves  rich  fabrics,  and  the  velvets, 
satin,  and  laces  of  his  subjects  are  finely  ren- 
dered. In  technique,  Duran  lias  rarely  been  sur- 
passed, but  in  interpretation  of  personality  his 
great  pupil,  Sargent,  goes  beyond  him,  and 
Duran  never  nearly-  equals  his  chosen  master. 
Velasquez,  in  subtilty  of  expression.  His  other 
works  include  portraits  of  Mons.  Edouard  R. 
and  ^ladame  Feydeau ;  "Lady  with  a  Dog"' 
(Lille  Museum)  ;  '"At  the  Seaside;"  an  ecjuestriau 
portrait  of  the  actress  Mademoiselle  Croizette; 
"J^ettina."  very  nuicli  like  ^'elas(jiu^z  in  treat- 
ment; the  Countess  of  Vandal :  ^Ime.  de  Pourtales, 
Emile  de  Girardin,  and  Pasteur.  He  also  painted 
a  series  of  historical  and  genre  subjects,  in  which 
the  influence  of  Veronese  and  Rubens  is  ap- 
parent. Among  these  are  the  "Bathers,"  the 
"Gloria  Mariae  iledici."  a  decorative  composi- 
tion for  a  ceiling  in  the  Louvre :  the  "Burial  of 
Christ"  (1882);  "Da\\Ti,"  and  the  "Vision." 
These  works  are  fine  examples  of  naturalism, 
but  they  lack  religious  depth  and  nobility  of 
conception.  He  received  the  medal  of  honor  in 
1879,  and  was  made  connnander  of  the  Legion  of 
Honor  in  1889.  His  sculpture  also  shows  some 
skill.  Consult:  Stranahan,  History  of  French 
Painting  (New  York.  1896)  ;  and  Muther,  His- 
tory of  Modern  Painting   (New  York,  1896). 

DURANCE,  dn'r-ixs'.  A  river  in  the  south- 
east of  France,  rising  in  the  Department  of 
Hautes-Alpes,  near  the  base  of  Mont  Genevre 
(Map:  France,  N  7).  It  flows  through  the  De- 
partment of  Basses-Alpes  in  a  southerly  direc- 
tion, then,  curving  westward,  proceeds  toward 
the  Rhone,  forming  the  boundary  between  tlie 
departments  of  Vaucluse  and  Bouches-du-RhOne. 
and  joins  the  Rhone  about  three  miles  below 
Avignon.  Its  total  course  is  about  225  miles — no 
part  of  which  is  navigable.  It  supplies  Mar- 
seilles with  water  by  an  aqueduct  51  miles  in 
length,   and   irrigates  an   otherwise  arid   region. 

DURAND'.  A  city  and  the  county-seat  of 
Pepin  County,  Wis.,  28  miles  southwest  of  Eau 
Claire,  on  the  Chippewa  River,  and  on  the  Chi- 
cago. Milwaukee  and  Saint  Paul  Railroad  (^lap: 
Wisconsin,  B  4).  It  is  in  an  agricultural  region. 
and  has  a  considerable  trade  in  hogs  and  pork, 
creamerv  products,  lumber,  grain,  etc.  Popula- 
tion, in"  1890,   1154;   in   1900^  14.58. 

DTJRAND,  Alice  ]Marie  Ceh.este.  See  Gre- 
viLLE.   Henri. 

DTJRAND,  AsHER  Browx  (1796-1886).  An 
American  painter  and  engraver,  born  at  South 
Orange,  N.  J.  In  early  life  he  studied  engrav- 
ing, and  produced  some  of  the  best  work  e\-er 
done  in  this  country.  Two  of  his  well-known 
plates  are  those  after  Trumbuirs  "Declaration 
of  Independence,"  and  "Ariadne,"  after  Vander- 
lyn.  From  1858  until  his  death  he  devoted  him- 
self principally  to  landscape  painting,  and  is 
one  of  tlie  most  noteworthy  of  the  early  Ameri- 
can school.  His  "^lountain  Forest"  (1869).  in 
the  Corcoran  Gallery  at  Washington,  is  digni- 
fied in  com]iosition,  and  sliows  considerable 
technical  skill.  Both  these  qualities  are  also 
characteristic  of  his  portrait  of  Bryant.  He 
was  the  second  president  of  the  National  Acad- 
emy of  Design    ( 1845-61  K 

DURAND,  Fa.jas  (1794-1873).  A  French- 
American  botanist,  born  at   Mainz.     He  jjursued 


medical  studies,  and  became  a  member  of  the 
medical  corps  of  the  French  Army.  Upon  the 
fall  of  the  First  Empire  he  emigrated  to  the 
Inited  States,  and  set  up  an  apothecary  shop  in 
Philadelphia.  He  collected  an  herbarium  which 
included  no  less  than  10.000  species  of  North 
American  flora,  and  which  he  presented  to  the 
iluseum  of  the  Jardin  des  Plantes,  Paris,  where 
a  special  gallery  was  assigned  to  it. 

DURAND,  William  Frederick  (1859 — ).  An 
American  marine  engineer,  born  at  Bethany, 
Conn.  He  graduated  at  the  United  States  Naval 
Academy'  in  18S0,  studied  at  Lafayette  College 
( Easton,  Pa.),  was  a  member  of  the  United 
States  Naval  Engineer  Corps  in  1880-87,  and 
professor  of  mechanical  engineering  in  the  Agri- 
cultural and  ^lechanical  College  of  JNIichigan  in 
1887-91.  In  1891  he  was  appointed  professor 
of  marine  engineering  in  Cornell  University.  Be- 
sides contributions  to  engineering  journals,  he 
published  77ie  Resistance  and  Propulsion  of 
»S7ii>s    (1898). 

DURANDANA,  doo'ran-dii'na,  also  Dukax- 
UAL,  DuKEXDA,  l)rRiND.\XA.  Rolaud's  sword, 
which  he  broke  in  twain  on  the  day  of  his  death, 
lest  it  should  fall  into  craven  hands. 

DURANDARTE,  doo'ran-dar'ta.  A  tradi- 
tional Spanisli  lu-ro,  killed  in  the  battle  of 
Roncesvallcs.  He  is  mentioned  in  the  old  bal- 
lads, and  appears  in  Don  Qnixolc. 

DURAND-CLAYE,  dn'rax'kla'.  Alfred  Ax- 
(.L'.sTix  (1841-88).  A  French  engineer.  He  was 
born  in  Paris,  where  he  was  cliief  engineer  of  the 
Department  of  Public  Sanitation  and  professor 
of  hydraulic  agriculture  at  the  Ecole  Nationale 
des  Pouts  et  Chaussees  and  at  the  Ecole  des 
Beaux-Arts.  He  subsequently  became  inspector- 
general  of  roads  and  bridges.  The  following  are 
his  more  important  works:  "Stabilite  des  voutes 
en  maconnerie,"  in  tlie  Annates  des  Ponts  ct 
Chaussees  (1867),  a  work  which  has  been  ex- 
tensively introduced  into  engineering  scliools; 
Stdlnlitc  des  arcs  mctalliques  (ib.,  1868)  ;  As- 
sainissenient  de  Bruxelles  (ib.,  1870)  ;  Poinjtes 
centrifuges  (ib.,  1873)  ;  Lac  Fucino  ( ib..  1878)  ; 
Cours  d'hydrauUque  agricole    (1890). 

DURAN'DUS,  Gulielmi-s  (1237-96).  A 
Roman  Catliolic  prelate  and  jurist,  surnamed 
The  Speculator.  He  was  born  at  Puimisson, 
near  Beziers,  and  w'as  educated  at  Bologna. 
After  teaching  canon  law  at  Alodena  and  occupy- 
ing several  important  ollices  in  the  Papal  service 
at  Rome,  he  was  apjiointed  Bishop  of  blende  in 
Languedoc  (1286).  wlience  he  was  recalled  to 
Italy  in  1295  by  Pope  Boniface  VIII.,  who  ap- 
pointed him  Governor  of  Romagna.  A  splendid 
tomb  was  erected  to  his  memory  in  the  Domini- 
can Church  of  Santa  [Maria  sojira  Minerva  at 
Rome.  The  principal  work  of  Durandus  ij<  the 
Speculum  Jndicialc  (c.l271).  a  complete  system 
of  practical  jurisi)rudence,  comprising  for  the 
first  time  all  the  Roman  and  ecclesiastical  laws. 
The  work  is  based  upon  a  careful  study  of  the 
legislative  texts,  the  jurisprudence,  and  the  com- 
mentaries of  previoiis  investigators,  and  is 
valuable  botli  from  a  theoretical  and  a  practical 
point  of  view,  ^fore  tlmn  forty  editions  of  it 
have  been  published,  the  best  being  that  of  1612. 
The  liturgical  work  of  Durandus,  entitled 
Rationale  Divinorum  Officiorurn.  which  aims  at 
an  explanation  of  the  symbolical  meaning  of  the 
Christian   rites,   is  also  widely  known.     As  the 
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^peculuin  was  ba^iic  in  its  influence  upon  the 
development  of  legal  procedure,  so  the  Rationale 
may  be  accepted  as  the  standard  work  on  the 
liturgy  of  the  Roman  Catholic  Church.  It  was 
published  at  Mainz  in  1459,  and  is  one  of  the 
lir>l  specimens  of  the  art  of  printing. 

DURANGO,  doo-riin'go  (also  known  as  Gua- 
diaiia  oi'  Ciudad  de  Victoria).  The  capital  of 
the  State  of  Durango,  ^le.xico,  480  miles  north 
by  west  of  Mexico  City,  on  the  Funal  River  and 
on  the  Me.xican  International  Railway  (]\Iap: 
Mexico,  V  5).  It  is  situated  nearly  7000  feet 
above  sea-level,  in  a  plain  at  the  foot  of  the 
Ccrro  del  Mercado.  a  mountain  of  iron.  The 
city  is  an  episcopal  see.  and  contains  a  handsome 
cathedral.  Other  imposing  buildings  include  the 
Government  palace,  city  hall,  tlieatre,  hospital, 
penitentiary,  and  tlie  mint.  The  mint  dates 
from  1811,  and  coins  annually  gold  and  silver 
to  the  amount  of  about  $1,000,000.  There  is 
a  college,  formerly  controlled  by  the  Jesuits. 
The  city  is  lighted  by  electricity,  and  has  street 
railways.  Durango  is  in  an  agricultural  and 
stock-raising  district,  and  is  an  important  min- 
ing centre:  it  has  also  cotton  and  woolen  mills, 
flour-mills,  sugar-cane  mills,  foundries,  and  a 
large  tobacco-factory.  It  is  the  leading  com- 
mercial city  of  the  State.  There  are  thermal 
and  mineral  springs  in  the  vicinity.  Durango 
was  founded  in  1563  by  Alonzo  de  Pacheco  and 
shortly  afterwards  was  created  a  bishop's  see. 
It  remained  comparatively  unimportant  until 
the  discovery  of  the  valuable  mines  of  Guarisa- 
mey.     Pojiulation,  in  1895.  26,428. 

DURANGO.  An  inland  State  of  Mexico, 
bounded  on  the  north  by  Chihualiua,  on  the  east 
and  southeast  by  Coahuila  and  Zacatecas,  and 
on  the  west  and  southwest  by  Sinaloa  (Map: 
Mexico,  Go).  Area,  38,009  square  miles.  The 
western  portion  is  traversed  by  the  I'ugged  Sierra 
Madre  Mountains.  The  eastern  portion  con- 
sists of  an  elevated  plateau,  arid  and  unpro- 
ductive in  the  north ;  fertile,  though  lacking 
water,  in  the  central  district;  while  nearly  1000 
square  miles  in  the  south  consist  of  volcanic 
hills,  known  as  La  Brefia.  The  principal  rivers 
are  the  Xazas,  the  ^lesquital.  and  the  Rio 
de  las  Palmas.  The  cooling  influence  of  snow 
on  the  mountains  makes  the  climate  generally 
healthful,  especially  in  the  eastern  part.  The 
western  slope  is  intensely  hot  during  the  greater 
part  of  the  year.  The  raising  of  cattle  and 
sheep  is  the  principal  industry :  agricultural 
production  is  limited,  being  confined  to  wheat 
and  vegetables  in  the  more  fertile  eastern  dis- 
tricts, and  sugar-cane  and  cotton  along  the  river 
valleys.  The  State  is  rich  in  minerals,  prin- 
ci])a!ly  silver,  wliile  large  quantities  of  iron, 
gold,  zinc,  and  lead  are  also  obtained.  The 
mines  are  managed  chiefly  by  American  capital- 
ists. The  Mexican  International  and  the  Cen- 
tral railways  cross  the  State.  The  chief  town 
is  Durango,  the  ca]iital  (q.v. ).  Population,  in 
1895,  292,549:  in  1900,  371,274.  a  large  propor- 
tion being  Indian. 

DURANGO.  A  town  and  the  county-seat  of 
La  Plata  County,  Colo..  450  miles  southwest  of 
Denver,  on  the  Las  Animas  River,  and  on  the 
Denver  and  Rio  Grande  and  the  Rio  Grande 
Southern  railroads  (INlap:  Colorado,  D  3).  It 
is  the  commercial  centre  for  southwestern  Colo- 
rado, a  section  devoted  to  mining,  stock-raising. 


and  agriculture.  Durango  has  smelting  and 
reduction  works,  iron  -  works,  flouring  -  mills, 
and  extensive  coal  and  coke  interests.  Popula- 
tion, in  1890,  2726;  in  1900,  3317. 

DURANT',  He.nky  Fowle  (originally  Henry 
Welles  Smith)  (1822-81).  An  American  laAvyer 
and  philanthropist,  l)orn  at  Hanover,  N.  H.  He 
graduated  at  Harvard  in  1841,  studied  law 
with  Gen.  Benjamin  F.  Butler,  and  subsequently 
built  up  a  profitable  practice  in  Boston.  On  the 
death  of  his  only  son  in  1863,  he  abandoned  the 
practice  of  the  law,  devoted  his  life  to  the  cause 
of  religion,  and  from  1864  to  1875  was  a  lay 
preacher  in  ^lassachusetts  and  Xew  Hampshire. 
He  is  best  known,  however,  as  the  founder  of 
Wellesley  College  (q.v.),  to  which  he  contributed 
between  one  and  two  millions  of  dollars. 

DURANTE,  doo-riin'ta.  Francesco  (1684- 
1755).  An  Italian  composer,  one  of  the  founders 
of  the  Neapolitan  school  of  music.  He  was 
chapel-master  in  Xaples,  and  in  1742  was  at  the 
head  of  the  Conservatorio  Santa  Maria  di 
Loreto  in  that  citj.  He  had  great  fame  as  a 
teacher,  and  the  most  celebrated  masters  of  the 
earlier  school  of  Italian  opera,  among  them 
Duni,  Jommelli,  Piccinni,  Pergolesi,  Sacchini, 
and  Paisiello.  were  among  his  pupils.  Under 
Dui'ante  the  Neapolitan  school  reached  the  cli- 
max of  its  celebrity,  and  it  was  in  this  school 
that  the  great  traditions  of  Italian  vocal  art 
were  established.  As  a  composer  he  adhered  to 
the  severe  style  of  the  early  Italian  masters  and 
devoted  himself  almost  entirely  to  sacred  music. 

DURANTIS,    du'r-ix'tes',    Gulielmus.       See 

DURAXDUS,   GULIELMUS. 

DURAO.  doo-roux'.  Jose  d.\  Santa  Ritta. 
See  Santa  Ritt.a.  Durao. 

DURAS,  du'ras',  Claire  Lechat  de  Iversaint. 
Duchess  of  (1777-1828).  A  French  novelist, 
whose  Ourika  (1823)  and  Edouard  (1825)  rejire- 
sent  the  best  phase  of  the  culture  of  the  Restora- 
tion, with  a  deep  spirit  of  Christian  resignation 
and  yet  with  instincts  of  democratic  social  re- 
volt that  foreshadow  the  socialistic  fiction  of 
George   Sand    (q.v.). 

DURATION  (ML.  duratio,  from  Lat.  durarc, 
to  last ) .  or  Persistence  in  Time.  The  simplest 
temporal  determination  of  mental  processes.  It 
may  be  assumed  that  every  simple  conscious  proc- 
ess and  CA'ery  state  of  consciousness  has  a  nor- 
mal duration,  varying  witli  variation  of  circum- 
stances, but  still  capable  of  numerical  statement. 
The  ascertainment  of  this  normal  duration  is  of 
importance  to  an  exact  psychology,  and  a  good 
deal  of  work  has  accordingly  been  done  upon  it. 
L'nfortunately,  the  complication  of  factors  is  so 
great,  even  in  the  most  favorable  case — that  of 
sensation — that  the  results  so  far  obtained  must 
be  taken  with  reserve.  Suppose,  e.g.  that  we  try 
to  determine  the  duration  of  pressure  sensation 
by  applying  an  intermittent  stimulation  at  a 
chosen  point  of  the  cutaneous  surface,  and  not- 
ing the  rapidity  at  which  the  stimuli  may  fol- 
low each  other  without  giving  rise  to  a  single 
continuous  pressure.  If  we  mark  the  point 
at  which  the  stimuli  are  still  just  sufficient- 
ly sejiarated  to  give  a  rough,  thrilling  percejv 
tion,  we  sliall  say  that  the  skin  can  discrim- 
inate pressures  of  ^^^^  of  a  second's  duration 
and  uhder.  If,  on  the  other  hand,  we  demand 
that   the   pressure   sensations  be  full  and   clear, 
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■we  shall  put  their  duration  as  high  as  J^ 
or  Jp  of  a  second.  And  these  two  values 
will  vary,  further,  with  the  intensity  of  the 
applied  stimuli.  In  the  sphere  of  vision,  the 
duration  of  sensation  depends  partlj'  upon  the 
intensity  of  stimulus,  partly  upon  the  char- 
acter of  the  visual  interval  which  separates  the 
given  sensations.  Kiilpe  estimates  it,  omitting 
the  negative  after-image  (q.v. )  at  ^L  of  a 
second,  'remjierature  sensations  last,  on  the 
average,  about  half  a  second.  The  times  re- 
quired for  the  cognition  of  tones  vary  con- 
siderably with  practice.  ^laximal  practice  pre- 
supposed, they  lie,  apparently,  between  one  and 
two  vibrations,  and  tluis  decrease  with  increase 
of  the  pitch-number  of  the  stimulus.  Thus,  a 
tone  of  64  vibrations  must  be  sounded  for 
^  of  a  secojid,  while  a  tone  of  187  vibrations 
can  be  cognized  in  yj^  of  a  second.  There  is, 
however,  a  point  upon  the  scale  at  which  the 
duration  of  stimulus  necessary  to  the  cognition 
of  a  tonal  quality  sinks  to  an  absolute  minimum. 
This  point  lies  at  the  G  of  .3168  vibrations  in  the 
second,  which  can  be  heard  if  the  tone  sound 
only  for  yo%^o  o  of  a  second.  ( For  the  duration  of 
a  pulse  or  wave  of  attention,  see  Attention.) 
No  investigation  of  afl'ective  durations  has  as  yet 
been  undertaken. 

Psychologists  have  also  made  a  study  of  dura- 
tion as  such — i.e.  of  our  capacity  to  perceive  and 
to  compare  empty  time-intervals.  Thus,  two 
electric  sparks,  seen  in  daylight,  are  clearly 
differentiated  if  the  time  between  them  amount 
to  Tf\  of  a  second :  the  snaps  of  two  sparks  are 
heard  as  separate,  under  favorable  conditions, 
if  the  interval  be  as  small  as  -^-^  of  a  second. 
^Yhen  the  impressions  belong  to  two  different 
sense  -  dc])artmcnts  (touch  -  hearing,  touch  -  sight, 
sight-hearing),  the  just  noticeable  interval  varies 
with  the  order  in  which  they  come  (touch-hearing 
or  hearing-touch),  and  with  the  direction  of  at- 
tention ;  the  values  most  frequently  obtained 
fall  within  the  limits  j^^  and  J^  o^  ^  second.  It 
need  hardly  l>e  said  that  the  judgment  in  these 
cases  is  a  judgment  simply  of  the  separateness 
of  the  two  sensations,  and  that  the  attention  is 
directed  upon  the  stimuli  themselves  and  not 
upon  the  length  of  the  time-interval  between 
them. 

Our  appreciation  of  the  relative  duration  of 
short  intervals— -i.e.  our  judgment  as  to  whether 
a  given  interval  is  longer  or  shorter  than  an- 
other— is  somewhat  astonishingly  accurate.  For 
psychological  purposes,  intervals  fall  into  three 
groups:  (1)  'Short'  times,  ranging  from  the  just 
noticeable  duration  to  abovit  0.5  or  0.6  of  a 
second:  (2)  'moderate'  times,  extending  from 
this  latter  value  to  3  or  4  seconds:  and  (3) 
'large'  times,  from  4  seconds  upward.  In  the 
case  of  ( 1 )  our  temporal  estimation  is  direct ; 
the  impressions  which  limit  the  intervals  (sharp 
sounds)  are  all  in  consciousness  together;  we 
do  not  compare  the  intervals,  but  judge  simply  of 
the  rapidity  or  rate  of  succession  of  the  limiting 
stinuili.  Our  judgment  is  therefore  strongly 
influenced  by  the  quality,  intensity,  and  dura- 
tion of  tliese  limiting  impressions,  as  well  as  by 
their  rhythmical  form,  by  the  direction  of  at- 
tention, etc.  With  maximal  practice  and  imder 
favorable  conditions,  an  interval  of  0.3  second 
may  be  discriminated  from  an  immediately  fol- 
lowing interval  of  0.303  second.  In  the  case  of 
(2)    and    (3),  the   temporal  estimation   is   indi- 


rect. Large  times  are  judged  predominantly  in 
terms  not  of  time,  but  of  its  contents :  the  greater 
the  number  of  ideas,  perceptions,  or  feelings  in 
the  interval,  the  longer  is  the  interval  estimated 
to  be.  ^loderate  times  seem  to  furnish  the  ma- 
terial of  true  tonporal  comparison.  The  first 
limiting  impression  of  the  first  interval  is  just 
disappearing  from  consciousness  as  the  first  im- 
pression of  the  second  interval  enters.  The 
former  impression  is  then  reproduced ;  a  definite 
direction  is  given  to  the  strain  of  attention,  and 
the  closing  impression  of  the  second  interval  is 
'expected'  at  a  moment  corresponding  to  that  at 
which  the  first  intflrval  closed.  The  basis  of 
judgment  is  thus  given  by  strain  and  other  or- 
ganic sensations,  with  their  accompanying  feel- 
ings. 

The  work  so  far  accomplished  upon  the  course 
of  temporal  discrimination  is  incomplete,  and  the 
laws  upon  which  it  rests  demand  further  con- 
firmation. It  appears,  however,  that  there  is 
constancy  of  the  relative  differential  sensitivity 
(see  DiscRiMiN.\TiON,  Sensible)  over  a  certain 
range  of  short  and  moderate  times;  that  short 
intervals  are  overestimated  and  longer  intervals 
underestimated:  and  that  this  error  of  estima- 
tion has  the  zero  value  at  an  interval  of  0..5  or 
0.6  second  ( indifference  point  of  temporal  dis- 
crimination) . 

Consult:  Kiilpe.  Outlines  of  Psychology  (Lon- 
don, 1895)  ;  Wundt,  Grundzuge  dcr  physiolo- 
gischcn  Psychologie  (Leipzig,  1893)  :  Meimiann, 
in  Philosophische  Studien,  viii.  (Leipzig,  1893)  ; 
Wever,  in  Philosophische  Studien,  ix.  (Leipzig, 
1894) . 

DURATION.  In  plants,  the  length  of.  the 
vegetative  period.  One  of  the  chief  ecological 
classifications  is  based  on  the  duration  of  the 
various  plants  or  their  organs.  Perhaps  the 
most  important  classification  of  this  kind  is 
that  into  monocyclic,  dicyclic,  and  pleiocyclic 
plants;  or,  as  they  are  more  popularly  called, 
annuals,  biennials,  and  perennials.  \Yhether  or 
not  these  types  may  be  regarded  as  tlie  product 
of  certain  ecological  conditions,  it  is  certain  that 
they  are  often  associated  with  particular  environ- 
ments. Annuals  and  biennials,  for  example,  are 
most  common  in  new  habitats,  as  in  gardens 
allowed  to  run  wild,  and  after  fires,  or  in  xerc- 
phytic  situations,  as  on  shores  and  deserts. 
Perennials,  on  the  other  hand,  comprise  most  of 
the  world's  vegetation,  and  dominate  particu- 
larly in  habitats  that  are  ecologically  rich  or 
that  have  been  long  established.  It  seems,  there- 
fore, that  the  perennial  habit  is,  on  the  whole, 
the  most  successful,  and  it  is  not  difficult  to 
see  why,  since  perennials  commonly  spread  vege- 
tatively  as  well  as  by  seed.  Each  year,  there- 
fore, the  perennials  are  on  the  ground  at  the 
beginning  of  the  season,  while  annuals  and  bien- 
nials are  obliged  to  start  from  seed.  A  garden 
patcli  allowed  to  run  wild  shows,  as  a  conse- 
quence, fewer  and  fewer  annuals  and  more  and 
more  perennials  each  year  until  finally  the  an- 
nuals are  gone.  In  desert  regions  and  along 
shores  the  vegetation  is  sparse,  and  annuals  or 
biennials  may  exist  almost  indefinitely.  An- 
nuals are  scarce  in  Alpine  and  Arctic  regions, 
perhaps  because  the  vegetation  periods  are  too 
short  for  their  development. 

Another  important  classification  based  on  dura- 
tion is  that  into  deciduous  and  evergreen  forms; 
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in  these  plants,  however,  the  critical  point  is  not 
fully  expressed  when  these  terms  are  employed. 
Deciduous  forins  may  be  defined  as  plants  which 
shed  their  organs,  and  especially  leaves,  regu- 
larly; whereas  evergreens  are  those  plants  which 
shed  their  leaves  irregularly.  Evergreen  leaves 
are  much  longer  lived  than  deciduous  leaves.  The 
significance  of  these  types  will  be  discussed 
under  the  head  of  Forest  <  q.v. ) .  The  duration 
of  stems  depends  largely  on  their  structural  na- 
ture: in  temperate  climates  most  aerial  her- 
baceous stems  are  annual,  whereas  woody  stems 
are  perennial.  Flowers,  in  contrast  to  other 
organs,  have  an  ephemeral  duration.  There 
seems  thus  to  be  a  harmonious  relation  between 
duration  and  structure,  organs  with  long  life 
having  resistant  stmctures,  while  short-lived  or- 
gans are  commonly  delicate.  See  Forest;  Steji; 
Vegetative  Propagatiox;  Biexxial;  Annual; 
Perennial. 

DUKAZZO.  doo-riifso  (Turk.  Durts.  Slav. 
/>rafc7(,  Albanian  Duressi,  from  Lat.  Dyrrliachium, 
from  Gk.  Av'ppdxiov,  from  dva-^  <^ys-,  bad  -|- 
pjj-)vvvai^  rlu'gnynai,  to  break,  in  allusion  to  the 
surf  on  the  peninsula) .  A  decayed  maritime  town 
of  European  Turkey,  in  the  Vilayet  of  Scutari 
( Albania ) ,  built  on  the  rocky  peninsula  of  Pelu, 
in  the  Adriatic,  about  55  miles  south  of  Scutari 
(Map:  Turkey  in  Europe,  B  4).  It  is  surrounded 
by  dilapidated  old  walls.  The  town  has  been  the 
seat  of  a  Catholic  archbishop  since  the  days  of 
Justinian.  The  harbor  has  been  tilted  up.  Du- 
razzo  exports  to  Austria-Hungary  wool,  raw 
silk,  and  some  grain.     Population,  about  1200. 

Durazzo  is  the  ancient  Epidamnus.  which  was 
founded  in  B.C.  625  by  a  band  of  Corcyraeans  and 
Corinthians.  Epidamnus  became  a  great  and 
populous  city,  but  was  much  harassed  by  internal 
party  strifes,  the  banishment  of  its  aristocratic 
element  in  B.C.  436.  and  the  consequent  dispute 
regarding  authority  between  Corcyra  and  Cor- 
inth being  one  of  the  causes  which  led  up  to  the 
Peloponnesian  War.  It  passed  to  the  Romans  in 
B.C.  229,  and  its  name  was  changed  to  Dyrrlia- 
chium. It  later  became  the  seat  of  a  Roman 
colony,  and  an  important  landing-place  for  those 
sailing  from  Brundusiiim,  in  Italy,  to  Greece. 
Dyrrliachium  was  the  starting-point  of  the  Via 
Egnat"ia,  leading  to  Byzantium.  Here  Pom- 
pey  was  for  some  time  beleaguered  by  Caesar. 
About  the  end  of  the  fourth  century  it  became 
the  capital  of  the  Byzantine  Eparchy  of  New 
Epirus.  The  town  M\as  taken  by  the  Ostrogoths, 
Bulgarians,  and  Normans,  and  in  the  latter  part 
of  the  ^liddle  Ages  belonged  successively  to  the 
House  of  Anjou  (then  ruling  in  Naples)  and  to 
Venice,  from  whom  it  was  wrested  bv  the  Turks 
in  1.501. 

DURBAN,  derlxin.  The  only  seaport  of 
Natal,  and,  next  to  Port  Elizabeth,  the  most 
important  seaport  in  British  South  Africa 
(Map:  Cape  Colony,  H  S).  It  is  situated 
in  about  latitude  30°  S.  and  longitude  31°  E., 
at  the  head  of  the  landlocked  Bay  of  Natal, 
the  southern  end  of  which  is  marked  by  the 
fortified  'Bluff'  and  its  lighthouse.  Durban's 
public  buildings  include  a  town  hall,  a  museum, 
a  library,  and  a  theatre ;  and  it  has  street  rail- 
ways. The  centre  of  the  town  is  occupied  by  the 
public  gardens:  there  are  also  botanical  gardens, 
two  parks  and  a  race-course.  Water  is  brought 
from  a  river  15  miles  distant.     The  climate,  al- 


though exceedingly  hot  during  one  or  two  months 
in  the  summer,  is  on  the  whole  not  unhealthful. 
The  harbor,  greatly  improved  by  extensive  modem 
works,  is  well  protected,  and  sufiieiently  deep  for 
vessels  of  heavy  dravfght.  The  annual  shipping 
of  the  port  amounts  to  over  1,200,000  tons,  and 
the  total  value  of  the  commerce  (mostly  im- 
ports) is  over  .^oO.OOO.OOO  per  anniun.  Besides 
its  good  harbor,  Durban  derives  much  importance 
on  account  of  its  position  as  the  terminus  of 
two  railway  lines  leading  into  the  Orange  River 
and  Transvaal  colonies.  The  population  of  the 
town  increased  from  4991  in  18S6  to  36,014  in 
1891  and  55.731  in  1900.  Durban  was  founded 
by  the  Dutch  in  1823,  and  received  its  present 
name  from  Sir  James  D'Urban.  Consult  Ingram, 
fitory  of  an  African  Seaport:  History  of  the 
Port  and  Borough  of  Durban   (London,  1900). 

DURBAR,  der^biir  (Pers.  darhar,  audience). 
A  Hindustani  word  signifying  a  court  or  place 
of  judgment,  in  which  is  decided,  or  from  which 
is  promulgated,  decisions  of  importance  to  the 
State  or  tribe.  It  is  customary  throughout  India^ 
Afghanistan,  and  parts  of  Persia,  for  rulers, 
governors,  or  chiefs  to  give  audience  to  distin- 
guished visitors  in  'durbar,'  as  well  as  to  ratify 
treaties  or  make  important  agreements.  The 
British  Viceroy  and  all  other  British  governors 
in  India  follow  the  native  custom,  in  accordance 
with  which  Queen  Victoria  was  proclaimed  Em- 
press at  a  magnificent  durbar  held  on  the  ridge  at 
Delhi  in  1877,  and  King  Edward  VII.  as  Em- 
peror in  1902.  The  term  'durbar'  is  also  applied 
to  the  room  or  place  of  audience. 

DURBIN,  der'bin.  John  Price  (1800-76).  An 
American  clergAnnan,  born  in  Bourbon  County, 
Kv.  At  an  early  age  he  entered  the  Methodist 
ministry,  but  while  preaching  jiursued  a  course 
of  study,  and  in  1825  graduated  at  Cincinnati 
College.  He  was  chaplain  to  the  United  States 
Senate  in  1831,  Avas  editor  of  the  Christian  Ad- 
vocate and  Journal  in  1833.  and  in  1834  became 
president  of  Dickinson  College.  From  1850  to 
1872  he  was  secretary  of  the  Missionary  Society, 
which  owes  much  of  its  success  to  his  exertions. 
He  published  Observations  in  Europe,  Princi- 
pally in  France  and  Great  Britain  (1844),  and 
a  similar  work  on  Palestine.  Svria.  and  Egvpt 
(1845).  Consult  Roche,  Life  of  John  P.  Durbin 
(New  York,  1879). 

DUR'DEN,  Dame.  The  name  of  a  conscien- 
tious housewife  in  a  well-knoA^Ti  old  English 
ballad,  and  hence  applied  as  an  affectionate 
nickname  to  Esther  Summerson  in  Dickens's 
Bleak  House. 

DUREN,  dn'rrn.  An  ancient  town  of  Rhenish 
Prussia,  situated  on  the  Roer.  18  miles  east 
of  Aix-la-Chapelle  (Map:  Prussia.  B  3).  Diiren 
has  manufactures  of  Avoolen  cloths,  iron  and  steel 
ware,  paper,  soap,  leather,  oil,  sugar,  and 
needles.  Its  Gothic  Cliurch  of  Saint  Anna,  contain- 
ing relics  of  the  saint,  attracts  many  pilgrims. 
The  town  hall  has  a  fine  assembly  room.  There 
are  also  at  Diiren  a  number  of  collections  of 
antiquities  and  a  municipal  librarv.  Population, 
in  1890.  21.721:  in  1900.  27,171.'  Here  Charle- 
masme,  on  his  way  to  attack  the  Saxons,  held 
diets  in  a.d.  775  and  779. 

DURER.  dn'rer,  Albrecht  (1471-1528).  A 
German  painter,  engraver,  and  designer  of  the 
Franconian  school,  the  greatest  master,  all  things 
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considered,  of  the  German  Renaissance.  He  was 
born  at  Nuremberg,  May  21,  1-171,  the  third  of 
a  family  of  eighteen  children.  His  father,  a 
goldsmith,  was  of  Hungarian  descent,  and  had 
come  to  Nuremberg  in  1455.  The  lad  worked 
with  his  father  at  the  goldsmith's  trade,  and 
his  early  talent  for  design  is  shown  in  a  clever 
drawing  of  himself  at  the  age  of  thirteen,  in  the 
Albertina  Collection,  Vienna,  and  in  a  pen  draw- 
ing of  the  "Madonna  with  Two  Angels"  (1485) 
in  the  JNIuseum  of  Berlin.  He  was  ai^prenticed 
in  1486  to  the  painter  Wohlgemuth,  and  studied 
with  him  three  and  a  half  years.  In  1490  he 
entered  upon  his  travels,  visiting  various  Ger- 
man towns,  among  which  were  Colmar  and 
Basel,  and  probably  also  visiting  Venice.  In 
1494  he  returned  to  Nuremberg  and  married 
Agnes  Frey,  the  beautiful  daughter  of  a  cultured 
merchant.  She  was  probably  a  good  wife,  and 
not  the  Xantippe  she  was  reputed  to  be,  thanks 
to  the  pique  of  Diirer's  friend  Pirkheimer.  In 
1497  Diirer  opened  a  studio  of  his  own  at  Nurem- 
berg, and  figured  henceforth  as  an  independent 
master. 

The  work  executed  up  to  the  time  of  his  visit 
to  Venice,  in  1505,  belongs  to  his  first  period. 
His  early  engravings  and  drawings  show  the 
influence  of  ^Mantegna,  and  also  that  he  probably 
had  some  opportunity  of  studying  tlie  antique. 
He  was  also  influenced  by  Jacopo  dei  Barbari, 
a  Venetian  artist  then  residing  in  Nuremberg, 
who  taught  him  anatomy  and  ideal  proportions. 
His  religious  subjects  were  chiefly  altar-pieces, 
designed  by  himself,  but  mostly  executed  by  his 
pupils,  according  to  the  custom  of  German  paint- 
ers of  the  day.  The  earliest  is  in  the  Dresden 
Gallery,  and  represents  the  "Virgin  Adoring  the 
Sleeping  Christ-Child."  Another,  the  Baumgar- 
ten  altar  ( Munich ) ,  portrays  the  "Nativity,", 
and  the  figures  of  the'  'donors'  in  knightly  armor. 
Both  of  these  are,  for  the  most  part,  by  Diirer 
himself.  The  best  of  these  religious  subjects  of 
the  first  period  is  the  "Adoration  of  the  INIagi," 
painted  in  1504  for  Frederick  the  Wise,  Elector 
of  Saxony,  but  now  in  the  Uffizi  Gallery  at 
Florence.  It  is  well  composed,  and  enriched 
by  charming  landscape',  with  good  perspective. 
The  Virgin  is  fair-haired  and  German,  and  the 
kings  are  dignified  and  well-modeled  figures, 
with  fine  heads. 

The  portraits  of  this  period  were  executed 
without  the  assistance  of  his  pupils,  and  are 
distinguished  for  strength  and  character.  There 
are  two  interesting  portraits  of  Diirer's  father — 
one  in  the  Uffizi,  executed  before  his  "Wander- 
jahre,"  in  1490,  and  the  other  at  Sion  House, 
London,  done  in  1497.  Among  the  very  best  of 
his  portraits  are  two  of  himself.  That  of  1498, 
of  which  the  original  is  in  Madrid  (the  Florence 
example  being  a  copy  of  a  replica),  shows  a 
youth  of  noble  features,  with  long  fair  hair, 
and  the  fine  figure  for  which  he  was  cele- 
brated. In  the  more  mature,  full-face  por- 
trait of  1500  (Munich),  the  beautiful  ring- 
lets are  even  more  luxuriant,  and  the  head  is 
Christ-like  in  its  refinement  and  dignity.  Among 
his  other  portraits  of  this  period  are  two  of 
"Katharine  Fiirleger"  (Frankfort),  of  Hans 
Tucher  and  his  wife  (1499,  Weimar),  of  Oswald 
Krell  (1499,  Munich),  and  of  Frederick  the  Wise 
(Berlin). 

The  Venetian  journey  of  1505  caused  a  change 
in  Diirer's  art.     Before  this  time  his  work  was 


angular  and  stiff,  like  that  of  the  German  school. 
The  study  of  the  antique  and  of  the  works  of 
Venetian  masters  refined  his  sense  of  form  and 
gave  him  a  larger  vieAv  of  art;  but  he  never  lost 
a  jot  of  his  individuality,  remaining  thoroughly 
realist  and  German.  He  was  esjiecially  influ- 
enced by  Giovanni  Bellini,  whom  he  considered 
the  greatest  of  painters,  and  who  proved  a  good 
friend.  The  other  Venetian  painters  viewed  him 
with  curiosity  and  envy,  but  the  nobility  honored 
him,  and  before  he  left  Venice  the  Venetian  Coun- 
cil oft'ered  him  an  annual  pension  of  200  ducats, 
to  remain.  He  also  visited  Bologna  and  Fer- 
rara,  and  was  on  his  way  to  Padua  to  see  IMan- 
tegna,  whom  he  much  honored,  but  turned  back 
on  news  of  the  death  of  that  master,  arriving 
at  Nuremberg  late  in  1507. 

ilodern  research  has  shown  that  the  real  cause 
of  Diirer's  visit  to  Venice  was  a  commission 
from  the  German  merchants  of  Venice  to  paint 
a  large  altar-piece  for  their  chapel  in  San  Bar- 
tolomeo.  This  picture,  long  in  Strahow  Abbey, 
Prague,  is  now  in  the  Rudolphinum  of  that  city. 
It  has  been  much  damaged  by  restoration;  but 
even  now  we  can  see  that  it  must  have  been  won- 
derful in  composition  and  color.  Its  subject  is 
the  "Festival  of  the  Eosary,"  and  it  represents 
the  Virgin  and  the  Christ-Child  giving  wreaths 
of  roses  to  the  Emperor  ^Maximilian  and  to  Pope 
Julius  II.,  while  Saint  Dominic  and  angels  do  the 
like  to  the  bystanders.  His  "Christ  Disputing 
with  the  Doctoi's"  (1506),  now  in  the  Barberini 
Palace,  Rome,  was  executed,  as  the  inscription 
records,  in  the  space  of  five  days,  and  shows 
Diirer's  facility  and  skill  with  the  brush.  Among 
his  other  religious  subjects  are  the  "Martyrdom 
of  the  Ten  Thousand"  (1508),  ordered  by  Fred- 
erick the  Wise,  now  in  the  Vienna  Museum  of 
Fine  Arts,  and  the  Heller  altar-piece,  of  which 
the  original  was  destroyed.  The  "Adoration  of  the 
Trinity'  ( 1511) ,  in  the  Museum  of  Vienna,  is  the 
best-preserved  of  Diirer's  pictures,  fine  in  coloring 
and  devout  in  sentiment. 

Among  his  other  works  of  the  second  period 
are  a  small  but  exquisite  "Christ  on  the  Cross" 
(1506,  Dresden),  exquisite  in  execution  and 
sentiment,  and  a  "^Madonna  witli  the  Pear" 
(1512,  Munich).  His  "Adam  and  Eve"  (1507), 
in  ^Madrid  (the  Florentine  examples  being  copies 
or  replicas),  show  what  he  learned  in  Italy 
as  to  treatment  of  the  nude.  It  is  somewhat 
idealized,  not  a  copy  of  the  model,  as  was  custom- 
ary in  Germany.  His  heads  of  "Saints  James 
and  Philip"  (1516,  Uffizi)  are  of  great  strength, 
and  his  "Lucretia"  (1518,  Munich),  a  fine  nude, 
is  one  of  his  few  mythological  subjects.  Among 
his  portraits  are  two  fine  examples  of  unknown 
young  men,  at  Vienna  and  at  Hampton  Court. 
His  well-known  portrait  of  Charles  the  Great, 
with  crown  and  sceptre,  and  tliat  of  the  Emperor 
Sigismund  (both  in  the  Germanic  Museum,  Nu- 
remberg), date  from   1510. 

In  the  summer  of  1520  Diirer,  accompanied  by 
his  wife  and  servant,  made  a  journey  to  the 
Netherlands  which  lasted  over  a  vear.  His  ob- 
ject was  to  meet  the  new  Emperor,  Charles  V., 
when  he  landed  at  Antwerp,  in  order  to  obtain 
a  renewal  of  tlie  pension  which  he  had  enjoyed 
luider  INIaximilian.  He  has  left  us  an  interesting 
journal  of  his  journey,  and  he  also  kept  a  sketch- 
book, many  of  the  leaves  of  which  survive.  He 
was  received  with  great  honor  all  along  his  jour- 
ney, especially  by  the  painters  of  Flanders,  who 
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at  Bruges,  Ghent,  and  .Intwerp  gave  him  festi- 
vals. Margaret  of  Farnia.  Regent  of  the  Nether- 
lands, received  him  with  honor,  and  he  painted 
a  portrait  of  the  King  of  Denmark.  He  was 
present  at  the  EmjX'ror's  coronation  at  Aix-la- 
Chapelle,  where  his  pension  Avas  renewed.  He 
was  much  impressed  with  the  art  of  the  Nether- 
lands, especially  with  that  of  the  Van  Eycks  in 
the  Ghent  altar,  and  as  a  result  he  became  more 
naturalistic  than  ever.  The  works  produced  after 
his  return  to  Nuremberg  belong  lo  his  third  and 
greatest  period  of  painting. 

The  year  1.52G  is  remarkable  for  the  comple- 
tion of  a  number  of  Diirer's  best  paintings.  First 
to  be  mentioned  are  his  '"Four  Apostles"  (some- 
times called  the  '"Four  Temperaments"),  com- 
posed of  two  panels  of  life-size  figures  of  the 
Apostles  John,  Peter,  ilark,  and  Paul.  They  were 
Diirer's  bequest  to  his  native  city,  and  a  tribute 
to  the  Reformation,  the  doctrines  of  which  he 
accepted.  For  years  they  remained  in  the  coun- 
cil chamber  of  Nuremberg,  but  are  now  in  the 
Munich  Gallery.  Tliey  are  Diirer's  greatest 
paintings,  and  never  did  a  painter's  art  produce 
stronger  and  more  individual  rejjresentations. 
The  heads  of  the  Apostles  are  dignified  and  sub- 
lime, the  drapery  is  simple  and  majestic,  and 
although  the  details  are  executed  with  great 
care,  they  do  not  detract  from  the  general  eflfect. 
The  coloring  is  faultless,  especially  in  the  white 
and  red  robes  of  John.  The  same  year  he  com- 
pleted his  best  portrait — that  of  Hieronymus 
Holzschuher.  The  head  is  of  wonderful  strength 
and  character,  and  the  difficult  color  scheme  is 
skillfully  handled ;  the  hair  is  perfectly  white, 
while  the  eyes  are  blue  and  the  face  is  ruddy 
and  the  background  green.  In  the  same  year  he 
completed  the  portraits  of  the  two  other  aidermen 
of  Nuremberg— Jakob  Mufi'el  (Berlin)  and  Jo- 
hannes Kleeberger  (^lunich).  The  fine  portrait 
of  Hans  Inihof  (Madrid),  a  third  Nuremberg 
councilor,  dates  from  1521. 

DureT  passed  the  latter  part  of  his  life  in 
afHuence,  and  was  held  in  high  honor  by  his 
townsmen,  as  much  for  his  character  as  for  his 
art.  "His  least  merit  was  his  art,"  said  IMe- 
lanchthon.  His  most  intimate  friend  Avas  Willi- 
bald  Pirkheimer,  the  Nuremberg  merchant  and 
liumanist ;  he  also  eiijoyed  the  friendship  of 
Era.smus.  Luther,  and  ^lelanchthon.  and  was 
highly  thought  of  by  Frederick  the  Wise  and  the 
Emperor  Maximilian.  mIio  allowed  him  an  annual 
pension  of  100  gulden.  In  1518  he  began  his 
portrait  of  the  Emperor  at  the  Diet  of  Augs- 
burg, finished  in  1519.  and  now  in  Vienna.  In 
1516  he  carried  on  his  famous  correspondence 
with  Raphael,  who  sent  him  drawings  in  return 
for  a  crayon  portrait  of  himself.  He  died  at 
Nuremberg  on  April  15,  1528,  of  consumption, 
contracted  in  the  Netherlands.  He  was  buried  in 
the  Churchyard  of  Saint  John.  A  fine  monument 
by  Ranch  was  erected  to  him  in  the  Fischmarkt, 
where  his  house  still  stands. 

^lost  of  Diirer's  works  are  signed  with  his 
and 
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and  dry.  He  inherited  the  angularity  of  form  of 
the  Gennan  school,  as  may  be  especially  seen  in 
his  draperies:  but  this  was  much  softened  by  Ital- 
ian influence.  He  paid  much  attention  to  detail, 
and  his  German  exactness  often  detracts  from  the 


efiect  of  the  whole.  His  composition  is  sometimes 
awkward  and  crowded.  But  in  his  best  work  he 
avoided  these  errors,  and  his  drawing  was  always 
excellent.  The  finest  collection  of  his  drawings 
is  in  the  Albertina,  Vienna,  which  has  above  a 
hundred.  Next  to  this  is  the  British  Museum, 
and  after  that  Berlin.  His  drawings  were  all 
finished  with  care  and  exactness,  and  they  were 
executed  on  various  materials,  with  the  pen, 
pencil,  and  brush.  Sometimes  they  were  outlined 
in  water'colors.  sometimes  studies  on  paper  and 
parchment  in  body-color.  In  the  Augsburg  Gal- 
lery tiiere  is  a  life-size  ^ladonna  in  body-colors; 
other  famous  examples  are  the  "Lions"  (Ham- 
burg), the  "Jay's  Wing"  (Berlin),  and  the 
"Hare"  (Albertina).  He  also  painted  a  few 
water-color  landscapes,  which  show  fine  observa- 
tion and  technical  ability;  a  noted  example  is 
the  "Mill"  (Berlin).  Among  his  tinted  draw- 
ings are  "Women  Bathing"  (Bremen),  and 
"Venus  with  Cupid  Stvmg  by  Bees"  ( British 
Museum).  His  famous  "Green  Passion"  (Al- 
bertina ) ,  a  series  of  pen  and  brush  drawings  on 
green  paper,  ranks  with  his  best  engravings. 
Among  his  best  pen  and  ink  drawings  are  the 
"Adoration  of  the  Kings"  (Albertina),  and  espe- 
cially the  "Prayer-Book  of  the  Emperor  Maxi- 
milian" (Munich  Library),  in  which  he  decorat- 
ed the  borders  of  forty- five  pages  with  drawings 
in  red,  green,  and  violet  ink. 

Durer  was  best  known  to  contemporaries  as  an 
engraver,  and  in  this  art  he  ranks  even  higher 
than  as  a  painter.  He  was  easily  the  most 
prominent  engraver  of  his  day,  and  one  of  the 
very  greatest  of  all  times.  In  this  art  his  imag- 
ination, his  facility  and  dramatic  action  have 
full  play.  Before  his  day  Avood-cuts  Avere  mere 
outlines,  and  copper  plates  consisted  of  dark  fig- 
•ures  on  light  backgrounds.  Diircr  introduced 
light  and  shade  into  engraAing.  giving  it  tone 
and  thus  making  it  pictorial.  He  designed  OAcr 
a  hundred  Avood-cuts,  four  great  series,  besides 
many  single  plates.  The  "Apocalypse"  series 
(16  pages,  published  1498)  shoAA's  his  mastery 
of  the  art,  and  an  extraordinary  fantasy  in 
making  real  the  tangible  A'isions  of  Saint 
John.  The  fourth  plate,  representing  the  "Four 
Riders  of  the  Apocalypse."  is  especially  good. 
His  "Large  Passion."  a  series  of  twehe  plates, 
Avas  produced  for  the  most  part  in  1500.  though 
published  in  1511.  His  "Life  of  the  Virgin." 
a  charming  series  of  sixteen  plates,  AAas  executed 
chiefly  in  1504-05  and  published  in  1511.  The 
"Little  Passion"  is  a  series  of  thirty-scAen  plates, 
executed  in  his  best  period  (1509-10).  We  can 
but  AAonder  at  the  iuAention  displayed  in  the 
different  A'ersions  of  the  same  CAent,  as  compared 
Avith  the  "Large  Passion."  The  "Triumphal 
Arch  of  ^Maximilian,"  executed  after  1512.  AAas  a 
series  of  ninety  plates  so  engraved  as  to  form 
a  triumphal  arch  ten  feet  high.  The  subjects  of 
the  different  plates  AAere  laudatory  of  the  Em- 
peror, and  of  these  tAventy-four  AAere  by  Diirer, 
including  the  chief  subject,  the  "Triumphal 
Car."  containing  the  Emperor  and  his  family. 

In  copper  engraA'ing  Diirer  is  equally  re- 
noAvned.  His  first  Avorks  are  executed  in  the 
manner  of  Schongauer  and  ^lantegna — dark  fig- 
iires  on  a  light  background.  Another  interest- 
ing group  of  his  copper  plates  is  identical,  ex- 
cept that  the  figures  are  rcA-ersed  and  better 
executed,  Avith  those  of  another  eugraA'er,  whose 
signature    Avas    'W,'    probably    Wohlgemuth.      It 
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is  uncertain  whether  the  original  design  was 
by  Diirer  or  not.  Among  the  best  engravings 
of  this  group  are  the  "Knight  and  Lady,"  the 
"Madonna  with  the  ^lonkey,"  the  "Dream,"  the 
"Four  Witches."  He  soon  progressed  to  a  better 
manner,  using  a  dark  background.  Among  the 
prints  of  this  description  are  the  famous  "Adam 
and  Eve"  (1504):  "Christmas;"  "Familv  of 
Satyrs"  (1505);  and  the  "Little  Passion""  (16 
plates,  1512-13).  Afterwards  he  attempted  etch- 
ings, but  not  with  equal  success.  He  presently 
combined  both  methods,  first  etching  the  plates 
and  then  going  over  them  with  the  graver. 
These  are  the  very  best  cop{5er  engravings  he 
ever  did,  and  in  their  beautiful  silver  tones  they 
display  the  perfection  of  pictorial  charm  in  an 
engraving.  Among  the  best  are  the  '"Virgin 
Crowned  by  Angels,"  the  '"Virgin  with  the 
Child,"  and  the  well-known  '"Saint  Jerome  in 
his  Study,"  the  weird  "Death  and  the  Knight" 
(1513),  and  the  strange  "Melancholia"  (1514). 
He  also  engraved  the  portraits  of  celebrated 
contemporaries,  such  as  the  larger  and  smaller 
portraits  of  Cardinal  Albrecht  of  Brandenburg, 
Frederick  the  Wise,  Pirkheimer,  ^Melanchthon, 
and  Erasnuis.  INlany  of  his  engravings  abound 
in  a  delightful  humor,  like  the  "Three  Peasants," 
"Love  Offers,"  and  others  mentioned  above,  which 
are  regarded  by  some  as  the  foundation  of  genre 
in  modern  art. 

Dfirer  also  occupied  himself  with  sculpture 
and  architecture,  but  none  of  the  sculptures  bear- 
ing his  monogram  are  unquestionably  genuine. 
The  last  years  of  his  life  were  spent  largely  in 
literary  activity.  His  original  and  advanced 
ideas  on  fortifications  are  given  in  a  work  on  The 
Fortification  of  City,  Castle,  and  Market  Town 
(Nuremberg,  15"27;  new  ed.,  Berlin,  1823).  His 
remaining  Avorks  were  on  subjects  interesting 
to  the  painter:  Instruction  in  Measuring  icith 
the  Compass  (1525)  ;  and  Four  Books  of  Human 
Proportion    (1528). 

Bibliography.  The  literature  upon  Diirer  is 
very  compendious.  The  chief  sources  for  his  life 
are  his  own  journal  and  letters,  of  which  the 
best  edition  is  that  of  ]Moritz  Thausing.  Diirer's 
Brief e,  Tagehiicher  imd  Reinie  (Leipzig,  1872). 
The  most  im])ortant  work  on  Diirer  is  Thausing, 
Diirer,  Gesctiichte  seines  Lehens  und  seiner  Kunst 
(2d  ed.,  Leipzig,  1884) ,  trans,  of  1st  ed.  by  Eaton 
<London,  1882).  Springer,  Albrecht  Diirer 
(Berlin,  1892).  is  also  important.  His  drawings 
are  well  treated  by  Charles  Ephrussi,  Albrecht 
Diirer  et  ses  desseins  (Paris,  1882)  ;  his  engrav- 
ings by  Sidney  Colvin,  Albrecht  Diirer,  His 
Teachers,  TJf.s  Rivals,  and  His  Scltolars  (London, 
1877).  Other  German  monographs  on  Diirer 
are  bv  Eve  (Wandsbek.  1802),  Kaufmann  (Frei- 
burg," 1887),  Weber  (Ratisbon,  1894),  Knack- 
fuss  (6th  ed.,  Bielefeld,  1890).  Popular  mono 
graphs  in  English  are:  Scott  (London,  1872), 
Heaton  (London,  1881),  Cust  (London,  1897). 
Consult  also:  Zahn,  Diirer's  Kunstlehre  iind  sein 
Verhiiltnis  zitr  Renaissance  (Leipzig,  1866)  :  Ret- 
berg,  Xiirnherg's  Eunstlehen  (Stuttgart,  1854)  ; 
id.,  Diirer's  Kupferstiche  und  Hohschnitte  (Mu- 
nich, 1871):  Schmidt,  in  Dohme,  Kunst  vnd 
Kiinstler  Dewtschlands  und  dcr  yiedcrlande 
(Leipzig,  1877),  English  trans,  by  Keane  (Lon- 
don,  1880). 

DURESS  (OF.  durece,  duresce,  duresse,  Tt. 
durez::a,  from  Lat.  duritia,  severity,  from  durus, 


hard).  That  degree  and  kind  of  coercion,  exer- 
cised over  a  person's  will,  which  entitles  him  to 
avoid  any  contract,  deed,  or  transfer  of  property 
made  during  its  continuance,  or  which  excuses 
his  criminal  acts. 

As  an  excuse  for  crime,  duress  is  narrowly 
limited  by  the  common  law.  The  victim  of  the 
coercion  nuist  show  that  he  was  driven  to  com- 
mit the  act  by  threats  of  personal  violence  to 
him  which  induced  a  well-grounded  apprehen- 
sion of  present  death  or  grievous  bodily  harm. 
Even  such  threats  Avould  not  excuse  his  killing 
an  innocent  person,  for  the  view  of  the  law  was 
that  he  ought  rather  to  die  himself  than  escape 
by  the  murder  of  an  innocent  man.  He  would 
be  justified,  however,  in  killing  his  coercer.  Mod- 
ern statutes  in  some  of  the  United  States  declare 
such  extreme  duress  an  excuse  even  for  homicide 
(q.v.). 

In  civil  matters,  also,  the  common-law  doctrine 
of  duress  is  confined  within  rather  narrow  limits. 
Not  every  form  of  constraint,  unfairly  imposed 
by  one  party  to  a  contract  upon  the  other,  will 
enable  the  victim  to  avoid  the  contract.  Only 
actual  or  threatened  violence  or  imprisonment 
amounts  to  common-law  duress.  Moreover,  it 
must  be  exercised  upon  the  person  who  makes 
the  contract,  or  upon  the  husband,  wife,  parent, 
or  child  of  such  person;  and  it  must  be  exercised 
or  instigated  or  adopted  by  the  one  to  be  bene- 
fited by  the  contract.  Still  again,  the  threats 
must  be  of  grievous  bodily  harm  and  so  made  as 
tc  terrorize  a  man  of  ordinary  nerve  and  cour- 
age :  or  they  must  be  of  imlawful  imprison- 
ment. 

The  doctrine  has  been  somewhat  extended  in 
this  country.  According  to  the  prevailing  view, 
a  person  is  under  duress  who  is  threatened  with 
lawful  imprisonment,  provided  the  threat  is 
made  to  overcome  his  will,  and  does  overcome  it, 
and  is  such  as  would  naturally  overcome  the  will 
of  an  ordinary  man.  A  contract  made  by  him  in 
such  circumstances  does  not  have  his  free  and 
true  consent.  It  is  imposed  upon  him  by  the 
threatener,  and  is  voidable. 

A  threat  to  detain  or  even  to  destroy  property 
cannot  operate  as  duress  according  to  tiie  nar- 
row view  of  the  ancient  common  law.  In  some 
of  our  States,  however,  duress  of  goods  is  recog- 
nized, and  an  owner  who  promises  to  i)ay  il- 
legal exactions  in  order  to  obtain  possession  of 
his  property  is  allowed  to  avoid  the  promise. 
Even  when  the  old  common-law  doctrine  pre- 
vails, the  owner  who  has  paid  such  exactions 
may  recover  the  money  on  the  ground  that  the 
defendant  had  received  money  which  belonged 
to  the  plaintiff.  There  nuist,  however,  be  actual 
constraint  to  justify  a  recovery  in  such  a  case. 
Payment  of  an  illegal  claim  'inider  protest'  is  a 
voluntary  payment  and  will  stand,  unless  it  was 
enforced  by  actual  detainer  of  property  or  per- 
.son,  or  inuninent  danger  thereof.  See  QuASi- 
CoNTRACT.  See  also  Undie  Inflt'ence.  Con- 
sult the  authorities  referred  to  under  Contr.\CT; 
Consent,  etc. 

DURET,  dt.i'ra'.  Fkaxcisque  Joseph  (1804- 
65 ) .  A  French  sculptor,  son  of  Francois  Joseph 
Duret  (1732-1816),  of  whom  he  was  a  pupil. 
Young  Durot  won  the  Prix  de  Rome  in  182.3.  In 
1833  he  exhibited  his  "Xeajiolilan  Fisher  Danc- 
ing the  Tarantella,"  a  spirited  statue  in  bronze, 
which  established  his  reputation.     In  the  same 
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class  is  his  "Xeapolitaji  Improvisatore"  (1839). 
His  works  executed  for  public  buildings  include: 
"France  Protecting  Her  Children"  (1855),  a 
group  in  the  grand  stjle  for  the  new  Louvre; 
two  bronze  figures  for  the  tomb  of  Xapoleon  in 
the  Invalides;  a  colossal  Christ  in  the  Church  of 
the  Madeleine;  the  statues  of  "Comedy"  and 
'•Tragedy"  for  the  Theatre  Francais;  marble 
statues  of  Dunois.  Philippe  of  France.  Chateau- 
briand, and  Richelieu  at  Versailles:  and  the 
group  for  the  fountain  of  Saint  Michel,  repre- 
senting that  saint  wrestling  with  Satan.  He 
received  the  medal  of  honor  in  1855,  and  was 
made  a  member  of  the  Institute  in  1843.  As 
professor  of  the  Ecole  des  Beaux-Arts  he  was 
more  influential  through  his  teaching  than 
through    his   works. 

D'URrE,  dur'fa',  Honore.  See  Urfe,  Hoxo- 
KE  d'. 

DTJRFEE,  der'fe.  Job  (1790-1847).  An 
American  jurist.  He  was  born  at  Tiverton, 
K.  I.;  graduated  at  Brown  University  in  1813, 
and  was  admitted  to  the  bar.  In  1814-19  and 
1827-29  he  was  a  member  of  the  State  Legisla- 
ture, from  1821  to  1825  he  was  in  the  National 
House  of  Representatives  as  a  Federalist,  and  in 
1835  he  became  Chief  Justice  of  the  Supreme 
Court  of  Rhode  Island.  He  was  the  author  of 
Vhat  Cheer?  (1832),  a  poem  in  nine  cantos;  of 
an  oration,  The  Influences  of  Scientific  Discovery 
and  Invention  on  Social  and  Political  Progress, 
or  Roger  Williams  in  Exile  (1843).  under  the 
pseudonym  'Theaptes,'  and  of  a  philosophical 
work  in  verse,  entitled  The  Panidea  (1846). 
Consult:  Complete  Works  of  Job  Diirfee,  with  a 
Memoir  of  His  Life  (Providence,  1849),  edited 
by  his  son;  also  Gibson,  Discourse  on  the  Char- 
acter and  Writings  of  Chief  Justice  Durfee 
(Providence,    1848). 

D'TJR'FEY,  Thomas  (known  as  Tom  Dur- 
fey)  (1653-1723).  An  English  poet  and  dram- 
atist, born  at  Exeter  (Devon).  He  turned  from 
the  law  to  become  pla^*Av^ight,  and  made  his  first 
appearance  with  The  Siege  of  Memphis  (1676). 
He  was  far  more  successful  with  his  comedies,  of 
which  he  wrote  a  considerable  number.  His 
popularity  was  greatly  furthered  by  the  songs 
written  by  him  for  his  plays  and  set  to  music 
by  Purceli  and  others.  Soon  he  was  called  upon 
to  compose  occasional  verse,  much  of  it  in  glori- 
fication of  the  triumphs  of  English  arms.  By 
Charles  II.,  James  II..  William  and  Mary,  and 
Anne,  he  was  shown  marked  tokens  of  favor. 
Latterly,  it  appears,  he  became  reduced  to  pov- 
erty, and  his  friends,  Addison  and  Steele,  ob- 
tained for  him  a  benefit  performance  of  his 
Plotting  Sisters  at  Drury  Lane.  He  was  a 
mirthful  fellow,  who,  as  Addison  says,  "made 
the  world  merry,"  turned  out  song  after  song 
with  slight  effort,  and  himself  sang  them  with 
good  spirit  and  applause.  His  songs,  with  music, 
appeared  in  1683-85.  and  in  1720  in  the  collection 
Wit  and  Mirth.  He  Avrote  further  Tales.  Moral 
and  Comical  (1706).  His  dramatic  works  were 
published  contemporaneously,  but  have  never 
been  collected. 

DURGA',  door-gii'  (Skt..  impassable).  In 
Hindu  mythology,  one  of  the  names  by  which 
the  consort  of  the  god  Siva  is  knoA\-n.  This  is 
her  title  Avhen  she  appears  in  her  fear-inspiring 
form.  Similar  is  her  awful  manifestation  as 
Kali  'Black,'  a  dreadful  goddess.     Her  image  is 


often  seen  in  Hindu  temples.  In  her  more  pleas- 
ing aspect  she  is  the  same  as  Uma,  Par\'ati  (q.v.) . 
Consult;  Dowson,  Hindu  Mythology  (London, 
1879)  :  Wilkins,  Hindu  Mythology  (2d  ed.,  Lon- 
don, 1902). 

DURHAM,  dur'am.  A  maritime  county  of 
the  northeast  of  England,  between  the  Tyne  and 
Tees,  bounded  north  by  Northumberland,  east 
by  the  North  Sea.  south  by  Yorkshire,  west  by 
Cumberland  and  Westmoreland  (]Map:  England, 
E  2).  It  has  32  miles  of  coast,  generally  low, 
but  with  some  clifl's,  and  an  area  of  999  square 
miles,  five-sevenths  being  arable.  Durham  is  one 
of  the  chief  counties  in  England  for  the  produc- 
tion and  export  of  coal,  and  also  for  the  mining 
of  lead.  Manufactures  are  numerous,  including 
chemicals,  glass,  iron,  earthenware,  sails,  ropes, 
and  anchors.  Ship-building  is  an  important  in- 
dustry. The  agricultural  products  are  oats,  bar- 
ley, Avheat,  turnips,  beans,  and  peas.  The  Tees- 
water  breed  of  short-horned  cattle  is  well  known, 
and  excellent  draught  and  saddle  horses  are 
raised.  Population,  in  1891,  1,016,550;  in  1901, 
1,187,300. 

Previous  to  the  Roman  invasion,  Durham  was 
in  the  possession  of  the  Brigantes,  and  under 
Roman  rule  became  part  of  the  Province  Maxima 
Caesariensis.  When  the  Anglo-Saxons  gained 
control,  it  became  part  of  Bernicia,  and  hence  of 
the  Kingdom  of  Northumbria,  until  the  Norman 
Conquest.  Under  the  Normans  it  obtained  the 
privileges  of  a  county  palatine,  and  for  many 
years  its  affairs  were  administered  by  the 
bishops,  who  enjoyed  larger  temporal  preroga- 
tives than  in  most  of  the  other  counties.  In 
1536  Henry  VIII.  stripped  them  of  many  of 
their  juridical  powers,  but  it  was  not  until 
1836,  after  the  death  of  Bishop  Mildert,  that  an 
act  of  Parliament  removed  a"ll  temporal  jurisdic- 
tion and  privileges  forever  from  the  bishopric. 

DURHAM  (AS.  Dunhohn,  hill-isle,  from  dun, 
hill,  do^^•n  +  holm,  island) .  A  Parliamentary 
and  municipal  borough  and  ancient  episcopal  city 
of  England,  the  capital  of  the  county  of  Durham, 
60  miles  north-northwest  of  York.  It  is  built 
around  a  steep  rocky  hill  86  feet  high,  nearly 
encircled  by  the  Wear,  which  is  here  crossed  by 
three  bridges  (Map:  England,  E  2).  On  the  top 
of  the  hill  are  the  cathedral  and  castle.  Ancient 
walls  partly  inclose  the  hill,  from  which  fine 
views  are  obtained  of  the  fertile  wooded  country 
and  of  the  suburbs  across  the  river.  On  the 
site  of  a  church  dating  from  995,  Bishop  Wil- 
liam de  Carilepho.  about  1093,  began  the  present 
magnificent  cathedral,  one  of  the  finest  Norman 
chin-ches  in  England,  to  which  additions  con- 
tinued to  be  made  till  about  1500.  It  thus  ex- 
hibits the  gradual  changes  of  style  between  these 
periods.  It  is  507  feet  by  200  feet,  with  a  central 
tower  214  feet  high,  and  two  west  towers  138  feet 
high.  It  contains  the  tombs  of  Saint  Cuthbert 
(q.v.)  and  the  Venerable  Bede.  Among  the 
chief  buildings  connected  with  the  former  monas- 
tery are  the  dormitory,  now  used  as  the  new 
library,  a  magnificent  hall  in  practically  its  orig- 
inal condition,  and  the  refectory,  now  the  old 
library.  The  castle,  formerly  the  residence  of  the 
bishops  of  Durham,  biit  now  the  seat  of  the  Uni- 
versity of  Durham,  was  founded  about  1072  by 
William  the  Conqueror.  It  was  built  in  the 
Romanesque  style,  but  it  has  since  been  much 
alteted.     The'  present  University  of  Durham  was 
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opened  for  students  in  1833.  A  royal  charter 
in  1837  empowered  the  university  to  bestow  de- 
grees. It  has  two  colleges — University  College 
and  Bishop  Hatfield's  Hall.  The  corporation 
maintains  markets  and  public  baths.  Durham 
has  long  been  famous  for  its  mustard.  The  town 
sends  one  member  to  Parliament.  Population,  in 
1891,  14,900;  in  1901,  14.650.  Durham  arose 
about  the  year  995,  when  Bishop  Aldune  brought 
here  Saint  Cuthbert's  bones  from  Ripon  and  built 
a  church  to  enshrine  them.  It  became  the  seat  of 
the  Bishop  and  Count  Palatine  of  Durham 
County.  Consult:  Bi/gone  Durham,  edited  hj  An- 
drews (London,  1898)  ;  Low,  Durham  (London, 
1897)  ;  Bvgate,  Durham  Cathedral  (London, 
1899). 

DURHAM.  A  city  and  county-seat  of  Dur- 
liam  County,  N.  C,  26  miles  northwest  of 
Raleigh,  on  the  Norfolk  and  Western,  the  Sea- 
board Air  Line,  and  the  Southern  railroads 
(Map:  North  Carolina,  D  1).  It  is  an  impor- 
tant manufacturing  centre  for  tobacco,  cigars, 
and  cigarettes,  having  one  of  the  largest  granu- 
lated smoking-tobacco  factories  in  the  world. 
There  are  also  cotton-mills,  sash  and  blind  fac- 
tories, foundries,  a  fertilizer-factory,  and  other 
industries.  Trinity  College  (Methodist  Episco- 
pal, South)  opened  in  1851,  is  located  here. 
The  city  has  also  a  school  of  fine  art  and  a  con- 
servatory of  music,  a  public  library,  and  Watts 
Hospital.  The  government  is  administered  under 
a  charter  of  1899  which  provides  for  a  mayor, 
chosen  every  two  years,  and  a  city  council, 
elected  on  a  general  ticket.  Settled  about  1855, 
Durham  was  incorporated  in  1869  with  a  popula- 
tion of  200.  Near  here  General  Johnston,  with 
the  Confederate  army,  surrendered  to  General 
Sherman  on  April  26,  1865.  Population,  in 
1880,  2041;  in  1890,  5485;   in  1900,  6679. 

DURHAM,  John  George  Lambton,  first  Earl 
of  (1792-1840).  An  English  statesman,  born  in 
London.  After  an  education  at  Eton,  he  held 
a  commission  in  the  army  for  a  short  period. 
At  twentj'-one  years  of  age  he  made  a  runaway 
marriage  at  Gretna  Green  with  Harriet  Chol- 
mondely,  who  died  three  years  after.  He  married 
Lady  Louisa  Elizabeth  Grey,  daughter  of  Earl 
Grey,  eighteen  montlis  later,  and  by  this  union 
strengthened  his  political  position.  In  1813  he 
entered  Parliament  for  Durham  as  an  advanced 
Liberal.  In  1828  he  was  created  Baron  Durham 
of  the  city  of  Durham.  He  was  one  of  the  four 
persons  who  prepared  the  Reform  Bill  and  sup- 
ported it  in  the  House  of  Lords.  In  1833  he  was 
appointed  ambassador  extraordinary  to  Russia. 
After  a  second  mission  to  Russia  he  was  appoint- 
ed in  1838  Governor-General  of  Canada,  where  a 
formidable  rebellion  had  broken  out.  In  his 
efforts  to  suppress  the  insurrection,  he  exceeded 
the  powers  conferred  upon  him,  and  Lord  Brough- 
am, with  whom  he  had  differences,  took  advan- 
tage of  the  situation  to  interpellate  his  conduct 
in  the  House  of  Lords.  Incensed  at  a  vote  of 
disapproval,  Durham  returned  to  England  with- 
out being  recalled  or  obtaining  the  royal  consent. 
The  important  report  on  Canadian  affairs  pre- 
pared under  his  direction  by  his  secretary,  Charles 
Buller,  advocated  liberal  changes  in  colonial  pol- 
icy which  were  adopted  by  his  successors.  He 
died  at  Cowes,  Isle  of  Wight,  in  1840. 

DURHAM  BOOK,  The.     An  edition   of  the 
Gospels,   with   Northumbrian-Saxon  glosses,   the 
Vol.  VI.- 25. 


work  of  Saint  Cuthbert,  the  sixth  Bishop  of 
Durham. 

DURHAM  CATTLE.     See  Cattle. 

DURHAM  LETTER,  The.  A  letter  of  Lord 
John  Russell  to  the  Bishop  of  Durham  in  1850, 
protesting  against  the  invasion  of  Romanism  in 
the  United  Kingdom,  and  especiallj'  in  the  Es- 
tablished Church  itself.  It  resulted  in  the  pas- 
sage of  a  bill,  which,  however,  was  not  enforced, 
against  the  establishment  of  a  Roman  Catholic 
hierarchy   in   England. 

DU'RIAN  (Malay  duryon) ,  or  DU'RION 
{Durio  zihethinus) .  A  fruit-tree  of  the  Malayan 
Archipelago,  of  the  natural  order  Malvaceae.  It 
is  a  lofty  tree,  with  leaves  resembling  those  of 
the  cherry,  and  with  large  bunches  of  pale- 
yellow  flowers.  The  fruit  is  of  the  size  of  a 
large  cocoanut;  roundish  oblong,  with  a  hard 
thick  rind,  covered  with  soft  spines,  so  that 
it  somewhat  resembles  a  hedgehog  rolled  up. 
The  pulp  of  the  fruit  is  of  creamy  consistency 
and  delicious  taste,  but  has  a  smell  which  is 
very  repulsive  until  a  taste  for  the  fruit  is  ac- 
quired. Persons  accustomed  to  it,  however,  uni- 
versally regard  the  durian  as  one  of  the  verj'' 
finest  fruits  of  the  East.  In  the  Indian  markets 
it  commands  a  higher  price  than  any  other 
native  fruit.  It  contains  ten  or  twelve  seeds  as 
large  as  pigeons'  eggs,  which,  when  roasted,  are 
not  inferior  to  chestnuts.  One  tree  yields  about 
200  fruits  in  a  year.  For  illustration,  see  Plate 
of  Dahlias^  etc. 

DU'RIE,  or  DURY,  John  (1596-1680).  A 
Scotch  Protestant  advocate  of  Church  unity. 
He  was  born  in  Edinburgh;  his  education  was 
received  at  Sedan  and  Leyden,  and  most  of  his 
life  was  passed  on  the  Continent.  At  home 
he  held  the  position  of  chaplain  to  Charles  I. 
and  JIary,  Princess  of  Orange,  and  was  a  mem- 
ber of  the  Westminster  Assembly.  His  reputa- 
tion rests  upon  his  indefatigable,  though  fruit- 
less, efforts  to  unite  the  Lutheran  and  Reformed, 
the  Presbyterian  and  Congregational  churches, 
an  object  for  which  he  pleaded  in  every  place  to 
which  his  extensive  travels  brought  him,  and  with 
everv  prominent  person  he  met.  He  died  at 
Cassel,  Germany,  September  26,  1689. 

DURING,  di/ring,  Auguste.     See  Crelinger, 

AuGUSTE  DtJRING. 

DURINGSFELD,  du'rings-felt,  Ida  von 
(1815-76).  A  German  aiithor,  born  at  Militsch, 
Lower  Silesia.  She  was  the  daughter  of  an 
army  officer,  and  was  a  diligent  student  of  lan- 
guages, devoting  herself  particularly  to  Italian 
and  Bohemian  folk-lore.  She  published  a  volume 
of  poems  entitled  Gedichte  von  Thekla  (1835;  2d 
vol.  entitled  Fiir  Dich,  1850.  2d  ed.,  1865).  Her 
other  ju'oductions  include:  Schloss  Goczyn,  a.  novel 
(2d  ed.,  1845);  Magdalene,  a  novel  (1844); 
Skizzen  aus  der  vornehmen  Welt  (1842-45); 
Margareta  von  Valois,  a  historical  novel  (1847)  ; 
Bohmische  Rosen,  a  collection  of  Bohemian  folk- 
songs (1851)  ;  Lieder  aus  Toscana,  Tuscan  folk- 
songs (2d  ed..  1S59)  ;  Buch  denkir-ih-digcr  Fraxten 
(5th  ed.,  1896).  Several  ethnographical  works 
were  written  by  her  in  collaboration  with  her 
husband,  who  committed  suicide  on  the  day  after 
her  death. 

DU'RIS  (Lat.,  from  Gk.  AoOpis,  Douris)  OF 
SAU'ROS  (c.3-50  b.c.-c.280  b.c).  A  Greek  his- 
torian, a  descendant  of  Alcibiades,  and  brother 
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of  LjTiceus.  At  one  time  he  was  tyrant  of 
Samos.  He  wrote  a  number  of  historical  works, 
oi  which  the  most  important  was  'H  tSiv  'EWij- 
vikCov  'IffTopla,  or  a  Uistory  of  Greece  from  B.C. 
JIO  to  B.C.  281.  Both  the  judgments  passed  on 
him  in  antiquity  and  his  remaining  fragments 
support  the  belief  tliat  he  was  merely  a  careless 
and  uncritical  collector  of  historical  materials. 
Consult:  Miiller,  Fragmenta  Historiconim 
Grcccorum  (Heidelberg.  1806)  ;  and  Hulleman. 
Dtiridis  8amii  qitee  supersunt   (Utrecht,  1841). 

DtfRKHEIM,  diirk'-hlm.  A  town  of  the 
Bavarian  Palatinate,  Germany,  on  the  Isenach,  at 
the  foot  of  the  Hardt  Mountains,  about  13  miles 
west-southwest  of  ^lannheim  (]Map:  Germany, 
C  4).  It  is  surrounded  by  vineyards  and  fre- 
quented as  a  health  resort  for  the  saline  springs 
of  Philippshalle,  which  belong  to  the  to\\Ti.  Its 
chief  industries  are  the  manufacture  of  paper, 
oil,  and  paints  and  the  preparation  of  salt. 
There  is  also  a  considerable  trade  in  grain  and 
wine.  At  the  entrance  to  the  Isenach  Valley  are 
the  picturesque  ruins  of  the  Abbey  of  Limburg, 
founded  in  1230  bv  Conrad  II.  Population,  in 
1890,  6080;   in  1900,  6200. 

DURKHEIM,  dur'kax',  Emile  (1858—).  A 
French  philosopher,  born  at  Les  Vosges.  He 
was  educated  at  the  Ecole  Normale  Superieure; 
traveled  in  Germany  and  made  valuable  studies 
of  social  conditions  there.  The  first  French 
chair  in  sociology'  at  the  University  of  Bordeaux 
was  founded  for  him  (1887),  and  he  became  a 
full  professor  six  years  later.  His  special  aim 
was  to  separate  sociology  from  mere  psychology, 
and  to  examine  social  conditions  in  the  light  of 
other  observed  social  facts.  In  the  field  of 
psychology  his  writings  treat  of  the  distinctions 
between  individual  mental  phenomena  and  'folk 
psychologic.'  They  include:  '"L'individualisme 
et  les  intellectuels,"  in  Revue  Bleiie  (1898),  and 
"Representations  individuelles  et  representations 
collectives,"  in  Revue  Metaphi/sique  (1898). 
^lention  should  also  be  made  of  his  general 
study:  "La  science  positive  morale  en  Alle- 
magne."  in  Revue  Philosophique  (1887)  :  of  the 
journal  I'Annee  Sociologique,  founded  by  Durk- 
heim  in  1898;  and  of  his  books:  De  la  division 
du  travail  social  (1893);  Les  regies  de  la 
mcthode  sociologique  (1894)  ;  and  the  especially 
valuable  study,  Le  suicide  (1897). 

DXTRLACH,  door^ac.  An  old  town  in  the 
Grand  Ducliy  of  Baden,  Germany,  on  the  Pfinz, 
three  miles  east  of  Karlsruhe  (]\Iap:  Germany 
C  4 ) .  Durlach  manufactures  tobacco,  chicory, 
leather,  gloves,  brushes,  and  machinery,  and  has 
extensive  fruit  and  grain  markets.  The  environs 
abound  in  orchards.  On  the  summit  of  the 
Thurmberg  is  a  lofty  tower  believed  to  be  of 
Roman  origin,  which  is  reached  by  a  cable  road. 
Remains  of  ancient  walls  and  fortifications  are 
still  to  be  seen.  Population,  in  1890.  8240;  in 
1900.  11.400. 

DtJRNSTEIN,  dnrn'stin.  A  village  of  Lower 
Austria,  situated  in  a  highly  picturesque  spot 
on  the  left  bank  of  the  Danube,  about  45  miles 
west-northwest  of  Vienna  (]Map:  Austria,  D  2). 
It  is  noteworthy  for  the  ruins  of  a  castle  where 
Richard  Cceur  de  Lion  is  said  to  have  been  im- 
prisoned a  short  time  in  1193.  Near  by.  the 
French  were  defeated  by  the  Austrians  and  Rus- 
sians November  11,  1805.    Population,  about  700. 


DUROC,  du'rok'',  Ger.\rd  Christophe  ^Michel, 
Duke  of  Friuli  (1772-1S13).  A  French  soldier 
and  diplomatist.  He  was  educated  at  the  Mili- 
tary Academy  of  Brienne;  joined  Napoleon  as 
sub-lieutenant  of  artillery  at  the  siege  of  Tou- 
lon, and  became  one  of  his  favorite  officers.  In 
the  Italian  and  Egyjjtian  campaigns  he  was 
Napoleon's  aide-de-camp,  and  at  Alareugo  served 
as  a  brigadier-general.  During  the  Empire  he 
was  general  of  division  and  Governor  of  the 
Tuileries.  Because  of  his  shrewdness  and  the 
confidence  that  Napoleon  placed  in  him,  he  was 
sent  on  diplomatic  missions  to  various  European 
courts.  He  fought  at  Austerlitz,  Aspern,  and 
^^  agram,  and  was  killed  in  a  skirmish  near 
Markersdorf  after  the  battle  of  Bautzen   (1813). 

DURRA.  See  Sorghum,  paragraph  Son 
Saccliarinv. 

DI7RUGMUN,  doo'roog-moon'.  A  Mongoloid 
people  in  JNlindoro  Island.     See  Philippines. 

DURUY,  du'rwe',  Victor  (1811-94).  A 
French  historian  and  educator.  He  was  born  in 
Paris,  September  11,  1811,  of  obscure  parents, 
his  father  being  a  workman  in  the  lace-works 
at  Gobelins.  Duruy  did  not  begin  his  educa- 
tion until  late  in  life,  but  was  admitted  in 
1830  to  the  Ecole  Normale  Superieure.  He  gradu- 
ated in  1833,  and  became  professor  of  history  in 
the  college  at  Rheims,  but  soon  received  a  call 
to  Paris,  where  for  twenty-five  years  he  held  an 
honorable  position  in  the  College  Henri  IV.  An 
admirable  teacher,  he  employed  his  spare  time  in 
the  writing  of  text-books  on  history  and  geog- 
raphy and  soon  became  prominently  known  in 
the  field  of  education.  In  1853  he  received  the 
degree  of  doctor  of  letters,  but  he  did  not  leave 
the  lycee  until  1861,  when  he  was  made  inspector 
of  the  Academy  of  Paris.  He  became  successively 
maitre  de  conferences  at  the  Ecole  Normale, 
Inspector-General  of  Public  Instruction,  and, 
finally,  professor  of  history  in  the  Ecole  Poly- 
technique.  In  1863  Duruy  was  made  Minister 
of  Public  Instruction  by  Napoleon  III.,  whom  he 
knew  personally,  having  assisted  that  versatile 
ruler  in  collecting  material  for  his  Vie  de  Cesar. 
For  six  years  Duruy  presided  over  the  Depart- 
ment of  Public  Instruction,  and  to  him  is  due 
in  great  part  the  modern  system  of  education 
in  France,  especially  the  organization  of  second- 
ary instruction.  He  was  liberal  in  his  views 
and  devised  many  improvements  in  the  educa- 
tional system  of  France,  which  however,  his  op- 
ponents, the  Clericals  and  Conservatives,  vehe- 
mently opposed.  On  the  reorganization  of  the 
]Ministry  in  1869,  Duruy  resigned  his  portfolio 
and  was  given  a  seat  in  the  Senate.  After  the 
events  of  1870  he  retired  into  private  life.  The 
last  years  of  Duruy's  life  were  spent  in  historical 
research,  the  results  of  which  were  his  great  His- 
toire  des  Romains  (7  vols.,  Paris.  1879-85),  and 
his  Histoire  des  Grecs  (3  vols..  Paris.  1886-91). 
An  English  translation  of  the  former  of  these  ap- 
peared in  London  (1883-86).  Most  of  his  other 
works  were  school  histories  in  Hachette's  series 
"L'Histoire  I'niverselle."  the  best-known  volumes 
being  the  histories  of  Greece  and  Rome  (Eng. 
trans,  ed.  by  Mahaffy.  London.  1888).  and  his 
fitudent's  Eisioru  of  France  (Eng.  trans.,  New 
York,  1889).  He  died  in  Paris,  November  25, 
1894.  His  son.  Albert  Duruy  (1844-87),  ac- 
quired some  reputation  as  an  historical  writer  on 
the  period  of  the  Revolution,  and  as  a  Bonapart- 
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ist  partisan,  while  another  son,  Georges,  born  in 
1853,  has  written  a  number  of  romances,  histori- 
cal and  political.  Consult:  Lavisse,  Un  Ministre 
Victor  Duruy  (Paris,  1895)  ;  Bigelow,  '"Lavisse's 
Life  of  Uuruy,"  in  American  Historical  Review, 
vol.  i.   (New  York,  1896). 

DURWARD,  der'werd,  Quentix.  The  hero 
of  Scott's  novel  of  the  same  name. 

DITRYEE,  dur-y:V,  Abram  (1815-90).  An 
American  soldier.  He  was  born  in  New  York 
City,  was  educated  in  the  common  schools,  and 
afterwards  acquired  considerable  wealth  as  a 
dealer  in  mahogany  furniture.  He  entered  the 
State  militia  in  1833,  became  colonel  of  the 
Twenty-seventh  Regiment  (now  the  Seventh)  in 
1849,  and  took  a  conspicuous  part  in  suppressing 
the  numerous  riots  which  occurred  between  that 
time  and  1861.  At  the  beginning  of  the  Civil 
War  he  raised  a  regiment  which  became  widely 
known  as  'Duryee's  Zouaves.'  He  was  promoted 
to  be  brigadier-general  of  volunteers  in  August, 
1861,  but  resigned  from  the  service  in  January, 
1863,  owing  to  a  disagreement  over  a  question 
of  rank.  In  1865  he  was  brevetted  major-general 
for  'gallant  and  meritorious  services'  at  the 
battles  of  Cedar  jMountain,  Rappahannock  Sta- 
tion, Thoroughfare  Gap,  Groveton,  Chantilly, 
South  Jlountain,  and  Antietam.  He  was  ap- 
pointed police  commissioner  of  New  Y^ork  City 
in  1873,  and  in  the  following  year  attacked  and 
dispersed  a  company  of  communists  assembled  in 
Tompkins  Square. 

DUSART,  du-sart',  CoRNELis  (1660-1704).  A 
Dutch  painter  and  etcher,  born  at  Haarlem.  He 
Avas  a  pupil  of  Adriaan  van  Ostade  (q.v. ).  His 
works  are  very  uneven  in  quality,  some  of  them 
equaling  the  work  of  his  master,  in  whose  style 
he  paints;  but  most  of  them  are  inferior.  He 
usually  represents  kermesses.  tavern  scenes,  and 
other  popular  amusements,  and  the  best  of  his 
works  are  in  the  galleries  of  Amsterdam,  Dres- 
den, Vienna,  and  Saint  Petersburg. 

DT7SE,  doo'za,  Eleonora  (1859—).  An  Ital- 
ian actress,  born  at  Vigevano,  on  the  border 
of  Piedmont  and  Lombardy.  Hers  was  a  family 
of  actors,  her  grandfather  having  founded  the 
Garibaldi  Theatre  in  Padua,  and  she  appeared 
on  tlie  stage  when  thirteen  years  old.  Her  early 
stage  life  in  itinerant  companies  was  a  succes- 
sion of  privations  and  hardships,  which  seriously 
impaired  her  healtli,  but  she  was  soon  recognized 
at  Naples,  and  a  little  later  at  Milan  (1885),  as 
the  greatest  actress  of  Italy  and  one  of  the 
greatest  of  her  time.  Her  career  has  since  been 
one  of  extraordinary  success. 

She  won  an  international  reputation  at  Vienna 
in  1892,  and  elicited  successively  enthusiastic 
responses  in  the  principal  cities  of  Europe.  Her 
American  debut  she  made  in  January.  1893.  as 
Camille,  at  the  Fifth  Avenue  Theatre  in  New 
Y'ork  City,  and  she  appeared  in  London  for  the 
first  time  the  same  year.  In  1807  she  went  to 
Paris,  where  she  was  regarded  as  the  great  rival 
of  Sarah  Bernhardt.  Among  her  most  noted 
presentations  have  been  those  of  Juliet,  Fran- 
cesca  da  Rimini.  Marguerite,  Camille.  Fernande, 
^fagda,  and  Paula  in  The  Fiecond  Mrs.  Tanque- 
rny.  To  show  her  imusual  versatility,  she  some- 
times plays  on  the  same  evening  such  con- 
trasted roles  as  Snntuzza  in  f'arallrrin  Riisti- 
cana  and  the  rollicking  heroine  of  La  Locan- 
diera.     Several  of  Gabriele  d'Annunzio's    (q.v.) 


plays  were  written  fur  her,  which  she  has  tried, 
not  with  uniform  success,  to  render  popular.  Her 
art  is  distinguished  for  its  simplicity,  yet  subtle 
intensity  of  expiession.  Discarding  many  of 
the  customary  mannerisms  of  the  stage,  she 
gained  her  extraordinary  dramatic  power 
by  the  abandonment  of  much  that  is  conventional 
but  unreal  in  modern  acting.  In  private  life  she 
is  noted  for  her  dislike  of  personal  publicity. 
Her  marriage  did  not  prove  happy,  and  she  sepa- 
rated from  Signor  Checchi.  In  1902  she  reap- 
peared in  America.  Consult,  Bracco,  Life  of  a 
Farnous  Actress,  with  American  press  notices 
(Xew  York,  1893)  ;  Mapes,  Duse  and  Hie  French 
(New  York,  1898). 

DTJSOMMERARD,  du'sum'riir'.  Alexandre 
(1779-1842).  A  French  archteologist,  born  at 
Bar-sur-Aube.  After  serving  in  the  army,  he 
devoted  himself  to  archaeological  studies,  traveled 
through  France  and  Italy,  and  eventually  became 
the  founder  of  the  famous  INIusee  Cluny  in  Paris. 
This  collection  of  mediaeval  implements  and  ob- 
jects of  art  was  begun  by  Dusommerard  during 
the  First  Empire,  and  was  designed  originally  to 
decorate  the  dwelling  of  the  collector,  the  so-called 
Hotel  Cluny.  It  finally  became  the  greatest  col- 
lection of  its  kind  in  France,  and  together  with 
the  mansion  of  Dusommerard  was  after  his 
death  bought  by  the  Government  and  converted 
into  a  museum.  Dusommerard  began  the  work 
subsequently  published  under  the  title  Les  arts 
au  moi/en-  age  (1838-46),  and  containing  more 
than  500  plates  illvistrative  of  the  finest  speci- 
mens in  the  museum,  to  which  building  the  adja- 
cent Palais  des  Thermes  was  afterwards  added. 

DTJSSEK,  doo'shek.  Johanx  Ladislavs 
(1761-1812).  A  Bohemian  musician  and  com- 
poser. He  was  born  at  Czaslau.  Bohemia,  and 
received  his  earliest  musical  impulse  as  a  boy 
singer  at  the  Minorite  Church,  Iglau.  His  first 
teacher  was  Father  Spenar.  and  his  lessons  were 
given  during  his  attendance  at  the  Jesuit  Col- 
lege. After  this  he  had  a  varied  career,  his 
reverses  being  chiefly  due  to  love  of  luxury,  lack 
of  method,  and  ignorance  of  business.  He  has 
been  rightly  regarded  as  the  pioneer  of  national 
music,  and  in  his  pianoforte  playing  he  is  credit- 
ed with  rivaling  Clementi  in  the  introduction 
and  use  of  the  'singing  tone.'  Several  of  his 
pianoforte  compositions  are  standard  favorites; 
a  pianoforte  method  published  in  London  had  a 
verv  extended  vogue.  He  died  at  Saint  Germain- 
en-Laye. 

DtJSSELDORF,  dns'sd-dorf.  The  capital  of 
the  District  of  Diisseldorf,  in  Rhenish  Prussia, 
situated  in  the  centre  of  a  fertile  district,  on 
the  right  bank  of  the  Rhine,  at  the  confluence 
of  the  Diissel  with  that  river,  in  latitude  51°  13' 
X.,  longitude  6°  46'  E.  (Map:  Prussia,  B  3). 
Diisseldorf  is  divided  into  the  Altstadt,  on  the 
right  bank  of  the  Diissel :  the  Karlstadt,  founded 
in  1786  by  the  Elector  Karl  Theodor,  on  the 
left  bank;  the  Neustadt,  on  the  Rhine;  and  the 
Friedrichstadt,  to  the  south.  It  also  takes  in 
the  suburbs  of  Unterbilk.  Oberbilk.  Flingern,  and 
Derendorf.  The  toA^n  is  well  built  and  abounds 
in  broad,  well-shaded  avenues  and  fine  squares. 
A  colossal  equestrian  statue  of  the  Elector 
Johann  ^Vilhelm,  who  founded  a  famous  picture 
gallery  here  in  1710 — the  greater  part  of  which, 
however,  was  removed  to  Mimich  in  1805 — 
stands  in  the  Altmarkt. 
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Among  the  principal  buildings  of  Diisseldorf 
are  the  town  hall,  dating  from  1567,  with  a  new 
wing  added  in  1885;  the  Academy  of  Art;  the 
Kunsthalle  with  a  municipal  gallery  of  modern 
Diisseldorf  artists;  the  handsome  new  theatre; 
the  Provincial  Stiindehaus  (House  of  the  Rhen- 
ish Estates),  in  the  Italian  Renaissance  style; 
the  palace  of  justice;  the  Reichsbank;  and  the 
palatial  new  post-office.  Of  the  ecclesiastical 
edifices,  tlie  most  noteworthy  are  the  Church  of 
Saint  Lambert,  a  Gothic  edifice  of  the  fourteenth 
century,  and  the  Church  of  Saint  Andrew.  The 
Hofgarten  is  one  of  the  finest  public  gardens  in 
Germany;  in  it  is  situated  the  War  Memorial, 
erected  in  1892  to  commemorate  the  campaigns 
of  1864,  1866,  and  1870-71.  Diisseldorf  owns 
and  operates  a  gas  plant,  its  water-works,  street 
raihvays,  and,  since  1891,  an  electric  plant.  The 
educational  institutions  include  a  number  of 
gymnasia  and  realschulen,  a  teachers'  seminary, 
and  an  industrial  art  school.  The  town  has 
been  for  two  centuries  an  art  centre,  and  is  the 
home  of  the  famous  Diisseldorf  School  of  paint- 
ers. The  historic  Academy  of  Art  was  founded 
in  1767.  Among  its  140  pictures  there  are  only 
a  few  now  of  especial  interest — an  Assumption 
by  Rubens,  a  Madonna  by  Bellini,  and  the  re- 
markable fresco  series  by  Janssen.  The  histori- 
cal ifiuseum  has  a  valuable  collection  of  docu- 
ments. There  are  also  an  industrial  museum 
and  a  library  with  50,000  volumes.  Diisseldorf 
is  one  of  the  chief  centres  of  the  iron  industry  in 
Germany.  It  has  besides  a  number  of  textile 
mills,  breweries,  distilleries,  etc.  The  commerce 
is  extensive.  Diisseldorf  is  the  seat  of  many 
consuls,  including  one  from  the  United  States. 
Like  most  German  cities,  Diisseldorf  has  in- 
creased its  population  remarkably  during  the 
past  two  decades,  owing  to  the  annexation  of 
suburbs.  In  1880  it  contained  a  population  of 
95,190;  in  1890,  144,642;   in  1900,  213,767. 

Diisseldorf  was  known  as  early  as  the  twelfth 
century.  It  received  municipal  rights  from  Count 
Adolf  of  Berg  in  1288,  and  subsequently  became 
the  residence  of  the  Covmts  of  Berg.  In  1609  it 
came  into  the  possession  of  the  Coimts  Palatine 
of  Neuburg,  and  subsequently  became  part  of  the 
Electoral  Palatinate,  which  in  1779  was  imited 
with  Bavaria.  It  prospered  greatly  under  the 
Counts  and  Electors  Palatine,  some  of  the  chief 
buildings  and  institutions  of  the  city  dating 
from  that  period.  From  1795  to  1801  Diissel- 
dorf was  held  by  the  French ;  in  1806  it  became 
the  capital  of  the  Grand  Duchy  of  Berg,  and 
was  annexed  together  with  the  Grand  Duchy  to 
Prussia  in  1814.  Consult:  Ferber,  Historische 
Wanderung  durch  die  alte  Stadt  Diisseldorf 
(Diisseldorf,  1890)  ;  Clemen,  Die  Kunstmdler 
der  Rheinprovinz,  vol.  iii.,  part  i.,  Stadt  und 
Kreis  Diisseldorf   (ib.,  1894). 

DtJSSEIiDORF   SCHOOL   OF   PAINTING. 

One  of  the  most  important,  if  not  the  most  im- 
portant, German  school  of  the  nineteenth  cen- 
tury. It  was  the  outgrowth  of  the  Academy  of 
Art,  founded  at  Diisseldorf  by  the  Elector  Pala- 
tine Karl  Theodor  in  1767,  but  did  not  at- 
tain importance  until  Diisseldorf  became  part 
of  Prussia.  The  academy  was  reorganized  by 
Frederick  William  III.,  who  made  Cornelius  di- 
rector. The  latter  did  not  hold  his  post  long 
enough  to  impress  his  views  upon  the  school, 
which     represents     rather     the     tendencies     of 


Schadow,  under  whom  it  came  into  great  promi- 
nence. While  the  school  of  Munich,  under  Cor- 
nelius, was  a  school  of  drawing,  interested  chiefly 
in  frescoes,  that  of  Diisseldorf  was  a  real  school 
of  painting,  which  worked  chiefly  on  panels,  and 
paid  some  attention  to  color.  It  was  technically 
superior  to  all  the  other  German  schools.  More 
than  any  other  school  it  represented  the  Ro- 
mantic tendencies  in  Germany.  In  secluded 
Diisseldorf  the  artists  lived  apart  from  the  world 
entirely  in  the  past,  and  transfoi-med  into  paint- 
ing the  verses  of  Goethe,  Shakespeare,  and  the 
rest.  Their  works,  on  the  whole,  bear  unfavorable 
comparison  with  those  of  the  French  Romantic 
school,  both  from  the  standpoint  of  feeling  and 
from  that  of  technique.  The  school  sulfered 
much  from  dissensions  between  Catholics  and 
Protestants,  the  former  advocating  strictly  re- 
ligious subjects,  while  the  latter  took  a  more 
liberal  view.  Among  the  most  famous  repre- 
sentatives of  the  school  were  Lessing,  Hilde- 
brand,  Sohu,  Rethel,  The  Achenbachs,  and  Knaus 
(qq.v. ).  It  has  had  a  great  influence  upon  art  in 
America,  such  men  as  Eastman  Johnson,  Leutze, 
and  Bierstadt  having  done  miich  to  introduce  its 
methods  and  style.  The  fine  collection  of  old 
masters  formerly  possessed  by  the  Diisseldorf 
Academy  was  transferred  to  Munich  in  1805, 
but  some  14,000  drawings  and  24,000  engravings 
of  the  great  masters  still  remain.  Consult  the 
works  entitled:  Die  Diisseldorf er  Malerschule,  hy 
Fahne  (Diisseldorf,  1837)  ;  Piittmann  (Leipzig, 
1839);  and  Rosenberg  (Leipzig,  1886);  the 
monographs  on  Die  Diisseldorf  er  Kunstakademie, 
by  Wiegmann  (Diisseldorf,  1854)  and  Woer- 
mann  (ib.,  1880)  ;  and  Schadow,  Der  moderne 
Vasari   (Berlin,   1854). 

DUSSIEUX,  du'sye^  Louis  Etienne  (1815- 
94).  A  French  geographer  and  historian,  born 
at  Lyons.  He  became  professor  of  history  at 
Saint  Cyr  in  1850.  Besides  his  excellent  con- 
tributions as  a  collaborator  to  the  Encyclopedie 
Nouvelle  and  the  Annales  Archeologiques,  he 
edited  the  Memoires  of  the  Marquis  de  Dangeau 
and  of  the  Due  de  Luynes,  and  the  Lettres  in- 
iimes  of  Henry  IV.j  a  work  of  considerable  his- 
torical value.  His  original  publications  include: 
L'art  considere  comme  le  symhole  de  I'etat  social 
(1838);  Geographie  historique  de  la  France 
(1844)  ;  Le  Canada  sous  la  domination  fran^aise 
(1855);  Cours  classique  de  Geographic  (1859- 
65)  ;  Le  Cardinal  de  Richelieti,  (1885)  ;  and  nu- 
merous essays  and  other  writings,  all  of  which 
attest  the  careful  research  and  great  versatility 
of  the  writer. 

DUST  (AS.  dust,  Ger.  Dust,  connected  with 
Ger.  Diinst.  vapor,  OHG.  dunist,  tunist,  breath, 
storm,  Goth,  dauns,  odor,  Skt.  dhvans,  dhvas,  to 
fall  to  dust,  to  perish ) ,  Atmospheric.  It  is  a 
familiar  fact  that  dust  is  always  present  in  the 
atmosphere,  not  merely  in  houses  and  near  the 
ground  out  of  doors,  but  over  the  ocean  and 
even  on  the  tops  of  mountains.  In  order  to  ob- 
tain air  absolutely  free  from  dust,  it  may  be 
filtered  slowly  through  plugs  of  cotton  wool,  or 
it  may  be  suddenly  expanded  so  as  to  cool  below 
the  dew-point,  when  a  portion  of  .its  moisture 
will  condense  upon  the  particles  of  dust  and 
cause  them  to  settle  quickly  to  the  bottom  of  the 
containing  vessel.  When  a  beam  of  sunlight 
shines  through  dustless  air,  nothing  is  seen  by 
an  observer  standing  at  one  side,  but  if  dust  is 
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present  the  sunlight  is  scattered  in  all  directions 
iiiid  the  beam  of  light  is  said  to  become  visible. 
When  atmosi^heric  dust  is  collected  and  examined 
under  a  microscope,  it  is  seen  to  consist  largely 
of  grains  of  pollen,  bits  of  vegetable  fibre,  and 
hairs  and  all  kinds  of  mineral  fragments,  includ- 
ing occasionally  metallic  iron.  When,  on  the 
other  hand,  dust  is  allowed  to  settle  upon  prop- 
erly prepared  vegetables,  or  the  jellies  and  broths 
used  for  'cultures'  in  bacteriology,  and  is  kept  in 
a  warm  room,  there  usually  springs  up  in  a  few 
days  a  vigorous  growth  of  fiuigi  and  bacteria, 
showing  that  living  germs  were  present,  although 
they  may  have  been  invisible  in  the  ordinary 
microscope.  Such  dust  gives  rise  in  nature  to 
growths  that  wei'e  formerly  spoken  of  as  spon- 
taneous geneTation ;  but  it  is  now  abundantly 
demonstrated  that  they  simply  prove  the  previous 
existence  of  living  germs.  vSome  of  these  germs 
are  highly  injurious  to  men  and  animals,  and 
are  the  sources  of  epidemic  diseases;  others,  when 
brought  to  the  ground  by  means  of  rain,  may 
germinate  on  the  wet  soil  and  produce  charac- 
teristic fungi.  These  are  sometimes  black,  giving 
rise  to  what  is  called  black  rain  (q.v. )  ;  sometimes 
red,  giving  rise  to  red  rain  or  blood  rain  and 
occasionally  green  snow  or  red  snow.  When  yel- 
low pollen  is  brought  do\^'n  and  spread  on  the 
wet  ground,  it  is  often  spoken  of  as  a  rain  of 
sulphur.  No  femientation,  souring,  festering,  or 
other  trouble  caused  by  the  development  of  bac- 
teria and  fungi  can  originate  in  absolutely  pure 
air. 

Showers  of  dust  occur  in  connection  with  ac- 
tive volcanoes,  prairie  fires,  forest  fires,  torna- 
does, and  strong  winds,  that  elevate  the  dust  in 
one  region  only  to  deposit  it  in  another.  Ordi- 
nary storm-winds  sweeping  over  a  forest  and  rob- 
bing the  trees  of  their  pollen  produce  showers 
of  sulphur  or  other  forms  of  dust  within  a  few 
hundred  miles.  Remarkable  dust-showers  orig- 
inate in  the  region  of  the  Sahara  in  North  Africa 
This  dust,  which  is  exceedingly  fine  and  usuallj 
red,  has  been  transported  1200  miles  to  the  north 
across  the  Mediterranean  into  Europe.  (See  the 
description  of  the  dust-storm  of  February  25, 
1879  on  page  34  of  Bartholomew's  Atkts  of  Mete- 
orology, and  that  of  the  red  dust  of  1901  in  Na- 
ture) .  Almost  as  far  to  tlie  west  and  southwest 
of  the  Sahara  a  fine  white  dust  falls  on  vessels  in 
the  Atlantic  Ocean  during  the  so-called  Harmat- 
tan  (q.v.),  or  very  dry  winds  blowing  out  from 
the  interior  of  tile  desert  region.  Examination 
of  this  dust  shows  it  to  be  almost  exclusively 
composed  of  the  tests  of  diatoms — microscopic 
organisms,  growing  on  the  vegetation  in  the  fresh 
water  of  the  interior.  The  formation  known  in 
geology  as  loess  (q.v.)  is  an  exceedingly  fine,  fri- 
able soil,  easily  raised  by  the  wind  and  carried  to 
great  distances.  This  foirnation  exists  in  China 
in  layers  of  several  hundred  feet  in  depth,  and  in 
the  prairie  region  of  North  America  to  a  depth  of 
a  hundred  feet  or  less,  and  is  supposed  by  many 
to  owe  its  origin  entirely  to  the  dust  carried  by 
the  wind  in  certain  sea.sons  of  the  year.  A  shower 
of  black  snow  due  to  this  dust  is  described  in  the 
United  States  Movtlily  Weather  Review  for  Janu 
ary,  189,5,  pp.  1.5-19.  Among  the  most  remark- 
able showers  of  dust  and  ashes  are  those  that 
have  attended  volcanic  eruptions,  such  as  those 
of  Vesuvius.  The  cloud  of  dust  proceeding  from 
Skaptar  .Tfikull  in  Iceland  during  the  eruption 
of  May  20  to  June  18,  1873,  extended  southeast- 


ward 2000  miles,  over  all  of  Europe  and  still 
further  into  Syria.  The  dust  from  an  eruption 
of  Cotopaxi  was  calculated  by  ]\lr.  Whymper  to 
represent  2,000,000  tons  of  material;  that  from 
the  volcano  Soufriere  in  the  island  of  Saint 
Vincent,  West  Indies,  on  April  30,  1812,  fell  on 
Barbados,  50  miles  to  the  east,  to  the  depth 
of  one  inch,  and  extended  thence  eastward  be- 
yond the  horizon  during  May  1st.  The  great 
eruption  of  ashes  and  vapor  from  Krakatoa  in 
the  Straits  of  Sunda,  during  August  26  and 
27,  1883,  spread  a  cloud  of  dust  and  vapor 
over  the  whole  globe  between  latitudes  10°  S. 
and  60°  N.,  some  of  which,  remaining  at  a 
great  height,  was  observable  three  years  later. 
The  dust  collected  900  miles  west  of  the  volcano 
was  similar  in  composition  to  that  collected  only 
100  miles  distant.  A  great  fall  of  dust  attended 
the  eruptions  on  Martinique  and  Saint  Vincent  in 
1902,  and  produced  striking  sunset  glows,  similar 
to  those  that  were  developed  by  the  ejected  ashes 
fiom  Krakatoa. 

The  great  importance  of  dust  in  the  formation 
of  cloud  and  rain  has  been  especially  elucidated 
bj'  the  labors  of  Mr.  John  Aitken,  of  Falkirk, 
Scotland,  who  has  shown  that  in  the  ordinary 
process  of  the  formation  of  cloud  or  fog  by  cool- 
ing air  the  condensation  of  the  moisture  takes 
place  first  upon  the  particles  of  dust  as  nuclei; 
that,  in  fact,  every  particle  of  dust  collects 
moisture,  and  that  every  particle  of  cloud  or  fog 
implies  a  nucleus  of  dust.  On  this  fundamental 
principle  Aitken  has  based  the  construction  of 
his  so-called  dust-counter,  which  he  has  made 
quite  portable,  and  which  enables  one  to  deter- 
mine with  close  proximity  the  relative  and  the 
absolute  dustiness  of  any  sample  of  air.  He  has 
made  such  determinations  in  many  parts  of  Eu- 
rope and  in  a  great  variety  of  places.  The 
dustiest  air  is  found  in  the  cities ;  thus,  in  Lon- 
don, Edinburgh,  and  Paris  there  are  from  80,000 
to  210.000  particles  per  cubic  centimeter  (about 
the  fifteenth  part  of  a  cubic  inch ) .  The  air  hav- 
ing least  dust,  so  far  as  yet  obsei-ved,  is  that  of 
the  western  Highlands  of  Scotland — namely,  from 
7600  down  to  16  particles  per  cubic  centimeter; 
the  air  of  the  Swiss  mountain-tops  has  a  similar 
small  content  of  dust.  Aitken's  investigations 
have  explained  quantitatively  that  which  was  be- 
fore known  only  qualitatively — namely,  that  the 
air  most  soothing  to  those  who  are  troubled 
with  delicate  lungs  is  that  which  has  the  least 
dust.  According  to  these  results,  the  presence 
of  dust  makes  it  easier  for  cooling  air  to  for.m 
cloud  or  fog.  Clovidy  or  foggy  air  nuist  be'  con- 
sidered as  dustless  air  in  which  the  dust  previous- 
ly e.^sting  is  now  replaced  by  minute  floating 
globules  of  water.  If,  now,  this  dustless  but  foggy 
air  is  still  further  cooled,  its  surplus  aqueous 
vapor,  which  does  not  easily  condense  upon  the 
globules  already  present,  supersaturates  the  dust- 
less air,  thus  bringing  about  a  condition  of  un- 
stable equilibrium.  This  condition  has  been  espe- 
cially investigated  by  Mr.  C.  T.  R.  Wilson,  of 
the  Cavendish  Laboratory,  Cambridge,  England, 
who  has  shown  that  condensation  eventually 
takes  place,  biit  only  after  a  considerable  addi- 
tional cooling  and  with  violence.  In  this  ]iroces9 
latent  beat  is  set  free  and  phenomena  produced 
whicli  imitate  those  observed  in  the  interior  of 
thunder-clouds  from  which  rain  is  falling.  It 
would  seem  plausible  to  conclude,  therefore,  that 
whereas  dusty  air  is  necessary  for  the  formation 
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of  clouds,  dustless  air  is  necessary  for  the  forma- 
tion of  rain. 

When  dust  is  very  fine  and  uniform  in  size,  it 
gives  rise  to  beautiful  optical  phenomena  due 
to  the  diffraction  and  interference  of  light,  such 
as  the  wonderful  red,  green,  and  yellow  sunsets 
and  sunrises,  and  the  blue  suns  visible  during  the 
daytime  in  the  years  1883-85.  These  occurred  in 
connection  with  the  vapor-dust  from  the  Kraka- 
toa  eruption:  but  similar  phenomena  have  been 
observed  on  numerous  other  occasions  after  vol- 
canic eruptions. 

Among  the  important  works  on  this  subject 
may  be  mentioned  C.  G.  Ehrenberg,  on  Infusoria 
(Leipzig,  1838)  and  Micro-geology  (Berlin, 
185G)  ;  J.  W.  Bailey,  numerovis  papers  in  the 
American  Journal  of  Science,  from  1838  to  1856; 
John  Aitken,  numerous  papers  in  The  Trans- 
actions of  the  Royal  Society  of  Edinburgh,  and 
his  last  paper,  Observations  of  Atmospheric 
Dust,  read  before  the  Chicago  Meteorological  Con- 
gress of  1893  (see  United  States  Weather  Bureau 
Bulletin  I\'o.  11,  pp.  734-54)  ;  Carl  Barus,  on 
Cloudy  Condensation  (see  bulletins  and  reports 
of  the  United  States  Weather  Bureau)  ;  G.  J. 
Svmons,  The  ErujUion  of  Krakatoa  (London, 
1888). 

Cosmic  or  Meteoric  Dust.  The  fact  that 
meteors  entering  the  earth's  atmosphere  from 
interplanetary  space  are  burned  up  and  disappear 
leads  to  the  rational  conclusion  that  the  result- 
ing debris  must  remain  in  the  atmosphere  in  the 
shape  of  very  fine  dust,  or  larger  particles  gradu- 
ally descending  to  the  earth's  surface.  In  many 
cases  the  cloud  left  behind  a  meteor  has  remained 
visible  for  a  relatively  long  period — in  some 
cases  three  or  four  hours — during  which  it 
changes  shape  and  diffuses,  probably  being  il- 
lumined by  the  sunlight  of  a  distant  twilight  like 
the  so-called  phosphorescent  clouds.  In  a  few 
cases  the  dust  collected  by  Nordenskiold  from 
the  surface  of  snow  has  been  found  to  contain 
metallic  iron  and  nickel.  In  still  fewer  cases 
hailstones  have  had  a  metallic  nucleus.  Arago 
first  suggested  that  these  metallic  dusts  are  the 
remnants  of  the  shooting  stars  or  meteors ;  they 
have  therefore  been  spoken  of  as  cosmic  or 
meteoric  dv\st,  but  in  all  easels  except  those  of  me- 
tallic iron  or  nickel  the  ordinary  mineral  dusts 
undoubtedly  come  from  the  earth  itself.  Many 
volcanic  eruptions  send  immense  volumes  of  dust 
into  the  air;  in  1883  Krakatoa  sent  up  four 
cubic  miles  of  solid  rock  ground  into  impalpable 
dust,  the  finest  particles  of  which  floated  about 
for  several  years.  Besides  the  larger  shooting 
stars  and  aerolites,  there  may  well  exist  even 
the  dust  in  the  interplanetary  space,  some  of 
which  must  frequently  enter  the  earth's  atmos- 
phere ;  but  except  in  the  case  of  the  nickel-iron 
compounds  it  seems  at  present  impossible  to  dis- 
tinguish such  cosmic  dust  from  that  which  orig- 
inates on  the  earth  itself. 

DusT-WiiiRLS  AND  Dust-Storms.  Tlie  eddies 
of  wind,  especially  those  on  a  hot  summer  after- 
noon, that  form  small  whirls  of  ascending  hot 
air.  carry  up  leaves  and  dust  to  a  considerable 
height.  Under  most  favorable  circumstances 
these  may  be  elevated  to  the  level  of  the  clouds, 
but  under  ordinary  circumstances  they  are  char- 
acteristic of  the  driest  weather,  and  scarcely  rise 
1000  feet  before  they  subside.  On  the  hot  plains 
of  India  and  the  western  arid  regions  of  the 
United   States,   which  are   subject  to   very  high 


temperatures  in  the  sunshine,  the  dust-column 
becomes  a  very  tall  column,  with  a  rapid  whirl- 
ing motion,  having  a  thin,  hazy  axis,  due  to  the 
condensation  of  aqueous  vapor  in  the  region  of 
low  pressure  that  must  mark  the  central  axis. 
The  dust-storms  of  India  have  been  pictured  and 
described  best  by  Baddeley  in  his  book  under 
that  name,  published  in  London  in  1880.  He 
figures  not  merely  isolated  dust -whirls,  but 
groups  of  many  such  dancing  around  a  central 
region,  whence  they  are  known  as  'dancing  devils,' 
or  remarkitble  combinations  of  many  whirls  into 
figures  illustrating  most  complex  forms  of  vor- 
tex motion,  some  of  which  are  stable  and  some 
unstable.  These  are  all  caused  by  the  rapid 
ascent  and  whirl  of  air  that  is  heated  intensely 
by  contact  with  the  hot  soil  and  hot  dust. 

Dust  Counter.  An  instrviment  invented  by 
Mr.  John  Aitken  for  counting  the  total  number 
of  particles  of  dust  in  a  small  volume  of  air.  In 
this  instrument  a  definite  quantity  of  air  is  sud- 
denly and  forcibly  expanded,  whereby  it  is  cooled 
below  the  dew-point,  and  immediately  a  fog  or 
haze  is  formed  within  it  whose  density  depends 
upon  the  quantity  of  moisture  and  the  quantity 
of  dust  that  is  present.  Within  a  short  time 
these  particles  of  fog  descend  to  the  bottom, 
falling  upon  a  plate  of  black  glass  ruled  off  into 
small  squares.  With  the  help  of  a  hand  lens  it 
is  easy  to  count  the  number  of  particles  per 
square,  whence  we  calculate  the  number  per  cubic 
centimeter  of  air.  Instead  of  this  dust-coimter, 
one  may  use  Aitken's  koniscope.  in  which  we 
estimate  the  apparent  cloudiness  due  to  the  dust. 
These  instrimients  are  described  in  his  report  in 
Bulletin  No.  11  of  the  United  States  Weather 
Bureau. 

The  investigation  of  dust  is  an  important 
branch  of  work  in  meteorology  and  in  bacteriol- 
ogy', and  the  whole  subject  is  known  as  koniology. 

DUS'TAW,  Hannah  (1657—?).  A  heroine 
of  the  early  Indian  wars  in  New  England.  At 
the  time  of  the  attack  on  Haverhill,  Mass..  March 
15,  1697  (see  Haverhill),  the  Indians  captured 
Mrs.  Dustan  and  her  nurse,  Mary  Neff.  and  killed 
the  youngest  Dustan  child,  an  infant  only  a  week 
old.  Mrs.  Dustan's  husband,  Thomas  Dustan, 
wath  their  other  seven  children,  however,  managed 
to  escape  death.  The  captives  were  assigned  to 
an  Indian  family  consisting  of  two  men,  three 
women,  and  seven  children,  and  were  led  off 
toward  one  of  the  larger  Indian  villages.  On 
an  island  (now  called  Dustan's  Island)  six 
miles  above  the  present  Concord,  N.  H.,  Mrs. 
Dustan  and  her  nurse,  assisted  by  a  captive  Eng- 
lish boy,  Samuel  Leonardson,  killed  and  scalped 
all  of  their  captors  except  one  squaw  and  a  small 
boy.  After  a  toilsome  journey  they  reached 
tneir  homes  in  safety.  The  story  of  their  exploit 
spread  rapidly,  was  told  and  retold  at  New  Eng- 
land firesides  for  several  generations,  and  has 
furnished  tlie  theme  for  much  romance  and  verse. 
The  name  is  also  spelled  Dustin  and  Duston. 
Consult  INIirick,  History  of  Haverhill  (Haverhill, 
1832). 

DUST-BRAND.     See  Smut. 

DUSTYFOOT  (OF.  piepoudrcux,  ML.  pede- 
pulverosus,  peddler).  A  court  of  summary  juris- 
diction established  at  fairs  and  markets  in  Eng- 
land for  the  speedy  determination  of  questions 
arising  between  those  who  resorted  to  the  same. 
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See  Court;  Law  Merchant;  Piepowder; 
Staple. 

DUSYANTA,  doo-shyan'ta.  In  Kalidasa's 
drama  Sakuntald,  the  husband  of  the  heroine. 
He  is  of  the  lunar  race,  a  descendant  of  Paru,  and 
father  of  Bharata. 

DUTCH  EAST  INDIA  COMPANY.  A 
trading  company  composed  of  smaller  companies 
which  were  united  in  1602.  Its  privileges  in- 
cluded a  monopoly  of  trade  beyond  the  Cape  of 
Good  Hope  and  the  Strait  of  Magellan,  and  the 
power  of  making  treaties,  maintaining  military 
forces,  and  founding  forts.  Batavia,  in  Java,  be- 
came the  capital  of  the  Dutch  East  Indies  in 
1619.  During  the  seventeenth  century  the  com- 
pany was  very  powerful  in  the  Indian  Archi- 
pelago and  in  South  Africa.  Its  existence  was 
terminated  in  179.5.     See  East  India  Company. 

DUTCH  EAST  INDIES.  A  name  applied  to 
the  Dutch  possessions  in  the  Malay  Archipelago 
lying  between  latitudes  6°  N.  and  11°  S.,  and 
between  longitudes  95°  and  141°  E.  (Map:  Aus- 
tralasia, D  3).  They  comprise  the  following 
islands  and  groups: 


Island  of 
Sumatra 


Java  and  Madura 

'  Sumatra,  West  Coast. 
Sumatra,  East  Coast.. 

Benkulen 

Laiupoug-s 

rali'iiiliaiiK 

I  Atji'li  (Afliiu) 

Eiau  Lingga  .\reliipelago 

Banca 

Billiton 

Borneo,  West  Coast ! 

Borneo,  South  and  East?  Districts 

Island  of     (  Celebes 

Celebes  '(  Menado 

Molucca  Islands j 

Timor  Archipelago ! 

Bali  and  Lombok 

New  Guinea  to  141°  E.  long- 

Total 


Area: 
English 
Sq.  miles 


50,554 

31,649 

35,312 

9,399 

11,284 

53,497 

20,471 

16,301 

4.446 

1,863 

55,825 

156,912 

49,390 

22.080 

43,864 

17,698 

4.065 

151,789 


Population 
in  1897 


26,125,053 

1,353,315 

335,432 

158.767 

137,501 

692,317 

531,705 

107,861 

93,600 

41,558 

370,775 

809,803 

1,448,722 

549,138 

399,208 

119,239 

1.044,757 

200.000 


736,400 


34,090,000 


The  population  figures  are  in  many  cases 
based  on  conjecture,  as  very  little  is  known  about 
a  large  portion  of  the  archipelago,  although  it  is 
all  nominally  under  Dutch  control.  The  Euro- 
pean population  numbers  about  70,000,  mostly 
Dutch :  about  500,000  are  Chinese,  Arabs,  and 
other  Orientals.  The  goveniment  is  adminis- 
tered by  a  Governor-General  appointed  by  the 
Crown,  assisted  by  a  council  of  five  members, 
whose  duties  are  partly  legislative,  and  partly 
advisory.  For  the  purposes  of  administration 
the  colony  is  divided  into  twenty-five  residencies, 
of  which  some  are  imder  the  direct  supervision  of 
Dutch  residents,  while  others  are  under  the  rule 
of  native  chiefs  advised  by  Dutch  officials.  The 
capital  is  Batavia.  For  further  information,  con- 
sult articles  on  separate  islands  and  groups. 

BiBLiOGKAPHY.  Bemmelen  and  Hoover,  Guide 
to  the  Dutch  East  Indies  (London,  1897)  ;  Berg, 
The  Finannal  and  Economical  Condition  of 
'S^etherlands  India  (The  Hague,  1895)  ;  Chailley- 
Bert.  La  JJoUandc  rt  left  fonctionnaii-es  deft  In- 
des  Xeerl  an  daises  (Paris.  1893)  ;  Cool,  With 
the  Dutch  in  the  East  (London.  1897)  :  Van  der 
Lith  and  Spaan,  Encyclopedie  van  Nederlatidsch 
Indie  (Leyden,  1895). 


DUTCH  GUIANA.     See  Guiana. 

DUTCH  LANGUAGE.  Dutch  is  the  lan- 
guage of  the  inhabitants  of  the  Netherlands  and, 
in  a  strongly  marked  dialectic  form,  of  the  Boers 
in  South  Africa.  It  was  also  in  general  use  in 
and  about  New  York  long  after  the  cession  of 
the  province  to  the  English.  The  name  Dutch 
is  derived  from  Dietsch,  meaning  the  vernacular, 
as  distinguished  from  Latin.  It  is  the  same 
Avord  as  the  German  Deutsch,  with  which  it  is 
sometimes  confounded,  as  in  Pennsylvania  Dutch 
and  in  the  ordinary  speech  of  uneducated  per- 
sons. The  Dutch  themselves  call  their  language 
Xederlandsch,  while  in  German  it  is  called  Hol- 
liindisch.  Dutch  belongs  to  the  Low  Prankish 
division  of  the  Low  German,  and  is  very  closely 
related  to  the  Flemish,  wath  which  it  is  now 
practically  identical  in  its  written  form.  Like 
English,  the  language  may  be  divided  into  three 
main  periods :  ( 1 )  Old  Dutch,  extending  to  about 
1100.  The  only  important  monument  of  this 
period  that  has  been  preserved  is  a  translation 
of  the  Psalter.  (2)  Middle  Dutch,  from  1100 
to  1550.  The  language  during  this  period  suf- 
fered similar  changes  in  sounds  and  inflections 
to  those  that  can  be  observed  in  the  contem- 
porary English.  As  in  English,  no  standard 
written  form  of  the  language  was  at  first  recog- 
nized, but  each  writer  used  his  own  dialect.  In 
the  thirteenth  century  a  determined  effort  was 
made  to  assert  the  claims  of  a  literary  Dutch, 
the  leader  in  the  movement  being  Jacob  van 
Maerlant  (1235-1300).  But  in  spite  of  all  ef- 
forts the  use  of  individual  dialects  continued. 
(3)  Modern  Dutch  extends  from  1550  to  the 
present  day.  The  most  important  single  event 
in  the  history  of  the  language  during  this  period 
was  the  publication  (1619-37)  of  the  Staten- 
bijbel,  the  autliorized  version  of  the  Scriptures, 
which  did  much  to  spread  the  use  of  this  form 
of  Dutch  in  the  Low  Countries.  The  effect  of  this 
translation  was  similar  to  that  of  Luther's  ver- 
sion upon  High  German,  in  establishing  a  stand- 
ard of  language  and  orthography  that  was 
generally  recognized  as  authoritative.  During 
tiie  eighteenth  century  the  efforts  to  purify  the 
language  were  carried  to  an  absurd  extent,  and 
it  therefore  suffered  greatly  from  the  mistaken 
zeal  of  its  users.  During  the  nineteenth  cen- 
tury a  saner  view  of  the  spirit,  based  upon  a 
more  intelligent  study  of  grammar  and  philology, 
has  given  greater  freedom  of  expression.  Dur- 
ing the  past  forty  years  efforts  have  been  made 
to  reform  the  orthography  and  to  effect  uni- 
formity of  usage  in  Holland  and  Belgiimi,  the 
present  system  having  been  adopted  in  Belgium 
in  1864  aiid  in  Holland  in  1883. 

The  Dutch  language  is  in  its  structure  practi- 
cally the'  same  as  the  other  members  of  the  Ger- 
manic group  of  dialects.  It  belongs  in  its  pho- 
nology to  the  Low  German  division,  so  that  its 
consonants  agree  in  general  Avith  the  English 
(Dutch  te.  English  to,  German  su) .  Its  orthog- 
raphy is  somewhat  awkward,  and  does  not  repre- 
sent the  sounds  of  the  language  (e.g.  oe  =  u) . 
In  inflection  and  in  syntax  Dutch  corresponds 
closely  to  German.  It  is  written  in  the  Roman 
alphabet,  and  coincides  in  the  use  of  capitals 
almost  exactly  with  English. 

The  standard  modern  Dutcli  dictionary  is 
WoordenboeJc  der  l^edcrJandsche  Taat,  edited 
liy   de   Vries   and   others    (The   Hague,    1864   et 
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seq. ) .  The  best  etymological  dictionary  is  Joh. 
Franck's  (1884-92).  For  English  students  there 
are  i3omboff's  (Ai'nheim,  1877).  and  Calisch's 
(Leyden,  1890).  Of  grammars  in  English,  may 
be  mentioned  Ahn's  (London,  1887),  and  Hoog- 
vliet's  (The  Hague,  1890).  The  best  account 
of  the  language  outside  of  Holland  is  Jan  te 
Winkel's  in  Paul,  Grundriss  der  germanischen 
Philulogie,  vol.  i.  (2d  ed.  Strassburg,  1901). 

DUTCH  LIQUID  (so  called  as  being  first 
prepared  by  an  association  of  Dutch  chemists), 
or  Etii^'lene  Dichloride.  An  oily  substance  ob- 
tained by  mixing  chlorine  and  olefiant  gas.  It 
acts  as  an  anaesthetic,  and  has  been  sho^^'n  to 
be  safer  than  chloroform.  Besides  being  very 
costh',  however,  it  is  liable  to  cause  irritation  of 
the  throat,  and  is  therefore  not  used  and  little 
known. 

DUTCH  LITERATURE.  The  dawn  of  Dutch 
literature  appears  in  the  Middle  Dutch  sagas 
of  Charlemagne  and  Arthur  in  the  thirteenth 
century,  adapted  from  the  French  epics,  and 
obviously  intended  for  the  nobility.  Such  are 
Ivlaas  van  Haarlem's  William  of  Orange 
(1191-1217);  Dederic  van  Assenede's  Floris 
and  Blanchefleur  (about  1250)  ;  an  anony- 
mous Roland  Song,  a  Gawein,  and  a  Lancelot 
of  the  Lake.  Reynard  the  Fox  was  also 
done  into  Dutch  about  1250.  (See,  also,  Maer- 
LANT. )  The  Dutch  hymns  of  the  thirteenth  cen- 
turj'  are  perfunctory,  but  there  are  folk-songs 
and  historical  ballads  of  the  fourteenth  century 
of  some  merit.  The  general  tendency  in  the  first 
half  of  this  century,  here  as  in  France,  was 
toward  conunercial  democracj'.  This  appears 
in  Maerlant  (q.v. )  and  in  his  chief  disciple,  the 
moral  chronicler  Boendale  (1280-1365),  in  \Yeert 
(died  1362),  and  Melis  Stoke.  With  1350  there' 
is  an  aristocratic  reaction,  apparent  before  in 
the  epics  of  Jan  van  Heelu  and  Hein  van  Aken 
(c.  1255- 1330)  ;  but  this  movement  expires  in  the 
early  fifteenth  century  with  Dirk  Potter's  Course 
of  Love. 

Meantime  prose  romance  was  cultivated  for 
the  vulgar,  the  Old  Testament  was  translated 
about  1300,  a  Life  of  Jesus  provided  in  lieu  of 
the  Gospels;  and  the  drama,  sacred  and  semi- 
profane,  shows  characteristic  traces  of  the  Dutch 
genius  for  low  comedy.  During  the  fifteenth  and 
sixteenth  centuries  literature  in  the  Netherlands 
was  dominated  by  the  literary  guilds,  as  burgher 
in  tone  as  were  the  Mastersingers  ( q.v. ) .  These, 
by  public  festivals,  popular  dramas,  and  social  in- 
fluence, made  literature  at  once  democratic  and 
conservative.  A  new  spirit  came  from  the  renas- 
cence of  classical  learning  in  which  Dirck  Coorn- 
hert  (1522-90)  and  Houwaert  (1533-99)  led, 
and  Cornells  van  Ghistele  (fl.  1555-83)  followed, 
but  with  less  effect  on  letters  than  was  exerted 
bv  the  Reformation,  through  translations  of  the 
Psalms  (1540,  1566,  1567)  and  hymns  (1562  and 
1569),  and  most  of  all  by  the  battle-songs  of 
liberty  and  bitter  political  scorn  of  the  Geusen 
Lieden  Boecxhen  (1588).  The  stylistic  reform- 
ers of  this  period  were  the  Catholic  Anna  Bijns 
(1494-1567?)  and  the  Protestant  van  Marnix 
(1538-98). 

From  the  close  of  the  sixteenth  century  Am- 
sterdam becomes  the  literary  centre,  for  here 
only  is  thought  free.  Humanism  is  fostered  by 
Hendrik  Spiegel  (1549-1612)  and  Roemer  Vis- 
scher    (1545-1620),   and   by   the   Latin   scholars 


Grotius,  Drusius,  and  Vossius.  In  the  next  gen- 
eration the  beautiful  and  accomplished  daugh- 
ters of  Visscher,  Anna  (1584-1651)  and  Tessel- 
schade  (1594-1649),  poets  both,  were  the  friends, 
admirers,  and  critics  of  the  poets  of  the  Dutch 
Augustan  age,  Vondel  (q.v.),  Hooft,  Huygens 
(q.v.).  In  their  salon  the  comedies  of  Bredero 
and  his  rival  Coster,  afterwards  a  diligent  culti- 
vator of  the  dramatic  shudder,  were  first  dis- 
cussed, and  here  Starter  (born  1594),  an  emi- 
grant from  England,  introduced  to  the  Nether- 
lands the  Elizabethan  lyric  (1612-14).  Cats 
(q.v.,  1577-1660)  escaped  at  Middelburg  the 
Visschers'  genial  influence;  nor  is  it  to  be  found 
in  the  Amsterdamer  Bekker  ( 1634-98) ,. the  most 
philosophical  of  writers  in  Dutch. 

The  immediate  pupils  of  the  classical  genera- 
tion were  the  dramatists  Vos  (died  1667), 
Brandt  (1626-85),  van  der  Goes  (1647-84),  and 
Oudaen  (1628-92),  the  epic  poet  Anslo  (1626- 
69),  the  didactic  Dekker  (1610-66),  Vollenhove 
(1631-1708),  the  lyric  Luiken  (1649-1708),  and 
Jonctijs  (1600-52).  Fiction  was  cultivated  by 
Hermskerk,  who  emulated  Urfe  in  his  Batavian 
Arcadia  (1637),  and  was  himself  imitated  by 
Zoeteboom  { Znanlandsche  Arcadia,  1658)  and 
Bos  (Dortsche  Arcadia,  1662),  while  Heinsius 
(q.v.)  preferred  to  imitate  Le  Sage  {Mirandor, 
1675).  ^ 

Drama  by  1700  was  completely  Gallicized  and 
insignificant,  and  lyric  poetry  rapidly  declined. 
Prose  is  the  normal  vehicle  of  the  eighteenth 
century  thought.  Here  the  first  conspicuous  fig- 
ure is  van  Efi'en,  with  his  Holldndsche  Specta- 
tor (1731-35),  and  the  next  ones  the  ladies 
Betjen  Wolff  (1728-1804)  and  Aagjen  Deken 
(1741-1804),  who  in  1780  issued  Letters  on  Di- 
verse Suhjects.  and  followed  this  with  three 
novels  unrivaled  in  Dutch  literature  {Sara 
Burgerhart,  1782:  Willeni  Leevend,  1785;  Corne- 
lia Wildschtit,   1792). 

The  first  signs  of  the  contagion  of  Grerman 
romanticism  appear  in  Nieuwland  (1764-94), 
but  more  obviously  and  effectively  in  Bilderdijk 
(q.v.),  though  he  affected  to  scorn  it  as  he  did 
Shakespeare.  Feith  (q.v.)  showed  himself  an 
avowed  disciple  of  Goethe,  and  Simons  ( 1755- 
1812)  of  Klopstock,  though  Dutch  realism  was 
not  without  its  protesting  witnesses  in  Per- 
poncher  (1741-1819)  and  van  Zon  (Bruno  Dall- 
berg,  1758-1818).  More  national  in  his  expres- 
sion of  romanticism  is  Loosjes  (1761-1818),  a 
novelist  who  continues  the  good  tradition  of 
]\Iesdames  Wolff  and  Deken.  Nationally  roman- 
tic, too,  are  the  poets  Tollens  .(q.v.,  1780-1856), 
Messchert  (1790-1844),  and  Bogaers  (1795- 
1870),  whose  Jochehed  (1835),  Voyage  of 
Heemskerk  to  Gibraltar  (1836),  and  Romances 
and  Ballads  (1846)  are  probably  the  most 
significant  Dutch  poetry  of  his  generation. 
Nanieworthv,  too.  are  the  songs  in  lighter  vein 
of  Antoni  Staring  (1767-1840)^ 

Since  the  middle  of  the  century  the  achieve- 
ments of  Dutch  scholars,  especially  in  theology 
and  history,  deserve  special  recognition.  The 
most  striking  novelists  are  Tjcnnep  (q.v.,  1802- 
68),  Dekker  (q.v.).  and  Maartens  (q.v.);  the 
best  essavist.  Hasebrook ;  noteworthv  poets,  Pot- 
gieter  (1808-75),  Pieter  Genestet  (1830-61),  Da 
Costa  (1798-1860),  Ten  Kate  (bom  1819), 
Vosmaer  (1826-88),  Emants  (born  1848),  and 
Beets,  whose  Camera  Ohscura  is  remarkable 
for  its  humorous  portrayal  of  character.     Among 
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the  critics  Reinier  van  den  Brink  (1810-65),  Jan 
ten  Brink,  Jonckbloet,  and  Huet  are  most  note- 
Avorthy.  J.  ten  Brink  has  written  a  serviceable 
Kleiue  Geschiedenis  der  Nederlandischen  Letteren 
(1877)  ;  Di'.  Jonckbloet,  a  Geschiedenis  der  IS'ed- 
erlundsche  Letterkunde  (2d  ed.  1873)  ;  and  van 
Vloten,  a  Schets  van  de  Geschiedenis  der  Neder- 
landschen  Letteren  (1879).  Consult:  Mone, 
I'ebersicht  der  niederlandischen  Yolk  slitter  at  ur 
iilterer  Zeit  (Tiibingen,  1838)  ;  Hellwald,  Ge- 
schichte  der  niederldndischen  Litteratur  (Leip- 
zig, 1887) . 

DUTCHMAN'S-BREECHES.  See  Plate  of 
Bloodroot,   in   article  .Sakguixakia. 

DUTCHMAN'S-PIPE.     See  Abistolochia. 

DUTCH  REFORMED  CHURCH.  See  Re- 
formed CillRCH   IN  xVmEKICA. 

DUTCH  RUSH.      See  Equisetum. 

DUTCH  SCHOOL  OF  PAINTING.  See 
Ketheklaxus,  Schools  of  Painting. 

DUTCH  VERSION.     See  Bible. 

DUTCH  WEST  INDIA  COMPANY.  A 
trading  company  established  in  1G21,  to  which 
was  granted  monopoly  of  trade  on  portions  of 
the  American  and  African  coasts,  with  the  right 
of  colonizing  and  maintaining  military  and  naval 
forces,  with  wliich  it  plundered  the  Spanish  and 
Portuguese  settlements.  It  established  the  Dutch 
colonies  of  Brazil,  New  Netherlands,  Guiana, 
the  West  Indies,  and  the  Gold  Coast.  After  its 
dissolution  in  1674  a  new  company  w'as  formed 
Avhich  lasted  until  1791. 

DUTENS,  du'tiiN',  Louls  (1730-1812).  A 
French  miscellaneous  writer,  born  at  Tours.  His 
riper  culture  was  gained  while  a  tutor  in  Eng- 
land, where  he  passed  the  gi'eater  part  of  his 
life,  though  frequently  engaged  diplomatically 
(he  was  thrice  charge  d'affaires  at  Turin),  and 
in  travel.  He  took  Anglican  orders  and  ob- 
tained a  living  of  £800  and  a  pension.  Macken- 
zie, the  English  Minister  at  Turin,  left  him 
£15,000.  He  devoted  his  affluent  leisure  to 
Recherches  stir  Vorigine  des  dccouvertes  attri- 
Vues  aux  modernes  (1766),  to  an  Apjyel  au  bon 
sens  (1777),  against  the  French  'philosophic'  va- 
garies of  the  time,  and  to  Considerations  theolo- 
(fiques  sitr  les  moyens  de  reunir  toutes  les  eglises 
chretiennes  (1798),  with  many  archaeological 
treatises,  and  three  volumes  of  anecdotal  Me- 
moires  d'un  voyageur  qui  se  repose  (1806).  His 
most  valuable  service  to  letters  was  a  collection 
and  scholarly  edition  of  the  Works  of  Leibnitz 
(6  vols.,  Geneva,  1769). 

DUTERTRE,  du'tar'tr'.  Jean  Baptiste  ( 1610- 
87).  A  French  Dominican  missionary,  born  at 
Calais.  For  seventeen  years  he  lived  among 
the  islands  of  the  French  West  Indies,  and  he 
described  them  and  their  history  in  a  Histoire 
des  Antilles  habitudes  par  les  FranQais  (1667- 
71). 

DUTIES.     See  Customs  Duties. 

DUTROCHET,  dy'tro'sha',  Rene  Joachim 
Henri  (1776-1847).  An  eminent  French  physi- 
ologist. In  1808  he  was  appointed  by  Joseph 
Bonaparte  head  physician  to  the  military  hos- 
pital at  Burgos,  Spain,  then  devastated  by 
typhus  fever.  He  returned  to  France,  however, 
in  the  following  year,  and  gave  himself  up  ex- 
clusively to  the  study  of  physics  and  physiology. 
In  1831   he  became  a  member  of  the  Institute. 


The  results  of  his  researches  are  contained  in  his 
Memoires  pour  seroir  a  Vhistoire  analomique 
et  physiologique  des  vegetaux  et  des  animaux 
(1837). 

DUTT,  dut,  ToRU  (1856-77).  A  Hindu  poet, 
born  in  Calcutta.  From  1869  to  1873  she 
studied  in  Europe.  She  translated  into  English 
the  Vishnupurana,  and  wrote  original  verse  in 
Hindustani,  French,  and  p]nglish.  Her  first  vol- 
ume was  A  Sheaf  Gleaned  in  French  Fields 
(1876).  Her  Ancietit  Ballads  and  Legends  of 
Hindustan  (with  M&moir  by  Edmund  Gosse) 
appeared    in    1882. 

DUT'TON,  Clarence  Edward  (1841—).  An 
American  geologist  and  soldier,  born  at  Wal- 
lingford.  Conn.,  and  educated  at  Yale,  where  he 
graduated  in  1860.  He  was  an  officer  in  the 
volunteer  forces  during  the  Civil  War,  after 
which  he  began  the  study  of  geology,  and  in 
1875  was  detailed  to  assist  in  Major  John  W. 
Powell's  survey  of  the  Rocky  Mountains.  He 
was  connected  with  the  United  States  Geological 
Survey  in  1880-91,  and  in  1887  was  put  in  charge 
of  the  division  of  volcanic  geology  and  seis- 
mology. He  was  promoted  to  the  rank  of  major 
in  the  army  in  1890.  In  1884  he  was  elected  to 
the  National  Academy  of  Sciences,  and  he  be- 
came a  member  of  many  other  scientific  societies. 
His  publications  include:  High  Plateaus  of  Utah 
(1880);  Tertiary  History  of  the  Grand  Canon 
District  (1882);  Haicaiian  Volcanoes  (1884); 
Mount  Taylor  and  the  Zuni  Plateau  (1886), 
and  The  Charleston  Earthquake  of  1S86   (1889). 

DUTTON,  Henry  (1796-1869).  An  Ameri- 
can jurist.  He  was  born  in  Plymouth,  Conn., 
and  graduated  in  1818  at  Yale,  where  he  w-as 
for  many  years  professor  of  law.  He  w'as  Gov- 
ernor of  Coniiecticut  in  1854-55;  and  from  1861 
to  1866  was  judge  of  the  Superior  Court  and 
of  the  Supreme  Court  of  Errors.  He  published 
an  analytical  digest  of  the  Connecticut  Reports 
in  1833,  was  a  member  of  the  committees  of  1849 
and  1866  appointed  by  the  Legislature  to 
revise  the  statutes  of  the  State,  and  in  1854 
was  chairman  of  a  committee  which  compiled 
the  State  Statutes. 

DUTY  OF  WATER.  The  quantity  of  water 
applied  to  difi'erent  crops  in  irrigation.  See 
Irrigation. 

DUUM''VIRS  (Lat.  duumriri  or  duoviri, 
from  duo,  two  -f  vir,  man ) .  A  board  or  com- 
mittee of  two;  a  general  term  in  Roman  adminis- 
tration, applicable  to  several  dilYerent  functions. 
jNlost  important  was  the  function  of  duumviri 
iure  dicunda,  or  'duumvirs  Avith  judiciary 
powers,'  the  chief  officers  of  many  nuinicipal 
towns  under  the  Empire,  as  at  Pompeii.  Every 
fifth  year  the  duumviri  exercised  special  cen- 
sorial powers,  and  were  called  duumviri  quin- 
quennales.  In  Rome  we  have  mention  of  dutmi- 
viri  sacrorum  in  charge  of  the  Sibylline  books,  of 
duumviri  navales,  for  the  recruiting  of  the  navy, 
and  other  such  commissions. 

DUVAL,  dn'vaF,  Alexandre  (1767-1842).  A 
French  dramatist,  born  at  Rennes.  In  his 
youth  he  was  by  turn  sailor,  engineer,  actor,  and 
finally  director  of  the  OdooTi  and  member  of  the 
Academy  (1812).  As  dramatist,  he  is  consid- 
ered a  good  painter  of  the  life  of  his  time.  A  col- 
lection of  his  plays  is  included  in  his  CEuvres 
( 1822-25) .  Besides  his  plays  he  wrote  a  romance, 
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Le  misanthrope  du  Marais  (1832)  ;  De  la  littera- 
ture  dramatique  (1833),  a  critical  study;  and  Le 
theatre  frangais  depuis  cinquante  ans   (1838). 

DUVAL,  Amaury  (1760-1838).  A  French 
arehteologist,  brother  of  the  preceding,  born  at 
Rennes.  He  was  secretary  of  the  French  Lega- 
tion at  Rome,  and  upon  his  return  to  Paris  was 
made  a  member  of  the  Institute  (1811),  and  of 
the  Academy  of  Inscriptions  (1816).  His  prin- 
cipal works  are:  Des  sepultures  ches  les  anciens 
et  les  modernes  (1801);  Precis  de  la  methode 
d'education  de  Pestalozzi  (1804)  ;  Monuments  des 
arts  du  dessin  chez  les  peuples  tant  anciens  que 
modernes   (1829). 

DUVAL,  Claude  (1643-70).  A  notorious 
highwayman.  He  was  born  in  Domfront,  Nor- 
mandy, but  went  to  England  as  a  follower  of 
the  Duke  of  Richmond  at  the  time  of  the  Res- 
toration. Here  he  soon  took  to  the  life  of  a 
highwayman,  and  became  famous  no  less  for 
his  gallantry  to  women  than  for  the  extent  and 
audacity  of  his  robberies.  He  was  finally  cap- 
tured, while  intoxicated,  and  on  January  21, 
1670,  was  executed  at  Tyburn.  His  body  was 
buried  in  Covent  Garden  Church,  where  a 
memorial  was  erected  bearing  an  inscription  be- 
ginning with  the  lines: 

Here  lies  Du  Vail:  Reader,  if  male  thou  art. 
Look  to  thy  purse;  if  female,  to  thy  heart. 

Consult  Smith,  IJves  of  the  Uiglvwaymen  (Lon- 
don, 1720). 

DUVAL,  Matthias  ( 1844—  ) .  A  French  phy- 
sician and  physiologist.  He  w'as  born  at  Grasse 
( Alpes  Maritimes ) ,  and  was  educated  at  Strass- 
burg,  where  he  directed  the  ambulance  service 
during  the  siege  of  1870.  Subsequently  he  joined 
the  army  of  Bourbaki  as  chief  of  the  medical 
staff.  He  was  made  professor  of  anatomy  at  the 
Ecole  des  Beaux-Arts,  director  of  the  anthropo- 
logical laboratory  of  the  Ecole  des  Hautes  Etudes 
in  1880,  and  professor  of  histology  and  director 
of  the  Anthropological  Institute  in  1887.  His 
more  important  publications  (chiefly  researches 
in  anatomy  and  embryologvO  include:  Cours  de 
physiologic  (translated  by  E.  Kuess,  as  A  Course 
of  Lectures  in  Physiology,  1876)  ;  Precis  de 
technique  microscopique  et  histologique  (1878)  ; 
Manuel  du  microscope  (with  Lereboullet,  1873)  ; 
Manuel  de  Vanatomie  (with  Morel)  ;  Atlas 
d'emhryologie  (1880)  ;  and  Elements  d'histologie 
(1896). 

DUVENECK,  diVve-nek.  Frank  (1848—). 
An  American  painter  and  etcher.  He  was  born 
at  Covington,  Ky.,  and  studied  ten  years  in 
Munich,  Germany,  under  Dietz.  Afterwards  he 
spent  some  time  in  Italy,  particularly  Venice, 
which  city  has  provided  subjects  for  many  of 
his  best  etchings,  such  as  "Desdemona's  House," 
"The  Rialto."  'and  "San  Pietro  di  Castello." 
Among  his  paintings  are  "A  Circassian"  (1875), 
a  portrait  of  Charles  Dudley  Warner  ( 1877 ) ,  and 
"The  Professor"   (1878). 

DUVERGIER  DE  HAURANNE,  dn'var'- 
zhya'  de  o'nin',  -Tean  (1.^^81-1643).  A  French 
theologian.  He  was  born  in  Bayonne;  studied 
at  Louvain,  where  Jansen  was  his  fellow-student, 
and  in  1620  was  made  Abbot  of  Saint  Cyran.  In 
Paris  he  formed  a  connection  with  the  influential 
Arnauld  familj',  and  together  with  Angelique  Ar- 
nauld,  directress  of  the  Convent  of  Port  Royal, 
he  completely  reformed  that  institution.     He  ex- 


cited the  enmity  of  the  Jesuits,  and  was  impris- 
oned by  Richelieu  at  Vincennes  in  1638.  After 
Richelieu's  death  he  was  released. 

DUVERGIER  DE  HAURANNE,  Prosper 
(1798-1881).  A  French  publicist,  born  at 
Rouen.  He  was  the  son  of  Jean  Marie  Du- 
vergier  de  Hauranne,  a  publicist  and  man 
of  politics,  and  while  still  young  collaborated 
with  Rossi  and  Guizot  on  the  Globe,  and 
later  on  the  Revue  Frangaise.  As  Deputy  from 
Sancerre  he  supported  the  views  of  Casimir- 
Perier  and  Thiers,  and  became  greatly  op- 
posed to  the  policy  of  his  old  friend  Guizot.  In 
1848  he  was  elected  a  member  of  the  Constitu- 
tional Assembly,  and  his  Royalist  opinions  cavised 
him  to  be  arrested  and  exiled  in  the  coup  d'etat 
that  followed.  In  18.'52  he  returned  to  France 
and  wrote  his  Histoire  du  gouvernement  parle- 
mentaire  en  France  de  1814  a  18-'t8  (1857-1873). 
For  this  and  other  writings  he  was  elected  a 
member  of  the'  Academy  (1870).  Six  years  after- 
wards he  entered  the  Senate,  but  his  interest  in 
public  affairs  had  declined,  and  he  soon  retired 
permanently.  His  articles  contributed  from  time 
to  time  to  the  Revue  des  Deux  Moivdes  are  among 
the  most  important  of  his  publications. 

DUVERNEY,  dii'var'nf/,  Guichard  Joseph 
( 1648-1730) .  A  French  anatomist,  born  at  Feurs 
(Loire).  His  notably  successful  lectures  on 
anatomy  in  the  hall  of  Saint  Come  in  Paris  se- 
cured for  him  an  appointment  in  1679  to  the 
professorship  of  anatomy  at  the  Jardin  du  Roi. 
Perhaps  no  other  Frenchman  since  Riofan  did  so 
much  to  advance  the  interests  of  the  science, 
especially  as  regards  his  researches  on  the 
physiology  of  sight  and  on  the  relation  between 
the  external  and  the  internal  ear,  as  embodied 
in  his  work  entitled  Traite  de  Vorgane  de  Vouie 
(1683;    frequently    reprinted). 

DUVERNOIS,  dll'var'nwa^  Clement  (1836- 
79).  A  French  journalist  and  editor,  born  in 
Paris.  He  wrote  considerably  for  various  newspa- 
pers— La  Liberie,  Le  Courrier  de  Paris,  L'Epoque, 
and  others.  In  1868  he  founded  and  became 
editor  of  Le  Penple  (from  1869  IjC  Peuple  Fran- 
gais),  a  journal  inspired  by  Napoleon  III.,  sub- 
sidized by  Government  funds,  sold  cheaply,  and 
made  an  important  agency  in  strengthening  the 
cause  of  the  Empire  among  the  masses.  He  was 
in  1869  elected  a  Deputy  from  Hautes- Alpes  in 
the  Corps  Legislatif.  In  1870  he  moved  a  vote  of 
lack  of  confidence  in  the  Ollivier  Cabinet,  there- 
upon succeeded  by  the  Palikao  Ministry,  in 
which  he  assumed  the  portfolio  of  Commerce 
and  Agriculture.  After  the  Revolution  of  the 
Fourth  of  September,  he  withdrew  to  England, 
but  returned  in  1871  and  founded  L'Ordre,  an  Im- 
perialistic sheet,  conducted  after  the  fashion  of 
Le  Peuple.  The  failure  for  large  amounts  of  the 
Territorial  Bank  of  Spain,  of  which  he  was  a  di- 
rector, brought  upon  him  two  years'  imprison- 
ment for  fraud.  He  published  several  works  on 
contemporary  politics. 

DUVERNOY,  du'var'nwii',  Georges  Louis 
(1777-1855).  A  French  naturalist.  He  was  in- 
vited by  Cuvier  to  assist  him  in  his  work  on 
comparative  anatomy,  and  edited  the  last  three 
volumes  of  Cuvier's  Jjccons  d'anatomie  comparee. 
After  practicing  medicine  for  twenty  years,  he 
was  chosen  professor  of  natural  history  at  Strass- 
burg  in  1827,  and  from  1837  until  his  death 
was  a  professor  in  the  College  de  France,  first  of 
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natural   history   and   afterwards   of  comparative 
anatomy. 

DUVEYRIER,  du'va'rya',  Henri  (1840-92). 
A  French  explorer.  He  was  born  in  Paris,  stud- 
ied geography  and  Arabic  in  Germany,  and  for  a 
time  was  associated  with  the  African  traveler 
Heinrich  Barth,  in  London.  He  subsequently 
returned  to  Paris,  and  devoted  himself  to  the 
study  of  the  natural  sciences.  He  explored 
tlie  northern  Sahara,  and  finally  penetrated  to 
the  centre  of  the  Sudan.  On  his  return  he  pub- 
lished Exploration  du  Sahara,  vol.  i. ;  Les 
Tuareg  du  Xord  (1864)  ;  and  received  from  the 
Societe  de  Geographie  in  Paris  its  gold  medal. 

DUX,  duks  (Bohemian  Duchcov) .  A  town 
of  Bohemia,  situated  about  18  miles  west-south- 
west of  Aussig  (Map:  Austria,  CI).  The  cas- 
tle of  Count  Waldstein  contains  a  picture  gal- 
lery, a  library  of  some  24,000  volumes,  and  many 
relics  of  the  owner's  celebrated  ancestor  \Yal- 
lenstein.  The  town  has  manufactures  of  glass, 
pottery,  porcelain,  and  sugar.  Population,  in 
1890  "(commune).  10,141,  mostly  Germans;  in 
1900,  11,921. 

DUYCKINCK,  di'kink,  Evert  Augustus 
(1816-78).  An  American  editor,  born  in  New 
York  Cit}'.  He  was  educated  at  Columbia  Col- 
lege :  traveled  in  Europe,  and  made  early  con- 
tributions to  periodicals.  From  1840  to  1842 
lie  edited,  with  Cornelius  Matthews,  the  monthly 
Arcturufi.  From  1847  to  1853,  with  a  year's 
break,  he  edited,  with  his  brother  George  Long 
(1823-43).  the  Literary  World,  an  important 
weekly  review.  In  1854-55,  again  with  his 
brother,  he  prepared  the  two  volumes  of  the 
well-known  Cifelopcedia  of  American  Literature, 
a  most  useful  publication.  A  full  list  of  his 
voluminous  biographical  works  and  of  his  liter- 
ary compilations  is  unnecessary,  but  a  few  titles 
mav  be  given:  Wit  and  Wisdom  of  Sydney  Smith 
( 1856)  {History  of  the  War  for  the  Union  (1861- 
65)  ;  Poems  Relating  to  the  American  Revolu- 
tion (1865)  ;  Poems  of  Philip  Freneau  (1865)  ; 
National  Portrait  Gallery  of  Eminent  Aineri- 
cans   (ISCiO). 

DUYCKINCK,  George  Long  (1823-63).  An 
American  editor  and  author,  born  in  New  York 
City.  He  graduated  at  the  University  of  New 
Y'ork  in  1843;  was  admitted  to  the  bar,  but  never 
practiced  the  law,  and  was  associated  with  his 
brother  (E.  A.  Duyckinck)  in  the  preparation 
of  The  Cyclopcedia  of  American  Literature  (2 
A'ols.,  1855).  His  strong  interest  in  all  that 
pertained  to  the  Protestant  Episcopal  Church 
induced  him  to  undertake  a  series  of  biographies 
of  English  clergA'men  of  that  denomination.  The 
volumes  treat  of  George  Herbert  (1858),  Thomas 
Ken  (1859).  -Teremv  Taylor  (1860),  Hugh 
Latimer    (1861). 

DUYSE,  doi'ze,  Prudens  van  (1804-59).  A 
Flemisli  poet,  born  at  Dendermonde.  He  served 
as  archivist  in  his  native  town,  and  afterwards 
at  Ghent ;  was  a  member  of  many  learned  soci- 
eties in  Belgium  and  France,  and  contributed 
greatly  to  the  revival  of  Flemish  literature,  both 
by  his  poems  and  dramas,  and  by  studies  in  the 
history  and  literature  of  Flanders.  He  was 
less  remarkable  for  genius  than  for  fertility, 
though  several  of  his  productions  in  both  prose 
and  poetry  obtained  prizes  from  literary  socie- 
ties. His  more  important  poetical  publications, 
issued  at  various  dales  from  1836  to  1859,  are: 


Vaderhnidsche  Poezy  (Patriotic  Poetry)  ;  Natalia 
(Birthday  Poetry);  Elegien;  Gedichtjes  voor 
Kinderen  (Poetiy  for  Children)  ;  Het  Klaverblad 
(The  Cloverleaf)  and  Nieuice  Kindergedichtjes 
(New  Poems  for  Children). 

DVINA,  dve-nii'.  An  important  river  of 
northern  Ptussia,  formed  by  the  union  of  the 
Sukhona  and  the  Jug,  at  the  to\\Ti  of  Veliki 
L'stug,  Government  of  Vologda  (Map:  Russia, 
F  2).  It  flows  northeast  to  its  junction  with  the 
Vitchegda,  and  then,  turning  northwest,  enters 
the  White  Sea  by  a  wide  estuary,  about  twenty- 
six  miles  below  Archangel.  The  length  of  the 
river  is  over  760  miles  from  the  source  of  the 
Sukhona  and  over  1100  milas  from  the  source  of 
the  Vitchegda.  It  is  navigable  from  its  junction 
with  the  Vitchegda,  a  distance  of  over  400  miles. 
The  basin  of  the  river  has  •  an  area  of  over 
140,000  square  miles.  The  chief  tributaries  are 
the  Vitchegda,  which  exceeds  in  the  volume  of  its 
waters  the  upper  course  of  the  Dvina,  the  Pi- 
nega,  and  the  Vaga.  The  Vitchegda,  Y"ug,  and 
Sukhona  are  navigated  by  steamers.  The  Dvina 
is  connected  by  canals  with  the  Volga  and  the 
Neva. 

DVORAK,  dvor'zhiik,  Antonin  (1841—).  A 
famous  Boliemian  composer,  born  at  Miihlhau- 
sen.  He  was  to  follow  the  occupation  of  his 
father,  the  butcher  and  innkeeper  of  the  vil- 
lage, but,  upon  the  advice  of  Dvorak's  school- 
master, his  first  teacher  in  singing  and  vio- 
lin, he  was  sent,  at  the  age  of  twelve,  to 
Zlonitz  to  study  the  piano,  organ,  and  theory  of 
mvisic,  and,  two  years  later,  to  Kamenitz,  where 
he  remained  for  a  year  with  the  organist  Hancke. 
The  result  of  his  studies,  a  polka  in  orchestral 
score,  at  its  first  performance  proved  a  failure: 
the  young  composer  was  innocent  of  the  existence 
of  transposing  instruments,  and  the  trumpets 
played  a  fourth  higher  than  intended.  In  1857, 
on  his  father's  promise  of  a  small  allowance,  he 
entered  the  organ  school  of  the  Society  for 
Church  Music  at  Prague.  Shortly  afterwards  the 
meagre  pittance  was  cut  otT,  and  the  composer 
had  to  make  a  living  by  playing  the  viola  in 
small  bands  and  cafes,  until,  in  1862,  the  orches- 
tra of  which  he  was  a  member  was  engaged  at 
the  newly  opened  Bohemian  Theatre  in  Prague, 
which  in  1871  became  the  National  Theatre. 
Here  he  became  acquainted  with  Karl  Bendl,  and 
through  him  first  obtained  access  to  orchestral 
scores  of  Beethoven's  compositions.  The  study 
of  original  scores  induced  him  to  try  his  hand 
in  the  larger  forms,  and  he  wrote  symphonies, 
an  opera,  and  chamber  music,  though  his  first 
important  work  to  be  heard,  the  cantata  Die 
Erben  des  iceissen  Berges,  was  not  given  until 
1873.  Its  success  was  quite  out  of  the  ordinary, 
and  the  Austrian  Government,  after  a  time, 
granted  him,  for  his  Sounds  from  Moravia,  an 
annual  stipend  of  $160.  later  increased  to  $240. 
The  composer  now  heard  Die  Meistersinger,  and 
set  out  to  write  a  comic  opera.  The  King  and 
the  Collier  (1874).  The  score  proved  such  an 
unproducible  monstrosity  that  it  had  to  be  re- 
written from  the  first  bar  to  the  last,  and  then 
it  won  quite  a  success  (1875).  About  this  time, 
through  the  offices  of  Hanslick  and  Brahms,  the 
judges  who  had  awarded  him  the  stipend.  Dvo- 
r;lk  received  an  order  from  Simrock,  of  Berlin, 
and  the  resulting  set  of  Slavonic  Dances  for 
pianoforte  duets  rivaled  Brahms's  Gypsy  Dances 
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in  their  sudden  and  continued  popularitj^ 
But  his  greatest  success  awaited  him  in  Eng- 
land. In  1883  his  titabat  Mater,  once  re- 
jected by  the  Austrian  Government  jury,  stirred 
up  a  genuine  furor,  and  thereafter  England  be- 
came the  home  of  his  musical  activity.  The 
Hpectre's  Bride  (cantata,  Birmingham,  1885)  re- 
peated the  success  of  Stahut  Mater.  Saint  Lud- 
milla  (oratorio,  Leeds,  1886)  and  the  Requiem 
Mass  (1891)  were  other  works  written  for  Eng- 
lish festivals.  In  1892  he  was  engaged  as  di- 
rector of  the  New  York  National  Conservatory 
at  a  salary  of  ^l.'S.OOO  a  j'ear,  a  post  which  he 
held  for  three  years.  ^Yhile  in  the  United  States 
he  grew  interested  in  the  music  of  negroes  and 
Indians  to  the  point  of  introducing  their  melo- 
dies into  his  symphony  From  the  'Sew  ^Vorld, 
and  the  overture  In  Nature.  After  1895  he 
lived  in  Prague,  writing  in  1899  the  opera  Der 
Teufel  and  die  icilde  Kuthe.  He  was  made  an 
honorary  member  of  many  musical  organiza- 
tions, and  the  degree  of  Doctor  of  Music  was 
conferred  upon  him  by  the  universities  of  Prague 
and  Cambridge.  Later  he  was  called  to  the  Aus- 
trian House  of  Peers.  Besides  much  chamber 
music,  he  has  written  five  symphonies,  many 
sacred  compositions,  and  a  number  of  operas  which 
enjoy,  great  popularity  iia  his  native  land.  His 
pianoforte  compositions  are  the  least  significant 
])ortions  of  his  contributions  to  contemporary 
music.  With  Smetana  (q.v. )  and  the  Young 
Russian  School,  Dvorak  has  called  the  world's 
attention  to  the  inexhaustible  wealth  of  folk- 
songs possessed  by  the  Slavs.  While  strongly 
national  in  the  character  of  their  music,  the 
Slavic  composers,  and  Dvoriik  among  them,  as 
a  rule  do  not  transplant  the  folk-themes  bodily, 
as  did  Liszt  with  the  Magyar  melodies.  They 
imbue  their  music  with  the  national  spirit, 
which  is  most  striking  in  rhythms  and  har- 
mony ;  and  in  this  line.  Dvorak's  themes,  though 
at  times  qheap  in  texture,  carry  the  musician 
away  by  the  sheer  foi'ce  of  their  originality  and 
freshness.  A  master  of  orchestral  color  after 
long  years  of  practical  apprenticeship  in  the 
orchestra,  Dvoirak  reveals  his  weakness  when 
attempting  to  write  within  the  boundaries  of 
strictly  classical  forms,  in  which  he  had  little 
training  beyond  his  own  studies  of  scores.  Yet 
to  this  very  independence  the  world  is  indebted 
for  the  introduction  of  new  forms — the  Dumka 
(literally  a  little  musing,  a  sort  of  intermedi- 
ary between  eleg^'  and  ballad)  for  the  slow  move- 
ment, and  the  Fviriant  (a  sharply  accented 
Bohemian  dance  of  vertiginous  rapidity  and  ever- 
changing  rhythm)  for  the  scherzo.  Consult  Zu- 
batk-y,  Dvordk   (Prague,  188G). 

DWALE.     See  Belladonna. 

DWARF  (AS.  dweorg,  dweorh,  Icel.  dvergr, 
OHG.  tioerg,  Ger.  Zicerg.  dwarf).  In  general,  an 
xmdersized  (and  often  deformed)  human  being. 
The  term  is  applied  specifically  to  the  Akka 
(q.v.)  tribe,  and  some  other  peoples  in  Central 
and  Southern  Africa,  the  Andaman  Islands  (see 
IMtncoptes)  ,  the  peninsula  of  Malacca  (see 
Semangs),  and  the  Philippines  (see  ^^ta).  The 
dwarf  tribes  that  are  grouped  arouhd  the  low- 
est limits  of  human  stature  have  always  been 
a  subject  of  great  interest,  both  to  laymen  and 
to  scientific  men.  A  large  part  of  this  interest, 
however,  is  due  to  the  widespread  curiosity  with 
regard  to  the  abnormal,  such  as  has  from  time 


immemorial  centred  in  those  rare  departures 
from  average  height  occurring  among  civilized 
races.  Dwarfs  are  really  the  result  of  an  anom- 
aly of  development,  and  usually  manifest  what 
are  known  as  pathological  characters.  Thus,  most 
cases  of  dwarfism  show  traces  of  rickets  ( q.v. ) , 
which  is  a  disorder  of  nutrition,  where  the 
process  of  ossification  is  arrested  at  a  period 
Avhen  the  bony  tissue  is  about  to  become  thor- 
oughly ossified.  In  many  instances  dwarfs  arc 
well  formed,  and,  to  all  appearances,  perfectly 
normal  in  physical  and  mental  characteristics. 
It  has  been  observed  that,  in  contrast  with  the 
giants,  tlie  mind  of  dwarfs  is  acute  and  active ; 
in  character  they  are  often  sensitive  and  re- 
vengeful. 

Formerly  dwarfs  were  attractions  in  the  en- 
tourages of  kings ;  since  then  they  have  gener- 
ally been  exhibited  for  gain.  Perhaps  the  most 
remarkable  of  these  little  folk  is  the  feminine 
dwarf  Hilany  Agyba,  of  Sinai,  15  inches  in 
height.  The  height  of  the  celebrated  Bebe  of 
King  Stanislas,  of  Poland,  was  89  centimeters; 
another,  twenty-five  years  of  age,  and  56  centi- 
meters in  height,  was  presented  to  Henrietta  of 
France  in  a  pie.  The  hunchback  dwarfs  of 
Philip  IV.  were  immortalized  by  the  great  Span- 
ish painter  Velasquez.  Topinard  has  observed 
dwarfs  that  weighed  as  low  as  from  four  to 
eight  kilograms.  The  infrequency  of  dwarfs 
among  the  lower  races  of  mankind  is  probably 
due  to  natural  selection,  as  Avell  as  to  the  custom 
of  destroying  abnormalities. 

Stories  of  dwarfs,  broA^Tiies,  elves,  etc.,  are 
familiar  in  the  folk-lore  of  nearly  every  tribe 
on  earth,  though  the  greatest  development  of- 
these  myths  seems  to  be  among  the  peoples  of 
Aryan  descent.  Lately  a  theory  has  been  ad- 
vanced that  the  belief  in  brownies  in  England 
is  a  survival  from  ancient  times,  when  a  small, 
dark  race  of  aborigines  inhabited  the  country, 
and  that  the  folk-tales  have  an  actual  basis  of 
fact. 

Bibliography.  Man,  A  borigincs  of  the  Anda- 
man Islands  (London,  1873)  :  Schweinfurth, 
Heart  of  Africa  (London,  1885)  ;  Junker, 
Travels  in  Africa,  translated  by  Keane  (3  vols., 
London,  1890-92)  ;  Tyson,  Philological  Essajf 
Concerning  Pygmies  of  the  Ancients,  edited  by 
Windle  (London,  1894)  ;  Quatrefages  de  Breau, 
The  Pigmies,  translated  by  Starr  (New  York, 
1895)  ;  Burrows,  The  Land  of  the  Pigmies,  with 
introduction  by  Stanley  (New  York,  1898)  ; 
Brinton,  "Dwarf  Tribe  of  tlie  Ujiper  Amazon," 
in  American  Anthropologist  (Washington, 
1898)  ;  Picard..  "Les  pygmies,"  in  Science  so- 
ciale,  A'ols.  xxvii.,  xxviii.    (Paris,   1899). 

DWARF  LEMUR.  A  chirogale  or  mouse- 
lemur  of  tlie  genus  JMicrocebus.  See  Mouse-Le- 
MUR. 

DWARF  SNAKE.     Any  of  a  large  variety  of 


DWARF  SNAKE  (CaTpbiophiops  vermis). 
(Top,  fa<?e,  and  side  view.) 

small,  slender,  seclusive  serpents,  forming  the 
colubrine  group  Calamarina-,  and  represented  in 
the  warmer  parts  of  the  whole  world.    The  typi- 
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cal  genus,  Calamaria,  belongs  to  the  East  Indies, 
where  these  snakes  are  numerous  under  logs  and 
in  similar  hiding-places,  and  form  a  considerable 
part  of  the  food  of  other  snakes.  Several  genera 
and  numerous  species  are  to  be  found  in  tropical 
America  and  Mexico;  and  one  species,  Haldea 
siriatula,  usually  included  in  this  group, 
though  considered  by  Cope  a  nearer  ally  of  the 
water-snakes  (NatriciniE),  is  common  in  the 
southern  United  States.  It  is  a  pretty  little 
creatui'e,  about  the  size  and  shape  of  a  lead- 
pencil,  brown  above  and  yellow  or  reddish  be- 
neath, with  a  chestnut  band  across  the  head.  It 
hides  from  view,  lives  upon  insects,  and  is  per- 
fectly harmless.  The  representatives  of  the  cala- 
marine  dwarf  snakes  in  the  United  States  belong 
to  the  genus  Carphiophiops,  several  species  of 
which  occur  in  the  warmer  half  of  the  country, 
inhabiting  rotten  logs  and  similar  hiding-places. 
The  general  colors  are  glossy  brown  above  and 
yellowish  or  salmon-color  below. 

DWARKA,  dwar'ka.  A  town  of  Gujarat,  In- 
dia, on  the  Arabian  Sea,  on  the  west  side  of 
the  Kathiawar  Peninsula  (Map:  India,  A  4).  It 
is  celebrated  as  the  birthplace  and  residence  of 
Krishna,  to  whom  a  great  temple  is  here  dedi- 
cated. It  is  a  resort  for  Hindus,  over  10,000 
pilgrims  visiting  the  shrine  annually.  Popula- 
tion, 5000. 

DWELSHAUVER-DERY,  dvel'zo'var'-da'- 
re'.  Victor  (1830 — ).  A  Belgian  engineer  and 
physicist,  born  at  Dinant.  He  was  educated  at 
the  universities  of  Brussels  and  Liege,  and  ob- 
tained the  chair  of  engineering  at  the  latter 
institution  in  1869.  He  was  the  commis- 
sioner of  the  Belgian  Government  at  several 
international  expositions.  His  writings  are 
devoted  chiefly  to  the  regulation  of  machinery 
and  to  the  theory  of  heat-engines.  He  has 
reduced  the  modern  theory  on  steam-energy  to 
exact  figures,  basing  his  calculations  largely  upon 
the  calorimetric  methods  of  Hirn.  His  publica- 
tions include:  Le  monde  ou  nous  vivons  (trans- 
lated by  Anstey,  1871);  Principes  de  la  resist- 
ance des  mfiteriaux  (1878)  ;  Expose  succinct  de 
la  theorie  des  moteurs-a-vapeur  (1880-82);  and 
Etude  experimentale  thermigue  de  la  machine  d- 
vapeur  (1892). 

DWERNICKI,  dver-nits'ke,  Jozef  (1779- 
1857  ) .  A  Polisli  general,  prominent  in  the  Revo- 
lution of  1830-31,  born  in  Warsaw.  In  1826 
he  became  a  Russian  general  of  brigade.  Upon 
the  outbreak  of  the  Revolution  of  1830-31  he 
was  appointed  to  organize  the  Polish  cavalry 
service,  and  on  February  14  and  19.  1831,  de- 
feated the  Russians  at  Stoczek  and  Novawicz.  He 
was  subsequently  taken  prisoner  by  the  Aus- 
trians  and  deported  to  Hungary,  where  he  re- 
sided under  surveillance.  His  Pamietniki  ("Me- 
moirs")  were  edited  by  Plagovski    (1870). 

DWIGHT,  Benjamin  Woodbridge  (1816-89). 
An  American  educator  and  author.  He  was  born 
in  New  Haven,  Conn.,  and  was  educated  at  Ham- 
ilton College,  New  York,  and  at  Yale  Theologi- 
cal Seminary,  where  he  graduated  in  1838.  In 
1846  he  founded  the  Congregational  church  at 
Joliet,  111.,  and  after  acting  for  two  years  as  its 
pastor,  removed  to  Brooklyn,  N.  Y.,  where  ho 
established  the  Dwight  High  School,  which  he 
conducted  for  twelve  years.  From  1858  until 
1867  he  conducted  similar  schools  at  Clinton, 
N.  Y.,  and  in  New  York  City.    His  publications 


include:  Modern  Philology  (1864);  History  of 
the  Dwight  Family  iti  America  (1874);  Wo- 
man's Higher  Culture;  The  True  Doctrine  of 
Divine  Providence   (1887). 

DWIGHT,  Edmund  (1780-1849).  An  Ameri- 
can merchant.  He  was  born  in  Springfield, 
Mass.;  graduated  at  Yale  in  1799,  and  studied 
law  with  Fisher  Ames.  The  manufacturing  firm 
which  he  established  in  Boston  founded  Chico- 
pee  Falls  in  1822,  Chicopee  in  1831,  and  Hol- 
yoke  in  1847.  Dwight  was  instrumental  in 
establishing  the  Massachusetts  State  Board  of 
Education,  and  the  present  normal  school  system 
of  the  State. 

DWIGHT,  Harrison  Gray  Otis  (1803-62). 
An  American  missionary.  He  was  born  at  Con- 
way, Mass.,  graduated  at  Hamilton  College  in 
1825,  studied  theology  at  Andover,  and  was 
afterwards  sent  b}^  the  American  Board  to  assist 
in  the  Armenian  missions.  Among  his  works 
are:  Christianity  Revived  in  the  East  (1850), 
and  a  "Catalogue  of  Armenian  Literature  in  the 
Middle  Ages,"  in  the  Journal  of  the  American. 
Oriental  Society   (Boston). 

DWIGHT,  John  Sullivan  (1813-93).  An 
American  music  critic,  born  in  Boston,  Mass. 
While  at  Harvard  (class  of  '32),  he  aided  in 
founding  the  Harvard  ]\Iusical  Association.  He 
became  a  Unitarian  minister,  but  later  joined 
the  Brook  Farm  Community,  where  he  was  musi- 
cal editor- of  the  Harbinger.  In  1852  he  founded 
Dwight's  Journal  of  Music,  which  he  conducted 
with  such  ability  and  consistency  of  purpose 
that  at  one  time  it  enjoyed  wide  influence. 
Dwight  was,  however,  a  classicist,  and  unable  to 
keep  up  and  sympathize  with  the  tendencies  of 
modern  music,  especially  with  Wagner.  The 
Journal  gradually  lost  in  circulation,  and  in 
1881  it  was  discontinued. 

DWIGHT,  Nathaniel  (1770-1831).  An 
American  physician.  He  was  born  in  Northamp- 
ton, ilass.,  and  was  the  brother  of  the  elder 
Timothy  Dwight,  president  of  Yale.  He  was 
probably  the  first  to  propose  the  present  system 
of  retreats  for  tlie  insane,  and  his  Short  System 
of  the  Geography  of  the  World  (1814)  was  the 
first  school  geography  published  in  the  United 
States.  He  also  wrote  A  Compendious  History 
of  the  Signers  of  the  Declaration  of  Independence 
(1831). 

DWIGHT,  Sereno  Edwards  (1786-1850). 
An  American  clergyman  and  writer,  a  son  of 
President  Timothy  Dwight,  of  Yale.  He  was 
born  at  Greenfield  Hill,  Conn. ;  graduated  at 
Yale  in  1803 ;  studied  and  practiced  law,  and 
afterwards  devoted  himself  to  the  study  of  the- 
oloflfv  and  became  pastor  of  the  Park  Street 
Church,  Boston.  From  1833  to  1835  he  was 
president  of  Hamilton  College.  He  published  the 
Life  of  David  Brainerd  (1822);  the  Life  and 
Works  of  Jonathan  Edivards  (his  great-grand- 
father) (1830):  and  a  volume  entitled  The 
Hebrew  Wife  (1836),  written  to  prove  the  un- 
lawfulness of  marrying  a  deceased  wife's  sister. 
Consult  Select  Discourses,  with  a  memoir  by  his 
brother,  William  Theodore  Dwight  (New  York, 
1851). 

DWIGHT,  Theodore  (1764-1846).  An 
Americiui  lawyer  and  journalist.  He  was  born 
at  Northampton.  Mass.,  and  was  the  brother  of 
Timothy    Dwight,    president    of    Yale,    and    the 
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grandson  of  Jonathan  Edwards.  He  was  a  dis- 
tinguished lawyer  and  a  leader  of  the  Federalist 
Party;  was  a  member  of  Congress  in  1806-07; 
and  was  secretary  of  the  famous  Hartford  Con- 
vention in  1814.  His  talent  as  a  writer  made 
him  a  brilliant  editor  in  turn  of  the  Hartford 
Min-or,  the  Albany  Daily  Advertiser,  and  the 
New  York  Daily  Adccrtiscr,  which  he  foimded  in 
1817.  Among  his  publications  are:  Life  and 
VJiaracter  of  Thomas  Jefferson  (1839);  and  a 
Hisiory  of  the  Hartford  Convention   (1833). 

DWIGHT,  Theodore  (1796-1866).  An 
American  author.  He  was  born  in  Hartford, 
Conn.,  the'  son  of  Theodore  Dwight  (1764-1846)  ; 
graduated  at  Yale  in  1814,  and  devoted  himself 
to  editorial  work  on  various  papers  and  maga- 
zines, besides  taking  an  active  interest  in  the 
■work  of  Sunday-schools.  Among  his  publications 
are:  Tour  in  Italy  (1821);  First  Lessons  in 
Modern  Greek  (1833);  The  Roman  Republic  of 
lS.'f9  (1851);  History  of  Connecticut  (1841); 
and  Tlte  Kansas  War:  or,  the  Exploits  of  Chiv- 
alry in  the  Xineteenth  Century   (1859). 

DWIGHT,  TiiEODOKE  William  (1822-92). 
An  American  jurist.  He  was  born  in  New  Y'ork; 
graduated  at  Hamilton  College;  and  afterwards 
studied  law  at  Y^ale,  and  was  professor  of  law 
in  Hamilton  College,  where  he  established  a 
school  of  law.  From  1858  to  1891  he  was  pro- 
fessor of  law  in  Columbia  College.  He  pub- 
lished several  works  on  legal  subjects,  among 
which  are:  IVial  by  Lmpeachment  (1867);  and 
Argument  in  the  Rose  Will  and  Charity  Cases 
(1863);  besides  papers  in  the  American  Law 
Register,  of  which  he  was  assistant  editor.     In 

1868  he  became  non-resident  professor  of  con- 
stitutional   law    in    Cornell    University,    and    in 

1869  lecturer  in  Amherst  College.  He  was  a 
member  of  the  New  York  State  Constitutional 
Convention  in  1867;  Avas  president  of  the  New 
Y^ork  Prison  Association ;  and  was  an  active 
member  of  the  well-known  'Committee  of  Sev- 
enty' of  New  Y'ork  City.  He  edited  Maine's 
Ancient  Laic   (New  Y'ork,  1864). 

DWIGHT,  Timothy  (1752-1817).  An  Ameri- 
can clergj'man  and  educator.  He  was  born  at 
Northampton,  Mass.,  graduated  at  Yale  Col- 
lege in  1769,  was  a  chaplain  in  the  army 
during  the  Revolutionary  War,  pastor  and  prin- 
cipal of  a  well-known  boys'  school  at  Greenfield, 
Conn.,  from  1782  to  1795.  In  the  latter  year 
he  was  chosen  president  of  Yale  College,  and 
filled  the  position  till  his  death,  January  11, 
1817.  His  most  important  publication  is  his 
Travels  in  New  England  and  Neiu  York  (1821). 
Consvdt  his  memoir  by  his  son,  Sereno  E.  Dwight, 
in  the  latter's  edition  of  his  Theology  Explained 
and  Defended   (New  Y'ork,  1846). 

DWIGHT,  Timothy  (1828—).  An  American 
clerg;snnan  and  educator,  born  at  Norwich,  Conn. 
He  graduated  at  Y'ale  in  1849,  studied  at  the 
Yale  Divinity  School,  and  in  1856-58  at  Bonn 
and  Berlin;  in  1858  w'as  appointed  professor  of 
sacred  literature  in  the  Divinity  School,  and  in 
1861  was  ordained  to  the  ministry  of  the  Con- 
gregational Church.  In  1886  he  was  elected 
president  of  Yale.  He  resigned  this  office  in 
1899.  During  his  administration,  Y^ale  took  the 
title  of  University  and  assumed  proper  status 
as  such.  He  Mas  particularly  successful  in 
obtaining  the  numerous  gifts  and  endowments 
necessary  to  an  increase  in  equipment.     In  18?8- 


85  he  was  a  member  of  the  American  Commit- 
tee for  the  Revision  of  the  English  Bible.  From 
1866  to  1874  he  was  an  editor  of  the  A'eu> 
Englunder  (later  changed  to  the  New  Englander 
and  Yale  Review,  and  in  1892  to  the  Yale 
Review),  in  which  he  published,  in  1870-71, 
an  important  series  of  articles  on  "The 
True  Ideal  of  an  American  University."  His 
writings  further  include  annotations  to  the  Eng- 
lish translation  of  the  volumes  Romans,  Philip- 
pians-Philemon,  Timothy-Hebrews,  and  James- 
Jude  in  H.  A.  W.  Meyer's  Kritisch-excgetischer 
Kommentar  zum  ncuen  Testament  (10  vols.,  Got- 
tingen,  1832  et  seq. )  ;  a  translation  and  edition, 
with  notes,  of  F.  Godet's  Commentaire  sur 
Vevangile  de  Saint  Jean  (Paris,  1864-65)  ;  an 
Address  Delivered  C:t  the  Funeral  of  President 
Porter  (1892);  and  a  Commemorative  Address 
in  honor  of  W.  D.  Whitney  and  J.  D.  Dana 
(1895). 

DWIGHT,  William  Buck  (1833—).  An 
American  geologist  and  naturalist,  born  in  Con- 
stantinople, the  son  of  Harrison  Gray  Otis 
Dwight,  the  American  missionary  ( q.v. ) .  He 
came  to  this  country  in  1849,  and  graduated  at 
Y'^ale  (1854),  Union  Theological  Seminary 
(1857),  and  the  Y'ale  Scientific  School  (1859). 
After  two  years  (1865-67),  spent  in  examining 
West  Virginia  mines,  he  entered  educational 
work.  He  was  principal  of  the  officers'  family 
school  at  West  Point  from  1867  to  1870,  and  in 
1894  was  appointed  one  of  the  two  university 
examiners  for  New  York  State.  In  1878  he  was 
appointed  professor  of  natural  history  and  cura- 
tor of  the  museum  at  Vassar  College.  His  most 
important  work  as  a  geologist  includes  investiga- 
tion of  the  Cambrian  and  Ordovician  strati- 
graphy and  paleontologj',  and  an  exploration  of 
Dutchess  County.  N.  Y.,  and  the  limestone  dis- 
trict of  the  Wappinger  Valley.  He  became  a  fre- 
quent contributor  to  geological  papers,  but  the 
results  of  much  of  his  more  important  paleonto- 
logical  researches  are  still  unpublished.  Professor 
Dwight  was  editor  of  the  department  of  geol- 
ogy in  the  Standard  Dictionary.  He  invented 
the  'petrotome.'  a  machine  for  cutting  thin  sec- 
tions of  minerals  and  fossils. 

DY'AK,  or  DAYAK.  A  general  name  ap- 
plied by  the  ]\Ialay  invaders  to  the  peoples  in- 
habiting the  interior  and  a  considerable  portion 
of  the  coast  of  the  great  island  of  Borneo,  who 
seem  to  be  its  aborigines.  Physically  and  lin- 
guistically they  all  belong  to  the  ^Malayan  race, 
but  there  are  numerous  variations  from  the  char- 
acteristic type.  Dyak  culture  runs  all  the  wa^ 
from  the  savagery  of  the  mountainous  interior 
to  the  civilization  of  the  coast,  where,  under 
Javanese,  Bugi,  and  Chinese  influences,  the 
artistic  and  industrial  abilities  possessed  more 
or  less  by  all  the  tribes  are  seen  to  better  advan- 
tage, and  many  States  and  Sultanates  have  from 
time  to  time  flourished.  The  Dyaks  have  taken 
to  Islam  less  kindly  than  their  kindred,  the 
IMalays  proper,  and  some  of  the  uncivilized  tribes 
of  the  interior  probably  preserve  traits  of  origi- 
nal Malayan  heathenism,  elsewhere  lost.  Intel- 
lectually, morally,  and  socially  the  Dyak  at  his 
best  is  perhaps  superior  to  the  typical  Malay,  as 
he  also  exceeds  him  in  stature  and  often  in  good 
looks.  The  Dyaks  are  also  less  restrainen  and 
more  given  to  physical  exercise  than  the  Malays 
proper.      The   paddle,   the   spear,    the    blow-gun, 
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bamboo  bridges,  cloth-weaving,  and  metal-work, 
rei^resent  some  of  the  outcrops  of  Dyak  genius. 
Among  the  more  savage  Dyak  tribes  are  the 
Olo-ut  of  the  central  interior;  the  Punan,  farther 
to  the  northeast;  the  Kayans;  the  Kenyas;  the 
Bahau,  Segai,  etc.  The  Milanos  about  the  Red- 
jang  River,  the  Land  Dyaks,  the  Sea  Dyaks  of 
Sarawak,  Brunei,  etc.,  the  Dusun  (Idaan)  of  the 
northeast,  are  all  more  or  less  civilized.  Some 
of  the  Dyaks  take  well  to  agriculture ;  and  head- 
hunting and  cannibalism,  for  which  the  Dyaks 
were  once  so  famous,  are  rapidly  disappearing. 
The  traditional  home  of  the  Dyaks  is  in  the 
mountains  of  the  central  interior,  from  which 
the  so-called  'Sea  Dyaks,'  once  famous  as  pirates, 
have  wandered  farthest.  The  results  of  the 
Haddon  exploring  expedition  of  1898-99  have 
added  much  to  our  knowledge  of  the  tribes  of  the 
interior.  Besides  the  general  works  on  Borneo, 
consult:  Bock,  Head  Hunters  of  Borneo  (Lon- 
don, 1881)  ;  Klein,  Die  hildenden  Kiinste  bei  den 
Dayaks  atif  Borneo  (Vienna,  1890)  ;  Roth,  The 
'Natives  of  Saraicak  and  British  North  Borneo 
(London,  1896). 

DYAS.     See  Permian  System. 

DYBECK,  de'bek,  Richard  (1811-77).  A 
Swedish  archaeologist  and  antiquarian,  born  in 
Odensvi  (  Vestmanland) .  For  nearly  half  a  cen- 
tury he  made  a  thorough  and  illuminating  study 
of  the  ancient  monuments,  the  proverbs,  the  tra- 
ditions, the  folk-lore  and  songs,  and  the  customs 
of  Sweden.  Among  the  most  important  of  his 
works  is  Svedikes  Runurkunder  ("The  Runic 
^lonuments  of  Sweden,"  1855-59  and  1860-76). 
Others  are  Svenska  Fornsaker  ( "Swedish  Anti- 
quitv,"  1853-55)  ;  and  Malarens  Oar  ("The 
Islands  of  Lake  Malar,"  1861). 

DYCE,  Alexander  (1798-1869).  An  English 
scholar  and  critic,  born  in  Edinburgh.  He  was 
educated  at  the  high  school  of  that  city,  and  at 
Exeter  College,  Oxford.  After  officiating  for  some 
time  as  curate,  he  settled  in  London  in  1825. 
His  literary  reputation  is  chiefly  based  on  his 
editions  of  the  older  English  poets  and  authors — 
George  Peele,  Robert  Greene,  John  Webster, 
Shirley,  Thomas  INIiddleton,  John  Skelton,  Beau- 
mont and  Fletcher,  Ford  and  Marlowe,  with  biog- 
raphies of  the  authors  and  instructive  notices. 
He  also  edited  the  poems  of  Shakespeare,  Pope, 
Akenside,  and  Beattie,  for  Pickering's  Aldine 
Edition  of  the  Poets.  Two  old  plays  discovered 
by  him,  called  Timon  and  8ir  Thomas  More, 
were  published  for  the  Shakespeare  Society.  In 
conjunction  with  Collier,  Halliwell,  and  Wright, 
he  founded  the  Percy  Society  for  the  publication 
of  old  English  ballads,  plays,  and  poems.  His 
ability  as  a  commentator  on  Shakespeare  is 
proved  by  his  Complete  Edition  of  the  Works  of 
Shakespeare;  the  Text  Revised;  loith  Account 
of  the  Life,  Plays,  and  Editions  of  Shakespeare, 
Notes,  etc.   (1857). 

DYCE,  William  (1806-04).  A  Scottish  his- 
torical painter.  He  was  bom  in  Aberdeen, 
September  19,  1806,  the  son  of  a  distinguished 
physician.  At  the  age  of  sixteen  he  graduated 
from  Marischal  College,  University  of  Aberdeen, 
with  the  degree  of  A.M.  Against  his  father's 
wishes,  he  went  to  Tjondon  to  study  painting,  but 
V  as  dissatisfied  with  the  Royal  Academy,  and 
in  1825  he  proceeded  to  Rome.  During  a  stay 
of  nine  months  he  studied  the  works  of  Titian 


and  Poussin,  but  on  his  second  journey  to  Rome, 
1827-28,  he  developed  strong  pre-Raphaelite  ten- 
dencies, his  work  meeting  with  the  enthusiastic 
approval  of  Overbeck  and  the  Nazarene  paint- 
ers. Not  finding  his  Madonnas  ajipreciated  on 
his  return  to  Aberdeen,  he  devoted  himself  to 
scientific  pursuits,  and  afterwards  to  portrait 
painting,  in  which  he  succeeded  especiallj'  well 
with  women  and  children.  He  settled  in  Edin- 
burgh in  1830,  and  was  made  associate  of  the 
Royal  Scottish  Academy  in  1837.  His  pamphlet 
upon  the  application  of  design  to  manufactures, 
in  1837,  and  the  publication  of  his  report  upon 
French  and  German  schools  of  applied  art,  in 
1840,  resulted  in  the  National  and  Provincial 
Schools  of  Applied  Art  being  organized  in  accord- 
ance with  his  ideas.  In  1844  he  was  made  pro- 
fessor of  fine  arts  in  King's  College,  London,  and 
in  1848  a  member  of  the  Royal  Academy. 

In  the  competition  for  the  frescoes  of  the  new 
Houses  of  Parliament,  held  in  1843,  Dyce  was 
one  of  the  successful  competitors.  His  "Bap- 
tism of  Ethelbert,"  in  the  House  of  Lords,  was 
the  first  to  be  finished,  and  was  deemed  so  suc- 
cessful that  the  other  artists  were  instructed  to 
adapt  their  design  and  coloring  to  his.  He  ex- 
ecuted for  the  Prince  Consort,  at  Osborne,  an 
impressive  fresco,  "Neptune  Giving  the  Empire 
of  the  Sea  to  Britannia,"  and  was  intrusted 
with  the  decoration  of  the  Queen's  robing-room 
at  Westminster.  The  subjects,  which  he  him- 
self had  suggested,  were  from  the  legend  of  King 
Arthur,  typifying  'Chivalry,'  and  the  five  whicli 
he  lived  to  finish  are  his  great  masterpieces.  He 
died  in  London,  February  14,  1804. 

Dj'ce's  art  represents  a  revolt  from  the  eclec- 
tic principles  of  the  Academy,  similar  to  that 
more  definitely  inaugurated  at  a  later  period 
by  the  pre-Raphaelites.  It  is  refined  and  taste- 
ful, but  rather  a  learned  art  than  one  which 
appeals  strongly  to  the  senses.  It  resembles  that 
of  the  German  Nazarenes,  except  that  his  color- 
ing is  better.  Besides  the  frescoes  mentioned 
above,  among  his  chief  paintings  are  "Bacchus 
Nursed  by  the  Nymph"  (1827);  "Joash  Shoot- 
ing the  Arrow  of  Deliverance"  (1844);  "Ma- 
donna and  Child"  (1846);  "Meeting  of  Jacob 
and  Rachel"  (1850).  The  National  Gallery  of 
Scotland  contains  a  number  of  his  pictures.  He 
v\as  deeply  learned  in  theology  and  patristic  lit- 
erature, and  one  of  the  leaders  of  the  'High- 
Church  Movement.'  He  was  also  a  fine  organist, 
and  the  composer  of  anthems.  For  a  publication 
of  the  Book  of  Common  Prayer,  set  to  the  an- 
cient music,  he  received  the  Prussian  Gold 
Medal  of  Science  and  Art.  He  also  published 
numerous  pamphlets  on  art. 

Consult  the  article  "William  Dyce,"  in  the 
Dictionary  of  National  Bioyraphy  (London, 
1888)  ;  and  in  Redgrave,  Dictionary  of  Artists 
in  the  English  School   (London,  1878). 

DYCK,  dik,  Van.     See  Van  Dyck. 

DY'EA  (American  Indian,  pack.  load).  A 
village  in  the  southern  district  of  Alaska,  on 
Chilkoot  Inlet,  the  east  fork  of  Lynn  Canal 
fMap:  Alaska,  H  4).  It  was  formerly  impor- 
tant as  a  starting-point  for  the  upper  Yukon  and 
the  gold-fields  of  the  Klondike,  but  it  has  been 
outsiripped  by  Skag^vay  (q.v.),  owing  to  tlie 
oneninii  of  the  White  Pass  and  Yukon  Railroad. 
The  Dvea,  or  Chilkoot,  route  begins  at  Dyea. 
The  village  has  a  considerable  transient  popula- 
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tion;   its  permanent  residents  number  261    (cen- 
sus of  1900). 

DYEING  (OF.  dijeiu  to  dye,  AS.  deagian,  from 
deag,  color;  connected  with  AS.  deaiv,  dew). 
The  art  by  which  various  substances,  especially 
textile  fibres,  are  impregnated  with  coloring 
matters  with  sufficient  tenacity  to  resist  the 
action  of  water  or  ordinary  wear. 

History.  The  art  of  dyeing  was  known  to 
the  ancients,  and  it  is  mentioned  in  the  Bible 
that  Jacob  gave  his  favorite  son  Joseph  a  coat 
of  manj'  colors,  and  Moses  tells  how  the  skins  of 
the  ram  and  the  badger  used  for  the  Tabernacle 
Tvere  dyed  red.  The  purple  of  the  Tyrians  was 
knowTi  at  an  early  date;  the  King  adopted 
it  as  one  of  his  principal  ornaments,  and  it 
has  since  continued  a  badge  of  royalty.  Accord- 
ing to  Plinj',  this  purple  color  was  derived  from 
certain  shellfish  found  along  the  coast  of  Phoe- 
nicia, but  the  method  of  its  preparation  was 
lost.  Pliny  is  also  the  authority  for  the  state- 
ment that  methods  of  dyeing  black,  yellow,  and 
green  were  brought  into  Greece  from  India  on 
the  return  of  Alexander  the  Great.  Toward  the 
close  of  the  Middle  Ages  the  art  of  dyeing  was 
greatly  developed  in  northern  Italy,  especially  in 
Florence,  where  the  dj'estuff  archil  (q.v. )  was 
discovered  abovit  1300.  The  early  voyagers  to 
America  brought  back  with  them  new  and  valu- 
able dyestufTs,  such  as  cochineal,  log^vood,  and 
quercitron.  Subsequently  dyeing  developed 
according  to  the  discoveries  of  new  dyestuff's, 
and  the  application  of  improved  processes,  until 
about  the  middle  of  the  nineteenth  century. 
Since  then,  the  natural  dyestuff's  have  been 
gradually  giving  way  to  artificial  colors  derived 
mostly  from  coal-tar  (see  Coal-Tar  Colors). 
The  most  important  natural  and  artificial  color- 
ing matters  may  be  found  described  in  articles 
imder  their  special  names.  A  list  of  the  best- 
known  artificial  dyestuff's  may  be  found  under 
Coal-Tar  Colors.  IMineral  and  vegetable  dyes 
were  formerly  considered  more  lasting  than  the 
artificial  ones:  but  this  view  has,  in  most  cases, 
positively  no  foundation  in  fact.  The  accompany- 
ing table  shows  which,  artificial  substances  have 
either  partly  or  completely  displaced  natural  ones 
in  the  dyeing  of  animal  and  vegetable  fibres . 

Dyestuff's  have  been  roughly  divided  into  two 
classes,  viz.,  substances  which  are  capable  of 
permanently  dyeing  fabrics  by  themselves,  with- 
out the  aid  of  other  substances,  and  substances 
which  cannot  dye  fabrics  without  the  aid  of  the 
so-called  'mordants.'  It  must,  however,  be  re- 
membered that  the  same  substance  may  act  as  a 
dye  of  the  first  class  with  animal  fibres,  and  as 
a  dye  of  the  second  class  with  vegetable  fibres ; 
and  vice  versa.  For  example,  picric  acid  acts  as 
a  'substantive'  color  with  silk  or  wool,  while  cot- 
ton fabrics  cannot  permanently  be  dyed  with  it. 

Mordants.  These  are  substances  capable  of 
combining  with  other  substances  (the  commer- 
cial dyestuffs)  to  form  insoluble  colored  com- 
pounds. Thus,  aluminum  salts  make  an  in- 
soluble red  compound  with  alizarin,  and  are 
therefore  used  as  mordants  in  calico-printing. 
Ferric  salts  make,  with  alizarin,  an  insoliible 
dark  purple  compound,  and  are  likewise  em- 
ployed as  mordants  in  calico-printing.  Soluble 
mordant  salts  must  themselves  be  transformed 
into  insoluble  compounds  before  they  are  allowed 
to  form  the  dyes,  in  order  to  prevent  the  mor- 


danting material  from  being  dissolved  out  of  the 
fabric  when  the  latter  is  introduced  into  the 
dye-bath.  Therefore,  after  the  fabric  has  become 
impregnated  with  the  soluble  mordant  salt,  it  is 
treated  with  ammonia,  lime,  or  hot  steam — with 
a  view  to  transforming  the  soluble  salt  into  an 
insoluble  hydroxide,  or  an  insoluble  basic  salt; 
or  else  the  fabric  is  treated  with  sodium  phos- 
phate or  sodium  arsenate — with  a  view  to  trans- 
forming the  soluble  salt  into  an  insoluble  phos- 
phate or  arsenate.  In  the  case  of  animal  fibres, 
the  same  end  is  often  attained  by  simply  im- 
mersing the  fabric  in  a  boiling  dilute  solution  of 
the  soluble  salt,  the  insoluble  mordant  being 
then  deposited  in  the  fibre  directly.  The  fabric 
containing  the  insoluble  mordant  is  ready  to  be 
treated  with  the  dyeing  substance,  the  resulting 
color  of  the  fabric  being  evidently  that  of  the 
compound  formed  by  the  latter  with  the  mor-, 
dant.  Another  method  of  dyeing  with  the  aid  of 
mordants,  extensively  employed  in  calico-print- 
ing, consists  in  mixing  the  dye  directly  with  the 
soluble  form  of  the  mordant  and  with  starch, 
dextrin,  gum.  or  some  other  thickening  sub- 
stance, printing  the  mixture  on  the  fabric,  and 
then  subjecting  the  latter  to  a  process  of  steam- 
ing. The  result  is  of  course  the  same  as  in 
case  the  other  methods  are  employed ;  for  the 
steaming  process  has  the  eflfect  of  transforming 
the  soluble  into  an  insoluble  form  of  the  mor- 
dant, the  latter  then  combining  with  the  dye- 
ing substance.  Mordants  may  be  either  basic  or 
acid,  the  former  combining  with  'acid  dyes,'  the 
latter  with  'basic  dyes.'  The  mordants  men- 
tioned above  are  basic,  and  their  compounds  with 
dyes  are  termed  'lakes.'  Among  the  acid  mor- 
dants may  be  mentioned  tannin,  or  tannic  acid. 
After  the  fibre  has  been  impregnated  with  this 
mordant  in  its  ordinary,  soluble  form,  it  is 
passed  through  a  weak  solution  of  chloride  of 
tin  or  of  tartar  emetic.  These  produce,  respect- 
ively, the  tannate  of  tin  or  the  tannate  of  anti- 
mony (tartar  emetic  is  a  compound  of  anti- 
mony), and  these  insoluble  tannates  further 
combine  into  insoluble  colored  compounds  with 
dyes. 

Theories  of  Di'eixg.  The  question  as  to 
whether  dyeing  involves  true  chemical  combina- 
tion of  the  fibres  with  the  dyestuflFs  or  not  has 
not  yet  been  definitely  answered.  Some  in- 
vestigators believe  that  dyed  fibres  are  merely 
mechanical  mixtures ;  others  hold  that  dyed 
fibres  are  true  chemical  compounds;  finally,  still 
others  hold  that  they  constitute  what  are  now 
termed  'physical  mixtures,'  or  'solid  solutions.' 
Those  who  accept  the  chemical  theory  argue  that 
if  the  dyestuff  did  not  combine  chemically  with 
the  fibre,  then  there  would  be  no  reason  why 
chemically  neutral  colored  substances  should 
not  act  as  dyes ;  yet  true  dyes  are  generally 
either  acid  or  basic,  while  the  fibres  themselves 
may  be  either  basic  or  acid,  or  else  may  include 
both  basic  and  acid  constituents.  Another  argu- 
ment in  support  of  the  chemical  theory  is  found 
in  the  fact  that  some  substances,  while  them- 
selves colorless,  are  capable  of  imparting  color  to 
fabrics  when  directly  applied  to  them ;  the 
view  being  that  colored  substances  must  be 
transformed  chemically  in  order  to  produce 
color.  The  principal  arguments  in  favor  of  the 
'physical  mixture'  theorv,  advanced  bv  O.  N. 
Witt  in  1890.  are  as  follows:  (1)  Solid  fuchsin 
is   green,   with   a    metallic    lustre;    solutions   of 
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NATURAL  DYE8TUFF8 

ARTIFICIAL,   DYESTUFFS   THAT    HAVE    DISPLACED 
THE    .NATURAL   ONES    FOR  COTTON 

ARTIFICIAL  DYESTUFFS  THAT  HAVE  DISPLACED 
THE   NATURAL  ONES    FOR   WOOL  AND  SILK 

Quercitron 
<Still  used  along-  with  lofi-' 
wood  for  printing). 

Diamine  fast  yellon;  B.  A.   (C),  Cbloramine 
yellow  (C),  Chrysophenine   {€.),  Aurawine 
(H.  G.),  Diamine  yellow  (H.),  Chrvsamine 
(H.),  TbioSarine  (G.). 

The  different  mordant  coloring  yellows  ; 
also,  Xaphthol yellow,  S.  (H.),  Tartrazine, 
Quinoline yellow  (H.). 

Persian  Berries 

(Still  much  used  ineotton- 
priuting-    and    with    tin 
salts,  butlittle for  wool). 

For    direct    printing,    Anramine,    Tbioffa- 
Fine,  T.  (C),  the  latter  exclusively  for  dis- 
charges :  also,    Chrysophenine  (H.),  Cblo- 
ramine yellow  (H.).    Oriol  (G.).     Impor- 
tant are  also  colors  like  Alizarin    rellow 
(H.). 

For  silk  :  Tartrazine,  Fulling  yellow  (C), 
Xaphthol yellow,  S.  (H.). 

Weld 

Xaphthol  yellow,  S.,  Fast  yellow  (C),  Tartra- 
zine, Fulling  yellow  (C),  Citronine  (G.), 
Jasmine  (G.),  Azo-yellow  (H.),  Fast 
yellow  (H.),  Alizarin  yellow  (H.). 

Fustic 
<Still  used  for  printing  in 
connection    with    log- 
wood, and  for  dyeing 
wool). 

Same  as  for  Quercitron  :  also  :   Sun  yellow 
(G.).   Dipbenyl  fast  yellow  (G.),    Cresotin 
yellow  (G.) :  further.   Alizarin  yellow  and 
its  homologues  (H.). 

Anthracene  yellow  (C.  G.),  Chrome  yellovr 
(C.  G.),  Mordant  yellow  (C.  G.),  Fulling 
yellow  (C).  Azo-yellow  (H.),  Fust  yellow 
(H.),  Alizarin  yellow  (H.). 

Logwood 
<Still  used  as  extensively 
as  before,  for  silk). 

Aniline  black,  Diaminogen  black  (C),  Dia- 
mine  black  y(C.).   Oxydiamine  black  (C), 
Columbia  black  (C),  Direct  deep  black  (C), 
Vidal  black,  Immedial  black  (G.  H.),  and 
similar  sulphated  products. 

Xapbtbol  and  Xapbthylamine  black  (C.  G. 
H.),  Brilliant  black  (C.  G.),  Diamond  black 
(C.  G.  H.),  n'ool  black  (C),  Alizarin  black 
(G.  H.).  Anthracene  black  (C.  G.),  Azo-acid 
black  (H.),  Chromotrope  S  (H.). 

Brazilwood 

Diamine  fast  red,  F.  (C).  Congorubin  (C). 
Diamine    bordeaux    fC),     Beuzopurpurin 
CG.  H.),  Diamine  red  (H.),  Fuchsin  (G.H.). 
Hessian  purple  (G.),  Saffranine   (H.),   Par- 
anitraniline  red  (H.),  Alizarin  red  (H.). 

Clotb  red  (C),  Wool  red  (C).  Acid  fuchsin 
(G.),  Fast  red  (H.),  Archil  substitute  {G.). 
Ponceau  [M.),  Apollo  red  |G.),  Rofellin  iC); 
in  the  fulling  industry.  Alizarin  red  iC  U.), 
Diamine  fast  red  (C),  Chromotrope  (H.). 

Cochineal 
(Still  used  to  some  extent). 

Vivid  acid  wool  colors  such  as  Azoeosin 
(G.),  Chromazon  red  (G.),  Palatine  scarlet 
(H.  C),  Brilliant  crocein  (H.),  Brilliant 
cochineal (C),  and  the  different  Ponceaux, 
etc. 

.\rchil 
(Almost   entirely   dis- 
placed). 

Acid  fuchsin  (C),  Azocarmine  (C.  G.  H.), 
Archil  substitute  (C.  G.  H.),  Azofuchsin 
(C.  G.  H.),  Lana  fuchsin  (C.),  Azoruhin 
(C),  Azo-acid  fuchsin  (H.),  Kosindulin 
(G.),  Apollo  red  (G.),  Chromotrope  (H.). 

Annatto 

Orange    colors,     as      Cbrysopbenine     (H.). 
Mikado  yellow  and  orange  (H.). 

Safflower 

Rhodamine{C.  G.),   Erica  (C),  Diamine  rose 
(C).  Geranine  (C).  Saffranine  (H.),   etc. 

Berberin 
(Still  used  to  some  extent 
for  dyeing  silk). 

Same  as  for  Weld. 

Cat^'chu 
(Still  much  used,  especially 
in  combination  with  log- 
wood, for  silk). 

Diamine  colors,   Benzo   and   Congo    colors 
with     supplementary      treatment     with 
chrome  and    copper,    recently    competed 
successfully    (C.)    and      Chrysoidin     (H.), 
Vesurin  (H..),etc.    Alizarin  colors  (partly 
in  calico-printing). 

Indigo 
(Still  much  used  for  dye- 
ing cotton  and  wool)'. 

Synthetic  indigo,    Indoin    (C.  G.    H.).  Xap- 
thindoniO,  Fast  cotton  blue  (C).  Methy- 
lene   blue   (C.  H.),     Tndamine    blue    (H.). 
Janus  blue  (H.)  and    the  direct  coloring 
and    diazotizable    blues   of    the  Diamine, 
Diphenyl,      and     Benzii      color     groups. 
[Diamine    blue    and     related   colors   (H.), 
Diaminogen  blue,  C.  H.]     .\  new  product, 
Immedial  blue    (C.    H.),  belonging  to  the 
sulpliateil  colors,  seems  to  be  among  the 
most   iniiKirtaiit   substitutes.     In  calico- 
printing,  natural  indigo  has  been  in   part 
replaced  b.v  the  Synthetic  Indigo  prejiara- 
tions  and  by  the  different  liasic  1)1  ues.  in- 
cluding   Nitroso-blue.  Alizarin    blue,    etc. 
(C). 

Alizarin   blue  (<".   G.  H.),   Synthetic  indigo. 
Alizarin  cyanin  (C.  G.  H.),  Anthracene  blue 
(G.  H.).Chromotrope.  F.  B.  (H.),  Gallamite 
hlne{G.).  Gallocyanin  (G.),  Sulpbocyanine 
(C),  Lanacyl  blue. 

Vol.  VI.— 26. 
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fuchsin  are  colored  red ;  and  fabrics  dyed  with 
fuchsin  are  likewise  colored  red.  (2)  Solid 
rhodamine  shows  no  trace  of  fluorescence;  its 
solutions  are  fluorescent;  and  silk  dyed  with 
rhodamine  likewise  shows  distinct  fluorescence. 
The  fact  that  the  same  dyestuff  may  impart  dif- 
ferent colors  to  different  fabrics  is  compared 
with  the  fact  that  iodine  gives  different  colors 
in  diiferent  solvents,  and  yet  there  is  no  reason 
for  assuming  that  iodine  forms  chemical  com- 
pounds with  its  ordinary  solvents.  Finally,  in 
accordance  Avith  Witt's  theory,  the  function  of 
mordants  is  explained  by  the  assumption  that 
solutions  of  these  substances  in  fibres  are  much 
better  solvents  for  the  dyestutfs  than  are  the 
pure  fibres.  However,  while  interesting  because 
capable  of  development  and  quantitative  verifica- 
tion, this  physico-chemical  theory  is  yet  far  from 
being  definitely  established  or  generally  accepted 
by  chemists. 

'  Dyeing  Processes.  Cotton,  silk,  and  wool  are 
the  textile  fibres  that  are  usually  subjected  to 
processes  of  dyeing.  Occasionally  the  material 
is  dyed  before  spinning,  but  usually  in  the  state 
of  yarn  or  thread,  and  sometimes  as  woven  cloth. 
Before  dyeing,  the  fibres  are  first  cleaned  so  as 
completely  to  remove  all  natural  and  artificial 
impurities,  such  as  grease  and  dirt,  which  tend 
to  produce  spots  or  uneven  shades  of  color,  in 
consequence  of  improper  fixing  of  the  mordant 
and  color.  Whenever  light  and  delicate  tints  are 
to  be  dyed  on  the  fibre,  bleaching  becomes  neces- 
sary. The  preliminary  steps  in  the  preparation 
of  cotton  consists  in  boiling  the  fibre  in  a  weak 
solution  of  caustic  lye,  after  which  it  is  rinsed 
and  then  steeped  in  a  solution  of  bleaching- 
powder  and  again  rinsed.  The  third  step  con- 
sists in  steeping  it  in  dilute  sulphuric  acid,  after 
which  it  is  again  cleansed  by  washing,  and  dried. 
Silk  is  boiled  twice  in  soap  in  order  to  remove 
the  natural  silk  glue  which  accompanies  the 
crude  fibre,  and  is  then  bleached  by  exposure  to 
sulphurous  acid  fumes  produced  by  burning 
sulphur.  Wool  is  cleansed  by  washing  and  then 
steeped  in  soap  and  sodium  carbonate,  after 
which  it  is  well  rinsed  in  water,  by  means  of 
which  the  natural  grease  of  the  fibre  is  removed. 
It  is  then  bleached  with  sulpliur  dioxide.  The 
dyeing  of  mixed  cotton  and  woolen  fabrics  such 
as  cashmere  and  delaines  requires  special  treat- 
ment, and  the  processes  must  be  selected  so  that 
tlie  colors  of  the  wool  and  the  cotton  shall  be 
identical  on  the  finished  material.  In  dyeing 
with  substantive  colors,  simple  immersion  of  the 
fibre  in  a  hot  dye-bath  and  carefully  working 
the  material  beneath  the  surface,  to  secure  an 
even  shade,  is  all  that  is  necessary.  The  full 
quantity  of  the  dye  is  not  added  at  once  to  the 
bath,  but  in  successive  portions  until  the  desired 
shade  is  obtained,  the  temperature  of  the  bath 
being  gradually  raised.  The  use  of  mordants 
has  already  been  noted  above.  In  all  dyeing 
processes,  considerable  attention  must  be  paid 
to  the  permanency  of  the  dyed  color,  and  fast 
colors  are  those  which  withstand  the  action  of 
air  and  sunlight.  It  is  obvious  that  woolen 
goods  and  calicoes,  which  are  worn  frequently  and 
may  be  waslied,  should  be  dyed  with  colors  that 
are  more  fast  than  those  which  are  used  with 
silks. 

Apparatus.  The  apparatus  of  the  dyer  is 
very  simple,  consisting  of  vats,  kettles,  and  cis- 
terns, which  may  be  of  wood,  stone,  or  metal.    In 


Europe  the  kettles  are  still  heated  over  open 
fires,  but  in  America  a  steam-coil  is  universally 
used.  A  pure  water-supply  is  absolutely  essen- 
tial to  successful  dyeing.  When  the  available 
water-supply  is  contaminated  by  sewage  or  con- 
tains lime,  magnesia,  or  other  mineral  matter, 
artificial  purification  must  be  employed.  Sus- 
pended matter  may  sometimes  be  removed  by 
sedimentation  or  filtratit)n,  or  the  two  combined^ 
but  chemical  treatment  may  be  required  to  re- 
move these  and  other  impurities. 

Bibliography.  The  literature  of  djeing  is 
very  extensive,  and  reference  should  be  had  to 
the  articles  in  the  various  technical  cycloptedias, 
as  well  as  to  the  following  works:  Crookes,  A 
Practical  Hamlhook  of  Dyeing  and  Calico- 
Priniing  (London,  1874)  ;  Hvirst,  Sillc  Dyeiyig^ 
Printing,  and  Finishing  (Glasgow,  1892)  ; 
Knecht,  Rawson,  and  Lowenthal,  A  Manual  of 
Dyeing,  for  the  Use  of  Practical  Dyers,  Manu- 
facturers, Students,  and  All  Interested  in  the  Art 
of  Dyeing  (London,  1893)  ;  Gardner,  ^Yool  Dye- 
ing (P)iiladelphia,  1897)  ;  Dyer  and  Color- 
Maker's  Companion  (Philadelphia,  1898)  ;  and 
Recent  Progress  in  the  Industries  of  Dyeing  and 
Calico-Printing,  being  a  supplement  to  Sansone, 
The  Printing  of  Cotton  ^Fabrics  ( ^Manchester, 
1895);  and,  id..  Dyeing'  (Manchester,  1897); 
Sadtler,  Industrial  Organic  Chemistry  (Phila 
delphia,  1900).  See  Textile  Printing;  Coal- 
Tar  Colors  ;  Mineral  Colors  ;  IMordants  ;  and 
the  special  articles  on  the  more  important  dye- 
stuffs. 

DY^'ER,  Alexandre  Brydie  (1817-74).  An 
American  soldier.  He  was  born  in  Rich- 
mond, Va.,  graduated  at  West  Point,  and 
AAas  assigned  to  the  Third  Linited  States 
Artillery  in  1837 ;  served  in  the  Florida 
War  in  1837-38,  and  as  lieutenant  of 
ordnance  in  the  War  with  Mexico  in  1846-48, 
being  brevetted  captain  for  gallant  conduct.  At 
the  beginning  of  the  Civil  War  he  did  much  to 
increase  the  efficiency  of  the  Ordnance  Depart- 
ment, and  in  1864  was  appointed  chief  of  ord- 
nance at  Washington,  with  the  rank  of  brigadier- 
general,  a  position  which  he  held  until  his  death. 
From  1861  to  1864  he  had  charge  of  the  Spring- 
field (IMass.)  Armory,  and  in  186.5  was  bre- 
vetted major-general  in  the  Regular  Army. 

DYER,  Eliphalet  (1721-1807).  An  Ameri- 
can legislator  and  soldier.  He  was  born  at 
Windham,  Conn.;  graduated  at  Yale  in  1740; 
and  was  admitted  to  the  bar  in  1746.  He  held 
several  colonial  offices,  and  was  the  original  pro- 
jector of  the  plan  of  establishing  a  Connecticut 
colony  in  the  Susquehanna  Valley,  and  was  sent 
to  England  in  1763  as  the  agent  of  the  company 
formed  for  that  purpose.  He  was  lieutenant- 
colonel  of  a  Connecticut  regiment  in  the  French 
and  Indian  War ;  was  the  first  commissioner  sent 
by  Connecticut  to  the  Stamp  Act  Congress  in 
1765 ;  and  Avas  a  member  of  every  Continental 
Congress  excepting  those  of  1776  and  1779. 
From  1776  to  1793  he  was  a  judge  of  the 
Superior  Court,  and  for  the  last  four  years  was 
Chief  Justice. 

DYER,  George  (1755-1841).  An  English 
antiquarian.  He  was  born  in  London,  and  was 
educated  at  Rnimanuel  College,  Cambridge.  He 
contributed  'all  that  was  original'  to  Valpy's 
edition  of  the  Classics   (141  vols.,  1809-31),  and 
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published  a  History  of  the  University  and  Col- 
It  yes  of  Cambridye  (1814). 

DYER,  JoHiN  (c.1700-58).  An  English  clergy- 
luan  and  poet.  He  began  but  rejected  the  law, 
turned  painter,  and  in  pursuit  of  his  art  wan- 
dered through  eouth  Wales  and  the  English 
counties  adjacent.  After  studying  in  Italy  he 
returned  to  England  to  take  orders,  became 
vicar  of  Calthorp  (Leicestershire)  in  1741,  was 
appointed  to  Belchford  (Lincolnshire)  in  1751, 
and  in  1752  received  the  living  of  Goningsby,  to 
which  in  1755  that  of  Kirkbj'-on-Bane  was  added. 
His  writings  include  chiefly:  Gronyar  Hill 
(1727),  still  found  in  many  anthologies;  The 
liuins  of  Rome  (1740),  of  which  Johnson  well 
remarks  that  "the  title  raises  greater  expecta- 
tion than  the  performance  gratifies;"  and  The 
Fleece  (1757),  referred  to  by  Wordsworth  in  his 
sonnet  "To  the  Poet,  John  Djer." 

DYER,  Louis  (1S51 — ).  An  American  edu- 
cator and  author,  born  in  Chicago,  111.  He 
graduated  at  Harvard  in  1874  and  at  Balliol 
College,  Oxford,  in  1878,  and  was  assistant  pro- 
fessor of  Greek  at  Harvard  in  1881-87.  In  1889 
he  was  a  Lowell  Institute  lecturer,  in  1893-96  a 
lecturer  at  Balliol  College,  Oxford,  in  1895-96 
acting  professor  of  Greek  in  Cornell  University, 
and  in  1899  a  lecturer  before  the  Royal  Institu- 
tion. In  1900  he  gave  at  the  University  of  Cali- 
fornia a  series  of  lectures  which  in  1900-01  was 
repeated  at  many  colleges  and  universities 
throughout  the  United  States.  His  publications 
include  a  translation  of  Cossa's  Introduction  to 
the  Study  of  Political  Economy  (1893);  The 
Greek  Question  and  Answer  (1884)  ;  and  Studies 
of  the  Gods  in  Greece   (1891). 

DYER,  or  DYAR,  Mary  (  ?-1660).  One  of 
the  victims  of  the  persecution  of  the  Quakers  in 
early  Massachusetts.  She  and  her  husband, 
William  Dyer,  a  milliner,  emigrated  from  Lon- 
don to  Boston,  Mass.,  in  1635,  but  in  1638,  ow- 
ing to  their  support  of  Anne  Hutchinson  in  the 
Antinomian  controversy,  were  forced  to  remove 
to  Rhode  Island.  She  spent  the  years  1652-57 
in  England,  where  she  was  converted  to  Quaker- 
ism;  and  in  1658  was  expelled  from  the  Colony 
of  New  Haven  for  preaching  Quaker  doctrines. 
In  September,  1659,  she  was  arrested  and  im- 
prisoned in  Boston,  whither  she  had  gone  to  visit 
three  Quakers  who  had  already  been  thrown  into 
prison,  and  soon  afterwards  she  was  banished 
with  the  others  on  pain  of  death  should  she  re- 
main in  the  Colony  or  return  to  it.  In  October 
she  returned  to  Boston  and  was  promptly  sen- 
tenced to  death,  but  was  reprieved  after  being 
forced  to  witness  the  hanging  of  two  other  Quak- 
ers, Robinson  and  Stephenson.  In  ]\lay.  1660, 
she  again  visited  Boston,  was  again  condemned 
to  death  by  Governor  Endicott  for  "rebellious 
sedition  and  obtruding  herself  after  banishment 
upon  pain  of  death,"  and  this  time  was  publicly 
executed  by  hanging  on  Boston  Connnon,  June  1, 
1660.  Consult  Rogers,  Mary  Dyer,  the  Quaker 
Martyr    (Providence,   1896). 

DYER,  Nehemtah  Mayo  (1839—).  An 
American  naval  officer,  born  at  Provincetown, 
Mass.  He  entered  the  volunteer  navy  in  1861. 
in  1864  was  promoted  to  be  acting  master  and 
placed  in  command  of  the  Randolph,  in  1868 
became  lieutenant-commander,  and  in  1883  com- 
mander.     Promoted    to   be   captain    in    1897,   he 


commanded  the  protected  cruiser  Baltimore  in 
the  battle  of  Manila  Bay,  May  1,  1898.  In  1901 
he  received  the  rank  of  rear-admiral  and  was 
retired. 

DYER,  Thomas  Hexry  (1804-88).  An  Eng- 
lish historian,  born  in  London.  For  a  time  he 
held  a  commercial  position  in  connection  with 
the  West  India  trade.  In  1841  he  published  his 
Tentamina  JEschylea,  the  result  of  his  studies 
in  the  emendation  and  restoration  of  passages. 
JNIost  important  among  his  works  are  a  Life  of 
Calvin  (1850),  a  History  of  Modern  Europe  (4 
vols.,  1861-64;  2d  ed.,  revised  and  enlarged,  5 
vols.,  1877),  and  The  History  of  the  Kings  of 
Rome  (1868).  His  History  of  the  City  of 
Rome  (1865)  was  the  first  connected  narrative 
on  that  subject^  and  his  Pompeii:  Its  History, 
Buildings,  and  Antiquities  (1867),  contained  a 
careful  description  of  the  remains  so  far  as  knowni 
up  to  that  time.  His  publications  were  scholarlv, 
derived  from  authentic  sources,  profound  in  their 
learning,  and  clear  in  their  structure. 

DYER,  William  Tirxer  Tiiistleton  (1843 
— ).  An  English  botanist.  He  was  born  at 
Westminster  and  was  educated  at  King's  College, 
London,  at  Oxford,  and  at  Halle,  Germany.  He 
became  professor  of  natural  history  at  the  Royal 
Agricultural  College,  Cirencester,  in  1868,  and 
professor  of  botany  at  Royal  College  of  Science 
for  Ireland,  in  1870.  In  1885  he  was  made  di- 
rector of  the  Royal  Gardens  at  Kew.  His  prin- 
cipal works  are  an  English  edition  of  Sach's 
Text-bonk  of  Botany  (1875)  and  editions  of  the 
Flora  Capensis  and  of  the  Flora  of  Tropical  Afri- 
ca. In  collal)or:ition  with  Trimen  he  published 
the  work  entitled  The  Flora  of  Middlesex  (1869). 

DYER'S  BROOM  (dyer  +  broom,  plant). 
Dyer's  Green  Weed,  or  Woadwaxex  (Genista 
tinctoria) .  A  leguminous  shrub  of  European 
origin,  bearing  yellow  flo^^•ers  and  simple  leaves, 
and  said  to  be  the  bush  Genet,  from  which  the 
Plantagenet  family  took  its  name.  It  is  used 
in  Russia  for  preventing  hydrophobia ;  and  in 
Europe  its  tops  were  formerly  used  for  a  yellow 
dye.  It  was  extensively  cultivated  in  New  Eng- 
land, but  has  escaped  and  become  established  in 
portions  of  New  York  and  Massachusetts.  Its 
medicinal  value  appears  to  be  small. 

DY'ERSBURG.  A  city  and  the  county-seat 
of  D;\er  County,  Tenn.,  77  miles  north-northeast 
of  ]\lemphis,  on  the  Forked  Deer  River,  at  the 
head  of  navigation,  and  on  the  Illinois  Central 
Railroad  (Map:  Tennessee.  B  4).  It  is  in  a  fer- 
tile agricultural  region,  and  has  cotton  gins,  a 
compress,  cottonseed-oil  mill,  saw,  planing,  and 
ficur  mills,  wagon-factories,  stave  and  heading 
factories,  a  tobacco-factory,  fotmdry  and  ma- 
chine shop,  wooden-bowl  factory,  etc.  The  water- 
works and  electrie-liiiht  plant  are  owned  bv  the 
municipalitv.  Population,  1890.  2000;  "l900, 
3647. 

DYER'S  ROCKET,  or  Dyer's  Weed.  See 
Weld. 

DYESTUFFS.  See  Animal  Colors;  Coal- 
Tar  Colors;  INItneral  Colors;  Vegetable  Col- 
ors: D'i'EiNG:  Textile  Printing. 

DYING  DECLARATION.  See  Declara- 
tion. Dying. 

DYING  GAUL.  A  famous  statue  of  Greek 
origin  in  the  Capitoline  ^luseum,  representing  a 
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warrior  supporting  himself  on  his  shield  and 
dying  from  a  wound  in  his  breast.  The  figure 
was  formerly  called  the  Dying  Gladiator,  but  is 
recognizable  as  a  Gaul  by  the  tj'pical  racial  char- 
acteristics and  by  the  Gallic  twisted  collar.  It 
was  found  at  Rome  in  the  sixteenth  century.  The 
right  arm  is  restored. 

DYKE.     See  Dike. 

DYKES,  James  Oswald  (1835 — ).  A  Scot- 
tish Presbyterian  clergyman  and  educator,  born 
at  Port-Glasgow.  He  studied  at  the  universities 
of  Edinburgh,  Heidelberg,  and  Erlangen,  was  or- 
dained to  the  Presbyterian  ministry  in  1859,  and 
in  1861  became  co-pastor  with  Dr.  Candlish  of 
Free  Saint  George's  Church,  Edinburgh.  In  1869 
he  was  appointed  pastor  of  the  Regent  Square 
Church,  London,  and  in  1888  principal  of  the 
Theological  College  of  the  Presb^-terian  Church 
of  England.  His  publications  include:  From 
Jerusalem  to  Antioch  (1875)  :  The  Manifesto  of 
the  King  (1881);  The  Late  of  the  Ten  Words 
(1884):  The  Gospel  According  to  Saint  Paul 
(1888):  and  Plain  Words  on  Great  Themes 
(1892). 

DY'MOND,  Jonathan  (1796-1828).  An 
English  writer.  He  was  a  member  of  the  So- 
ciety of  Friends,  and  was  prominent  as  an  ex- 
positor of  the  principles  of  his  sect.  In  1823  he 
published  an  Inqitiri/  Into  the  Accordance  of 
War  uith  the  Principles  of  Christianiti/.  which 
attracted  wide  attention.  His  chief  work  is  his 
Essays  on  the  Principles  of  Morality,  and  on  the 
Private  and  Political  Rights  and  Obligations  of 
Mankind  (1831),  which  is  devoted  more  to  the 
application  than  to  the  ultimate  theory  of  moral 
principles,  attacking  war,  dueling,  and  laxity  of 
morals  in  the  trades  and  professions. 

DYNAM^ETER  (contracted  from  dynamom- 
eter, from  Gk.  Bijvafiis,  dynamis,  power  -j-  fiirpov, 
metron,  measure).  An  instrument  for  meas- 
uring the  magnifying  power  of  a  telescope. 
The  power  of  a  telescope  is  found  by  dividing 
the  focal  length  of  the  object-glass  by  the  focal 
length  of  the  eyepiece ;  which  quotient  equals 
that  obtained  by  dividing  the  diameter  of  the 
object-glass  by  the  diameter  of  its  range  formed 
at  the  focus,  and  seen  through  the  eyepiece. 
The  object  of  the  dynameter  is  to  measure  the 
diameter  of  this  image.  Practically  the  mag- 
nifying power  may  be  measured  as  follows :  The 
telescope  is  directed  to  the  daylight  sky.  A 
small,  round,  bright  spot  is  then  seen  on  look- 
ing at  the  end  of  the  eyepiece.  This  spot  is  an 
image  of  the  object-glass.  The  diameter  of  the 
spot  is  measured  with  a  dynameter.  or  any  mi- 
crometric  instrument  capable  of  measuring  small 
objects  accurately.  The  object-glass  being  then 
also  measured,  a  simple  division  of  the  object- 
glass  diameter  in  inches  by  the  diameter  of  the 
spot,  also  in  inches,  gives  the  magnifying  power. 

DYNAMICS  (Gk.  SvvaiJLiK6s.  dynnmikos.  pow- 
erful, from  Svvafjus.  dynamis.  power,  from  8vvaff- 
$ai,  dynaMhai,  to  be  able).  That  branch  of 
jnechanics  (q.v.)  which  treats  of  the  motion  of 
matter.  It  embraces  the  discussion  of  the  condi- 
tions under  which  the  motion  of  matter  is 
changed  and  the  mathematical  properties  of  this 
motion.  I>sTiamics  is  sometimes  divided  into  the 
two  great  subjects  statics  and  kinetics,  statics 
being  the  discussion  of  conditions  under  which 
there  is  no  change  in  the  motion :  kinetics,  those 


under  which  there  is  change.  Dynamics  of  a 
'particle'  treats  the  motion  of  a  geometrical 
point  endowed  with  mass.  'Rigid'  djTiamics  treats 
the  motion  of  large,  rigid  bodies;  that  is,  those 
made  up  of  particles  so  connected  that  they  have 
no  relative  motion. 

DYNAMIC      UNITS.         See      :Mechanical 

Units. 

DYNAMITE  (from  Gk.  divans,  dynamis, 
power ) .  An  explosive  substance  consisting  of 
nitroglycerin  and  an  absorbent  such  as  infu- 
sorial earth  (Kieselguhr)  or  diatomaceous  silica, 
tripoli,  rotten  stone,  wood,  fibre,  etc.  It  was  in- 
vented in  1866  by  Alfred  Xobel.  The  original 
dynamites  varied  from  75  per  cent,  of  nitro- 
glycerin and  25  per  cent,  of  absorbent,  down  to 
30  per  cent,  of  nitroglycerin  and  70  per  cent,  of 
absorbent,  but  40  per  cent,  of  nitroglycerin  may 
be  given  as  the  average  amount.  In  the 
United  States  the  absorbent  often  is  of  an  ex- 
plosive nature  and  consists  of  a  mixture  of  wood- 
pulp  and  sodium  nitrate,  with  small  quantities 
of  calcium  or  sodium  carbonate  to  neutralize 
any  acid  which  may  be  present  in  the  mixture. 
The  product  when  thus  formed  is  known  as  a 
'straight  dynamite,'  but  gunpowder  or  some 
resinous  substance  may  be  used  for  the  ab- 
sorbing material.  Perhaps  the  most  powerful 
form  of  dynamite  is  the  explosive  or  blasting 
gelatin  also  invented  by  Nobel,  in  1875.  where 
pyroxylin  or  soluble  cellulose  nitrate  is  dis- 
solved in  nitroglycerin  and  a  jelly-like  mass 
produced.  When  this  material  is  mixed  with 
wood-meal  or  wood-pulp,  the  resulting  product  is 
knoA\Ti  as  gelatin  dynamite.  For  commercial 
use  the  compound  is  made  up  in  sticks 
or  cartridges  8  inches  in  length  and  1^2 
inches  in  diameter,  which  are  usually  packed  in 
sawdust  in  boxes  containing  fifty  pounds  each. 
In  the  twelfth  United  States  census  the  follow- 
ing table  is  given,  showing  the  production  of 
dynamite  by  decades  in  the  United  States: 
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Dynamites  have  various  names,  according  to 
the  absorbent  used,  as  'Atlas  powder,'  'giant 
powder,'  'Hercules  powder,'  'Xeptune  powder,' 
'rendrock  powder.'  'Titan  powder,'  etc.     See  Ex- 

PLOSn-ES:    XlTROGLYCERIN. 

DYNAMITE     CRUISER.       See    Vesuvits. 

u,  s.  s. 

DYNAMITE    GUN.      See    Aib    Gxrs;    Ord- 

xaxce. 

DYNAMO  -  ELECTRIC        MACHINERY. 

Machinery  in  which  mechanical  energy  is  con- 
verted into  electrical  energy,  or  vice  versa,  by 
means  of  magnetic  induction.  According  to  this 
definition,  every  dynamo-electric  machine  is  capa- 
ble of  ser^'ing  either  as  a  generator  or  as  a 
motor,  according  to  whether  it  is  supplied  with 
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mechanical  or  electrical  energy  and  -whether  it  is, 
therefore,  giving  out  electrical  or  mechanical 
energj',  respectively.  In  an  electric  generator 
mechanical  energy  is  converted  into  electrical 
energy  by  means  of  continuous  relative  motion 
between  electrical  conductors  and  a  magnetic 
field,  or  fields,  such  motion  causing  the  conduc- 
tors to  cut  or  traverse  the  lines  of  force  of  the 
fields.  In  an  electric  motor  electrical  energy 
is  transformed  into  mechanical  energj'  bj-  means 
of  continuously  supplying  a  system  of  electrical 
conductors  with  an  electric  current,  which  causes 
a  magnetic  force  to  act  between  the  conductors 
carrying  it  and  the  magnetic  field,  or  fields, 
tliereby  producing  continuous  relative  motion  be- 
tween the  conductors  and  the  magnetic  fields. 

The  preceding  definitions  are  general  and  nec- 
essarilj'  technical.  To  comprehend  them  fully  a 
knowledge  of  tlie  fundamental  principles  in- 
volved in  the  operation  of  dynamo-electric 
machines  is  necessary.  They  may,  however,  be 
in  a  measure  elucidated  by  a  descriptive  defini- 
tion as  follows :  All  generators  consist  essentially 
of  one  or  more  electro-magnets  between  the 
poles  of  which  an  armature,  consisting  of  a  soft 
ii'on  core  wound  with  coils  of  insulated  copper 
wire,  is  made  to  revolve  very  rapidly  by  means 
of  a  steam-engine,  a  water-wheel,  or  other  prime 
mover.  In  the  transmission  of  energy  by  elec- 
tricity the  current  produced  by  the  generator  is 
made  to  pass  through  another  machine,  similar 
and  often  identical  in  construction,  and  there 
causes  the  armature  to  revolve,  and  this  revolu- 
tion may  lie  employed  to  do  any  kind  of  me- 
chanical work.  This  second  machine,  working  ia 
reverse  order  from  the  first,  is  an  electric  motor. 
This  description  makes  it  clear,  as  do  the  pre- 
ceding definitions,  that  to  understand  thorough- 
ly the  dynamo-electric  machine  requires  a 
knowledge  of  three  great  branches  of  science — 
magnetism,  electricity,  and  mechanics.  The 
necessity  for  this  special  knowledge  makes  the 
subject  of  dynamo-electric  machines  a  difficult 
one  to  discuss  in  imiversally  familiar  terms. 
At  best,  therefore,  only  an  indication  of  the 
structural  details  and  operating  principles  in- 
volved is  possible  when  the  demonstrator  is  lim- 
ited by  such  restrictions. 

Fundamental  Principles.  To  understand 
the  fundamental  principles  involved  in  the  opera- 
tion of  dynamo-electric  machines,  consider  first 
two  magnetic  poles,  X  and  S,  of  opposite  polarity 
placed  near  to  each  other,  as  in  Fig.  1.  Between 
the  poles  N  and  S  is  a  field  of  magnetic  force 
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Fig.  1. 

composed  of  so-called  lines  of  magnetic  force 
which  may  be  pictorially  indicated  by  parallel 
lines,  as  is  done  in  the  illustration.  If  a  con- 
ductor, for  example  a  round  copper  bar  C,  is 
placed  in  the  magnetic  field,  with  its  axis  hori- 
zontal and  perpendicular  to  the  lir\es  of  force, 
and  is  raised  and  lowered  along  the  path  C  D 
so  as  to  cut  the  lines  nf  force,  an  electro-motive 
force  is  set  up  or  induced  in  the  conductor.  The 
magnitude  of  the  electro-motive  force  produced 


in  the  conductor  depends  upon  the  rate  at  which 
the  lines  of  force  are  cut.  Due  to  this  electro- 
motive force,  one  end  of  the  conductor  is  raised 
to  a  higher  electric  potential  than  the  other, 
in  consequence  of  which  there  is  a  tendency  for 
electricit}'  to  flow  along  the  conductor,  and  if  its 
two  ends  are  electrically  connected  exterior  to 
the  magnetic  field  so  as  to  make  a  closed  circuit, 
a  current  will  flow  through  this  circuit.  If  the 
gap  between  the  poles  X  and  S  were  infinite  in 
extent  in  the  direction  C  D,  and  if  the  conductor 
C  in  its  motion  along  this  infinite  path  were 
supplied  with  some  sort  of  sliding  contacts  by 
which  current  could  be  taken  to  one  end  and 
from  the  other  end,  the  device  would  possess 
all  the  essential  features  of  a  generator  or  of  a 
motor.  An  equivalent  condition  is  secured  ( 1 ) 
if  the  poles  X  and  S  are  made  annular  in  cross- 
section ;  (2)  if  the  conductor  C  is  arranged  so 
as  to  rotate  as  a  radius  on  the  common  axis  of 
X  and  S;  and  (3)  if  sliding  contacts  are  pro- 
vided at  the  centre  of  rotation  and  at  the  ex- 
tremity of  the  conductor  outside  of  the  polar 
forces ;  the  device  then  becomes  a  homopolar  gen- 
erator or  motor. 

The  form  of  machines  just  described  is  note- 
worthy chiefly  because  of  its  simplicity  and  the 
fact  that  it  was  the  first  form  to  be  invented. 
All  commercial  machines  now  in  use  operate  in 
such  a  manner  that  the  conductor  moves  alter- 
nately forward  and  backward  through  the  field 
of    force.      To    illustrate,    if    the    conductor    C 


--e- 

\ 

•I 

A 

\ 

\ 

/ 

Fig.  2. 

(Fig.  2)  be  attached  to  the  circumference  of  a 
cylinder  or  other  round  bod^',  which  rotates 
about  an  axis  A  perpendicular  to  the  paper,  it 
will  cut  the  lines  of  force  bj'  alternate  down- 
ward and  upward  motions.  An  electro-motive 
force  in  one  direction  will  be  generated  in  the 
conductor  C  as  it  is  going  up  and  in  the  oppo- 
site direction  as  it  is  coming  down.  If  the  ends 
of  C  are  brought  down  to  the  shaft  A  and  formed 
into  rings  around  it.  brushes  bearing  on  these 
rings,  if  connected  to  an  external  circuit,  will 
receive  an  alternating  current,  that  is,  one 
which  flows  first  in  one  direction,  then  in  the 
opposite  direction.  Machines  of  this  descrip- 
tion are  called  alternators ;  the  rotating  part  is 
called  the  armature :  the  pole  pieces,  X  and  S, 
with  the  remaining  magnetic  circuit,  are  called 
the  field,  and  the  rings  around  the  shaft  are 
called  collector  rings.  If  the  current  collected 
is  to  flow  always  in  the  same  direction  in  the 
circuit  which  is  external  to  the  machine,  some 
device  nnist  be  provided  to  change  automatically 
the  connection  between  the  armature  circuit  and 
the  external  circuit.  Such  a  device  is  called  a 
commutator.  Its  operation  may  be  explained  as 
follows:  If  in  Fig.  2  the  ends  of  the  conductor 
C  are  brought  down  to  the  shaft  A  and  ex- 
tended across  to  the  opposite  side  of  the  shaft, 
and  then  parallel  to  it  so  as  to  make  the  com- 
plete loop  sho^\^l  by  Fig.  3,  it  will  be  obvious 
that  the  electro-motive  forces  generated  in  the 
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two  sides  of  the  loop  will  be  opposite  in  absolute 
direction,  as  indicated  by  the  arrows,  but  in 
the    same    direction    as    regards    the    conductor 

itself.  If  now  the 
two  ends  hi  and  n 
of  the  loop  are 
attached  to  two 
half  rings  upon 
which  brushes  6 
and  6  composed 
of  thin  strips  of 
metal  or  other 
conducting  mate- 
1  rial  rest,  and 
!  these  brushes  are 
•  placed  at  such 
C j  points  that  they 
pass  from  one 
half  ring  to  the 
other  at  the  same  moment  that  the  conductor  C 
ceases  cutting  lines  of  force  in  one  direction  and 
commences  to  cut  them  in  the  other  direction,  the 
current  in  the  external  circuit  c  will  always  be 
in  one  direction.  Machines  of  this  description 
are  called  direct-current  macliines.  \Yhen  the 
machine  is  operated  as  an  alternator  as  first 
described,  the  direction  and  intensity  of  the  cur- 
rent may  be  represented  by  the  ordinates  or 
vertical  distances  from  ihe  axis  O  X  of  the 
curved  line  A  B  C  D  in  Fig,  4,  of  which  the 


Fig.  3 


abseissse  or  distances  along  the  axis  represent 
time.  To  illustrate,  the  distance  A  E  represents 
the  time  of  one  complete  revolution  of  the  con- 
ductor.     For   half   this   time   the   current   is   in 


Fig.  5. 

one  direction  represented  by  the  curve  above 
tlie  axis  and  has  an  intensity  rising  from  noth- 
ing at  A  to  a  maximum  at  B,  and  then  falling 
to  nothing  at  C.  For  the  other  half  of  this  time 
the  direction  of  the  current  is  represented  by 
the  curve  below  the  axis,  and  has  an  intensity 
increasing  from  nothing  at  C  to  a  maxinuim  at, 
D  and  then  decreasing  to  nothing  again  at  E. 
When  the  machine  is  operated  as  a  direct-cur- 
rent machine  the  current  produced  may  be 
represented  by  the  curve  A  B  C  D  E  in  Fig.  5, 
of  which  the  ordinates  and  abscissae  have"  the 
same  significance  as  in  the  curve  previously  ex- 
plained. It  will  be  noted  that  the  curv^e  being 
always  above  the  axis  shows  the  current  to  flow 
always  in  one  direction,  but  to  fluctuate  in  in- 
tensity. This  excessive  fluctuation  is  due  to  the 
fact  that  there  is  but  one  rotating  coil,  as  shown 
by  Fig.  ,3.  Were  another  coil  at  right  angles  to 
the  first  to  be  added  to  the  armature,  the  maxi- 
mum electro-motive  forces  in  it  would  occur  at 
the  moments  when  there  were  no  electro-motive 


forces  acting  in  the  first  coil.  Likewise  if  many 
coils  are  employed,  the  maximum  electro-motive 
forces  generated  in  the  several  coils  will  occur 
at  different  instants,  and  if  these  coils  are  so 
connected  that  their  electro-motive  forces  are 
added  to  one  another,  the 
fluctuations  will  neutral- 
ize each  other  and  the  cur- 
rent obtained  will  be  more 
uniform. 

Thus  far  in  this  discus- 
sion it  has  been  assumed 
that  a  magnetic  field  was 
already  provided  without 
inquiring  in  what  manner 
it  was  provided.  The  man- 
ners in  which  such  fields 
may  be  provided  will  now 
be  described.  In  the  earli- 
est machines,  and  in  some 
used  even  now  for  medical 
purposes  and  in  the  ring- 
ing magnets  of  telephones,  the  field  is  provided  bv 
a  permanent  magnet  which  mav  be  of  the  form 
showTi  by  Fig.  6.     In  all  machines  of  any  con- 
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Fig.  7. 

siderable  size,  however,  the  older  form  of  perma- 
nent magnet  is  replaced  by  an  electro-magnet. 
The  method  of  producing  such  a  magnet  is  indi- 
cated diagrammat- 
icallv  by  Fig.  7.  in 
which  the  cast-iron 
or  steel  yoke  A  is 
wound  with  a  coil 
of  wire,  a,  a.  If  a 
current  flows 
through  the  wind- 
ing in  the  direc- 
tion indicated  by 
the  arrow,  mag- 
netic poles  will  be 
produced  at  N  and 
S  and  a  magnetic 
field  will  exist  be- 
tween them.  The 
parts  of  the  mag- 
net may  differ 
much  in  form  and 
arrangement,  but  a 
magnetic  circuit  A  N  S  interlinked  or  wound 
with  an  electric  circuit  (a  a)  is  an  essential 
feature.  The  electric  current  for  exciting  the 
field  may  be  furnished  from  a  source  exterior  to 
the  generator  or  motor,  or,  in  the  case  of  a  direct- 
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1.   WESTINGHOUSE   DIRECT  CURRENT   LIGHTING  AND  2.   GROUP  OF  WESTINGHOUSE  DIRECT  CURRENT  ENGINE- 

POWER   GtNERATOR,   BELTED  TYPE.  TYPE  GENERATORS   IN    RAILWAY   POWER   HOUSE. 

3.  750-KILOWATT  WESTINGHOUSE   ALTERNATING  CURRENT   ENGINE-TYPE  GENERATOR. 
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current  dTOamo,  by  the  machine  itself.  Tliere 
are  two  ways  in  which  this  self-excitation  may 
be  accomplished.  If 
current  is  taken 
from  the  positive 
brush  and  led  direct- 
ly through  the  mag- 
net-winding and  back 
to  the  negativebrush, 
as  shown  by  Fig.  8, 
the  magnet  is  in 
parallel  or  shunt 
Avith  the  external  cir- 
cuit, and  the  ma- 
chine is  called  shunt- 
wound.  In  a  shunt- 
wound  machine  only 
part  of  the  current 
generated  passes 
Pjj,   9  through  the  magnet- 

winding.  If,  how- 
ever, all  of  the  current  coming  from  the  armature 
passes  through  the  field-magnet  and  then  goes  to 
the  external  circuit,  as  shown  by  Fig.  9,  the  ma- 
chine is  called  se- 
ries wound.  If 
both  shunt  and  se- 
ries windings  are 
employed,  the  ma- 
chine is  defined  as 
compound  wound. 
Compound  wind- 
ings ai'e  of  two 
classes,  defined  as 
long  shunt  and 
short  shunt.  In 
the  former  the  cur- 
rent used  in  the 
shunt  windings  is 
also  passed  through 
the  series  winding 
along  with  the 
main     current,     as 

shown  by  Fig.  10.  In  the  latter  the  current  from 
the  shunt  coils  passes  directly  back  to  the  arma- 
ture, avoiding  the  series  turns,  as  shown  by  Fig. 
II.  The  field-magnets  of  alternators  are  excited 
by  a  current  from  a 
source  exterior  to 
the  machine,  usually 
from  an  auxiliar^'^ 
direct-current  dyna- 
mo, called  the  ex- 
citer. The  relative 
arrangement  of  the 
field  -  magnet  wind  - 
ing  and  the  exterior 
circviit  in  separately 
excited  generators  ,is 
shown  by  Fig.  7. 
Tlie  machines  shoAvn 
in  these  various  dia- 
grams, and  in  fact 
all  the  machines  so 
far  mentioned,  have 
had  but  two  mag- 
however,  that  there 
may  be  as  many  pairs  of  poles  as  is  desired,  so 
long  as  the  armature  connections  are  arranged 
to  correspond.  ^lachines  having  only  one  pair  of 
poles  are  called  bipolar  machines;  machines  hav- 
ing two  or  more  pairs  of  poles  are  called  multi- 
polar.    Most  machines  now  built  in  the  United 


Fig.  11. 
netic  poles.     It   is   evident, 


Fig.  12. 


States,  except  those  of  very  small  size,  are  multi- 
polar machines,  a  typical  form  being  shown  in 
Fig.  12.  There  are  usually  as  many  brushes 
bearing  on  the  commutator  as  there  are  field- 
poles,  but  this  is 
not  absolutely  nec- 
essary, since  the 
armature  conduct- 
ors maj'  be  so  con- 
nected as  to  re- 
quire only  two 
brushes.  The  lat- 
ter practice  is  fol 
lowed  in  street- 
railway    motors. 

]\Li.TERiAXS.  The 
materials  entering 
into  the  construc- 
tion of  the  various 
pai-ts  of  dynamo- 
electric  machines 
are  as  follows : 
The  magnetic  circuit  in  the  field  is  usually  com- 
posed of  cast  iron  or  steel.  The  pole  pieces  may 
be  of  the  same  material  as  the  field,  as  they  may 
be  composed  of  soft  iron  laminae  placed  edge  on  to 
the  shaft  of  the  machine.  In  small  and  medium- 
sized  machines  the  base  and  pillow  blocks  of  the 
armature  shaft  are  nearly  always  cast  in  one 
piece  with  the  field.  The  body  of  the  armature 
upon  which  the  conductors  are  wound  is  always 
built  up  of  iron  laminos  placed  edge  on  to  the 
shaft.  The  object  of  using  laminae  here  and  in 
the  pole  pieces  is  to  prevent  electric  currents 
from  tlowing  in  the  iron  of  the  armature  itself. 
Such  currents  would  absorb  power  and  needlessly 
heat  the  armature.  The  conductors  themselves 
in  both  the  field  and  the  armature  windings  are 
copper  wires  or  bars  carefully  insulated  from 
the  iron  parts  and  fi'om  one  another  by  cotton 
thread,  or  cloth,  paper,  cardboard,  mica,  etc. 
The  commutator  of  direct-current  machines  is 
built  lip  of  copper  segments  separated  by  strips 
of  mica.  The  brushes  that  bear  upon  the  com- 
mutator in  most  modern  machines  take  the  form 
of  blocks  of  carbon.  In  alternating-current 
machines  there  is  no  commutator,  it  being  re- 
placed by  copper  or  brass  rings. 

Historical  Development.  In  the  preceding 
paragraphs  the  several  parts  of  dynamo-electric 
machines  and  the  functions  which  they  exercise 
have  been  described,  and  the  attempt  has  been 
made  to  elucidate  briefly  and  non-technically  the 
principles  at  the  basis  of  their  operation.  An 
account  will  now  be  given  of  their  development, 
and  afterwards  the  several  t^^ics  of  machine  in 
commercial  use  will  be  described. 

The  principle  of  electro-magnetic  induction, 
upon  which  the  operation  of  the  dynamo-electric 
machine  is  based,  was  discovered  by  Michael 
Faraday  in  1831.  In  his  first  experiments  Fara- 
day produced  a  current  in  a  coil  of  wire  by 
starting  or  stopping  a  current  in  a  neighboring 
coil.  He  then  generated  currents  in  a  coil  by 
moving  it  before  the  poles  of  a  magnet.  His 
first  electric  motor  was  a  homo-polar  machine. 
A  disk  of  copper  was  so  mounted  that  it  could 
rotate  between  the  poles  of  a  permanent  magnet 
transversely  to  the  direction  of  the  lines  of  force. 
When  a  current  was  applied  at  the  axis  of  the 
disk  and  led  off  at  the  periphery  the  disk  rotated 
continuously.  Faraday  constructed  a  number  of 
machines  upon  this  principle,  one  of  which  con- 
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sisted  of  a  copper  hollow  cylinder  closed  at  one 
end  and  hung  over  and  inclosing  a  bar  magnet. 
The  cylinder  rested  upon  a  vertical  pivot  at  the 
closed  end  and  the  open  end  dipped  into  a  cup 
of  mercury.  \Mien  a  current  was  caiised  to  trav- 
erse the  cylinder  lengthwise,  tlie  cylinder 
rotated  continuously  about  tlie  magnet.  Fara- 
day's next  machine  employed  a  rotating  rec- 
tangle of  wire  like  that  shown  in  Fig.  3  above, 
except  that  no  magnet  was  used  such  as  is  shoAA-n 
in  the  drawing.  When  the  axis  of  the  rectangle 
was  placed  east  and  west  and  the  rectangle  was 
rotated,  alternating  currents  could  be  drawn  from 
slip  rings  attached  to  the  coil,  or.  by  employing 
a  commutator,  direct  current  could  be  obtained. 
It  will  be  noted  that  the  only  magnetic  field  em- 
ployed was  tliat  of  the  earth.  The  first  machine 
to  give  a  continuous  current  was  constructed  by 
Sir  Charles  Wheatstone,  an  Englishman,  in  1841. 
The  armature  of  his  machine  was  wound  with 
six  coils,  each  of  which  was  connected  to  the 
brushes  only  at  the  instant  when  it  was  at  its 
greatest  activity.  The  use  of  electromagnets 
instead  of  permanent  magnets  for  the  field  was 
patented  by  Wheatstone  and  Cooke  in  1845.  A 
self-excited  machine  was  constructed  by  Jacob 
Brett  in  1848.  The  drum-wound  armature  was 
introduced  by  Werner  Siemens  at  about  the  mid- 
dle of  the  last  century.  At  about  the  same  time 
or  a  little  later  a  type  of  armature  constructed 
in  an  entirely  different  fashion  was  introduced 
by  Gramme.  Instead  of  winding  the  wires  on 
the  outside  of  a  cylinder  placed  between  the 
magnet  poles,  he  wound  them  upon  an  iron  ring. 
The  Gramme-ring  type  of  armature  was  at  one 
time  extensively  used,  but  it  has  almost  entirely 
disappeared  from  use  at  the  present  time.  De- 
signs of  multipolar  machines  began  to  appear 
about  1880i  and  it  was  at  about  that  time  also 
that  engineers  began  to  study  the  principles  en- 
tering into  the  design  of  dynamo-electric 
machines  for  commercial  purposes.  Since  1880 
the  greatest  development  has  been  in  the  direc- 
tion of  improving  details  of  design  and  of 
mechanical  construction. 

Commercial  Types.  Turning  now  to  the  dif- 
ferent types  of  dvnamo-electric  machines  in  use, 
it  may  be  said  in  general  that  as  they  are  now 
built  in  Europe  and  in  America  such  machines 
differ  in  very  few  and  in  non-essential  particu- 
lars. An  exception  to  this  statement  may,  how- 
ever, be  noted  in  the  retention  of  bipolar  de- 
signs and  in  the  slowness  in  adapting  polyphase 
machinery  in  England  and  also  in  the  use  of 
direct  currents  at  high  potentials  for  power 
transmission  in  Italy  and  France.  Another 
variation  from  standard  forms  is  presented  by 
some  of  the  machines  built  by  Siemens  &  Halske, 
of  Berlin.  Germany,  in  which  the  armature  is 
constructed  in  the  form  of  a  ring  rotating  out- 
side of  a  "'spider'  or  star-shaped  magnet  frame. 
All  of  these  exceptions  are  gradually  disappear- 
ing from  practice  and  need  not  be  dwelt  upon 
further.  Only  what  may  be  called  the  standard 
types  of  dynamo-electric  machines  now  in  com- 
mercial use  then  remain  for  consideration.  As 
the  first  example  a  direct-current  series-wound 
machine  such  as  is  used  for  arc  lighting  will  be 
described. 

BiRECT-CcRRENT  MACHINES.  In  arc  lighting 
the  lamps  are  often  placed  in  series  (see  Elec- 
tric Lighting)  .  and  the  current  furnished  by  the 
dynamo  must  at  all  times  be  of  the  same  magni- 


tude, v.hile  the  pressure  or  voltage  at  the  ter- 
minals of  the  dynamo  must  vary  with  the 
number  of  lamps  in  circuit.  Are-lighting  dy- 
namos are  usually  series  wound.  The  current 
being  always  the  same,  the  excitation  of  the  field 
is  also  constant.  Therefore  if  the  armature  rotates 
with  uniform  speed  the  electromotive  force  is 
constant.  ?\'ow,  in  order  to  obtain  the  variable 
voltage  demanded  by  the  conditions  of  working, 
the  expedient  is  resorted  to  of  shifting  the  col- 
lecting bruslies  from  the  point  commonly  called 
the  neutral  point,  at  which  they  so  commutate 
the  armature  coils  as  to  place  the  electromotive 
forces  in  series.  \Vhen  the  brushes  are  shifted 
in  either  direction  some  of  the  coils  act  in  op- 
position to  other  coils,  thus  counteracting  them 
and  reducing  the  voltage  at  the  brushes.  This 
shifting  of  the  brushes  is  performed  automatic- 
ally by  regulating  devices  which  act  immedi- 
ately when  any  variation  in  the  current  occurs, 
such  as  would  occur,  for  example,  were  some  of 
the  lamps  cut  out  of  or  into  the  circuit.  Various 
forms  of  regulating  devices  are  employed,  but 
they  consist  in  almost  all  cases  of  an  electro- 
magnet which  controls  a  mechanism  that  shifts 
the  brushes.  For  brief  descriptions  of  the  regu- 
lating devices  employed  in  some  of  the  most-used 
direct-current,  constant-current  arc-lighting  dyna- 
mos, consult  F.  B.  Crocker.  Electric  Light- 
ing (New  York.  1896).  As  a  single  illustration 
the  Western  electric  are-lighting  dynamo  will 
be  described.  In  this  machine  the  brush  is  con- 
nected by  means  of  a  link  and  a  ball-and-socket 
joint  with  a  long  screw.  This  screw  is  held  in 
place  by  a  nut.  When  the  current  is  normal 
both  the  screw  and  the  nut  revolve  at  the  same 
rate,  and  consequently  there  is  no  end  movement 
of  the  screw,  and  the  brush  remains  stationary. 
An  electro-magnet  energized  by  a  coil,  which  is 
in  series  with  the  main  circuit,  attracts  an  ar- 
mature whose  movement  toward  the  magnet  is 
opposed  by  the  action  of  a  spring  which  is  sus- 
ceptible of  regulation.  When  the  current  has 
too  high  a  value,  as  it  would  were  a  number  of 
the  lamps  suddenly  cut  out,  the  electro-magnet 
attracts  the  armature  more  strongly  than  or- 
dinarily. The  armature  moves  'toward  the  mag- 
net, and  by  its  movement  catches  a  stop  in  the 
revolving  nut  and  thereby  prevents  the  revolu- 
tion of  the  nut  imtil  the  resulting  longitudinal 
movement  of  the  screws  has  shifted  the  brushes 
sufficiently  to  bring  the  current  to  its  normal 
value.  If  the  current,  on  the  other  hand,  be  too 
weak,  as  it  would  were  a  number  of  lamps  added 
suddenly  to  the  circuit,  the  spring  which  is  at- 
tached to  the  magnet  armature  overpowers  the 
electro^magnetic  attraction.  The  resulting 
movement  of  the  armature  stops  the  rotation  of 
the  screw  and  permits  the  rotation  of  the  nut. 
This  results  in  a  lon.sritudinal  movement  of  the 
screw  and  the  shifting  of  the  brushes  in  the  op- 
posite direction. 

The  type  of  dynamo  used  for  are  lighting  as 
just  described  is  a  direct-current,  constant-cur- 
rent, series-wound  machine.  By  far  the  greater 
number  of  direct-current  generators  are  con- 
stant potential  machines,  and  are.  if  they  are 
not  separately  excited,  either  shunt  wound  or 
compound  wound.  Generators  of  this  type  are 
used  for  supplying  current  for  electric  street 
railways,  incandescent  lighting,  electrolytic  work, 
and  other  purposes  for  which  a  direct  cur- 
rent of  comparatively  low  voltage  is  desired  to 
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be  supplied  at  a  constant  potential  irrespective 
of  the  load.  In  separately  excited  or  shunt- 
\vound  machines  the  regulation  of  the  current  to 
constant  potential  is  usually  performed  by  in- 
serting a  rheostat  or  variable  resistance  in  cir- 
cuit with  the  field  winding.  By  increasing  or 
decreasing  this  resistance,  usually  by  hand,  the 
field  current  and,  therefore,  the  electro-motive 
force,  are  decreased  or  increased.  In  compound- 
^\ound  machines  the  regulation  is  accomplished 
as  follows:  When  there  is  no  load  upon  the  gen- 
erator the  excitation  of  the  magnets  is  produced 
entirely  by  the  shunt  winding,  but  as  the  load  is 
increased  the  current  flowing  through  the  series 
coils  aids  that  in  the  shunt  coils,  thus  producing 
stronger  fields  and  increasing  tlie  electro-motive 
force  at  the  generator  terminals.  Small  direct- 
current  generators,  whether  operated  at  con- 
stant current  or  constant  potential,  are  usually 
driven  by  belting  from  the  engine  or  other  prime 
motor,  but  large  machines,  in  modern  practice, 
are  connected  directly  to  the  shaft  of  the  prime 
motor.  Typical  direct-current  constant-potential 
generators  are  shown  on  the  adjoining  pages. 

The  direct-current  machine  used  as  a  motor 
will  now  be  considered.  If  a  dynamo-electric 
machine  which  has  been  connected  for  working 
as  a  generator  be  supplied  with  a  current  from  an 
exterior  source  instead,  it  will  run  as  a  motor, 
the  direction  of  the  rotation  depending  upon  the 
manner  of  the  field  excitation.  A  series  machine, 
since  both  the  armature  and  field  currents  are 
then  reversed,  will  run  in  the  opposite  direction 
from  that  in  which  it  was  driven  as  a  generator. 
A  shimt-wouiul  machine  will  rotate  in  the  same 
direction  when  run  as  a  motor  as  it  did  when 
driven  as  a  generator,  for.  while  the  armature 
current  is  reversed,  the  field  current  remains  un- 
changed in  direction.  A  compound-wound 
machine  will  rotate  in  the  same  direction  or  in 
the  opposite  direction  as  a  motor  that  it  did  as 
a  generator,  according  as  the  shunt  winding  or 
the  series  winding  is  the  more  powerful ;  and 
while  the  field  excitation  as  a  generator  was 
the  sum  of  the  series  and  the  shunt  wijidings,  the 
field  excitation  as  a  motor  is  their  difference. 
Another  peculiarity  of  the  dynamo-electric 
machine  when  operated  as  a  motor  which  re- 
quires to  be  noted  is  that  in  such  a  machine 
operating  as  a  generator  there  is  only  one  elec- 
tro-motive force  acting,  but  in  the  same  machine 
operating  as  a  motor  there  are  two  electro- 
motive forces  acting.  The  reason  for  this  is  that 
the  armature  of  a  motor  revolving  in  a  field 
under  tlie  influence  of  supplied  electrical  energy 
differs  in  no  respect  from  the  same  armature 
revolving  in  a  field  imder  the  influence  of  sup- 
plied mechanical  energv':  there  is  an  electro- 
motive force  induced  in  it  exactly  as  is  done  in 
a  generator.  The  direction  of  this  induced  elec- 
tro-motive force  is,  however,  svich  as  to  tend  to 
send  a  current  in  a  direction  opposite  to  the 
current  flowing  under  the  influence  of  the  exter- 
nal supply  of  electro-motive  force.  Therefore 
this  pressure,  which  is  induced  in  the  armature 
of  a  motor,  is  called  counter  electro-motive  force. 

The  current  in  the  armature  is  due  and  propor- 
tional to  the  difference  between  the  applied  elec- 
tro-motive force  and  the  counter  electro-motive 
force.  The  counter  electro-motive  force  is  pro- 
portional to  the  product  of  the  speed  of  the 
conductor  and  the  field  strength.  The  torque,  or 
twisting  moment,  of  the  armature  is  proportional 


to  the  product  of  armature  current  and  field 
strength.  It  is  evident  that  when  the  armature 
of  a  motor  is  at  rest  there  is  no  counter  electro- 
motive force  acting,  and  that  the  highest  speed 
it  may  reach  is  that  at  which  the  counter  electro- 
motive force  equals  the  applied  electro-motive 
force.  In  starting  up  a  motor  an  external  re- 
sistance has  therefore  to  be  provided  to  take 
the  place  of  the  counter  electro-motive  force 
in  order  to  keep  down  the  current  of  the  motor 
and  prevent  possible  destructive  action  from  it 
before  the  inertia  of  the  armature  has  been  over- 
come and  rotation  begun.  This  exterior  re- 
sistance is  commonly  provided  by  a  starting 
box  or  rheostat,  which  is  a  device  by  which  the 
current  is  gradually  applied.  Destructive  cur- 
rents may  also  arise  during  operation  from  vari- 
ous causes,  and  to  prevent  damage  from  these, 
automatic  attachments  are  often  provided,  which 
open  the  circuit  and  stop  the  current.  To  regu- 
late the  speed  of  motors  rheostats  operated  by 
hand  may  be  employed.  When,  however,  it  be- 
comes necessary  to  vary  the  sjjeed  of  a  motor  to 
any  considerable  degree,  any  of  the  rheostat 
methods  introduce  material  losses  of  current,  and 
to  save  these  losses  resort  has  to  be  made  to 
other  methods  of  regulation.  It  should  be  noted 
that  a  shunt  motor  when  its  armature  is  supplied 
with  current  at  a  constant  potential  runs  at  a 
practically  constant  speed,  since  the  field  strength 
is  constant,  and  any  diminution  of  speed  would 
cause  a  great  increase  of  current  and  torque. 
The  speed  may  be  varied  by  varying  the  applied 
electro-motive  force,  as  above  described,  or  by 
other  means.  The  series  motor  has  no  proper 
speed  or  torque,  since  the  field  strength  varies 
with  the  armature  current,  that  is,  for  a  A'arying 
load  at  the  constant  applied  electro-motive  force 
it  has  a  varying  speed  and  torque,  the  lighter  the 
load  the  greater  the  speed  and  the  less  the  cur- 
rent and  torque.  Use  is  made  above  of  the  term 
torque,  and  this  perhaps  requires  some  explana- 
tion before  proceeding  to  consider  specific  forms 
of  motors.  When  a  street-railway  motor,  for 
example,  is  first  thrown  into  current  thei-e  is  noth- 
ing but  the  resistance  to  limit  the  amoimt  of 
current  flowing,  the  result  being  that  at  first  a 
powerful  ciirrent  flows  through  the  armature 
and  field  coils.  This  produces  a  very  intense 
field,  which  in  turn  exerts  great  force  upon  the 
armature.  The  effort  to  turn  the  armature,  or 
twisting  moment,  is  technically  known  as  torque. 
The  power  of  a  motor  is  its  torque  nuiltiplied  hj 
the  number  of  revolutions. 

Probably  the  form  of  motor  wliich  is  used 
in  the  greatest  numbers  is  the  sireel-rail- 
way  motor.  A  series-wound  motor  operat- 
ing on  a  constant-potential  circuit  is  uni- 
versally used  for  street-railway  work.  These 
machines  have  to  be  imusually  sturdy  to  with- 
stand the  conditions  of  service  which  require 
them  to  endure  the  shocks  and  jolts  due  to  rough 
track,  as  well  as  the  dust,  mud.  slush,  and  rain 
of  storms  and  dirty  streets,  and  often  the  abuse 
of  ignorant  or  careless  motormen.  Street-rail- 
way motors,  one  of  which  is  illustrated  by  Fig. 
13.  are  usually  constructed  with  four  j)oles,  but 
use  only  two  commutator  brushes,  placed  in  such 
a  position  as  to  be  easily  accessible.  The  field 
frame  which  carries  the  poles  is  made  of 
such  shape  as  to  inclose  all  the  working  parts 
and  thus  protect  them  from  dirt  and  moisture. 
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It  is  general  practice  to  equip  each  trolley  car 
with  at  least  two  motors  and  to  regulate  the 
speed  of  the  car  in  the  following  manner:  First 
the  two  motors  and  a  resistance  are  connected  in 


Fig.  13.   RAILWAY  MOTOR   (&.  E.  FORM). 

Lower  frame  dropped  showing  armature  in  position. 

series.  The  resistance  is  then  cut  out  step  by 
step  until  the  two  motors  are  operating  in  series 
on  500  volts.  This  is  called  a  running  connec- 
tion. To  increase  the  speed  further,  the  motors 
are  placed  in  parallel  with  a  resistance  in  series 
with  both.  This  resistance  is  then  cut  out  step 
by  step  until  the  motors  are  each  operating  on 
500  volts.  This  again  constitutes  a  running  con- 
nection.    A  further  change  is  sometimes  effected 


Fig  14.  CONTROLLER. 

by  placing  a  small  resistance  in  shunt  with  the 
fields  when  all  the  series  resistance  is  out.  This 
reduces  the  field  flux  and  causes  a  higher  arma- 
ture speed  to  maintain  the  necessary  counter 
electro-motive  force.  A  car  governed  in  this 
way  has  four  running  connections.  On  heavy 
ones,  such  as  are  used  in  elevated-railway  or 
interurban  service,  four  motors  are  used  on  each 
car.  In  this  case  the  motors  are  governed  in  two 
series-parallel    combinations,    as    if    there    were 


two  separate  cars  governed  by  one  controller. 
The  different  connections  are  made  by  a  motor- 
man,  who  operates  a  handle  on  top"  of  a  con- 
troller. Each  different  combination  is  called 
a  point  or  notch.  A  pointer  fixed  to  the  con- 
troller-handle indicates  at  what  notch  the  car 
is  rmining.  A  controller  is  almost  invariably 
placed  at  each  end  of  the  car,  and  is  familiar 
to  every  one  as  an  upright  cylindrical  device 
with  a  crank-like  handle  on  its  top.  The  in- 
terior of  an  ordinary  street-car  controller  is 
shown  in  Fig.  14.  The  wires  from  the  troUej', 
from  the  field,  from  the  armature,  and  from  the 
different  terminals  of  the  .series  and  shunt  re- 
sistance are  brought  up  under  the  car  to 
terminals  on  a  connecting  board  in  the  bottom 
of  the  controller.  On  this  connecting  board  there 
is  also  a  switch,  which  enables  an  injured  motor 
to  be  cut  out  without  interfering  with  the 
operation  of  the  other.  From  the  connecting 
board  conductors  are  run  to  terminals  called 
fingers  or  wipes.  Mounted  on  an  insulating 
cylinder,  which  may  be  revolved  by  the  con- 
troller-handle, are  insulated  contact  series,  which 
at  various  angular  positions  of  the  cylinder 
make  electrical  connections  between  various 
wipes  and  give  the  proper  connections  for  the 
various  points  or  notches.  A  smaller  cylinder 
connected  to  a  reversing-lever  is  situated  to 
the  right  of  the  main  cylinder.  This  has  con- 
tact series  which  are  arranged  so  as  to  enable  the 
motorman  to  reverse  the  direction  of  rotation 
of    both    motors    or    to    cut    them    out    entirely. 

For  power  distribution  in  factories  both  series 
and  sliunt  motors  are  used.  The  series  motor  is 
employed  where  a  powerful  starting  effort  is  re- 
quired, as  on  cranes  and  hoists,  but  where  close 
speed  regulation  is  unimportant.  The  speed  of  the 
shunt  motcr  may  be  controlled  by  controlling  the 
applied  electro-motive  force,  as  explained  above, 
and  the  shunt  motor  is  thus  especially  adapted 
for  driving  machines  at  constant  speed.  The 
characteristics  of  the  compound- wound  motor 
are  intermediate  between  those  of  the  shunt  and 
series  motors. 

Cox\"EKTERS.  Dyxamotors,  BOOSTERS,  ETC.  Be- 
fore passing  to  the  subject  of  alternating  ma- 
chines proper,  some  types  of  machines  possess- 
ing certain  special  properties  which  make  them 
extremely  useful  devices  under  certain  circum- 
stances will  be  briefly  considered.  If  the  arma- 
ture winding  of  any  direct-current  dynamo  be 
tapped  at  two  points  which  are  opposite  in 
phase,  that  is,  represented  by  a  distance  equal 
to  that  between  two  consecutive  field-poles,  and 
these  taps  are  led  to  two  slip  rings  upon  the 
shaft  of  the  machine,  alternating  currents  may 
be  drawn  therefrom.  If  the  machine  be  run  as  a 
motor  by  supplying  it  with  direct  current  de- 
livered to  the  direct-current  brushes,  then 
alternating  currents  may  be  drawn  from  the 
slip  rings.  If,  after  the  machine  is  brought  up 
to  full  speed,  alternating  currents  of  the  same 
periodicity,  or  the  same  number  of  alternations 
per  minute,  as  the  machine  will  produce  when 
run  as  a  generator,  be  supplied  to  the  slip  rings, 
it  will  rim  as  a  synchronous  motor,  and  direct 
current  can  be  drawn  from  the  regular  direct- 
current  brushes.  To  summarize,  then,  by  simply 
tapping  the  armature  winging  of  a  direct-current 
dynamo  in  the  manner  described,  a  machine  is 
produced  which   will  act   as  an   alternating-cur- 
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1.  GENERAL   ELECTRIC  COMPANY,  2700  KILOWATT,  575 

VOLT,  RAILWAY  GENERATOR. 

2.  GENERAL   ELECTRIC  COMPANY,  300  KILOWATT,  SIX- 

POLE,  THREE-PHASE,  ROTARY  CONVERTER. 


3.  WESTINGHOUSE    850   HORSE    POWER   ALTERNATING 

CURRENT  INDUCTION    MOTOR. 

4.  WESTERN    ELECTRIC  COMPANY   MULTIPLE    CIRCUIT 

ARC   LIGHTING   DYNAMO. 
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rent  generator  as  well ;  which  will  transform 
direct  current  into  alternating,  and  which  will 
also  transform  alternating  current  into  direct 
current.  According  as  the  machine  is  used  for 
the  Hrst,  second,  or  third  of  these  purposes  it 
is  called  a  double-current  generator,  an  inverted 
converter,  or  a  rotary  converter.  As  these  ma- 
chines are  most  commonly  employed  to  trans- 
form alternating  current  into  direct  current,  they 
are  commonly  termed  rotary  converters.  One 
of  the  principal  uses  of  rotary  converters  is  in 
electric-railway  operation,  where  the  distance  of 
transmission  is  great.  For  long-distance  trans- 
mission alternating  current  is  desirable,  since  it 
may  be  raised  easily  to  a  higher  potential,  as 
will  be  explained  below.  The  current  for  operat- 
ing the  car-motors  is  usually,  however,  direct 
current,  so  that  when  energj^  is  transmitted 
in  the  form  of  alternating  currents,  rotary- 
converter  substations  are  placed  at  intervals 
along  the  line  to  convert  the  alternating  cur- 
rent to  direct  current  for  distribution  to  the 
trolley-line.  A  dynnutotor  is  a  transforming 
device  combining  both  motor  and  generator  ac- 
tion in  one  magnetic  field  by  employing  two 
armatures  or  one  armature  having  two  separate 
windings.  These  machines  enable  one  to  take 
direct  current  from  a  system  of  supply  at  one 
voltage  and  deliver  it  at  another  voltage  to  a 
circuit  Avhen  it  is  to  be  utilized.  They  are  used 
in  electroplating  works  and  for  various  minor 
purposes.  Motor  yenerators  are  transforming  de- 
vices consisting  of  two  machines,  a  motor  and 
generator,  mechanically  connected  together.  A 
booster  is  a  machine  inserted  in  series  in  a  cir- 
cuit to  change  its  voltage,  and  may  be  driven  by 
an  electric  motor  or  otherwise.  Boosters  are 
used  extensively  in  street-railway  systems. 

Alterxatixg  -  CuKREXT  ]\I.\cniXES.  Dynamo- 
electric  machines  for  generating  alternating 
current  have  been  mentioned  several  times  in 
the  preceding  pages.  Before  proceeding  to  dis- 
cuss this  type  of  dynamo,  it  will  be  desirable  to 
define  the  terms  'single  phase,'  'two-phase,'  and 
'three-phase.'  which  will  be  frequently  used  in  this 
discussion.  All  the  alternators  so  far  mentioned 
have  been  single-phase  machines.  If  in  Fig.  3 
slip  rings  had  been  substituted  for  the  commu- 
tator, the  armature  winding  there  sho\\m  would 
deliver  a  current  which  would  reverse  twice  dur- 
ing each  revolution  of  the  armature.  If  another 
winding  be  added,  the  phase  of  which  is  at  right 
angles  to  the  first,  and  this  winding  be  also  pro- 
vided with  slip  rings,  it  will  likewise  deliver  an 
alternating:  current   which   will  be  of  the   same 


Fig.  15. 

periodicity  as  that  delivered  by  the  first.  It  is 
evident,  however,  that  the  current  in  the  second 
winding  will  come  to  its  maxinuim  value  one- 
quarter  period  later  than  in  the  case  of  the  first 
winding.  The  currents  in  the  two  windings 
would,  then,  be  spoken  of  as  quarter-phase  or 
"two-phase  currents.      If  the   values   of   the  cur- 


rents are  platted  as  ordinates  (verticals)  in  a 
diagram  wliere  the  absciss£e  (horizontals)  repre- 
sent time,  the  curves  produced  will  be  like  those 
shown  in  Fig.  15,  where  the  distance  from  a  to 
b  represents  the  time  of  one  revolution,  or  two 
alternations,  and  the  distance  from  a  to  e  repre- 
sents one-quarter  of  a  revolution,  or  the  time 
elapsing  between  the  instant  when  the  current  in 
the  first  winding  is  zero  to  the  instant  when  the 
current  in  the  second  winding  is  zero.  If  about 
the  circumference  of  the  armature  there  were 
three  wires  spaced  at  equal  distances,  and  these 
wires  were  connected  at  common  junction  at  one 
end  of  the  armature  and  to  three  separate  slip 
rings  at  the  other  end,  the  currents  fiowing  in 
the  three  wires  would  reach  their  maximum  at 
periods  one-third  of  a  revolution  from  each 
other,  and  the  resulting  curve  diagram  would  be 


as  shown  by  Fig.  16.  To  apply  the  explanation 
given  above  to  multipolar  machines,  the  terms 
'complete  revolution'  and  'circumference  of  the 
armature'  should  be  understood  to  mean  time 
taken  by  a  conductor  to  pass  by  two  poles  and 
space  upon  the  armature  covered  by  two  poles. 
Also,  while  the  explanation  considers  only  al- 
ternating machines  which  have  stationary  fields 
and  rotating  armatures,  it  is  evident  that  the  ro- 
tative mobility  of  the  two  may  be  reversed.  In 
fact,  in  most  large  machines  directly  connected 
to  the  prime  motor,  the  field  is  the  rotating  part. 
Alternating-current  motors  may  be  classed  as 
syrichi'onous  and  as  non-synchronous  or  induction 
motors.  The  rotary  converter  above  described 
represents  quite  well  the  first  class.  Such  motors 
are  not  in  extensive  use,  on  account  of  the  fact 
that  they  must  be  brought  up  to  full  speed  be- 
fore they  can  be  throA\Ti  into  circuit.  They,  of 
course,  run  at  the  same  speed  as,  or  keep  in  step 
with,  the  generator  which  is  furnishing  the  cur- 
rent. In  order  to  explain  induction  or  non- 
synchronous  motors  an  interesting  property  of 
polyphase  or  multiphase  current  must  be  de- 
scribed. In  Fig.  7  is  shown,  diagrammatically, 
an  iron  ring  provided  with  two  separate  w'ind- 
ings,  which  are  supplied  by  alternating  currents 
differing  one-quarter  period  or  revolution  in 
phase.  Now  if  the  current  be  at  a  maxinuim  in 
one  winding,  say  the  one  placed  horizontally,  and 
no  current  exists  in  the  other  winding,  the  upper 
side  of  th.e  ring  will  become  a  north  pole,  say, 
and  the  lower  side  a  south  pole.  Likewise,  if  a 
current  were  flowing  only  in  the  vertical  winding, 
the  richt  side,  say.  would  become  a  north  pole 
and  the  left  side  a  south  pole.  Again,  if  mo 
assume  equal  currents  to  be  flowing  in  both 
windings  at  the  same  time,  the  north  pole  would 
be  in  the  upper  right-hand  corner  and  the  south 
]iole  in  the  opposite  corner.  Now  since  these  two 
ciirronts  vary  in  magnitude  and  alternate  in 
direction  one  after  the  other,  the  north  pole  in- 
duced in  the  ring  will  travel  around  it,  making  a 
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complete  revolution  duriny  one  period.  If  then 
an  armature  were  Jiionnted  within  the  ring  and 
this  armature  were  provided  with  a  winding 
which  was  short-circuited  upon  itself,  it  is  evi- 
dent that  the  moving  magnetic   field  would  in- 


FiG.  17. 
duce  currents  in  this  winding.  These  currents 
would  in  turn  react  upon  the  field  of  force  and 
tend  to  move  across  it,  that  is,  the  armature 
would  be  carried  around  with  the  magnetic  field 
and  the  device  would  become  an  induction  motor. 
It  will  be  obvious  that  three-phase  currents  could 
be  used  as  well  as  two-phase  currents.  Single- 
phase  induction  motors  are  also  made  in  small 
sizes,  but  the  princijile  according  to  which  they 
operate  is  somewhat  more  intricate  than  that 
governing  polyphase  motors.  Polyphase-induc- 
tion motors  are  capable  of  being  used  for  prac- 
tically all  the  purposes  to  which  series  or  shunt 
wound  direct-current  motors  are  applied.  They 
are  simple  in  construction,  have  no  moving  con- 
tacts, and  do  not  easily  get  out  of  order.  They 
have  been  extensively  employed  for  power  dis- 
tribution in  mills  and  factories,  and  in  Europe 
they  are  used  to  propel  electric-railway  cars. 
The  characteristics  of  the  induction  motor  vary 
greatly  according  to  the  way  in  which  it  is  con- 
structed. It  may  be  built  to  have  great  starting 
torque,  and  in  other  ways  possess  the  valuable 
qualities  of  the  direct-current  series-wound  mo- 
tor, or  it  may  be  so  constructed  that  it  will  run 
at  nearly  constant  speed  over  a  wide  range  of 
load,  thus  resembling  a  shunt-wound  direct-cur- 
rent motor. 

In  conclusion,  it  may  not  be  amiss,  since  al- 
ternating-current apparatus  is  so  extensively  in 
use,  to  discuss  briefly  some  of  its  general  char- 
acteristics and  devices  for  consideration.  For 
long-distance  power  transmission  alternating  cur- 
rents are  used  almost  exclusively.  This  is  due 
to  the  fact  that  a  large  alternating  current  of 
low  potential  may  be  converted  into  a  small  cur- 
rent of  high  potential  by  a  simple  device  known 
as  a  transformer  (see  Transformers),  and  by 
this  means  a  great  saving  in  the  copper  required 
in  the  transmission  line  may  be  accomplished. 
At  the  distant  end  of  the  line  another  trans- 
formation may  be  used  to  'step  do^^m'  or  re- 
convert the  current  to  one  of  low  potential.  For 
long-distance  transmission  work  three-phase 
currents  are  peculiarly  adapted,  on  account  of 
the  fact  that  a  three-phase  current  of  a  given 


potential  may  be  transmitted  with  only  three- 
fourths  of  the  copper  required  for  a  single-phase, 
two-phase,  or  direct  current  working  at  the 
same  voltage.     See  Power  Traivsmission. 

Among  the  many  books  available  to  the  stu- 
dent of  dynamo-electric  machinery,  the  follow- 
ing will  be  found  helpful :  For  the  general 
reader,  Thompson,  Dynamo-Electric  Machinery 
(New  York,  1890)  ;  Sheldon,  Dynamo-Electric 
Machinery :  vol.  i..  Direct  Current  ilachines 
(New  York,  1901)  ;  vol.  ii.,  Alternating  Current 
Machines  (New  York,  1902)  ;  Crocker,  Electric 
Lighting  (New  York,  1896).  For  the  engineer: 
Wiener,  Practical  Calculation  of  Dynamo-Elec- 
tric Machines  (New  York,  1898)  ;  Jackson, 
Electro-Magnetism  and  the  Construction  of 
Dynamo  and  Alternating  Current  Machinery 
(New  York,  1893)  ;  Foster,  Electrical  Engineers 
Pocket  Book  (New  York,  1901;  Steinmetz,  Ele- 
ments of  Theoretical  Electrical  Engineering  (New 
York,  1900).  For  current  developments  in  dyna- 
mo-electric machinery,  the  engineering  papers  and 
the  printed  matter  of  the  electrical  manufactur- 
ing cnmjianies  should  be  consulted. 

DY'NAMOM'ETER  (from  Gk.  Si^w/xty,  dy- 
namis,  power  +  ixirpov,  metron,  measure).  A 
device  for  measuring  the  force  exerted  in  over- 
coming resistance  and  producing  motion.  The 
foot-pound,  as  a  unit  of  work,  has  for  its  factors 
the  force  acting  and  the  distance  through  which 
it  acts.  The  horse-power,  besides  these  factors, 
has  a  third — the  time  during  which  the  force  is 
exerted.  Hence,  in  getting  the  data  from  which 
the  work  of  a  machine  is  to  be  calculated,  we 
are  to  observe  the  force,  the  distance,  and  the 
time  required  to  accomplish  a  certain  result. 
Strictly  speaking,  the  dynamometer  indicates  the 
first  of  these  items,  but  it  may  be  so  arranged 
as  to  show  both  the  others.  Dynamometers  are 
designed  to  indicate  the  force  of  traction,  of 
thrust,  or  of  rotation.  A  traction  dynamometer 
may  be  interposed,  for  example,  between  a  team 
of  horses  and  a  reaper  or  a  plow,  to  measure 
the  force  exerted  by  the  horses  in  drawing  the 
machine.  It  is  usually  some  sort  of  spring  bal- 
ance, fitted  with  an  index  and  a  scale;  the  figures 
on  the  scale  show  the  number  of  pounds  re- 
quired to  bring  the  index  to  the  corresponding 
points,  if  the  instrument  were  hung  up  and 
weights  suspended  by  it.  A  dynamometer  for 
thrust  can  be  connected  with  the  screAv  shaft  of 
a  steamship  to  measure  the  force  with  which  the 
screw  is  driving  the  vessel  through  the  water. 
Rotary  dAiiamometers  measure  the  force  of  a 
shaft  either  by  showing  what  force  is  required 
to  hold  the  shaft  in  check,  by  absorbing  the  mo- 
tion, or  by  ascertaining  the  force  the  shaft 
transmits  to  other  machinery. 

DY'NAMO'TOR.  See  DYNAjfo-ELECTRic  Ma- 
chinery. 

DYNE,  din  (abbreviated  from  dynam.  from 
Gk.  Buva/jLis,  dy)K/?)i(s,  power) .  The  unit  of  force 
of  the  C.  G.  S.  system — that  is,  it  is  such  a 
force  that  under  its  action  a  body  of  mass  1 
gram  is  given  an  acceleration  unity.  Bodies  of 
all  masses  fall  toward  the  earth  with  the  same 
acceleration  at  any  one  place  on  the  earth's  sur- 
face, provided  they  are  allowed  to  fall  perfectly 
freely.  (See  Gravitation.)  This  acceleration 
for  all  places  is  about  980  on  the  C.  G.  S.  sys- 
tem ;  therefore,  the  ireight  of  a  body  whose  mass 
is    in    grams — i.e.    the   force   of  the  earth    acting 
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on  it,  being  the  product  of  m  and  this  accelera- 
tion of  a  falling  body,  is  980  m  djTies  approxi- 
mately. The  weight  of  one  milligram  is,  then, 
0.980  dynes,  or  nearly  one  dyne.  Since  a  dj-ue 
is  so  small,  a  more  common  unit  of  force  is  a 
'megadyne,'  or  1,000,000  dynes — i.  e.  10"*  dynes. 
See  Mecha>'ical  Units;  Force. 

DY'RENFORTH,  Robert  Saint  George 
(1844 — ).  An  American  soldier  and  laA\'yer,  born 
in  Chicago.  He  graduated  at  Breslau  in  1861, 
served  in  the  United  States  Army  in  1861-66,  be- 
came major  of  volunteer  cavalry,  assistant  in- 
spector-general and  signal  officer  in  the  Depart- 
ment of  the  Missouri,  and  was  several  times 
brevetted.  In  1866  he  was  correspondent  of  the 
Chicago  Post  and  Times  during  the  war  between 
Austria  and  Prussia.  He  enteied  the  United 
States  Patent  Office  in  1871,  was  examiner-in- 
chief  during  the  administration  of  President 
Hayes,  and  assistant  commissioner  during  that 
of  President  Arthur.  He  resigned  in  1885,  and 
began  practice  as  a  patent  and  corporation  law- 
yer. He  was  elected  commander  of  the  Military 
Order  of  ]\Ierit,  and  commander-in-chief  of  the 
Union  Veterans'  Union.  In  1891  he  carried  on 
in  Texas  a  series  of  experiments  for  the  Govern- 
ment, to  show  that  by  violent  explosions  water- 
vapor  might  be  condensed  into  rain.  Dyrenforth 
was,  in  consequence,  popularly  known  as  the 
'Rain-^Iaker.' 

DYRRHACHIUM,     dir-ra'ki-um.       See    Du- 

RAZZO. 

DYSCHROMATOPSIA,  dis^kro-ma-top'si-a. 
Difficulty  in  distinguishing  colors,  or  partial 
color-blindness. 

DYSENTERY  (Lat.  dysenteria,  Gk.  ^vcrev- 
repia,  dysenteria,  dysentery,  from  Svcr-,  dys-,  bad 
-|-  evrepov,  enteron,  intestine).  A  form  of  dis- 
ease of  the  large,  rarely  also  in  the  small,  intes- 
tine, attended  by  frequent-  and  scanty  discharges 
from  the  bowels,  and  differing  from  diarrhoea 
(q.v. )  chiefly  in  being  attended  by  marked  fever 
and  pain,  as  also  hy  the  presence  of  blood  and 
mucus  in  the  discharges.  Two  forms  of  dys- 
entery are  recognized  by  medical  authorities — 
sporadic  and  epidemic.  In  acute  catarrhal  coli- 
tis an  increase  in  mucus  occurs,  which  is  thrown 
off  with  epithelial  cells,  serum,  and  blood,  ulcera- 
tion occurring,  Avith  swelling  of  the  glands  and 
formation  of  connective  tissue.  This  is  the  ordi- 
nary form  of  dysentery,  which  is  relieved  by 
saline  purgatives,  astringent  injections,  opium, 
salol,  and  enemata  of  starch  or  hot  water.  Acute 
infectious  colitis,  or  'tropical  dysentery,'  is  either 
caused  by  the  presence  of  the  Amoeba  coli  ('amoe- 
bic colitis')  or  by  the  presence  of  Bacillus  pyo- 
cyaneus,  as  sho\\Ti  by  Shiga  in  1897  and  Flexner 
in  1899.  In  tropical  dysentery,  necrotic  and 
su])purative  processes  may  be  set  up  in  the  liver 
and  in  the  right  lung.  The  symptoms  are  largely 
the  same  as  in  catarrhal  colitis,  except  that  they 
are  more  severe ;  the  mortality  also  is  high.  Tropi- 
cal dysentery  is  rarely  seen  in  emigrants  coming 
to  the  United  States.  It  is  endemic  in  south- 
ern Europe.  There  is  a  chronic  catarrhal  colitis. 
There  is  also  a  form  of  dysentery,  known  as 
'croupous  colitis,'  in  which  there  occurs  forma- 
tion of  a  false  membrane  over  the  mucous  lining 
of  the  intestine.  To  the  variety  of  dysentery  in 
which  inflammatory  changes  are  the  most  marked 
in  the  lymph-nodes,  the  name  nodular  or  follicu- 


lar dysentery  is  given.  If  necrosis  of  the 
mucous  membrane  be  extensive,  the  colitis  is 
termed  necrotic.  All  cases  of  dysentery  which 
do  not  improve  under  milk  or  peptonoid  diet 
and  injections  of  starch  and  hot  water  should 
be  speedily  put  into  a  physician's  hands. 

DYS'LYSIN  (from  Gk.  dv(T-,  dys-,  hard  -f  \v- 
aivds,  "///sijtos,  soluble,  from  \fj€Lv,lyein,  to  solve), 
CojH^oOa.  An  organic  substance  obtained  by 
boiling  cholic  acid  with  hydrochloric  acid  for 
some  time.  It  is  a  neutral  resinous  body,  in- 
soluble in  water,  alcohol,  and  the  alkalies,  but 
moderately  soluble  in  ether.  Small  quantities  of 
it  are  sometimes  found  in  faeces. 

DYSMENORRHCEA,      dis'men-or-re'a.      See 

3  Iexstr  l  ation. 

DYSPEPSIA  (Lat.  dyspepsia,  Gk.  Svffwe^ia, 
dyspepsia,  from  5v(t-,  dys-,  bad  -f  Treirrbs,  pep- 
tos,  cooked,  from  ir^wTeiv,  pcptein,  to  cook). 
Disordered  function  of  the  stomach,  resulting  in 
impaired  digestion.  The  symjitoms  are:  Feeling 
of  pressure  or  weight  after  a  meal,  burning  {pj/- 
rosis) ,  accumulation  of  gas,  headache,  coated 
tongue,  drowsiness,  and  general  weakness  and 
discomfort.  There  may  be  a  diseased  condition 
of  the  mucous  membrane  of  the  stomach  (gas- 
tritis), with  pain  and  vomiting  in  addition  to 
the  symptoms  noted ;  there  may  be  a  deficiency 
in  the  hydrochloric  and  lactic  acids  in  the  gastric 
juice;  there  may  be  excessive  production  of  these 
acids;  there  may  be  a  rapid  fermentation  of  the 
food,  with  the  production  of  gas  and  toxins, 
causing  great  pain  in  the  stomach,  severe  head- 
ache, palpitation  of  the  heart,  and  frequent 
raising  of  gas,  this  condition  being  termed  flatu- 
lent dyspepsia.  There  may  be  a  general  nervous 
condition,  with  w-aste  of  nerve  energy,  the  stom- 
ach being  the  first  organ  to  fail  in  its  functions: 
this  condition  being  termed  nervous  dyspepsia. 
Gout,  or  lithemia,  may  be  a  cause  of  dyspepsia. 
In  many  cases  constipation  is  also  a  symptom, 
and  the  use  of  cathartics  has  made  the  dyspepsia 
worse.  Treatment  must  be  directed  to  the  cause, 
and  in  all  cases  diet  must  be  regulated  and  daily 
out-of-door  exercise  practiced.  Indigestion  or 
irritating  food  should  be  avoided,  such  as  smoked 
or  salted  meat,  smoked  or  salted  fish,  hot  breads, 
all  fried  articles  of  food,  generally  potatoes  and 
roots,  sweets,  pastry,  and  oatmeal.  Tea  and 
coffee  and  all  alcoholic  liquors  should  be  avoided, 
in  general.  Food  sliould  be  thoroughly  masti- 
cated and  eaten  slowly.  In  some  cases  the 
stomach  should  be  washed  out  every  day  or  two. 
Bitter  tonics,  such  as  strychnine,  are  helpful, 
also  creosote,  carbolic  acid,  kola,  ginger,  and 
various  digestants,  such  as  pepsin  and  papoid,  in 
certain  cases.  INIanagement  is  better  than  me- 
dicinal treatment  in  many  cases. 

DYSPHCNIA  (Neo-Lat.,  from  Gk.  8v<T<pu}va, 
harshness  of  sound,  from  Svcr-.  dys-,  bad  +  (poivri, 
plione,  voice,  from  (pdvai,  phavai,  to  speak) .  Dif- 
ficult speaking.  It  is  attended  with  inflamma- 
tion, huskiness,  cough,  expectoration,  and  some- 
times ulceration.  Rest  of  the  vocal  organs,  mus- 
cular exercise,  tonics,  and  change  of  air  and 
scene,  are  helpful  toward  recovery.  Dysphonia 
clericorum,  or  'clergyman's  sore  throat,'  is  a 
glandular  laryngitis  arising  from  the  forcible 
and  improper  use  of  the  voice  one  day  in  seven. 
Daily  vocal  exercise  is  desirable  in  such  cases. 
Dysphonia  puherum  is  tlie  term  given  to  the 
changing    voice    at    puberty,    when    it    becomes 
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harsh  and  inharmonious,  and  "breaks'  when  used. 
Dysphonia  spastica,  or  "speaker's  cramp,'  is  a 
spasm  of  the  muscles  of  phonation  or  respira- 
tion. In  this  variety  of  dysphonia  there  are 
sudden  changes  to  a  high  pitch,  the  voice  becomes 
jerky,  or  aphonia  occurs. 

DYSTE'LEOL'OGY  (from  Gk.bvff-,  dijs-,  bad 
+  t4\os,  telos,  end  -}-  -\o-}la,-Iogia,  account,  from 
X^eiv,  legein,  to  say).  The  doctrine  of  purpose- 
lessness,  or  of  the  absence  of  final  causes  in 
nature.  The  term  is  sometimes  used  in  the  sense 
of  frustration  of  purpose,  as  wlien  cross-pollina- 
tion in  plants  is  prevented  because  an  insect 
punctures  a  nectary  instead  of  entering  the  floral 
opening.     See  Teleology. 

DYSU'RIA  (Lat.,  from  Gk.  Svaovpia,  dys- 
ouria,  dysuria,  from  dva-,  dys-,  bad  +  oSpov, 
our  on,  urine).  A  difficulty  of  passing  urine, 
which  may  depend  on  a  variety  of  causes.  See 
Bladder:  Ukethe.^. 

DYSTICIDiE,  dis-tisl-de.  See  Diving 
Beetle. 

DYVEKE,  du've-ka  (1491-1517).  The  mis- 
tress of  Christian  II.  of  Denmark.  She  was 
born  in  Araersterdam,  the  daughter  of  Sigbrit 
Willums,  an  inn-keeper,  in  whose  inn  at  Ber- 
gen Christian  first  met  her  daughter.  Dy- 
veke  followed  him  to  Denmark  in  1507,  and  until 
her  death  continued  her  relations  with  him.  She 
was  hated  by  the  nobles,  and.  it  is  supposed,  met 
her  death  by  poison  administered  to  her  in  cher- 
ries by  one  of  them.  Christian  cruelly  avenged 
her  death,  and  retained  her  mother  as  his  chief 
counselor  till  his  fall.  Dy\'eke  has  been  made 
the  subject  of  many  tragedies,  novels,  and  poems. 
Consult:  Hauch,  Wilhelm  Zahern  (Copenhagen, 
1848)  ;  and  Reikhoff,  Diiveke,  a  tragedy  (Berlin, 
1843). 


DZEREN,  dze'ren.  The  ^longolian  name  for 
a  large  Central  Asian  'goitred'  antelope  ( Gazella 
gutturosa) ,  having  extremely  pale  horns  and  a 
protruding  crop. 

DZIATZKO,  dzf'-iits'ko,  Karl  Franz  Otto 
(1S42 — ).  A  German  librarian  and  author,  born 
at  Xeustadt,  Silesia.  He  studied  at  the  uni- 
versities of  Breslau  and  Bonn,  in  1872  became 
librarian  of  the  former,  and  in  1886  librarian 
and  professor  of  library  science  at  Gottingen. 
Among  his  publications  are  a  text  edition  of  the 
comedies  of  Terence  (1884),  Instruktion  fiir 
die  Ordnung  der  Titel  im  alphabetischen  Zettel- 
katalog  der  konigJicheu  tind  Universitatsbib- 
liothek  zii  Breslau  (1886),  used,  with  compari- 
son of  other  works,  as  the  basis  of  K.  A.  Linder- 
felt's  Eclectic  Card  Catalog  Bides  (Boston. 
1890),  and  Untersiichungen  iiber  ausgeiclihlte 
Kapitel  des  antikeu  Buchicesetis  (1900). 

DZIERZON,  dzer'tson,  Johanx  (1811—).  A 
German  apiculturist.  He  was  born  at  Lowko- 
witz,  Upper  Silesia,  studied  theology  at  Breslau, 
and  was  pastor  at  Karlsmarkt  from  1835  to 
1869.  Afterwards  he  devoted  himself  entirely 
to  apiculture,  a  subject  to  which  he  had  for  many 
years  given  considerable  attention.  In  order  to 
facilitate  his  investigations,  Dzierzon  constructed 
a  hive  with  detachable  cells,  and  thus  made  the 
discovery  that  the  eggs  for  the  propagation  of 
the  drones  required  no  fertilization,  but  could  be 
generated  by  the  queens,  or  even  by  the  working 
bees.  (See  Pasthenogexesis. )  His  publications 
include  Theorie  und  Praxis  des  neuen  Bienen- 
freundes  (1848).  and  Rationelle  Bienenzucht 
(2d  ed.  1878). 

DZIGGETAI,  dzig'ge-ta  or  -tai,  or  Djig- 
getai.  ]\Iongol  names  of  one  form  of  the  Asiatic 
wild  ass.     See  Ass. 

DZXriTGAKIA;  dzoon-ga're-a.     See  Sungabia. 
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EThe  fifth  letter  and  second  vowel  in 
the   Roman   and   most   other   alpha- 
bets.    Its   form   is  derived   from  the 
Phoenician  sign  ]>  through  the  Gi'eek 
and     Roman     scripts.     The     Semitic 
name  for  this  character,  he,  is  not  a 
word  with  recognized  signification,  as  is  the  case 
with  most  of  the  other  letters.     See  Alphabet; 
Letters. 

Phonetic  Chabacter.  The  Greeks  had  two 
characters  to  represent  the  short  and  the  long 
sound  of  our  e  in  let  and  they.  The  short 
one.  e,  was  called  epsilon ;  the  long  one,  17,  was 
designated  as  eta.  In  Latin  also  there  were  both 
a  short  and  a  long  e,  just  as  there  were  in  primi- 
tive Indo-Germanic.  In  Sanskrit  the  sound  of 
e  was  long,  but  it  was  shortened  under  certain 
circumstances  in  Pilli  and  in  the  vernaculars. 
Historically,  the  Indo-Germanic  short  c  becomes 
a  in  Sanskrit,  c  in  Greek  and  Latin,  as  in  Idg. 
*bhcr6,  'I  bear,'  Skt.  hhdramt,  Gk.  (pdpw,  Lat. 
fero.  The  original  long  c  becomes  Skt.  a,  Gk.  77, 
Lat.  e;  thus.  Idg.  *p/e,  'fill,'  Skt.  pra-ta,  'full,'  Gk. 
irXri-prjs,  Lat.  ple-nus.  In  English,  the  single  char- 
acter e  is  used  to  represent  a  variety  of  sounds — 
get,  he,  her,  there,  and  the  like — and  its  em- 
ployment to  indicate  that  the  preceding  vowel 
is  long,  as  in  ston{e),  from  AS.  stdn,  is  a  de- 
vice inherited  from  an  earlier  period  of  mis- 
spelling in  the  language.  The  frequency  of  e 
in  English  is  largely  due  historically  to  its  be- 
ing the  indiscriminate  or  indefinite  vowel  into 
which  the  final  endings  a,  o,  u  of  the  Anglo- 
Saxon  period  were  weakened.  The  case  in  Ger- 
man is  somewhat  similar.  In  Romance  words 
also  the  mute  e  usually  takes  the  place  of  Greek 
or  Latin  final  sjilables — e.g.  muse,  Lat.  musa ; 
bile,  Lat.  bilisy  cone,  Lat.  conns. 

As  A  SYiinoL.  E  in  music  is  the  third  tone 
in  the  natural  scale  of  C ;  in  the  treble  clef  it  is 
written  on  the  first  liiie  or  fourth  space,  and  in 
the  third  space  or  the  first  added  line  below  in 
the  bass  clef.  As  an  abbreviation  E.  stands  for 
East. 

EA-BANI,  a'a-bii'ne.  A  character  in  the 
Babylonian  Izdubar  legends,  represented  as  half 
man.  lialf  bull.  Aided  by  his  prowess  and 
strength,  Izdubar  slays  Khunibaba  the  Elamite, 
wlio  has  usurped  the  throne  of  Erech.  But  Izdu- 
bar has  scorned  the  love  of  the  goddess  Ishtar. 
who  in  revenge  inflicts  leprosy  upon  him,  and 
puts  Ea-bani  to  death.     He   is  brought  back  to 


life  by  the  prayers  and  intercession  of  Izdubar. 
See  GiLC.EMi.sii. 

EACHAED,  ech'erd.  Johx  (1636-97).  An 
English  clergyman  and  writer.  He  was  educat- 
ed at  Cambridge,  where  he  became  master  of 
Catherine  Hall,  and  for  two  terms  was  vice- 
chancellor  of  the  university.  He  published  a 
number  of  satirical  attacks  upon  the  clergy, 
among  them  The  Ground  and  Occasions  of  the 
Contempt  of  the  Clergy  Inquired  Into,  in  a  Letter 
to  R.  L.  (1670).  In  a  similar  vein  of  satire 
he  attacked  the  philosophy  of  Thomas  Hobbes 
in  Mr.  Hobbes's  State  of  Xature  Considered 
(1672). 

EADIE,  e'di,  John  (1810-76).  A  Scottish 
L'nited  Presbyterian  theologian,  born  at  Alva, 
Stirlingshire,  and  educated  at  the  University  of 
Glasgow  and  in  the  Divinity  Hall  of  the  United 
Secession  Church.  He  was  licensed  in  1835,  and 
preached  in  Glasgow  till  his  death,  June  3,  1876, 
from  1863,  as  pastor  of  the  Lansdowne  Church. 
From  1843  he  was  a  synodical  professor  of  bibli- 
cal literature  in  the  United  Secession  Divinity 
Hall  in  Glasgow,  and  his  fame  rests  upon  his  writ- 
ings in  this  department,  all  of  which  were  schol- 
arly yet  popular.  IMany  had  a  very  wide  sale  and 
are  still  in  use,  as  his  condensed  edition  of  Cru- 
den's  Concordance  (1839);  Biblical  Cyclopaedia 
(1848;  new  ed.,  revised,  1902);  An  Analytical 
Concordance  to  the  Holy  Scriptures  (1856)  ;  and 
Ecclesiastical  Encyclopcedia  (1861).  He  prepared 
commentaries  upon  the  Greek  text  of  Ephesians 
(1854),  Colossians  (1856),  Philippians  (1857), 
Galatians  (1869),  L  Thessalonians  (1877).  He 
was  a  member  of  the  Xew  Testament  Company 
of  the  Bible  Revision  Committee,  and  in  that 
connection  published  his  important  and  interest- 
ing work.  The  English  Bible:  An  External  and 
Critical  Uistory  of  Various  English  Translations 
of  Scripture,  icith  Remarks  on  the  Xccd  of  Re- 
rising  the  English  Xeu)  Testament  (1876).  He 
collected  a  remarkable  library,  which  is  now 
kept  intact  as  the  Eadie  Library  in  the  United 
Presbyterian  College  in  Glasgow.  For  his  Life, 
consult  Brown    (London,    1878). 

EADMER  (ed'mer)  OF  CAN'TERBITRY 
(  ?-1124).  An  English  monk  and  chronicler  of 
tlie  early  twelfth  century.  He  belonged  to  the 
Benedictine  monastery  at  Canterbury,  and  was  a 
devoted  friend  of  Anselm,  Archbishop  of  Canter- 
bury, from  1093  to  1109.  In  1120,  at  the  request 
of  King  Alexander  I.,  he  went  to  Scotland,  and 
was  chosen  Bishop  of  Saint  Andrews.    The  ques- 
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tion  of  lay  investiture  of  ecclesiastical  benefices 
was  then  a  burning  one,  and  there  were  controver- 
sies as  to  jurisdiction  between  Saint  Andrews, 
Canterbury,  and  York.  The  outcome  was  that  Ead- 
mer  returned  to  England  unconsecrated.  He  be- 
came' precentor  of  Canterbury,  and  died,  it  is  sup- 
posed, in  January,  1124.  His  most  valuable 
works  are  the  Historia  Kovoriim.  or  history  of 
his  own  times,  and  his  life  of  Anselm.  They  are 
lioth  in  the  same  volume  of  the  Rolls  Series 
(London,  1884).  edited  by  Martin  Rule.  Con- 
sult Grub,  Ecclesiastical  Histon/  of  Scotland 
(Edinburgh,   1861). 

EADMTJND,  ed'miind.     See  Edmund. 

EADS,  edz,  James  Buchanan  (1820-87).  An 
eminent  American  engineer  and  inventor.  He 
was  born  in  Lawrenceburgh,  Ind.,  but  removed 
to  Saint  Louis  in  18.S.3:  became  a  clerk  on  a  Mis- 
sissippi steamboat  in  1830;  and,  having  studied 
engineering  by  himself,  set  out  to  solve  some  of 
the  problems  of  navigation  on  that  river.  By 
the  outbreak  of  the  Civil  War  he  had  achieved 
fame  and  a  fortune,  and  was  accounted  such  an 
authority  on  everything  pertaining  to  the  j\Iis- 
sissippi  and  its  navigation  that,  soon  after  the 
fall  of  Fort  Sumter,  he  was  called  to  Washing- 
ton to  consult  with  President  Lincoln  and  his 
Cabinet  as  to  the  practicability  of  maintaining 
a  fleet  of  light  ironclads  on  the  Western  rivers. 
Later  in  the  year  1861  he  obtained  the  Govern- 
ment contract  for  the  construction  of  such  a  fleet, 
and  achieved  the  remarkable  feat  of  placing  in 
the  water,  fully  equipped,  seven  ironclad  river 
gunboats,  largely  of  his  own  designing,  in  the  short 
space  of  one  hundred  days.  It  was  with  these 
gunboats,  a  month  before  the  struggle'  between 
the  ISlerrimac  and  the  Monitor,  that  the  capture 
of  Fort  Henry  was  eflfected.  From  1867  until 
1874  Eads  was  engaged  in  the  construction  of  the 
steel  arch  bridge  across  the  Mississippi  at  Saint 
Louis,  which  ranks  as  one  of  the  finest  bridges  in 
the  world.  After  the  completion  of  this  work  lie 
began  studying  the  problem  of  deepening  the  chan- 
nel at  the  mouth  of  the  ]\Iississippi,  and  finally 
persuaded  the  Government  to  allow  him  to  imder- 
take  the  enterprise  at  his  own  risk.  His  plan, 
which  provided  for  the  construction  of  jetties, 
Avas  carried  out  successfully,  and  was  the  crowTi- 
ing  achievement  of  his  career.  The  latter  years 
of  his  life  were  spent  in  extensive  engineering 
operations  both  in  x\merica  and  Europe,  and  the 
planning  of  a  ship-railway  across  the  Isthmvis  of 
Tehuantepec.  In  1884  he  received  the  award 
of  the  Albert  medal  conferred  by  the  British 
Society  for  the  Encouragement  of  Arts,  ^lanu- 
factures,  and  Commerce,  he  being  the  first  Ameri- 
can to  receive  the  award.  Consult  How,  James 
B.  Eads  (Boston,  1900).  one  of  the  "Riverside 
Biographies." 

EAGAN,  e'^nn,  Charles  Patrick  (1841  —  ). 
An  American  soldier,  bom  in  Ireland.  He  entered 
the  Federal  Army  from  civil  life  in  1862,  with 
rank  of  first  lieutenant,  and  upon  the  close  of 
the  Civil  War  was  mustered  out  (1865).  In 
1866  he  was  appointed  to  the  United  States 
Army,  with  rank  of  second  lieutenant,  and  by 
1898  had  risen  to  the  grade  of  brigadier-gen- 
eral and  commissary-general.  As  such  he  served 
during  the  Spanish-American  War,  at  which  time 
he  was  found  to  have  issued  among  the  rations 
designed  for  the  United  States  forces  in  Cuba 
canned  meats  said  to  be  in  a  condition  so  unwhole- 


some as  to  render  them  unfit  for  food.  In  1899  he 
was  tried  b}'  court-martial  for  using  violent  and 
abusive  language  before  the  War  Investigation 
Committee  regarding  General  Miles,  commander- 
in-chief  of  the  army.  He  was  sentenced  to  a 
suspension  of  six  years  from  duty  and  military 
honors,  and  later  was  retired  at  his  own  request. 

EAGLE  (OF.  egle,  aiyle,  Fr.  aigle,  It.  aquila, 
from  Lat.  arjuila,  eagle,  from  aquilus,  dark- 
brown  ;  connected  with  Gk-  axKis,  achlys,  mist, 
darkness,  Lith.  aklas,  blind).  Anj'  member  of  a 
group  of  birds  of  prey,  variously  defined,  but  typi- 
fied by  the  genus  Aquila,  which  contains  the 
largest  and  most  powerful  of  the  Falconidse.  From 
the  most  ancient  times  the  eagle  has  been  uni- 
versally regarded  as  the  emblem  of  might  and 
courage;  and,  like  the  lion,  it  has  been  fancifully 
invested  w'ith  other  attributes  of  greatness  such 
as  men  thought  to  harmonize  with  these.  Its  ex- 
traordinary po\\ers  of  vision,  the  vast  height  to 
which  it  soars  in  the  sky,  the  wild  grandeur  of  the 
scenery  amid  wliich  it  loves  to  make  its  abode, 
and  perhaps  also  its  longevity,  have  concurred 
to  recommend  it  to  poetic  regard.  It  was  asso- 
ciated with  Jupiter  in  the  Roman  mythology, 
and  its  figure  on  the  standards  of  certain  Roman 
legions  has  descended  to  the  national  ensigns  of 
the  United  States,  Germany,  Russia,  etc. 

True  eagles  have  the  beak  not  curved  from 
the  very  base,  like  the  true  falcons,  nor  notched 
on  the'  edge;  neither  are  their  wings  so  long  in 
proportion  to  their  size ;  their  legs  are  very 
robust,  their  claws  curved,  sharp,  and  strong. 
In  the  most  restricted  use  of  the  generic  term 
Aquila,  the  true  eagles  (of  which  the  golden 
eagle  may  be  taken  as  a  type)  have  a  rather 
short  bill,  curved  from  the  cere,  with  the  edge  of 
the  upper  mandible  slightly  sinuate,  the  tarsi 
short  and  feathered  down  to  the  toes.  This  last 
character  distinguishes  them  at  once  from  their 
nearest  allies — the  sea-eagles  of  the  genus  Hali- 
aetus.  Xine  species  of  true  eagles  are  well  dis- 
tinguished, although  in  this,  as  in  allied  genera, 
much  confusion  has  arisen  from  the  diversity  of 
plumage  at  different  ages.  Only  one  of  them 
occurs  in  North  America.  This  is  the  golden 
eagle  (Aquila  chrysactus) ,  of  which  the  'ring- 
tailed'  eagle  is  the  young.  It  is  30  to  35  inches 
in  length,  and  6i/,  to  7  feet  in  spread  of  wing; 
the  female  is  rather  larger  than  the  male.  The 
color  is  dark  brown,  in  some  parts  almost  black ; 
the  head  and  back  of  the  neck  in  mature  birds 
covered  with  pointed  feathers  of  a  golden-red 
color;  young  birds  have  a  considerable  part  of 
the  tail  white;  the  bright-yellow  cere  and  feet 
give  it  its  name.  The  golden  eagle  is  the  largest 
of  the  European  eagles,  and  is  found  throughout 
Europe,  Asia  (north  of  the  Himalaya),  and 
most  of  North  America.  It  prefers  mountainous 
districts,  and  usually  only  one  pair  exists  within 
a  relatively  extensive  area.  These  eagles  are 
rare  east  of  the  ]\Iississippi,  but  are  occasionally 
seen,  especially  in  winter.  They  build  a  coarse 
nest  of  large  sticks  on  cliffs  or  rocky  ledges  in 
the  mountains,  and  lay  two  or  three  egffs,  dull 
white,  blotched  and  speckled  with  brown.  A 
great  quantity  of  food  is  required  to  support  a 
pair  of  these  birds  and  their  two  or  three  young 
ones ;  and  not  only  hares,  game  of  every  kind, 
and  lambs  are  carried  to  the  eyrie,  but  larger 
animals   are  sometimes  attacked. 

The  imperial  eagle  {Aquila  heliaca)  is  usually 
resrarded    as    that    from    which    the    Greeks   and 


EAGLES    AND    HAWKS 


1.  BALD  EAGLE  (Haliaetus  leucocephalus). 

2.  DUCK  HAWK  or  PEREGRINE  FALCON  (Faico  peregrirvus 

Var.   anatuml. 

3.  HARPY  EAGLE  (Thrasaetus  harpyia). 

4.  SWALLOW-TAILED  KITE  (Elanoides  forficatus). 


5.  OSPREY  or  FISH   HAWK  (Pandion   Caroiinensis). 

6.  NORTHERN     ROUGH-LEG     (Archlbuteo    lagopus    Var. 

Sanctl-Johannis). 

7.  MARSH   HARRIER  (Circus  Hudsonius). 

8.  SPARROW  HAWK  (FaIco  sparverius). 
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Romans  adopted  their  symbolism,  and  ranges 
from  the  eastern  Mediterranean  to  China.  It  is 
somewhat  smaller  and  darker  than  the  golden 
eagle,  and  seems  to  be  less  noble  in  its  feeding 
habits  and  behavior;  indeed  an  impartial  judg- 
ment must  concede  that  the  eagles  do  not  nearly 
as  well  deserve  the  admirable  qualities  attributed 
to  them  by  poetry  and  romance  as  do  many  of 
the  lesser  falcons — they  are,  in  truth,  not  far 
removed  from  vultures  in  either  structure  or  dis- 
position. Much  smaller,  not  exceeding  25  inches 
in  length,  are  the  spotted  eagles  {Aquila  macti- 
lata  and  Aquila  clanga)  of  central  and  southern 
Europe;  while  other  less-prominent  species  are 
the  tawny  eagle  (Aquila  rapax)  of  Africa,  the 
Indian  tawny  eagle  (Aquila  vindhiana) ,  and  the 
vulturine  eagle  (Aquila  verrcanxi)  of  South 
Africa,  which  is  marked  by  a  white  rump,  and 
must  be  distinguished  from  the  eagle-vulture 
(q.v. ).     See  also  Hawk-Eagle. 

Sea-Eagles.  Next  in  importance  come  the  sea- 
eagles  or  ernes  of  the  genus  Haliaetus.  which 
haunt  coasts  and  large  river-courses,  and  feed 
mainly  upon  fish  in  all  parts  of  the  world.  Here 
belongs  the  American  white-headed  or  'bald' 
eagle,  the  national  emblem  of  the  United  States 
( Haliaetus  leucocephalus )  — an  unfortimate choice 
when  its  predatory  metliods  are  considered.  This 
eagle  originally  was  numerous  all  over  North 
America,  and  still  stirvives  near  the  coast,  around 
the  Great  Lakes,  and  along  the  larger  rivers  in 
considerable  numbers,  wherever  it  is  not  too 
ruthlessly  persecuted.  It  is  nearly  as  big  as  the 
golden  eagle,  but  is  not  feathered  to  the  toes, 
and  its  head,  neck,  and  tail,  after  the  third  year, 
are  perfecth'  white.  It  does  not  migrate,  ex- 
cept from  the  most  northerly,  ice-bound  portions 
of  its  range,  and  is,  indeed,  a  home-keeper,  a 
single  pair  sometimes  occupying  the  same  great 
nest  of  sticks,  repaired  each  season,  for  many 
years  in  succession,  followed  perhaps  by  their 
descendants,  for  nests  are  known  (one  is  near 
Cleveland,  Ohio)  which  have  not  been  vacant  for 
nearly  a  century.  Two  is  the  usual  number  of 
eggs.  This  eagle  feeds  upon  fish  mainly.  For 
tne  most  part  this  is  picked,  dead  or  dying,  from 
the  surface  or  shore ;  bald  eagles  have  always 
abounded  in  the  neighborhood  of  Niagara  Falls, 
because  of  the  constant  supply  of  fish  found  there, 
killed  there  by  going  over  the  falls  or  being 
caught  in  the  wliirlpools  below\  They  also 
regularly  attack  fish-hawks,  and  compel  them  to 
drop  what  they  have  caught.  When  fish  are  not 
obtainable  they  eat  carrion,  or  kill  small  birds 
and  mammals,  as  do  the  buzzard-hawks,  now  and 
then  capturing  poultry. 

The  sea-eagles  of  the  Old  World  are  larger 
than  the  bald  eagle.  The  most  familiar  is  the 
Avhite-tailed  erne  (Haliaetus  albicilla),  now 
nearly  exterminated  from  Crcat  Britain,  except 
in  the  far  north  of  Scotland,  but  a  familiar  sight 
on  the  coasts  of  the  Tlebrides,  and  thence  east- 
ward throughout  Europe  and  most  of  Asia.  In 
Siberia  and  Kamchatka  still  greater  species 
are  found,  Steller's  sea-eagle,  which  ranges  from 
China  and  Japan  to  the  Aleutian  Islands,  attain- 
ing a  length  of  41  inches — the  largest  of  its 
tribe.     Africa  has  seA'eral  species. 

Crested  and  Other  Eagles.  IMembers  of  sev- 
eral allied  genera  are  usually  called  eagles.  A  re- 
markable one  is  the  liataleur'  (Helotarsus  ecau- 
datus)  of  Africa,  whose  plumage  is  most  strik- 
ingly variegated  with  maroon,  black,  and  gray, 
Vol-.  VT  —27. 


and  whose  head  is  covered  with  large  upstand- 
ing feathers;  its  food  is  mainly  snakes  and 
lizards.  The  buzzard  and  harrier  eagles  of  the 
genera  Batastur  and  Circaetus,  whose  several 
species  are  African  and  South  Asiatic,  are  also 
fond  of  a  reptilian  diet ;  while  an  Oriental  genus 
(Spilornis)  of  large  handsome  birds  are  usually 
called  by  natives  "serpent  eagles'  (q.v.)  ;  among 
the  most  conspicuous  of  these  is  the  Philippines 
one  (Spilornis  liolospilus) ,  the  whole  plumage 
being  brown,  spotted  with  white.  Several  forms 
of  handsome  crested  eagles  are  African  and  East 
Indian,  and  much  that  is  interesting  might  be 
related  of  them  and  of  the  hawk-eagles,  did  space 
permit.  Australia  possesses  a  single  and  peculiar 
species  in  the  carrion-feeding  wedge-tailed  eagle 
(Uroaetus  audax)  ;  and  in  the  fierce  tropical 
harpies  (genus  Harpyhaliaetus)  South  Ameri- 
ca has  representatives  of  this  family  almost 
equaling  in  size  and  surpassing  in  courage  and 
power  those  of  all  the  rest  of  the  world.  See 
Harpy-Eagle. 

The  literature  relating  to  eagles  is  little  sepa- 
rated from  that  of  birds  generally,  as  outlined 
under  Bird.  For  the  limited  use  made  of  eagles 
in  falconry,  where  they  were  counted  'ignoble,' 
see  Falconry.    See  Plate  of  Eagles  and  Hawks. 

EAGLE.  A  military  standard,  adopted  by  the 
Bomans,  and  even  by  nations  preceding  them  in 
history.  The  Persians,  in  the  time  of  Cyrus  the 
Younger,  bore  an  eagle  on  a  spear  as  a  standard. 
The  Romans  for  some  time  used  the  eagle,  the 
wolf,  the  boar,  the  horse,  and  the  minotaur  for 
standards,  but  afterwards  abandoned  the  last 
four  and  confined  themselves  to  the  eagle.  The 
Roman  eagle,  sometimes  of  gold,  but  more  fre- 
quently of  silver,  was  about  as  large  as  a  pigeon 
with  extended  wings,  and  was  borne  on  the  top 
of  a  spear,  with  a  cross-bar  or  a  shield  to  sup- 
port it.  Some  of  the  eagles  were  represented  as 
holding  thunderbolts  in  their  talons,  and  usually 
bore  the  name  of  the  legion  to  which  they  sever- 
ally belonged. 

EAGLE,  Black.  An  Order  of  chivalry  in 
Prussia.  It  was  founded  by  the  Elector  of 
Brandenburg,  January  18,  1701 — the  day  of  his 
coronation  as  King  of  Prussia.  The  ninnber  of 
knights,  in  addition  to  the  royal  family,  was 
origmally  thirty,  but  it  is  now  unlimited.  The 
Order  is  conferred  for  distinguished  merit  in  the 
military  or  civil  service  of  the  State,  and  car- 
ries with  it  a  patent  of  nobility.  The  insignia 
consist  of  a  Maltese  cross  of  blue  enamel,  and 
a  black  eagle  displayed  between  the  arms  of  the 
cross.  On  a  circular  plaque  in  the  centre  is  the 
royal  cipher  F.R.,  with  a  laurel  branch  below 
and  the  words  Suum  cuique  ("To  each  his 
own").  The  cross  is  suspended  by  a  broad  ribbon 
of  orange  color  hung  across  the  left  shoulder,  and 
with  it  is  worn  an  embroidered  silver  star  fas- 
tened on  the  left  breast.  The  centre  of  the  star 
shows  a  black  flying  eagle  with  a  laurel  wreath 
and  thunderbolt,  and  the  same  legend  as  the 
cross.  Only  reigning  princes  and  knights  of 
Saint  John  may  wear  any  other  Order  with  the 
eagle,  which  is  the  highest  decoration  in  Prussia. 

EAGLE,  Red.  Order  of  the.  A  Prussian  Or- 
der, foiuided  in  1734  by  the  Margrave  George 
Frederick  Charles  of  Bayreuth.  as  a  reorganiza- 
tion of  the  Ordre  de  la  Sincerite,  which  had  been 
instituted  in  the  beginning  of  the  century  by  the 
hereditary   Prince   of   Bayreuth.      After  passing 
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through  various  modifications,  the  Order  of  the 
Red  Eagle  was  raised  in  1791  by  Frederick  Wil- 
liam II.  to  the  rank  of  second  in  the  monarch}'. 
All  the  knights  of  the  Black  Eagle  were  received 
into  this  new  Order,  and  it  was  afterwards  de- 
creed that  only  those  Avho  had  been  decorated 
with  the  Red  Eagle  in  the  first  instance  could  re- 
ceive the  Black.  In  1810  two  more  classes  were 
added  to  the  Order,  and  in  1830  the  second  class 
was  subdivided  into  two.  The  badge  consists  of 
a  white  Maltese  cross  with  red  eagles  between 
the  arms,  in  the  centre  a  golden  plaque  with 
the  cipher  F.W.R.  and  the  motto  Sincere  et  con- 
stanter.  The  ribbon  is  white,  with  two  orange 
stripes. 

EAGLE,  James  Philip  (1837 — ).  An  Ameri- 
can legislator,  born  in  Maury  County,  Tenn. 
He  sensed  with  distinction  in  the  Confederate 
Army  from  1861  to  1805,  and  had  risen  to  the 
rank  of  lieutenant-colonel  at  the  close  of  the 
war.  In  1870  he  became  a  minister  of  the 
Missionaiy  Baptist  Church,  in  which  capacity 
he  served  gratuitously.  He  was  president  of 
the  Arkansas  State  Convention  for  twenty  years 
(1878-98),  and  also  served  as  chairman  of  its 
executive  board.  Entering  political  life  in  1872, 
he  became  a  member  of  the  convention  which 
framed  the  Constitution  of  Arkansas  (1875), 
and  after  serving  for  several  teiTus  in  the  State 
Legislature,  was  elected  Speaker  in  1885.  He 
was  Governor  of  Arkansas  from  1889  to  1892. 

EAGLEHAWK.  A  municipal  borough  of 
Bendigo  County,  Victoria,  Australia,  4^4  miles 
west  of  Bendigo  and  106  miles  northwest  of  Mel- 
bourne by  rail  (Map:  Victoria,  D  3).  Valuable 
gold-mines  are  worked  in  the  vicinitv.  Popula- 
tion, in  1891,  7300;  in  1901,  81.30. 

EAGLE  OWL.  The  name  most  often  given  in 
Europe  to  the  great-horned  owl  (Bubo  ignavus) , 
representing  a  group  of  large,  fierce  owls  of  the 
Northern  Hemisphere  generally,  of  which  the 
American  great  horned  or  hooting  owl  is  a  fa- 
miliar example.  They  are  characterized  by  a 
somewhat  incomplete  facial  disk,  two  tufts  of 
feathers  (horns  or  egrets)  of  considerable  size 
on  the  head,  ears  with  small  external  openings, 
legs  and  toes  covered  with  feathers,  short,  strong. 
curved  bill,  and  long,  curved,  sharp  claws.  To 
this  genus  belong  the  largest  of  the  nocturnal 
birds  of  prey.  The  eagle  owl  of  Europe  ap- 
proaches in  size  (20  to  28  inches)  the  golden 
eagle,  and  preys  on  quadrupeds  such  as  hares, 
rabbits,  and  young  deer,  and  on  grouse,  par- 
tridges, and  other  kinds  of  game.  It  seizes  its 
prey  with  its  feet,  and  seldom  touches  it  with  the 
bill  till  its  struggles  are  over.  It  is  an  in- 
habitant of  many  parts  of  Europe  and  Asia,  but 
it  is  rare  in  Great  Britain.  The  eagle  owl  of 
America  (Bubo  Tirginiamis) ,  the  Virginian  or 
great  horned  owl,  is  A'ery  similar  to  the  species 
just  noticed,  but  of  inferior  size,  although  still 
a  large  and  powerful,  ns  it  is  also  a  bold,  bird. 
Tt  does  not  scruple  to  attack  half-grown  turkeys, 
and  often  succeeds  in  making  them  its  prey.  It 
carries  ofT  with  ease  almost  any  other  inhabitant 
of  the  poultry-yard.  It  is  found  in  almost  all 
parts  of  both  North  and  South  America,  and  is 
not  migratory.  Eastern  Asia  has  some  allied 
species. 

The  habits  of  all  these  birds  are  essentially 
similar,  and  differ  from  those  of  the  smaller 
owls  (see  Owi.)  only  in  the  greater  strength  and 


boldness  of  their  rapacity.  They  laj'  two  or  three 
white  eggs,  but  an  East  Indian  species  (Bubo 
coromandus)  is  remarkable  in  laying,  sometimes, 
distinctly  spotted  eggs.  In  northern  regions  the 
eggs  are  laid  in  March,  or  even  in  February,  and 
often  incubated  amid  violent  snow-storms.  This 
owl  is  often  seen  in  menageries,  and  occasion- 
ally has  been  tamed.  Its  note  is  a  deep,  loud, 
two-syllabled  hoot,  but  is  varied  sometimes  into  a 
hoarse,  neighing  laugh,  well  calculated  to  frighten 
one  who  hears  it  in  the  midnight  loneliness  of  the 
forest.  Consult:  Dresser,  Birds  of  Europe  (Lon- 
don, 1879),  and  other  ornithologies  (see  Bird) 
for  the  Old  World  species;  Fisher,  Hawks  and 
Owls  of  ilie  United  States  (Washington,  1893)  ; 
Sclater  and  Hudson,  Argentine  Ornithology  (Lon- 
don, 1888).     See  Plate  of  Owls. 

EAGLE  PASS.  The  county-seat  of  INIaverick 
County,  Tex.,  about  150  miles  southwest  of  San 
Antonio;  on  the  Rio  Grande  River,  and  on  the 
Southern  Pacific  and  the  ^Mexican  International 
railroads  (Map:  Texas,  D  5).  It  is  in  a  coal- 
mining and  stock-raising  region;  ships  cattle, 
hides,  and  wool,  and  has  lumber  and  brick  yards. 
A  custom  house  is  located  here,  and  the  city 
enjoys  a  flourishing  international  trade,  which 
was  particularly  important  during  the  Civil 
War.     Population,  about  3000. 

EAGLE  BAY  (so  called  from  the  wing-like 
shape  of  the  pectoral  fins).  A  large  ray  of  the 
family  ^Vlyliobatidse,  and  especially  Myliobatis 
Freminvillei,  of  the  warmer  parts  of  the  Atlantic 
Ocean.  In  this  genus  the  disk  is  very  broad 
and  sharply  angular  in  outline,  while  the  cephalic 
fins  form  a  soft,  convex  appendage  before  the 
snout;  the  tail  is  very  long  and  slender,  giving 
the  name  whip-ray  to  some  species.  The  habits 
and  food  are  similar  to  those  of  sting-ravs. 
See  R.\Y. 

EAGLE  VTJLTURE.  A  vulturine  sea-eagle 
{Gypohierax  Angolensis) ,  placed  by  some  orni- 
thologists between  the  eagles  and  kites,  and  by 
others  nearer  the  true  vultures.  It  is  a  bird  of 
prey  of  the  West  African  coast  region  from 
Senegambia  to  Angola,  and  also  of  a  limited  dis- 
trict near  Zanzibar.  It  resembles  a  vulture  in 
appearance,  especially  in  the  shape  of  the  head, 
beak,  and  the  naked  space  about  the  eye ;  but  in 
habits  is  essentially  a  fish-eating  sea-eagle.  (See 
Eagle.)  It  haunts  the  mangrove  swamps  of  the 
estuaries,  but  retires  to  the  forests  farther  up 
the  streams  for  breeding  purposes.  When  fish 
are  scarce  it  does  not  disdain  carrion,  and  occa- 
sionally strikes  down  a  kid  or  similar  animal. 
It  is  two  feet  in  length  and  beautiful,  being 
snowy  white,  with  black  wings  and  tail — extraor- 
dinary plumage  for  one  of  its  kind. 

EAGLEWOOD.      See  Aloes  Wood;    Calam- 

EUCO. 

EALING,  ering.  A  to^ra  of  ^Middlesex.  Eng- 
land, about  nine  miles  west  of  Saint  Paul's, 
London  (Map:  London,  E  5).  Charles  Dibdin, 
the  popular  song-writer;  Henry  Fielding,  the 
novelist ;  and  Lady  Byron,  were  long  residents  of 
Ealing,  and  it  is  the  birthplace  of  Huxley.  The 
to^^•n  maintains  public  baths,  a  library,  art  school, 
a  hospitnl.  and  an  electric-lighting  plant.  The 
population  has  increased  from  less  than  4000  in 
1851,  to  33.000  in  1901. 

EAMES,  emz,  Ch.\rles  (1812-67).  An 
American   lawyer   and   journalist,   born   at   New 
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Braintree,  D.  C,  and  educated  at  Harvard.  In 
1845  he  was  appointed  to  the  Navy  Department 
at  Washington,  where  he  soon  afterwards  became 
associate  editor  of  the  Washington  Union.  He 
was  sent  by  Pi-esident  Polk  to  negotiate  a  ti'eaty 
with  the  Sandwich  Ishinds,  and  upon  his  return 
in  1850  again  devoted  liimself  to  journalism  at 
Nashville  and  Washington.  He  was  Minister  to 
V'enezuela  during  tlie  administration  of  Presi- 
dent Pierce.  During  his  later  years  he  ranked 
as  an  authority  in  admiralty  and  international 
law. 

EAMES,  Emma  (Mrs.  Jiliax  Story)  (1867 
— ).  An  American  soprano,  born  in  Shang- 
hai, China,  where  her  father  Avas  a  specialist 
in  international  law.  She  was  brought  to  ISIaine 
at  five,  and  a  year  later  began  her  piano  studies 
in  Boston.  Her  mother,  who  was  an  accomplished 
amateur  singer,  took  care  of  her  promising 
voice  and  later  secured  ^ladame  Piccioto  and 
Clara  ]\Iunger  as  her  teachers.     From   1886  till 

1889  she  was  a  pupil  of  ]\Iarchesi,  whose  inti- 
macy with  Gounod  secured  her  an  engagement 
at  the  C4rand  Opera  to  replace  Patti  as  Juliet 
in  Gounod's  opera.  She  made  an  instantaneous 
success,  and  during  the  two  years  in  Paris 
sang  also  INIarguerite  and  created  Colombe  in 
Saint-Saens's  Ascioiio  and  the  title  part  in  Zaire 
by  De  la  Nux.  In  1891  she  sang  in  London, 
adding  Elsa  and  Desdemona  to  her  repertoire. 
Here  she  married  Julian  Story,  the  portrait 
painter.  In  November  of  that  year  she  ap- 
peared in  New  York  singing  also  Santuzza,  Eva, 
and  the  Countess  in  Le  Xo^ce  di  Figaro.  Since 
then  she  has  appeared  frequently  in  New  York, 
London,  ^Madrid,  and  IMonte  Carlo,  where  she 
created  Franck's  GhifteUe  in  1896.  Her  reper- 
toire, in  French,  Italian,  German,  and  English 
includes,  besides  the  parts  mentioned.  ^licaela, 
Elisabeth.  Sieglinde.  Mrs.  Ford  (Falstaff),  Pa- 
mina,  Aida.  Valentine,  Charlotte  {Werther) , 
Donna  Elvira,  Ero,  Yasodhara  (Light  of  Asia), 
and  Lady  of  Longford.  She  studied  many  of 
her  later  Wagnerian  rSles  in  German  with 
Kniese,  and  interpretation  with  Trabadello. 

EAMES.  WiLBERFORCE  (1855 — ).  An  Ameri- 
can librarian,  born  at  Newark,  N.  J.  In  1885 
he  became  an  assistant  at  the  Lenox  Library, 
New  York  City,  in  1892  assistant  librarian,  and 
in  1893  librarian.  Subsequent  to  the  consolida- 
tion, in  1893,  of  the  Lenox  Library  with  the 
Astor  and  Tilden  trust  foundations,  to  constitute 
the  New  York  Public  Library,  he  Avas  known  as 
"Lenox  librarian.'  He  edited  a  comparative  ar- 
rangement (1882)  of  the  King  James  and  revised 
versions  of  the  New  Testament,  vols,  xv.-xx. 
(1885-92)  of  Sabin's  Dictionar>/  of  Books  Re- 
lating to  America,  and,  for  the  Lenox  Library. 
a  comparative  edition  of  four  Latin  texts  (with 
new  Engl,  trans.,  1892;  rev.  ed.,  1893)  of  Colum- 
bus's Letter  to  Sanchez  on  the  Discovery  of 
America.  His  further  writings  include  contribu- 
tions to  Filling's  Indian  Bibliographies  (^otes 
on   Eliot's  Indian   Bihle  separately   reprinted   in 

1890  as  a  UiiHed  States  Government  publica- 
tion), and  EarJii  yew  England  Catechisms 
(1898). 

EAR  (AS.  care,  Gor.  Ohr,Goth.  ansd.  OChurch 
Slav,  nrho,  Litli.  ansir.  Lat.  anris,  Gk.  o5s,  ous, 
ear).  The  organ  of  hearing  as  it  exists  in  man 
and    the    maninialin.      It    is    composed    of    three 


parts:   the  external  ear,  the  middle  ear  or  tym- 
panum, and  the  internal  ear  or  labyrinth. 

The    Exterxal    Ear.      This    consists    of    two 
portions,   the  auricle  or  pimia    (the  part  popu- 
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Fig.    2.      THE    AURICLE   OR    PINNA. 
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Fig.  1.   THE  ORGAN  OP  HEARING  (RIGHT)  FROM  IN  FRONT. 

larly  recognized  as  the  ear),  and  the  auditory 
canal  or  external  auditory  meatus.  The  auricle, 
on  its  outer  or  more  exposed  surface,  presents 
various  eminences  and  depressions,  resulting 
from   the   form   of   its   cartilaginous   framework. 

The  rim,  called 
the  helix,  incloses 
a  narrow  groove 
— the  fossa  of  the 
helix  —  of  w^hicli 
the  inner  bound- 
arv  is  a  longi- 
-^r,r>.^ous    tudinal    ridge, 

parallel  to  the 
helix,  and  known 
as  the  antihelix; 
usually  the  anti- 
helix  is  divided  above  into  two  ridges  which 
inclose  a  shallow  depression  termed  the  fossa 
of  the  antihelix.  The  large  central  hollow 
containing  in  its  bottom  the  opening  of  the 
auditory  canal  is  called  the  concha.  In  front 
of  the  external  auditory  meatus  there  is  a 
pointed  process  directed  backward  and  known  as 
the  tragus ;  corresponding  to  this  is  the  similar 
process  behind  the  meatus  and  pointing  for- 
ward, termed  the  antitragus.  The  lowest  and 
pendulous  portion  of  the  auricle  is  called  the 
lobule. 

The  intrinsic  muscles  of  the  auricle  are,  in 
man,  functionless.  Besides  these  there  are  three 
extrinsic  muscles,  passing  from  the  adjacent  por- 
tions of  the  scalp  to  the  ear ;  they  are  the 
attollens  aurem,  attrahens  aurem,  and  retrahens 
aurem;  they  are  rudimentary  in  man.  though  oc- 
casional individuals  are  able  to  contract  them 
and  thus  perform  perceptible  movements  of  the 
ear  at  will. 

The  auditory  canal  is  slightly  arched  and 
passes  inward  and  a  little  forward  from  the 
concha  to  the  tympanum:  it  is  about  1 14  inches 
long;  at  its  outer  end  there  are  a  number  of 
ceruminous  glands,  which  furnish  an  adhesive, 
yellow,  and  bitter  substance,  the  ear-wax  (see 
Cerumex),  which  serves  to  protect  the  ear  from 
insects,  dust-particles,  etc.  The  canal  is  partly 
cartilaginous  and  partly  osseous;  the  osseous 
portion  consisting  in  the  fcrtus  of  a  bony  ring, 
across  which  the  drum-membrane  is  stretched, 
and  in  many  animals  remaining  persistently  as 
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SMALL      BOXES     OF     THE 
EAR. 


a  separate  bone.  The  entire  canal,  as  well  as  the 
outer  surface  of  the  drum-membrane^  is  lined 
■\vitli   skin. 

The  Middle  Ear.  This  is  a  small,  irregular 
cavity  in  the  temporal  bone,  lined  with  a  mucous 
membrane,  the  epithelium  of  which  is  ciliated 
like  that  of  the  Eustachian  tube  and  pharynx, 
with  which  it  is  continuous.  It  contains  three 
ossicles — the  malleus 
(hanuner ) ,  incus 
(anvil),  and  stapes 
(stirrup)  —  joined 
by  ligaments  to  form 
a  small  chain  at- 
tached to  its  outer 
end,  by  the  handle 
of  the  malleus,  to 
the  drum-membrane, 
and  at  its  inner  end, 
by  the  base  of  the 
stapes,  to  the  membrane  covering  the  foiestra 
ovalis.  The  muscles  of  the  middle  ear  are  the 
tensor  tympani  and  the  stapedius.  The  former 
arises  from  the  under  surface  of  the  petrous  por- 
tion of  the  temporal  bone  and  is  inserted  into 
the  handle  of  the  malleus.  The  latter  takes  its 
origin  from  the  hollow  conical  eminence,  termed 
the  pyramid,  whicli  lies  behind  the  fenestra 
ovalis,  and  is  inserted  into  the  neck  of  the 
stapes;  by  pulling  the  neck  backward  it  probably 
compresses  the  contents  of  the  vestibule.  The 
Eustachian  tube,  into  which  the  tj'mpanic  cavity 
opens  anteriorly,  is  about  an  inch  and  a  half 
in  length,  and  passes  downward,  forward,  and 
inward  to  its  opening  in  the  pharynx.  It  is 
partly  bony,  but  chiefly  cartilaginous.  It  serves 
for  tlie  escape  of  mucus  from  tlie  middle  ear 
into  the  pharynx;  also  by  allowing  free  passage 
of  air  in  and  out  of  the  tympanum  it  renders 
the  pressure  upon  the  inner  surface  of  the  drum- 
membrane  equal  to  the  atmospheric  pressure 
upon  its  outer  surface.  Upon  the  inner  wall  of 
the  tympanum  there  are  two  openings:  the 
fenestra  ovalis,  mentioned  above,  leading  into  the 
vestibule;  and  the  fenestra  rotunda,  covered  by  a 
membrane,  leading  into  the  cochlea. 

The  Internal  Ear,  or  Laryrixth.  This  con- 
sists of  three  parts:  the  vestibule,  the  cochlea, 
and  the  semicircular  canals.     The  vestibule  is  a 
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single  opening,  the  beginning  of  the  scala  vesti- 
buli  described  below.  On  its  outer  wall  is  the 
fenestra  oralis,  and  on  its  inner  there  are  a  num- 
ber of  minute  orifices  for  the  entrance  of  the 
filaments  of  the  auditory  nerve.  The  cochlea 
(Lat..  snail-shell)  is  situated  in  front  of  the 
vestibule.  It  is  a  spiral  canal  wound  around 
a  bony  axis,  termed  the  modiolus,  which  is  per- 
forated at  its  base  for  the  entrance  of  the 
filaments  of  the  cochlear  portion  of  the  auditory 
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small  central  cavity  communicating  by  openings 
in  its  posterior  wall  with  the  semicircular 
<>anals ;    anteriorly,    the   cochlea   enters    it   bv   a 


AJJDITORY  NER'^E: 
Fig.    5.      THE   COCHLEA,    ENLARGED. 

nerve.  The  interior  of  the  cochlea  is  .subdivided  by 
an  osseo-membranous  partition,  the  lamina  spi- 
ralis, into  two  passages:  the  scala  vestibuli,  open- 
ing into  the  vestibule,  and  the  scala  tympani,  the 
communication  of  which  with  the  tympanic  cav- 
ity— the  fenestra  rotunda — is  covered  by  a  mem- 
brane as  described  above;  the  two  scalae  com- 
municate at  the  apex  of  the  cochlea  by  an  open- 
ing called  the  hclicotrcma.  Between  the  two 
scalre  there  is  a  third  space,  termed  the  scala 
intermedia,  which  contains  the  terminations  of 
the  filaments  of  the  auditory  nerve  in  a  com- 
plicated arrangement  of  peculiarly  formed  neuro- 
epithelial cells  termed  collectively  the  organ  of 
Corti.  (See  Auditory  Nerve.)  The  semicircu- 
lar canals  are  three  in  number,  and  open  at  both 
ends  into  the  vestibule.  They  vary  in  length, 
and  notwithstanding  their  name,  each  is  con- 
siderably more  tlian  a  semicircle,  the  superior 
vei'tical  canal  being  the  longest.  Their  aver- 
age diameter  is  about  a  twentieth  of  an  inch, 
the  extremities  of  each  canal  exhibiting  a  slight 
dilatation  called  an  ajnpulla.  Each  canal  lies  in 
a  different  plane,  very  nearly  at  right  angles 
to  the  planes  of  the  other  two,  hence  their  names 
of  the  superior  vertical,  the  inferior  vertical, 
and  the  horizontal  canals.  We  now  turn  to  the 
membranous  labyrinth.  The  membranous  and 
osseous  labyrinths  lAve  the  same  shape,  but  the 
former  is  considerably  smaller  than  the  latter, 
a  fluid,  termed  the  perilymph,  intervening  in 
some  quantity  between  them.  At  certain  points 
the  membranous  is  firmly  adherent  to  the  osseous 
labyrinth.  The  vestibular  portion  consists  of 
two  sacs,  an  iipper  and  larger  one,  of  an  oval 
shape,  termed  the  utriculus,  and  a  lower  and 
smaller  one  of  a  more  globular  shape,  called  the 
sacculus. 

The  membranous  semicircular  canals  resemble 
in  form  and  arrangement  the  osseous  canals 
which  inclose  them,  but  are  only  one-third  of  the 
diameter  of  the  latter.  The  membranous  laby- 
rinth is  filled  by  a  fluid  ^^•hich  is  termed  the 
endolymph ;  and  in  certain  spots,  especially  at 
the  terminations  of  the  vestibular  ners'es,  there 
are,  suspended  in  the  somewhat  gelatinous  endo- 
lymph, crystals  of  calcium  carbonate  kno\\Ti  as 
otoliths,   i.e.   ear-stones,   which    are   supposed   to 
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intensify  the  impression  of  the  sound-waves  upon 
the  nerve-endings. 

We  now  proceed  to  consider  the  different 
functions  of  the  various  j^arts  of  the  ear. 

The  External  Ear.  A  true  auricle  exists 
only  in  the  mammalia,  and  in  this  class  it  varies 
from  little  more  than  an  irregularly  shaped  car- 
tilaginous disk,  with  little  or  no  motion,  as  in 
man  and  the  quadrumana,  to  an  elongated, 
funnel-shaped  ear-trumpet,  movable  in  all  direc- 
tions by  numerous  large  muscles,  as  in  the  horse, 
the  rabbit,  etc.  The  mode  in  which  we  see  it 
employed  in  animals  in  which  it  is  highly  devel- 
oped sufliciently  indicates  tliat  its  main  function 
is  to  collect  the  sound-waves  that  fall  upon  it, 
and  to  direct  and  concentrate  them  upon  the 
drum-membrane. 

The  Middle  Ear.  The  vibrations  of  the 
tympanic  memln-ane  are  transmitted  through 
the  ossicles  and  the  membrane  covering  the 
fenestra  ovalis  to  the  perilymph.  The  pressure 
in  the  tpnpanic  cavity  is  kept  tlie  same  as 
that  of  the  atmosphere  by  the  Eustachian  tube. 
Whenever  the  drum-membrane  is  too  tightly 
stretched,  by  increase  or  decrease  of  pressure 
within  the  middle  ear,  it  cannot  vibrate  freely, 
and  hearing  is  impaired.  This  often  occurs  as  a 
result  of  acute  and  chronic  inflammation  of  the 
pharynx,  when  the  swelling  of  the  mucous  mem- 
brane closes  the  Eustachian  tube,  producing 
the    so-called    'throat-deafness.' 

The  Internal  Ear.  Sound  is  conducted  to 
the  labyrinth  either  by  the  external  and  middle 
ear,  as  described  above  ('air  conduction')  ;  or 
through  the  bones  of  the  head  ("bone  conduc- 
tion') ;  normally  air  conduction  is  better  than 
bone  conduction.  In  diseases  of  the  middle  ear 
or  in  obstructions  of  the  external  auditory 
meatus,  air  conduction  is  not  so  good  as  bone 
conduction.  Advantage  is  very  frequently  taken 
of  this  fact  in  the  differential  diagnosis  between 
diseases  of  the  internal  ear  and  those  of  the  mid- 
dle or  of  the  external  ear.  To  test  the  air  con- 
duction a  vibrating  tuning-fork  is  held  close  to 
the  ear;  to  test  the  bone  conduction  the  handle 
of  the  tuning-fork  is  brought  in  contact  with  the 
teeth,  forehead,  mastoid  process,  etc.,  in  turn. 
As  stated,  it  is  the  base  of  the  stapes  that  com- 
municates the  vibrations  to  the  perilymph;  this 
would  bo  impossible  but  for  the  existence  of  the 
fenestra  rotundn,  which   acts  as  a  vent  for  the 
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vibrations  of  the  perilymph  and  endolymph ; 
every  time  the  membrane  of  the  fenestra  ovalis 
bulges  in,  that  of  the  fenestra  rotunda  bulges  out, 
and  vice  versa.  The  internal  ear  also  performs 
the  most  essential  function  connected  with  hear- 
ing: that  of  perception  of  auditory  impressions 
by  means  of  the  cochlear  and  vestibular  termina- 
tions of  the  auditory  nerve.  It  remains  for  us 
now  to  consider  the  function  of  the  semicircular 
canals.  It  is  now  a  generally  recognized  fact 
that  they  are  not  connected  with  the  sense  of 
hearing.     They  have  to  do  with  the  maintenance 


of  the  equilibrium  of  the  body.  This  fact  was 
established  by  Ewald  in  1892.  To  maintain 
equilibrium  in  the  various  positions  of  rest  and 
especially  in  locomotion,  the  accurate  coordina- 
tion of  a  great  many  muscles  is  necessary.  The 
cerebellum  is  the  organ  which  sends  out  the 
nerve-impulses  to  these  muscles;  this  action  is 
an  unconsicous  one,  being  purely  refle.x  in  char- 
acter. The  afferent  impulses  which  bring  about 
these  reflexes  are,  besides  others  of  secondary 
importance,  the  ones  conveyed  to  the  cerebellum 
from  the  semicircular  canals.  When  these  canals 
are  removed  in  animals,  or  when  they  are  dis- 
eased in  man,  as  in  Meniere's  disease,  there  are 
invariably  profound  disturbances  of  equilibrium, 
the  subject  being  unable  to  stand  or  even  to  sit, 
without  swaying  or  falling,  to  say  nothing  of  such 
complicated  acts  as  walking,  jumping,  etc. 

The  range  of  hearing,  like  that  of  vision,  varies 
remarkably  in  different  persons.  Some  persons 
are  insensible  to  sounds  which  others  can  read- 
ily hear.  The  ordinary  range  of  human  hearing 
includes,  according  to  Wollaston,  more  than  nine 
octaves.  Technically  stated,  the  normal  ear  per- 
ceives vibrations  as  musical  notes  from  16  vibra- 
tions per  second  to  about  32,500.  The  sensation 
of  sound,  like  that  of  light,  frequently  lasts 
longer  than  the  exciting  cause.  We  have  fa- 
miliar proof  of  this  fact  in  the  noise  which  re- 
mains in  the  ears  after  a  long  journey  in  a  coach 
or  railway  car;  and  this  fact  was  clearly  demon- 
strated by  Savart,  who  found,  in  his  experiments 
on  toothed  wheels,  that  the  removal  of  one  tooth 
did  not  produce  any  interruption  of  the  sound. 

diseases. 

The  diseases  of  the  ear  are  divided  into  dis- 
eases of  the  auricle,  diseases  of  the  external 
auditory  apparatus,  diseases  of  the  middle  ear, 
and  diseases  of  the  mastoid  process. 

Diseases  of  the  Auricle.  Under  this  head 
are  included  congenital  malformations  of  the 
auricle,  such  as  deformities,  appendages  and 
supernumerary  growths,  wounds,  injuries,  cutane- 
ous diseases,  inflammatory  processes  attacking 
the  cartilage,  abscess,  erysipelas,  and  tumors. 

Diseases  of  the  External  Auditory  Appa- 
ratus. Under  this  head  are  included  furuncle 
or  boil,  cellulitis,  impacted  wax,  foreign  bodies 
in  the  ear,  bony  growths,  and  wounds  or  other 
injuries  of  the  drum-membrane. 

The  conditions  mentioned  in  the  two  foregoing 
divisions  need  no  more  than  individual  mention, 
either  because  their  treatment  is  similar  to  that 
of  similar  conditions  elsewhere  in  the  body,  or 
because  their  titles  suggest  the  remedies  appro- 
priate. 

Diseases  of  the  Middle  Ear.  ( 1 )  Tubal 
catarrh  is  a  congestive  condition  of  the  Eusta- 
chian tube,  leading  from  the  throat  to  the  middle 
ear.  The  result  of  this  affection  is  closure  of 
the  tube,  M'ith  deafness  and  constant  noises 
heard,  with  a  sense  of  fullness  in  the  head.  Infla- 
tion of  the  tube  is  the  treatment,  with  possibly 
subsequent  dilatation  and  treatment  with  medi- 
cated vapors.  (2)  Acute  catarrhal  inflammation 
of  the  middle  ear  is  an  affection  of  the  superfi- 
cial structures  that  line  the  middle  ear,  with  the 
production  of  sero-pus  in  such  quantity  that  often 
the  ear-drum  bulges  and  may  even  burst.  Inci- 
sion is  necessary  to  prevent  bursting  and  to  secure 
drainage.  The  malady  may  complicate  measles 
or  catarrh  of  nose  and  throat,  or  may  be  caused 
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by  the  introduction  of  fluid  through  the  Eusta- 
chian tube  while  bathing.  In  young  children  the 
disease  may  appear  suddenly  at  night,  with  a 
temperature  of  102^  to  ]04°/and  a  period  of  in- 
tense sutfering,  relieved  by  rupture  of  the  drum, 
and  pouring  out  of  a  little  serous  discharge  that 
stains  the  pillow.  Rise  of  temperature  may  con- 
tinue on  the  following  day,  together  with  deaf- 
ness and  noises  in  the  ear.  As  a  rule,  the  cases 
terminate  favorably  without  treatment.  Sup- 
puration may  occur  involving  the  mastoid  cells. 
The  treatment  is  directed  first  to  relief  of  pain, 
by  using  a  saline  cathartic  and  an  opiate.  Local 
bloodletting  by  means  of  the  artificial  leech  and 
the  application  of  dry  heat  may  abort  an  attack. 
If  these  measures  fail  to  abort  it,  incision  of  the 
drum  must  be  made,  and  the  ear  must  be  syr- 
inged, and  dressed  antiseptically.  (3)  Chronic 
catarrhal  inflammation  of  the  middle  car  is 
either  of  the  hypertrophic  or  of  the  hyperplastic 
variety.  In  the  hypertrophic  variety  there  is  a 
swelling  of  the  lining  membrane  of  the  tym- 
panum due  at  first  to  chronic  venous  conges- 
tion, after  which  occurs  hypertrophy  of  the  ele- 
ments of  the  tissue  lining  the  cavity.  Fibrous 
layers  appear  and  calcareous  deposits  may  en- 
sue. The  drum-membrane,  the  ossicles,  the  liga- 
ments and  the  walls  of  the  Eustachian  tubes 
share  these  changes.  Exudate  of  serum  or  sero- 
mucus  collects  in  the  cavity.  Among  the  causes 
for  this  condition  are  repeated  attacks  of  acute 
rhinitis,  the  presence  of  adenoid  tissue  in  the 
vault  of  the  pharynx,  impairment  of  the  gen- 
eral health,  and  the  abuse  of  alcohol.  The  results 
are  impaired  hearing,  whistling  or  buzzing  or 
crackling  noises  in  the  ear.  and  occasional  neu- 
ralgic pains,  especially  upon  swallowing.  Entire 
recovery  can  never  be  promised  in  these  cases, 
but  treatment  by  the  aural  surgeon,  of  a  tech- 
nical and  intricate  nature,  may  cause  vast  im- 
provement, and  avert  total  deafness.  Chronic 
hyperplastic  otitis  media  may  develop  from  the 
hypertrophic  form,  and  is  characterized  by  an 
appearance  of  firm  and  fibrous  new  tissue,  di- 
minished secretion,  thickening  of  the  walls  of  the 
supplying  blood-vessels,  with  a  resulting  sclero- 
sis. The  symptoms  resemble  closely  those  of 
the  hypertrophic  variety,  with  the  addition  of  gid- 
diness in  the  early  stages  and  a  marked  neur- 
asthenic or  even  melancholic  condition,  due  part- 
ly to  the  temperamental  state  which  invited 
the  attack,  partly  to  the  fatigue  of  the  higher 
cerebral  centres  resulting  from  repeated  efforts 
to  hear  conversation.  The  prognosis  for  recovery 
is  very  grave,  and  the  disease  is  less  amenable  to 
treatment  than  any  other  aural  trouble.  Treat- 
ment is  directed  by  the  aural  surgeon  toward  the 
relief  of  the  rigidity  of  the  ossicular  chain,  by 
inflation,  exercise  of  the  tubal  muscles,  the  use  of 
the  Eustachian  bougie,  and  of  the  myringotome 
and  several  operative  procedures.  Hydrobromic 
acid  or  pilocarpine  may  be  desirable  for  internal 
use.  (4)  Acute  purulent  otitis  media  most  fre- 
quently follows  an  infectious  disease,  such  as 
scarlatina,  la  qrippe,  smallpox,  cerebro-spinal 
meningitis,  pneumonia,  etc.  Pus  forms  behind 
the  drum-head  and  may  dissect  its  way  into  the 
neighboring  soft  parts  or  may  invade  the  mas- 
toid. The  prominent  symptoms  are  very  severe 
pain  deep  within  the  ear.  a  temperature  of  101° 
or  103°,  severe  general  headache,  and  arreat  de- 
pression. Invasion  of  a  sinus  may  ensue,  and 
pyaemia    may    result,    accompanied    by    a    higher 


temperature,  delirium,  convulsions,  and  paral- 
ysis. Immediate  and  vigorous  operative  meas- 
ures employed  by  an  aural  surgeon  constitute  the 
only  treatment.  (5)  Chronic  purulent  otitis 
media  occurs  as  a  sequel  to  the  acute  form,  and, 
like  it,  is  due  to  tissue  necrosis.  Discharge  from 
the  ear  is  the  onlj'  prominent  sjTuptom,  and  one 
which  should  always  suggest  the  necessity  for 
competent  medical  advice.  (6)  Otitis  media 
purulenta  residua  is  a  term  applied  to  a  class  ol 
cases  in  which  a  former  purulent  inflammation 
has  resulted  in  a  permanent  destruction  of  some 
of  the  tympanic  structures.  It  may  be  either 
acute  or  chronic.  The  aural  surgeon  alone  can 
differentiate  this  condition  and  advise  regarding 
the  antiseptic  irrigation  necessary  or  the  re- 
moval of  dead  bone  which  may  have  become  im- 
perative. 

DiSEA-SES  OF  THE  MASTOID  PROCESS.  Inflam- 
mation of  tills  process  may  result  from  extension 
of  a  similar  process  from  the  middle  ear.  A 
chronic  suppurative  otitis  media  is  the  most  fre- 
quent cause  of  acute  mastoiditis.  It  may  follow 
exposure  to  cold,  a  traumatism,  or  general  tuber- 
cular or  syphilitic  infection.  A  destruction  of 
the  osseous  tissue  results.  The  most  prominent 
symptom  is  intense  pain  over  the  mastoid  bone, 
especially  at  night,  a  temperature  of  99.5°  to 
101. .5^,  difficulty  in  moving  the  head  from  side 
to  side,  and  tenderness  upon  deep  pressure  over 
the  tip  of  the  mastoid.  But  slight  constitutional 
disturbance  is  present.  Involvement  of  a  venous 
sinus  with  the  production  of  an  infectious 
thrombus  may  occur:  emboli  may  develop  and 
lodge  in  various  viscera;  diffuse  meningitis  may 
complicate  the  disease,  with  resulting  paralysis; 
or  the  rarer  cerebral  abscess  may  follow.  The 
diagnosis  of  mastoid  disease  is  a  matter  of  diffi- 
culty for  any  but  an  expert  observer,  although 
two  signs  are  very  reliable.  These  are.  local 
tenderness  upon  deep  pressure  over  the  mastoid 
region;  and  a  depression  or  sagging  of  the 
supero-posterior  wall  of  the  canal,  close  to  the 
tympanic  ring.  Besides  these  signs,  a  localized 
tumefaction  of  the  postero-superior  canal  wall 
(if  it  occur)  is  very  indicative  of  mastoid  in- 
volvement. i\Iany  other  symptoms  present  them- 
selves, similar  to  those  enumerated  in  the  con- 
sideration of  other  diseases  afflicting  the  ear. 
The  prognosis  is  always  grave.  The  treatment 
consists  in  rest  in  bed,  fluid  diet,  catharsis,  ex- 
tensive incision  of  the  drum-membrane,  if  seen 
early,  together  with  irrigation  of  the  canal  and 
the  employment  of  the  Leiter  coil,  by  which  cold 
is  applied  to  the  whole  mastoid  portion  of  the 
temporal  bone.  Certain  drugs  are  given  to  re- 
lieve pain.  After  48  hours  have  passed  without 
amelioration,  operative  interference  is  necessary. 
In  such  a  case,  the  surgeon  makes  an  incision 
through  the  soft  parts  back  of  the  ear,  commenc- 
ing over  the  middle  of  the  mastoid  insertion  of 
the  sterno-cleido-mastoid  muscle,  about  one-half 
inch  below  the  tip  of  the  mastoid  process,  cutting 
upward  and  forward  close  to  the  line  of  inser- 
tion of  the  auricle  and  following  this  line  to  a 
point  directly  above  the  meatus.  This  incision 
is  carried  do\\Ti  to  the  bone,  and  the  soft  parts 
are  retracted,  and  the  periosteum  is  raised  from 
the  bone.  With  mallet  and  chisel  an  opening  is 
made  through  the  cortex  into  the  mastoid  cells, 
and  all  softened  bone-tissue  is  removed  with  the 
sharp  spoon.  The  mastoid  antrum  is  entered 
and  the  entire  pneumatic  structure  of  the  mas- 
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toid  is  then  obliterated.  Drainage  is  secured  by 
means  of  a  tube  passed  into  the  bony  meatus,  and 
the  external  incision  is  closed  up  and  a  dressing 
applied. 

Consult:  Gray,  Anatomy,  Descriptive  and  Sur- 
gical (Philadelphia,  1900);  Gerrish  (editor),  A 
Text-Book  of  Anatomy  by  American  Authors 
(Philadelphia,  1899)  ;  Halliburton,  A'ir/x-e's  Hflnd- 
book  of  Physiology  (Philadelphia,  1901)  ;  Dench, 
Diseases  of  the  Ear  (New  York,  1899)  ;  Bacon, 
Manual  of  Otology  (New  York,  1900)  ;  Article 
"Ear"  in  Reference  Handbook  of  the  Medical 
Sciences  (New  Y'ork,  1900).  See  Audition; 
Acoustics. 

EAR,  Comparative  Axatomy  of  the.  The 
question  of  the  hearing  powers  of  animals  is  still 
a  subject  of  dispute,  and  we  cannot  say  positively 
whether  the  lower  animals  are  conscious  of  sound- 
waves, as  such,  or  not.  But  if  we  bear  in  mind 
that  tlie  human  ear  is  not  merely  an  organ  of 
hearing,  but  is  also  the  means  by  which  we  de- 
termine our  position  (in  other  words  a  positional 
organ),  then  we  are  justified  in  saying  that 
many  invertebrates  have  ears,  even  though  we 
deny  tliem  the  sense  of  hearing. 

Positional  and  Chordotonal  Organs.  Posi- 
tional organs  as  found  in  the  simplest  conditions 
are  minute  balls  of  mineral  matter  suspended 
in  a  riexible  club-shaped  body,  and  are  known 
as  'sense-clubs.'  They  are  formed  on  the  margin 
of  the  bell  in  many  medusre.  In  some  cases  they 
are  surrounded  by  long  hairs  against  which  they 
strike  when  they  move.  In  a  still  more  ad- 
vanced condition,  they  are  situated  in  a  depres- 
sion, and  the  surrounding  tissue  grows  over  and 
about  them,  so  as  to  inclose  them  in  a  cavity.  It 
is  but  a  step  from  such  a  condition  to  the  form 
of  positional  organs,  called  otocyst,  which  occurs 
in  many  invertebrates.  An  otocyst  is  a  spherical 
cavity  lined  with  cilia  and  containing  one  or 
more  balls  of  mineral  matter  called  otoliths. 
'Jlie  otocyst  is  specially  and  fully  innervated, 
the  stimuli  coming  from  tne  movements  of  the 
otolith  against  the  cilia,  accompanying  changes 
in  the  position  of  the  body.  There  is  no  evi- 
dence to  show  that  such  organs  are  capable 
of  detecting  sound-waves.  Otocysts  occur  in 
medusae,  many  kinds  of  worms,  numerous  mol- 
lusks,  a  few  echinoderms,  and  the  higher  Crus- 
tacea. In  the  latter,  the  vesicles  often  remain 
open  and  the  otoliths  are  grains  of  sand;  the 
vesicles  are  lined  with  delicate  hairs,  some  of 
which  are  actually  attached  to  the  otoliths.  In- 
sects have  no  otocysts,  but  in  their  place  we  find 
remarkable  structures  known  as  'chordotonal' 
organs,  which  lie  in  the  integimient  of  various 
parts  of  the  body.  They  are  largest  and  most 
highly  developed  in  grasshoppers,  locusts,  and 
crickets,  and  two  or  four  of  them  are  very  large 
and  are  known  as  the  'tympana.'  They  lie  on 
the  sides  of  the  abdomen  or  on  the  tibia"  of  the 
fore  legs.  Chordotonal  organs  seem  to  be  par- 
ticularly adapted  for  the  detection  of  sound- 
waves, but  how  they  can  serve  as  positional  or- 
gans is  not  clear. 

Primitive  Auditory  Organs.  Turning  now  to 
vertebrates,  we  find  a  general  agreement  with 
the  structure  of  the  human  ear,  even  in  fishes, 
although  in  details  and  proportions  there  is 
much  variety.  In  the  cyclostomes  it  is  prob- 
able that  there  is  no  real  sense  of  hearing,  for 
the    semicircular    canals    are    the    only    well-de- 


veloped parts  of  the  ear,  and  these  are  believed 
to  be  si^eciall}'  concerned  with  the  positional 
function.  \Vhether  other  fishes  actually  hear 
sounds  is  still  a  disputed  question.  The  cochlea 
is,  in  fishes,  simply  a  small  knob-like  appendage 
of  the  sacculus,  and  shows  none  of  the  complexity 
of  the  mammalian  cochlea.  In  most  fishes  large 
otoliths  are  present  in  the  labyrinth,  and  in  many 
fislies  there  is  direct  connection  between  the  oar 
and  the  air-bladder  bj-  means  of  a  chain  of  small 
bones,  decent  experiments  (1902)  by  Dr.  G.  H. 
Parker  of  Harvard  apparently  demonstrate  the 
actual  recognition  of  sounds  by  some  fishes,  and 
that  this  recognition  is  dependent  upon  the  un- 
injured condition  of  the  ears  and  auditory 
nerves.  In  Amphibia  tlie  cochlea  is  more  highly 
developed,  and  this  part  of  the  ear  increases  in 
complexity  as  we  pass  upward  through  reptiles 
to  birds  and  mammals.  Even  in  crocodiles  and 
birds,  however,  there  is  no  organ  of  Corti  in  the 
cochlea,  and  there  is  a  single  bony  columella  in- 
stead of  the  three  auditory  ossicles  of  mammals. 
In  many  respects  the  ears  of  monotremes  are 
noticeably  like  those  of  the  Crocodilia.  Fishes, 
amphibians,  and  most  reptiles  have  no  outer  ear, 
and  the  pinna  is  not  found  fully  developed  any- 
where except  in  mammals,  and  not  always  there. 
Bibliography:  Lang,  Comparative  Anatomy 
(New  Y'ork,  189G)  :  Wiedersheim,  Comparative 
Anatomy  of  Vertebrates  (New  York,  1886)  ;  Ret- 
zius.  Das  Gehororgnn  der  Wirbelthiere  (Stock- 
holm,  1881  and   1884). 

EARCOCKLES,  Purples,  or  Pepper-Corn. 
A  disease  in  wheat  caused  by  a  nematode  wonn 
(Tylenchus  tritici).  This  worm  is  yellowish- 
white,  slender,  tapering  toward  the  tail,  and 
more  suddenly  attenuated  to  a  point  at  the  head. 
It  finds  its  way  to  the  flowers ;  the  infected 
grains  become  dark  green,  then  black,  rounded 
like  small  pepper-corns,  and  furrowed  on  the 
surface ;  the  glumes  spread  open,  and  the  awns 
become  twisted;  the  grains  are  filled  with  a 
white  cottony  substance  which  consists  of 
myriads  of  the  nematodes.  The  disease  has  not 
been  reported  in  the  United  States. 

EARL  (AS.  eorl,  Icel.  earl,  Dan.  jarl,  earl, 
OS..  OHG.  erl,  man,  warrior).  A  title  of  the 
British  nobility,  third  in  rank  under  the  princes 
of  the  blood  royal,  next  to  a  marquis,  and  abov^ 
a  viscount.  In  Anglo-Saxon  times  the  word  de- 
noted the  primitive  noble  by  birth  of  the  first 
settlement,  the  nobilis  of  the  Old  Germans,  as 
distinguished  from  the  ceorl,  or  common  freeman. 
From  this  class  the  magistrates,  priests,  and 
kings  were  chosen.  But  with  the  development  of 
the  royal  power  in  England,  and  consequently  of 
thanehood,  a  nobility  by  service,  the  eorl  sank 
one  degree  in  the  social  scale,  and  was  merged 
into  the  class  of  thanes. 

In  the  later  Saxon  period  the  word  eorl 
changed  its  significance,  being  used  for  enl- 
dorman.  This  was  an  administrative  officer,  the 
chief  magistrate  of  a  shire  or  cluster  of  shires. 
He  was  originally  a  viceroy,  the  subjected  king 
of  a  conquered  district  or  one  of  his  family,  or 
a  near  kinsman  of  the  over-king  (cethcling) . 
The  office  might  be  hereditary,  but  it  tended  to 
become  appointive.  The  ealdorman  was  appointed 
in  the  general  assembly  of  the  nation,  and  even 
where  the  office  was  hereditary,  the  consent  of 
king  and  nation  was  necessary.  He  sat  with  the 
bishop   in   the   folkmoot  of   the   shire,   declaring 
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the  secular  law,  as  the  bishop  did  the  spiritual, 
lie  was  head  of  the  military  levy  of  the  shire, 
and  exercised  the   royal  police  jurisdiction. 

To  maintain  his  dignity,  he  received  a  third  of 
the  profits  of  the  administration  of  justice  in 
the  shire.  After  the  Danish  incursions  the  olfice 
became  an  upper  governorship  and  the  incumbent 
was  frequently  changed.  The  Danish  word  jarl, 
English  eorl,  was  applied  to  it.  Canute  divided 
England  into  four  earldoms,  and  there  were  five 
under  Edward  the  Confessor. 

William  the  Conqueroi",  while  retaining  all  the 
dignitj'  of  the  office,  reduced  its  power  by  mak- 
ing it  hereditary  and  giving  its  judicial  func- 
tions to  the  sheriff  or  vicecomes  (vice-earl), 
his  own  appointee.  The  great  earldoms  were 
gradually  broken  up,  and  the  holdings  of  the 
earls  scattered  through  different  shires.  William 
bestowed  the  title  sparingly,  but  under  his  suc- 
cessors, especially  during  the  civil  war  of 
Stephen  and  Matilda,  it  was  lavishly  given.  This 
ceased  with  Henry  II.  The  title  corresponded 
with  the  French  comte,  an  earl's  wife  being  al- 
ways called  'countess.'  The  office  of  earl  re- 
mained essentially  a  county  office,  usually  taking 
its  name  from  the  shire.  The  third  penny  of  the 
pleas  was  still  granted  to  show  this  connection, 
and  does  not  disappear  until  the  thirteenth  cen- 
tury, when  its  place  is  taken  by  a  fixed  sum  called 
creation  money.  The  earl  was  the  highest  in 
rank  of  the  nobility  until  Edward  III.  created 
a  duke  in  1357  and  Eichard  II.  a  marquis  in 
1385.  He  had  a  hereditary  right  to  a  seat  in 
Parliament. 

The  title  Avas  originally  conferred  by  investi- 
ture, the  King  himself  girding  on  the  sword  of  the 
county  (signifying  the  temporal  authority  in  the 
county).  Edward  III.,  wishing  to  avoid  the 
hatred  caused  by  his  father's  investiture  of  fa- 
vorites, first  began  the  custom  of  creating  earls 
in  Parliament,  and  also  that  of  investiture  by 
charter  or  letters  patent.  Now,  only  the  last- 
named  method  prevails.  The  dignity  of  an  earl 
is  not  partible,  and  although  it  may  descend 
through  a  woman,  it  reverts  to  the  Crown  in 
case  of  coheirs.  In  the  fourteenth  century  limi-  • 
tations  to  heirs  male  of  the  body  became  the 
rule. 

The  number  of  earls  varies  in  the  different 
periods  of  English  history.  In  the  Middle  Ages 
there  were  very  few  earls,  but  the  Stuarts  great- 
ly increased  the  number,  especially  James  I., 
who  sold  the  dignity  for,  £20,000.  Now  there 
are  over  two  hvnidred  earls  in  the  United  King- 
dom, and  the  territorial  nature  of  the  dignity 
has  so  far  disappeared  that  they  even  take  the 
titles  from  their  names,  as  did  Earl  Grey  and 
Earl  Russell.  The  earl's  coronet  is  a  gold  circlet, 
with  light  spikes,  on  the  tips  of  which  are  pearls 
alternating  with  strawberry-leaves. 

Bibliography.  For  the  earliest  period  the 
sources  are  the  Anglo-Saxon  laws,  in  the  edi- 
tions of  R.  Schmid  (Leipzig.  1832)  ;  B.  Thorpe 
(Record  Commission,  1840)  ;  and  best  of  all,  F. 
Liebermann  (Halle,  1808,  seq.) .  Compare Schmid's 
Glossary,  sub  'Eorl,'  and  Liebermann's  Com- 
mentary, vol.  ii.  Among  modern  authors  are 
J.  M.  Kenible,  (Faxons  in  Enqland  (London, 
1876)  ;  K.  Mauer,  Krifische  Ueherschau  der 
deutschen  Gesetzgebiinf!  (Munich,  1853-56) .  The 
sources  for  the  period  since  the  Conquest  are 
best  found  in  the  letters  patent  and  other  ma- 
terial published  in  Reports  from  the  Lords'  Com- 


mission on  the  Dignity  of  a  Peer  of  the  Realm 
(London,  1820-29),  especially  in  the  third  re- 
port. Based  on  this  is  Sir  Harris  Nicholas, 
Historic  Peerages  of  England  (continued  by  W. 
Courthope,  London,  1857).  sub  'Earl.'  Good 
brief  modern  accounts  for  the  entire  period  are 
those  of  Sir  W.  Stubbs,  Constitutional  History 
(Oxford,  1894),  vol.  i.  125-26,  168-09,  176-78; 
R.  Gneist,  History  of  the  English  Constitution, 
translated  by  P.  A.  Ashworth  (New  York,  1886), 
vol.  i.,  138-41;  see  p.  140,  note,  for  the  older 
literature.  R.  Selden,  Titles  of  Honor  (Lon- 
don,  1614),  is  still  useful. 

EARLE,  Alice  Mouse  (1853—).  An  Ameri- 
can writer  on  Colonial  histor^^  She  was  born  in 
Worcester,  Mass.,  graduated^  at  tlie  Worcester 
High  School,  and  attended  a  private  school  in 
Boston.  She  has  written  voluminously  on  the 
social  and  domestic  history  of  Colonial  New 
England  and  New  York,  and  in  her  various 
books  presents  a  mass  of  quaint  and  interesting 
information  in  an  entertaining  form.  Her  pub- 
lications include:  The  Sabbath  in  Puritan  Neio 
England  (1891);  China  Collecting  in  America 
(1892);  Customs  and  Fashions  in  Old  Neto 
England  (1893);  Life  of  Margaret  Winthrop 
(1894)  ;  Colonial  Dames  and  Goodicives  (1895)  ; 
Costume  of  Colonial  Times  (1895);  Colonial 
Days  in  Old  New  York  (1896)  ;  Curious  Punish- 
ments of  Bygone  Days  (1897);  Home  Life  in 
Colonial  Days  (1898);  Child  Life  in  Colonial 
Days  (18!)9);  Stage  Coach  and  Tavern  Days 
(1900)  ;  Oldtime  Gardens  (1901)  ;  and  Sun-Dials 
and  Roses  of  Yesterday  ( 1902) . 

EARLE,  John  (1824—).  An  English  phi- 
lologist and  divine*  He  was  born  at  Elston,  and 
was  educated  at  O.xford,  where  he  was  professor 
of  Anglo-Saxon  from  1849  to  1854,  and  again 
after  1876,  He  was  appointed  rector  of  Swans- 
wick  in  1857,  and  prebendary  of  Wells  in  1871. 
His  principal  publications  are:  Gloucester  Frag- 
ments (1861);  The  Philology  of  the  English 
Tongue  (5th  ed.  1892);  A  Book  for  the  Be- 
ginner in  Anglo-Saxon  (3d  ed,  1884)  ;  Anglo- 
Saxon  Literature  (1884);  English  Prose:  Its 
Elements,  History,  and  Usage  (1890)  ;  The  Psal- 
ter of  1.5-W :  A  Landmark  in  English  Literature 
(1894)  ;  A  Simple  Grammar  of  Enr/lish  Now  in 
Use  (1897);  The  Alfred  J euel   (1901), 

EARLE,  IMoRTiMER  Lamson  (1864 — ).  An 
American  classical  scholar.  He  was  born  in 
New  York,  and  received  the  A,B.  from  Columbia 
College  in  1886  and  his  doctorate  in  1889.  From 
1889  to  1895  he  was  instructor  in  Greek  in  Bar- 
nard College ;  he  was  then  appointed  associate 
professor  of  Greek  and  Latin  in  Bryn  Mawr  Col- 
lege;  from  1898  to  1900  he  was  lecturer  in  Greek 
in  Colmnbia  University;  and  in  1900  lie  was  ap- 
pointed professor  of  classical  philologj'  in  Bar- 
nard College,  New  York.  His  literary  work  in- 
cludes the  editing  of  Euripides's  Alcestis  (1895)  ; 
and  Sophocles's  CEdipus  Tyrannus   (1900). 

EARLE,  Parker  (1831 — ).  An  American 
horticulturist.  He  was  born  at  Mount  Holly, 
Vt.,  and  after  a  residence  of  several  years  in 
Illinois,  removed  to  iNlississippi.  He  was  di- 
rector of  the  horticultural  division  in  the  Inter- 
national Exposition  at  New  Orleans  (1884); 
president  of  the  Illinois  State  Horticultural  So- 
ciety, and  in  1885  was  elected  president  of  the 
American'  Horticultural   Society.      His   writings 
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include  frequent  eontiibutions  to  agricultural 
magazines. 

EARLE,  Pliny  (1809-92).  An  American  psy- 
chiatrist, born  at  Leicester,  Mass.  He  received 
his  medical  education  at  the  University  of  Penn- 
sylvania, graduating  in  1837;  was  a  resident 
physician  at  Friends'  Asylum  for  the  Insane, 
Frankford,  Pa.,  from  1840  to  1844;  superin- 
tendent of  Bloomingdale  Asylum,  New  York  City, 
from  1844  to  1853;  visiting  physician  to  the 
New  York  City  Asylum,  Blackwell's  Island,  from 
1853  to  1864;  professor  of  materia  medica  and 
psychology  in  the  Berkshire  Medical  Institution 
at  Pittsfield,  Mass.,  from  1863  to  1864;  and  super- 
intendent of  the  State  Lunatic  Hosj^ital,  North- 
ampton, Mass.,  from  1864  to  1885.  Dr.  Earle 
was  for  many  years  a  recognized  authority  in 
psychiatry.  He  published  A  Visit  to  Thirteen 
Asylums  for  the  Insane  in  Europe  (1841); 
Bloodletting  in  Mental  Disorders  (1854);  In- 
stitutions for  the  Insane  in  Prussia,  Austria,  and 
Germany  (1854)  ;  Psychologic  Medicine,  Its  Im- 
portance as  a  Part  of  the  Medical  Curriculum 
(1867);  The  Psychopathic  Hospital  of  the  Fu- 
ture (1867);  Prospective  Provision  for  the  In- 
sane (1868)  ;  Curability  of  Insanity  (1877)  ;  and 
many  pamphlets  and  essays. 

EARLE,  Thomas  (1796-1849).  An  American 
lawyer,  the  son  of  Pliny  Earle  the  inventor. 
He  was  born  at  Leicester,  Mass.,  but  when  young 
settled  in  Philadelphia,  where  he  was  engaged 
for  many  years  in  the  practice  of  his  profession 
and  in  journalistic  work.  He  was  a  prominent 
member  of  the  Philadelphia  Constitutional  Con- 
vention of  1837.  By  advocating  the  extension  of 
the  right  of  suffrage  to  colored  men  he  an- 
tagonized many  members  of  the  Democratic 
Party,  and  in  1840  tlie  Liberty  Party  made  him 
their  candidate  for  Vice-President.  Subsequent- 
ly he  left  politics  to  devote  his  life  to  literary 
work,  and  published  Essay  on  the  Penal  Law; 
Essay  on  the  Right  of  States  to  Alter  and  Annul 
Their  Charters;  Treatise  on  Railroads  and  In- 
ternal Communications  (1830);  and  a  Life  of 
Ben  jam  in  Lundy. 

EARLE,  William  (1833-85).  An  English 
soldier.  He  was  born  in  Liverpool,  was  educated 
in  Winchester,  and  served  with  great  gallantry 
in  all  the  principal  engagements  of  the  Crimean 
War.  He  was  advanced  to  the  rank  of  colonel 
in  1868,  and  from  1872  to  .1876  acted  as  military 
secretary  to  Lord  Northbrook,  Viceroy  of  In- 
dia. He  was  commander  of  the  prison  at  Alex- 
andria during  Lord  Wolseley's  campaign  against 
Arabi  Pasha,  and  in  1884  accompanied  that  gen- 
eral as  division  commander  on  the  expedition 
dispatched  to  the  aid  of  General  Gordon  at 
Ivliartum.  He  was  killed  while  leading  his  de- 
tachment against  the  Arab  intrenchments  (Janu- 
ary, 1885).  There  is  a  fine  statue  of  him  in 
Liverpool. 

EARL  MARSHAL.     See  Marshal. 

EARLOM,  er'lom.  PacHARD  (1743-1822).  An 
ringlish  engraver.  He  was  born  in  London,  and 
studied  there  under  Cipriani.  In  mezzotint  he 
made  some  innovations  in  the  use  of  the  point, 
which  gave  delicacy  to  his  method,  and  estab- 
lished his  fame  by  "Fruit  and  Flowers"  after 
J.  van  Huysum.  He  engraved  after  Pubens, 
Pcmbrandt,  Van  Dyck,  Corre»gio,  and  other 
Dutch  and  Italian  masters.  His  most  impor- 
tant work  was  the  reproduction  of  two  hundred 


drawings  of  Claude  Lorrain  in  the  Duke  of 
Devonshire's  collection,  known  as  the  Liber  Veri- 
lutis,  published  in  London,  1799,  and  again  in 
1804  witli  a  hundred  new  plates. 

EAR'LY,  Jural  Anderson  (1816-94).  An 
American  soldier,  prominent  on  the  Confederate 
side  in  the  Civil  War.  He  was  born  in  Franklin 
County,  Va.,  graduated  at  West  Point  in  1837, 
served  in  the  Seminole  or  Florida  War  of  1837-38, 
and  resigned  from  the  army  to  take  up  the  prac- 
tice of  the  law  at  Rocky  Mount,  Va.,  in  July, 
1838.  In  1841-42  he  was  a  member  of  the  Vir- 
ginia House  of  Delegates,  and  from  1842  to  1847, 
and  again  from  1848  to  1852,  he  held  the  position 
of  commonwealth  attorney.  During  the  Alexican 
War  he  was  major  of  a  regiment  of  Virginia 
volunteers  from  .January.  1847,  to  August,  1848. 
On  the  approach  of  the  Civil  War  he  was  strong- 
ly in  favor  of  the  maintenance  of  the  Union,  and 
in  the  Virginia  Convention  of  1861  he  strenu- 
ously opposed  the  adoption  of  the  ordinance  of 
secession ;  but  the  ordinance  having  passed,  he 
threw  in  his  lot  with  his  State  and  entered  the 
Confederate  Army  as  a  colonel.  He  commanded 
a  brigade  at  tlie  first  battle  of  Bull  Run,  render- 
ing effective  service  to  his  side  at  a  critical 
part  of  the  battle ;  was  promoted  soon  afterwards 
to  be  brigadier-general ;  took  a  prominent  part 
in  the  battle  of  Williamsburg,  May  5,  1862, 
where  he  was  seriously  wounded,  and  distin- 
guished himself  in  the  second  battle  of  Bull  Run 
and  in  the  battle  of  Antietam.  At  Fredericks- 
burg on  December  13,  1862,  he  commanded  a 
division,  and  during  the  battle  of  Chancellors- 
ville  he  commanded  the  riglit  wing  of  General 
Lee's  army,  stationed  at  Fredericksburg,  which 
was  opposed  to  the  Federal  General  Sedgwick. 
He  commanded  a  division  of  Lee's  army  at  Gettys- 
burg. Detached  from  that  army  in  .June,  18t)4, 
to  operate  against  the  Federal  forces  in  the 
Shenandoah  Valley,  he  repelled  an  attack  of 
Hunter  at  Lynchburg  on  the  18th,  and  forced 
that  officer  to  the  Upper  Potomac.  The  valley 
thus  being  left  open,  he  advanced  to  Winchester, 
drove  the  Federal  General  Sigel  to  IMaryland 
Heights,  crossed  the  Potomac  on  -luly  6th, 
levied  $20,000  on  Hagerstown,  and  $200,000  on 
Frederick  City,  and  on  the  9th  defeated  Gen. 
Lew  Wallace  at  Monocacy  Junction.  On  the 
11th  he  threatened  the  city  of  Washington, 
which  was  in  a  state  of  consternation,  and  which 
by  a  prompt  attack  he  would  probably  have 
taken;  but  a  strong  Federal  reinforcement  hav- 
ing arrived,  he  withdrew  without  serious  molesta- 
tion, and  retired  up  the  Shenandoah  Valley. 
Toward  the  latter  part  of  the  month  he  again 
drove  across  the  Potomac  the  Federal  forces  op- 
posed to  him,  and  in  addition  sent  a  cavalry 
detachment  into  Pennsylvania  under  McCausland. 
who  occu|)ied  Chambersburg  on  .luly  30th,  and  in 
default  of  a  ransom  of  $100,000  in  gold,  burned 
the  town  in  accordance  with  Early's  orders. 
From  August  to  November  he  contended  against 
Sheridan,  then  in  command  of  the  Federal  Army 
of  the  Slienandoah,  for  the  possession  of  the  Shen- 
andoah Valley.  He  was  finally  defeated  by  supe- 
rior numbers  at  Opequan  Creek,  near  Winchester 
(September  19)  and  Fisher's  Hill  (Sentember 
22).  On  October  19  he  surprised  the  Federals 
at  Cedar  Creek,  but  the  timely  arrival  of  Sheri- 
dan turned  the  fortunes  of  the  day,  Early's  forces 
bein?  routed.  In  Marcli,  1865,  Early  was  defeated 
by  Custer  at  Waynesborough,  and  was  removed 
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from  command  by  Lee  after  he  had  reached  by 
successive  promotions  the  rank  of  lieutenant-gen- 
eral. By  many  military  critics  he  is  placed  below 
only  Lee  and  Jackson  in  the  list  of  Confederate 
generals.  After  the  war  he  lived  for  a  short  time 
in  Canada,  but  in  1867  returned  to  Virginia,  prac- 
ticed law  there  for  a  time,  then  was  associated 
with  General  Beauregard  in  the  management  of 
the  Louisiana  Lottery  at  Xew  Orleans,  and 
passed  his  last  years  in  Virginia.  He  steadfastly 
refused  until  his  death  to  take  the  oath  of  al- 
legiance to  the  United  States.  Besides  several 
addresses  on  military  subjects,  he  published  A 
Memoir  of  the  Last  Year  of  the  ^Yar  for  Inde- 
pendence, in  the  Confederate  States  of  America 
(1807).  For  an  account  of  General  Early's 
operations  in  the  Shenandoah  Valley,  consult: 
Johnson  and  Buell  (ed. ),  Battles  and  Leaders 
of  the  Civil  War,  vol.  iv.  (4  vols..  New  York. 
1887)  ;  Pond.  The  Shenandoah  Valley  in  lS6-'i 
(New  York,  1883),  in  the  "Campaigns  of  the 
Civil  War  Series" ;  and  articles  by  Long  and 
Daniel  in  vol.  xviii.  and  vol.  xxii.,  respectively, 
of  the  Southern  Historical  Society  Papers  (Rich- 
mond, 1890  and  1894). 

EARLY  ENGLISH.  The  term  generally  ap- 
plied to  the  earliest  form  of  Gothic  architecture 
(q.v. )  in  Great  Britain.  It  succeeded  the  Nor- 
man (q.v.)  toward  1200,  and  was  merged  into 
the  Decorated  style  (q.v.)  at  the  close  of  the 
thirteenth  century.  The  earliest  works,  which 
served  as  models,  as  the  choir  of  Canterbury 
Cathedral  (1175),  were  the  work  of  Frenchmen, 
and  purely  in  the  French  style.  A  mixed  Ans:lo- 
Norman  and  French  style  appears  in  the  choir 
and  east  transept  of  Lincoln  Cathedral  in  1190, 
which  may  be  regarded  as  the  best  early  example 
of.  Early  English,  with  more  of  the  original 
French  traits  than  in  later  buildings.  From  the 
begmning  the  decorative  elements  had  more  orig- 
inality than 'the  constructive,  which  were  main- 
ly imperfect  variations  of  the  French.  For  years 
after  Lincoln  choir,  buildings  were  erected  with 
pointed  design  but  not  really  Gothic  in  princi- 
ple, because  they  either  avoided  vaulting  alto- 
gether or  adhered  to  the  Norman  style  of  hea^'y 
walls  and  imperfect  equilibrium.  The  nave  of 
Lincoln  itself  (1209-35)  throws  off  many  both 
French  and  Norman  features,  and  is  in  line  with 
pure  Early  English.  The  characteristics  are : 
Very  pointed  arches :  lancet  windows :  decorative 
supernumerary  ribs  in  the  vaulting;  lack  of  con- 
nection between  the  interior  stories  by  shafts  run- 
ning from  pavement  to  cro\\Ti  of  vaulting;  high 
Norman  triporium  galleries :  round  abaci  ( see 
Abacus),  instead  of  square:  very  slender  band- 
ed shafts,  often  detached  from  their  grotmd ; 
low-vaulted  and  long  naves,  a  peculiarity  which, 
connected  with  the  breaking  of  the  vertical  con- 
tinuity, leads  the  eye  along  horizontal  instead  of 
the  vertical  lines  of  French  Gothic.  The  inter- 
nal structure  is  thus  defective  in  organic  quali- 
ties. Neither  now  nor  in  later  styles  does  Eng- 
lish Gothic  follow  the  principles  of  any  of  the 
three  main  elements  of  the  Gothic  structure — 
the  vault,  the  structural  grouped  pier  with  vault- 
ing shafts,  the  buttress  pier,  and  flying  buttress. 
Consequently,  the  side  walls  can  never  be  eliminat- 
ed: the  immense  single  windows  used  in  France 
with  tracery  are  impossible.  There  is  no  existing 
Gothic  skeleton.  The  building  that  best  exempli- 
fies the  normal  plane  of  Early  Enelish,  as  soon 
as  it  had  acqtured  full  form,  is  Salisbury  Cathe- 


dral (1220-58);  while  its  contemporary.  Wells 
Cathedral  (120(3-42),  shows  how  much  of  the 
Norman  was  still  usually  retained  under  the 
Gothic  surface.  Other  examples  are  the  cathe- 
drals of  Ely  (choir),  Worcester  (choir  and  tran- 
sei>t),  York  (transept),  Chester  (choir),  Dur- 
ham (east  end),  Rochester  (choir),  and  Foun- ' 
tain's  Abbey  (east  end).  Heavy  and  impressive 
square  towers,  high  screen-shaped  facades,  un- 
connected in  outline  with  the  structure,  small 
and  insignificant  portals — these  are  some  of  the 
characteristics  of  Early  English  exteriors.  An- 
other feature,  important  for  both  external  and 
internal  effect,  is  the  square-ending  choir,  which 
attained  increasing  popularity,  so  that  only  a 
few  round-ending  ones  have  survived.  This  made 
impossible  a  beautiful  grouping  of  radiating 
choir  chapels  and  choir  aisles.  Chronologically. 
Westminster  Abbey  belongs  to  this  style :  but 
while  its  infelicitous  exterior  is  English,  its 
interior,  which  is  one  of  the  most  beautiful  in 
the  world,  does  not  follow  the  Early  English,  but 
is  a  pure  reproduction  of  developed  French  Gothic 
(1250).  During  the  third  quarter  of  the  thir- 
teenth century  one  sees  the  approach  of  those 
changes  that  herald  the  Decorated  style  (q.v.), 
especially  in  the  presbytery  of  Lincoln  (1256- 
82).  Tracery  begins  to  appear,  and  lancet  win- 
dows are  thrown  together  in  more  truly  Gothic 
style.  Consult:  Rickman,  An  Attempt  to  Dis- 
criminate the  Styles  of  English  Architecture 
(London,  1817)  ;  Gwilt,  An  Encyclopcedia  of 
Architecture,  revised  by  Papworth  (ib.,  1867)  ; 
Moore,  Gothic  Architecture  (ib.,  1899)  ;  Prior, 
History  of  Gothic  Art  in  England   (ib.,  1900). 

EARLY   ENGLISH    TEXT   SOCIETY.      A 

societv  founded  bv  F.  G.  Furnivall  (q.v.)  in 
1864  for  the  publication  of  Old  and  Middle  Eng- 
lish manuscripts.  It  has  issued  every  year  orig- 
inal-series texts  (devoted  to  first  editions  of 
manuscripts),  and  since  1867  extra-series  texts 
(mainly  reprints  of  old  books  printed  by  Caxton 
and  other  early  publishers).  The  society  has 
as  members  some  of  the  best  English  scholars  in 
England,  the  United  States,  and  Germany.  Its 
publications,  numbering  about  200,  are  indis- 
pensable to  the  student  of  early  English  litera- 
ture. 

EARN,  orn.  A  river  and  loch  in  the  south  of 
Perthshire,  Scotland,  in  the  beautiful  valley  of 
Strathearn  (Map:  Scotland,  E  3).  The  loch  is 
seven  miles  long,  a  mile  wide,  and  very  deep,  and 
bordered  by  rugged  hills.  The  river  Earn  flows 
east  from  the  loch  for  40  miles,  past  Comrie, 
Crieff,  and  Bridge  of  Earn  (a  popular  summer 
resort),  into  the  estuary  of  the  Tay,  seven  miles 
southeast  of  Perth.  Along  the  river,  near  Aber- 
nethy.  under  a  thick  bed  of  clay,  is  a  peat  bed 
two  or  three  feet  thick,  supposed  to  be  a  con- 
tinuation of  the  submarine  forest  at  Flisk. 

EARNEST  (from  Welsh  ernes,  em.  pledge). 
A  coin  or  other  article,  usually  of  trifling  value, 
given  by  a  purchaser  to  his  vendor  'to  bind  the 
bargain'  of  sale.  The  practice  is  one  of  great 
antiquity,  and  belongs  to  the  order  of  ceremonial 
transactions  so  common  in  all  early  legal  sys- 
tems, the  validity  of  which  turns  on  the  due 
observance  of  a  prescribed  form  of  proceeding 
rather  than  upon  an  inquiry  as  to  the  real  in- 
tention of  the  parties  thereto.  The  giving  of 
earnest  is.  therefore,  not  at  all  the  same  thing 
as  part  payment  on  the  one  side  or  part  delivery 
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on  the  other,  with  which  it  is  often  confused; 
and,  in  the  case  of  earnest  proper,  no  allowance  is 
made  for  the  value  of  the  coin  or  token  given 
upon  the  settlement  of  the  transaction.  Not- 
withstanding its  quaint  and  antiquated  charac- 
ter, the  giving  of  earnest  is  still  recognized  in 
the  law  of  England  and  the  United  States  as  the 
equivalent  of  the  consideration  essential  to  the 
validity  of  a  contract.  The  Statute  of  Frauds 
(29  Car.  II.,  c.  3),  as  now  existing  in  England 
and  reenacted  in  the  several  United  States,  not 
only  recognizes  the  legal  validity  of  the  acts  of 
giving  earnest,  but  makes  the  distinction  between 
it  and  the  act  of  making  part  pajanent. 

EARRING.  An  ornament  suspended  from  the 
ear,  which  is  bored  for  the  purpose.  The  practice 
is  of  the  highest  antiquity,  though  in  the  present 
day  it  is  chiefly  confined  to  the  lower  classes  in 
Europe  and  to  the  East.  In  the  ancient  world 
there  was  a  marked  difference  between  the  Asiatic 
races,  among  whom  earrings  were  worn  by  both 
sexes,  and  the  Greeks  and  Romans,  whose  women 
alone  used  them.  Earrings  have  always  formed  an 
important  branch  of  artistic  jewelry. 

Egypt  and  Assyria.  Among  the  Egj'ptians  the 
earliest  rings  were  extremely  simple,  either  single 
hoops  of  gold,  from  1%  to  3  inches  in  diameter, 
or  several  hoops — as  many  as  six — soldered  to- 
gether. Royal  earrings  were  sometimes  in  the 
shape  of  an  asp,  set  with  precious  stones.  Later 
forms,  copied  from  Asiatic  and  Hellenic  mod- 
els, show  the  ring  ending  in  the  form  of  a 
dragon  or  antelope's  head;  others  are  pendants  in 
the  form  of  a  vase,  with  incrusted  work  or  with 
heads  of  divinities  in  relief.  But  the  earliest 
homes  of  the  really  artistic  earring  were  Babylo- 
nia, and  later  Assyria,  Avhere  it  was  a  sign  of 
rank  among  the  men.  Kings,  nobles,  and  soldiers, 
as  well  as  gods  and  genii  wore  earrings  :  the  Assy- 
rian bas-reliefs  show  the  variety  of  their  design. 
Their  general  form  is  of  a  pendant,  sometimes  a 
long  drop  or  cone  attached  to  a  heavy  ring  or  cres- 
cent, and  often,  especially  under  the  later  kings, 
in  the  form  of  a  cross ;  or  groups  of  balls,  lion- 
headed  or  bull-headed  genii,  the  symbols  of  As- 
shur  and  other  gods.  The  materials  were  gold 
and  silver:  pearls  were  sometimes  added,  ilolds 
for  earrings  have  been  found  among  the  Assyrian 
palaces  at  Koyunjik  and  Ximrud.  While  the  size 
and  decoration  were  always  kept  within  bounds 
by  the  Assyrian  jewelers,  greater  gorgeousness 
was  aimed  at  by  the  Persians,  as  well  as  by  the 
artists  of  Phoenicia,  Syria,  and  the  pre-Hellenic 
peoples  of  the  .Egean.  The  statues  from  Cyprus, 
the  tombs  of  Syria  and  of  Sidon,  show  Assyrian 
influence  enriched. 

Greek  .\xd  Etruscan.  The  Mycenaean  and 
Homeric  women  used  rich  earrings.  At  Mycenae 
and  Hissarlik  (Troy),  the  discoveries  of  Dr. 
Schliemann  included  many  early  gold  earrings  of 
different  shapes — the  bell-and-chain  pendant,  the 
fringe  pendant,  the  gondola,  the  claw-shaped,  the 
circular  plaque,  and  several  more.  In  the  lUad 
(xiv.  1S2-S3) ,  Hera  wears  earrings  ending  in  three 
drops.  The  true  gorgeousness  of  this  period  may 
be  inferred  from  the  examples  found  at  Camiros 
in  Rhodes;  they  are  long  pendants,  with  rectan- 
gular placpies,  diversified  by  zones  of  niule  fig- 
urines and  heads  joined  by  little  chains  hanging 
from  rosettes  of  filigree- work.  Hencefortli  ear- 
rings fall  into  two  main  classes:  (1)  those  worn 
against  or  close  to  the  lobe  of  the  ear.  and  some- 
times entirely  concealing  it ;    (2)   those  that  hang 


below  the  ear  and  aim  to  continue  its  lines,  not 
to  conceal  them. 

The  pre-Hellenic  and  Hellenic  earrings,  form- 
ing an  elaborate  network  of  design  in  several 
stories,  appear  to  have  influenced  the  Etruscans 
more  than  the  later  Greeks ;  for  the  Greek  ear- 
rings of  the  sixth  and  fifth  centuries  B.C.  are  ex- 
tremely simple  and  small,  and  it  is  not  until  the 
fourth,  and  especially  the  third,  century  c.c. 
that  the  richer  Hellenistic  art  returned  to  the 
more  elaborate  style  of  design.  The  Etruscan 
tombs  furnish  the  largest  number  of  examples 
for  the  early  part,  those  of  southern  Russia  for 
the  later  part  of  this  period.  The  museums  con- 
taining the  largest  number  are:  the  Gregorian 
^luseum  at  the  Vatican,  the  Campana  Collection 
at  the  Louvre,  the  Castellani  Collection  at  the 
British  ]\Iuseum,  the  ^Metropolitan  ^Museum  in 
Xew  York — all  of  which  have  been  gathered  from 
the  contents  of  Etruscan  tombs — and  the  Hermit- 
age Collection  at  Saint  Petersburg,  with  the  su- 
perb series  from  southern  Russia,  especially  from 
Kertch.  They  must  be  classified  into  two  series : 
votive  earrings,  of  very  thin  gold  and  frail  work- 
manship, made  only  for  burying  with  the  de- 
ceased ;  and  earrings  for  use,  of  heavier  workman- 
ship. The  Etruscan  tombs  contain  earrings  that 
are  both  Italian  and  Greek — it  is  not  easy  to  dis- 
dinguish  them.  They  form  the  most  numerous 
and  continuous  series  of  ancient  times,  giving  the 
styles  during  about  six  hundred  years.  The  ma- 
terial is  gold,  embossed,  with  filigree  and  granu- 
lated work,  of  the  famous  technique  which  modern 
jewelers,  headed  by  the  great  antiquarian  artist, 
Castellani,  have  tried  to  revivify.  The  main 
Etruscan  designs  are  the  following:  The  hand-bag 
shape,  formed  of  a  plaque  with  handle,  decorated 
with  spirals,  granulations,  balls  or  figured  de- 
signs, linear  or  in  relief — an  early  form,  seventh 
century ;  the  gondola  shape,  with  a  bunch  of  three 
drops  decorated  with  little  groups  of  pearls, 
I^opular  in  the  sixth  century;  the  ear-plaque, 
a  disk  usually  circular,  but  sometimes  oval, 
square,  or  oblong,  with  borders  and  zones  of  orna- 
mental designs  in  relief  and  filigree  and  with  its 
pendent  bunch  of  drops,  as  in  the  previous  kind 
used  in  the  fifth  and  fourth  centuries ;  the  ring 
with  pendant,  usually  large  and  sometimes  with 
a  diminishing  series  of  single  drops,  a  style  fre- 
quent in  the  latest  tombs  of  the  fourth  and  third 
centuries.  Some  unusual  specimens  do  not  be- 
long to  any  of  these  types.  An  exquisite  pair  of 
late  workmanship  from  Bolsena,  now  in  the 
Louvre,  has  for  its  central  piece  a  vase,  sur- 
mounted by  Apollo  as  sun-god,  drawn  by  four 
horses  in  a  chariot,  and  accompanied  by  winged 
Victories;  its  artistic  beauties  are  to  be  seen  only 
under  a  magnifier.  Another  beautiful  pair  from 
.southern  Russia,  among  the  many  at  Saint 
Petersburg,  has  as  centre  a  circular  plaque  with 
a  Nereid  on  a  Triton  in  relief.  Such  elaborate 
works  have  a  profusion  of  hanging  figurines, 
flowers,  fruits,  birds,  vases,  chain-nets,  and  their 
gold-work  is  often  enhanced  by  colored  enamels. 
The  late-Greek  artists  in  the  service  of  the  kings 
of  the  region  of  tlie  Bosporus,  whose  works 
abound  in  southern  Russia,  appear  to  have  ex- 
celled all  others.  Both  Greek  and  Roman  statues 
exist  with  the  lobes  of  their  ears  bored  for  ear- 
rings— as  in  the  ^ledici  Venus. 

Roman.  The  Romans  naturally  inherited  the 
taste  from  the  Etruscans  and  later  borrowed 
forms    from    late-Greek    art.      Pliny    says     (xi. 
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50)  that  there  was  no  part  of  dress  on  which 
greater  expense  was  lavished ;  and  Seneca  men- 
tions one  worth  a  patrimony,  consisting  of  four 
pearls  above  and  below  a  central  precious  stone. 
Roman  artists  popularized  for  the  first  time  the 
use  of  precious  stones  in  earrings.  It  was  char- 
acteristic that  they  valued  them,  not  as  the 
Greeks  had,  for  beauty  or  workmanship,  but  for 
the  value  of  the  material.  Roman  earrings  were 
therefore  much  less  artistic,  and  jewels — espe- 
cially pearls  and  emeralds — replaced  gold  almost 
entirely,  excluding  the  old  methods  and  designs 
entirely.  Tliis  decadence  was  accentuated  during 
the  later  Empire.  It  is  interesting  to  note  that 
the  Roman  poets  and  writers  speak  of  distinguish- 
ing an  Oriental  man  by  his  use  of  the  earring. 

Byzantine  and  Barbaric.  Proof  that  it  still 
remained  the  custom  in  the  East  for  the  men  to 
wear  earrings  even  later,  is  given  by  several  By- 
zantine works  of  art,  such  as  the  mosaics  rep- 
resenting Justinian  and  Theodora  at  Ravenna, 
and  ivories  of  later  Byzantine  rulers,  in  which 
the  emperors  as  well  as  the  empresses  wear  ear- 
rings. The  tj'pe  of  loop  earrings  and  those  with 
filigree-work  were,  however,  perpetuated  even 
through  the  Early  Christian  period,  with  orna- 
ments of  spirals  and  pellets,  bands,  circles,  and 
even  birds,  found  in  Egj-ptian,  Italian,  and  other 
tombs.  The  barbarous  tribes  of  the  North,  who 
destroyed  Roman  civilization,  varied  in  their 
use  of  the  earring.  The  Goths,  coming  from 
farther  east,  were  partial  to  them,  with  hea^y 
gold  and  enamel  designs :  and  in  this  they  were 
somewhat  rudely  imitated  by  the  Lombards.  The 
jNIerovingian  Franks  affected  a  simple  ring,  with 
cue  or  more  stones  set  in  the  centre.  But  the 
Anglo-Saxons  hardly  used  any.  Many,  however, 
are  found  in  the  early  graves  of  Belgium,  France. 
Rhenish  and  Bavarian  Germany,  and  especially 
Hungary,  although  none  approach  the  beauty  of 
classic  or  Etruscan  design.  Cloisonne  enamel  was 
a  novelty  in  technique,  introduced  by  these  north- 
ern jewelers. 

India.  It  is  an  interesting  fact  that  late-Greek 
designs  appear  to  have  been  perpetuated  in  In- 
dian jewelry.  In  Cashmere  and  the  Punjab,  the 
style  with  gems  and  enamels,  in  Tibet  that  with 
heavy  gold  forms,  in  the  region  of  Orissa  and  in 
other  northern  provinces,  the  filigree  and  granu- 
lar work.  Indian  earrings  are  the  most  gorgeous 
and  artistic  perpetuation  in  recent  times  of  the 
ancient  styles.  At  the  same  time  the  ancient  de- 
signs of  Assyria  and  Phoenicia  are  in  part  per- 
petuated among  the  modern  Arab  and  Syrian 
tribes. 

The  Renaissance.  The  ^liddle  Ages  in  Europe 
abandoned  the  earring  in  the  circle  of  high  life, 
the  custom  being  perpetuated  only  by  the  peasan- 
try. The  innumerable  works  of  art  reproducing 
the  costume  of  the  period  between  the  tenth  and 
fifteenth  centuries  show  hardly  a  single  earring. 
The  change  of  taste  came  during  the  Renaissance, 
especially  on  the  approach  of  the  sixteenth  cen- 
tury. The  Italian  jewelers  furnished  models  for 
nearly  all  Europe,  and  the  technique  reverted  to 
gold-work  with  frequent  use  of  enameling  and 
precious  stones.  The  pendant  type  was  universal- 
ly employed,  of  many  shapes,  based  on  the  circle, 
the  cross,  the  heart,  the  drop.  There  was  every 
variety  of  style,  from  heavy  embossed  work  in 
solid  metal,  often  with  figures  in  high  relief,  to 
the  even  more  favorite  form  of  lace-like  open- 
work in  the  rather  regular  geometric  patterns  of 


Renaissance  design,  with  occasional  free  use  of 
foliage  and  fiowers.  though  never  so  realistic  as 
in  ancient  jewelry.  Portuguese,  Spanish,  Ger- 
man, French,  and  English  work  of  the  sixteenth 
and  early  seventeenth  centuries,  while  based  on 
Italian  originals,  developed  national  character- 
istics ;  and  this  style,  sinking  into  the  middle  and 
peasant  classes,  has  been  perpetuated  by  them, 
alongside  of  even  more  antique  patterns  up  to  the 
present  time.  It  was  among  the  jewelry  of  the 
peasants  of  modern  Tuscany  that  Caotellani 
found  the  lost  secrets  of  the  Etruscan  jewelers. 
The  so-called  peasant  jewelry  of  Europe,  as  first 
shown  by  the  Paris  Exhibition  of  1867  (now  in 
South  Kensington  ^luseum ) ,  presents  the  only 
modern  characteristic  work  comparable  to  that  of 
modern  India  in  regard  to  earrings  as  well  as 
other  branches  of  the  art.  It  is  an  interesting 
fact  that  in  many  primitive  parts  of  Europe — 
the  Basque  Provinces,  Brittany,  and  Normandy, 
southern  Italy — the  men  as  well  as  the  women 
wear  earrings,  but  usually  in  the  form  of  simple 
rings. 

EAR-SHELL,  or  Ormer.     See  Abalone. 

EARTH,  The  (AS.  eorpe,  Icel.  jorp,  Goth. 
airpa,  Teut.  Hcrtha,  OHG.  erde,  Ger.  Erde, 
earth ;  connected  with  Gk.  epo-fe,  era-ze,  on  the 
ground,  and  possibly  with  Lat.  arvum,  field, 
arai-c.  Gk.  dpovv,  aroitn,  OGhurch  Slav,  orati,  Ir. 
araim,  Goth,  arjan,  Icel.  erja,  OHG.  erian,  dia- 
lectic Ger.  iiren,  eren,  AS.  erian,  archaic  Eng. 
car,  to  plow).  The  planet  on  which  we  live,  the 
third  in  order  of  distance  from  the  sun,  and  the 
largest  within  the  orbit  of  Jtipiter. 

The  Form  and  the  ^Iagnitude  of  the  Earth. 
To  a  spectator  so  placed  as  to  have  an  unob- 
structed view  in  all  directions,  the  earth  appears 
a  circular  plain  on  whose  circumference  the 
vault  of  heaven  seems  to  rest.  In  ancient  times, 
even  philosophers  looked  upon  the  earth  as  a  flat 
disk  swimming  upon  the  Avater.  But  many  ap- 
pearances were  soon  observed  to  be  at  variance 
with  this  idea,  and  even  in  antiquity  the  curved 
form  of  the  earth  began  to  be  suspected.  It 
is  only  by  assuming  the  earth  to  be  curved  that 
Ave  can  explain  how  our  circle  of  vision  becomes 
wider  as  our  position  is  more  elevated,  and  how 
the  tops  of  towers,  mountains,  masts  of  ships, 
and  the  like,  come  first  into  view  as  we  ap- 
proach. There  are  many  other  proofs  that  the 
earth  is  a  globe.  Thus,  as  we  advance  from  the 
poles  toward  the  equator,  ncAv  stars,  formerly  in- 
visible, come  gradually  into  view ;  the  shadoAV 
of  the  earth  upon  the  moon  during  an  eclipse 
is  always  round ;  the  same  momentary  appear- 
ance in  the  heavens  is  seen  at  different  hours  of 
the  day  in  different  places  on  the  earth's  sur- 
face; and  lastly,  since  1519.  the  earth  lias  been 
circumnavigated  innumerable  times.  It  is  not, 
howeA^er,  strictly  true  that  the  earth  is  a  sphere; 
it  is  slightly  flattened  or  compressed  at  two  op- 
posite points — the  poles— as  has  been  proved  by 
actual  measurement  of  degrees  of  latitude  (q.v. ) 
and  by  obserA'ations  of  the  pendulum.  It  is  found 
that  a  degree  of  a  meridian  is  not  cA-eryAvhere  of 
the  same  linear  length  (see  Degree  of  Lati- 
tude), Avhich  Avould  be  the  case  if  the  earth 
Avere  a  perfect  sphere,  but  increases  from  the 
equator  to  the  poles,  from  Avhich  it  is  rightly 
inferred  that  the  earth  is  flattened  there.  A 
pendulum,  again,  of  a  giA'en  length  is  found  to 
moA'e  faster  Avhen  carried  toAvard  the  poles,  and 
more  sloAvly  Avhen   carried  toAvard  the  equator; 
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which  shoAvs  that  the  force  of  gravity  is  less 
at  the  equator  than  at  the  poles,  or,  in  other 
words,  that  the  centre  is  more  distant  at  the 
former  than  at  the  latter.  The  diminished  force 
of  gravity  at  the  equator  has.  it  is  true,  an- 
other cause — namely,  the  centrifugal  force  aris- 
ing from  the  rotation  of  the  eartli,  which  acts 
counter  to  gravitation,  and  is  necessarily  great- 
est at  the  equator,  where  the  linear  velocity 
of  rotation  is  greatest,  and  gradually  lessens  as 
we  move  northward  or  southward,  till  at  the 
poles  it  is  nothing.  But  the  diminution  of  the 
force  of  gravity  at  the  equator,  arising  from  the 
centrifugal  force,  amounts  to  only  ^|^  of  the 
whole  force;  while  the  diminution  indicated  by 
the  pendulum  is  yi^.  The  diflerence,  or  ^l-g 
nearly,  remains  assignable  to  the  greater  distance 
of  the  surface  from  the  centre  at  the  equator  than 
at  the  poles.  From  the  most  accurate  measure- 
ments of  degrees  that  have  been  made,  the  flat- 
tening or  ellipticity  of  the  earth  has  been  deter- 
mined at  gij  nearly;  or  the  equatorial  radius  is 
to  the  polar  as  300  to  299.  These  measurements 
of  degrees  determine  not  only  the  shape,  but  also 
the  size  of  the  earth.  It  is  thus  found  that  the 
equatorial  semi-diameter  amounts  to  .3963  miles, 
while  the  polar  semi-diameter  is  3950  miles. 

The  ^Iass  axd  Dexsitt  of  the  Earth.  There 
are  several  methods  of  weighing  the  earth:  (1) 
The  first  metiiod  is  by  observing  how  much  the 
attraction  of  a  mountain  deflects  a  plummet  from 
a  vertical  line.  This  being  observed,  if  we  can 
ascertain  the  actual  weight  of  the  mountain,  we 
can  calculate  that  of  the  earth.  In  this  way 
]\Iaskelyne,  in  the  years  1774-76,  by  experi- 
ments at  Schehallien,  in  Scotland,  a  large  moun- 
tain mass  lying  east  and  west,  and  steep  on  both 
sides,  calculated  the  earth's  mean  density  to  be 
five  times  greater  than  that  of  water.  The  ob- 
served deflection  of  the  plummet  in  these  experi- 
ments was  about  six  minutes.  In  the  method 
just  described  there  must  always  be  uncertainty, 
however  accurate  the  observations,  in  regard  to 
the  mass  or  weight  of  the  mountain.  (2)  The 
method  known  as  Cavendish's  is  much  freer 
from  liability  to  error.  This  method  was  first 
employed  by  Henry  Cavendish  on  the  suggestion 
of  jMichel,  and  has  since  been  repeated  by  Reich, 
of  Freiburg,  and  by  Baily.  In  the  apparatus 
used  by  Baily,  two  small  balls  at  the  extremities 
of  a  fine  rod  are  suspended  by  a  wire,  and  their 
position  carefully  obsersed  by  the  aid  of  a  tele- 
scope. Large  balls  of  lead  placed  on  a  turning 
frame,  the  centre  of  which  is  in  the  prolonga- 
tion of  the  suspending  wire,  are  then  brought 
near  them  in  such  a  way  that  they  can  aflfect 
them  only  by  the  force  of  their  attraction.  On 
the  large  balls  being  so  placed,  the  small  ones 
move  toward  them  through  a  small  space,  which 
is  carefully  measured.  The  position  of  the  large 
balls  is  then  reversed — i.e.  they  are  placed  at 
the  same  angular  distance  on  the  other  side  of 
the  small  balls — and  the  change  of  the  position 
of  the  small  balls  is  again  observed.  !Many  ob- 
servations are  made,  till  the  exact  amount  of  the 
deviation  of  the  small  balls  is  ascertained  beyond 
doubt.  Then  by  calculation  the  amount  of  at- 
traction of  the  large  balls  to  produce  this  devia- 
tion is  easily  obtained.  Having  reached  this,  the 
next  question  is,  What  would  their  attraction 
be  if  they  were  as  large  as  the  earth?  This  is 
easily  answered :  and  hence,  as  we  know  the  at- 
tractive force  of  the  earth,  we  can  at  once  com- 


pare its  mean  density  with  that  of  lead.  Baily's 
ex{>eriments  lead  to  the  result  that  the  earth's 
mean  density  is  5.67  times  that  of  water.  (3) 
A  third  mode,  tried  by  Airy,  consisted  in  ob- 
serving two  invariable  pendulums,  one  at  the 
earth's  surface,  the  other  at  the  bottom  of  a  pit 
at  Harton  Colliery,  near  Newcastle,  1260  feet 
below  the  surface.  The  density  of  the  earth,  as 
ascertained  from  this  experiment,  is  six  to  seven 
times  that  of  water;  but,  for  various  reasons, 
this  result  is  not  to  be  accepted  as  against  that 
of  the  Cavendish  experiment,  and  it  is  said  that 
Airy  himself  was  dissatisfied  with  it,  and  meant 
to  repeat  the  experiment  with  new  precautions. 
The  most  recent  determination  of  the  earth's 
density  was  made  by  Wilsing,  at  Potsdam,  using 
a  method  not  dissimilar  from  Cavendish's.  Wil- 
sing found  5.59  as  his  final  result.  The  density 
of  the  eartli  being  thus  known,  its  mass  or 
weight  is  easily  calculated  and  made  a  unit  for 
measuring  that  of  the  other  bodies  in  the  solar 
system. 

The  Motions  of  the  Earth.  The  earth,  as 
a  member  of  the  solar  system,  moves  along  with 
the  other  planets  round  the  sun  from  west  to 
east.  This  journey  round  the  sun  is  performed 
in  about  365 ^^  days,  which  we  call  a  year  (solar 
year).  The  earth's  path  or  orbit  is  not  a 
circle,  but  an  ellipse  of  small  eccentricity,  in 
one  of  whose  foci  is  the  sun.  It  follows  that  the 
earth  is  not  equally  distant  from  the  sun  at  all 
times  of  the  year;  it  is  nearest,  or  in  perihelion, 
at  the  beginning  of. the  year,  or  when  the  North- 
ern Hemisphere  has  Avinter;  and  at  its  greatest 
distance,  or  aphelion,  about  the  middle  of  the 
year,  or  during  the  summer  of  the  Northern 
Hemisphere.  The  diflference  of  distance,  how- 
ever, is  too  small  to  exercise  any  perceptible  in- 
fluence on  the  heat  derived  from  the  sun,  and 
the  variation  of  the  seasons  has  a  quite  diflferent 
cause.  The  least  distance  of  the  sun  from  the 
earth  is  over  91,000,000  miles,  and  the  greatest 
over  94,000,000 :  the  mean  distance  is  conimonlv 
stated  at  92,900.000  miles.  (See  Paralla^x, 
Solar.)  If  the  mean  distance  be  taken  as  unity, 
then  the  greatest  and  least  are  respectivelv  rep- 
resented by  1.01677  and  0.98323.  It  follows  that 
the  earth  yearly  describes  a  path  of  upward  of 
560,000,000  miles,  so  that  its  velocity  in  its  oroit 
is  about  19  miles  a  second. 

Besides  its  annual  motion  round  the  sun  the 
earth  has  a  daily  motion  or  rotation  on  its  axis. 
Avhich  is  performed  from  west  to  east  and  occu- 
pies exactly  23  hours.  56  minutes,  4.090  seconds 
of  ordinary  mean  solar  time.  On  this  motion 
depend  the  rising  and  setting  of  the  sun.  or  the 
changes  of  day  and  night.  The  relative  lengths 
of  day  and  night  depend  upon  the  angle  formed 
by  the  earth's  axis  with  the  plane  of  its  orbit. 
If  the  axis  were  perpendicular  to  the  plane  of 
the  orbit,  day  and  night  would  be  equal  during 
the  whole  year  over  all  the  earth,  and  there 
would  be  no  change  of  seasons;  but  the  axis 
makes  with  the  orbit  an  angle  of  23.5°,  and  the 
consequence  of  this  is  all  that  variety  of  sea- 
sons and  of  climates  that  Ave  find  on  the  earth's 
surface,  for  it  is  only  for  a  small  strip  (theoretic- 
ally for  a  mere  line)  lying  under  tlie  equator  that 
the  days  and  nights  are  equal  all  the  year:  at  all 
other  places  this  equality  only  occurs  on  the  tAvo 
days  in  each  year  Avhen  the  sun  seems  to  pass 
through  the  celestial  equator — i.e.  about  ^larch 
21st  and  September  23d.     From  March  21st  the 
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sun  departs  from  the  equator  toward  the  north, 
till,  about  June  21st,  he  has  reached  a  northern 
declination  of  23.5°,  when  he  again  approaches 
the  equator,  which  he  reaches  about  September 
23d.  He  then  advances  southward,  and  about 
December.  21st  has  reached  a  southern  declina- 
tion of  23.5°,  when  he  turns  once  more  toward 
the  equator,  at  which  he  arrives  March  21st. 
The  21st  of  June  is  the  longest  day  in  the  North- 
ern Hemisphere,  and  the  shortest  in  the  South- 
ern; with  the  21st  of  December  it  is  the  reverse. 
The  linear  velocity  of  axial  rotation  at  the 
earth's  surface  evidently  increases  gradually 
from  the  poles  to  the  equator,  where  it  is  about 
24,840  miles  a  day,  or  about  1440  feet  in  a  sec- 
ond. A  direct  proof  of  the  rotation  of  the  earth 
is  furnished  by  experiments  with  the  pendulum, 
which,  as  we  have  already  pointed  out.  show  a 
decrease  of  the  force  of  gravity  from  the  poles 
toward  the  equator ;  and  though  a  part  of  this 
decrease  is  owing  to  tne  want  of  perfect  spheric- 
ity, a  part  also  arises  from  the  centrifugal  force 
caused  by  the  motion  of  rotation.  Another  di- 
rect proof  of  rotation  may  be  drawn  from  the 
observation  that  bodies  dropped  from  a  consider- 
able height  deviate  toward  the  east  from  the 
vertical  line.  The  analogy  of  our  earth  to  the 
other  planets  may  be  also  adduced  as  an  argu- 
ment, since  their  rotation,  with  the  exception  of 
the  smallest  and  the  most  distant,  is  distinctly 
discernible.  Finally,  an  additional  proof  of  the 
earth's  rotation  Mas  given  in  1851  by  Foucault's 
experiment  with  the  pendulum.  The  principle 
of  the  experiment  is  this — that  a  pendulum  once 
set  in  motion,  and  swinging  freely,  continues  to 
swing  in  the  same  plane,  while  at  any  place  on 
the  earth  the  plane  of  the  meridian  continues  to 
change  its  position  relative  to  this  fixed  plane. 
This  experiment,  being  tried,  verified  the  expect- 
ed rotation  most  satisfactorily. 

If  the  turning  of  the  earth  on  its  axis  is  once 
admitted  to  be  the  cause  of  the  apparent  daily 
motion  of  the  heavens,  it  is  an  easy  step  to  con- 
sider the  annual  motion  of  the  sun  through  the 
constellations  of  the  zodiac  as  also  apparent, 
and  arising  from  that  revolution  of  the  earth 
about  the  sun  which  we  have  already  mentioned. 
If  we  consider  that  the  mass  of  the  sun  is  about 
332,000  times  greater  than  that  of  the  earth, 
and  that  by  the  laws  of  mechanics  two  bodies 
that  revolve  round  each  other  must  revolve  about 
their  common  centre  of  gravity,  the  idea  of  the 
sun  revolving  about  the  earth  is  seen  to  be 
simply  impossible.  The  common  centre  of  grav- 
ity of  the  two  bodies,  being  distant  from  the 
centre  of  each  inversely  as  their  respective 
masses,  is  calculated  to  be  far  within  the  body 
of  the  sun,  which  has  a  diameter  of  866,400 
miles.  But  it  is  easy  to  see  how  the  apparent 
motion  of  the  sun  on  the  ecliptic  naturally 
arises  from  a  motion  of  the  earth  about  the 
sun.  The  motions  of  the  planets,  also,  that  ap- 
pear so  complicated  and  irregular  as  seen  by  us, 
can  only  be  satisfactorily  explained  by  assuming 
that  they,  too,  revolve  round  the  sun  in  the  same 
direction  as  the  earth.  See  the  articles  Precession 
and  Nutation  for  an  account  of  a  sinall  periodic 
motion  of  the  earth's  axis  and  its  effects. 

The  Earth's  Temperature.  The  phenomena 
of  heat  on  the'  earth's  surface  are  described  under 
Climate;  Meteorology;  and  other  heads.  As 
we  go  below  the  surface,  we  reach  a  depth  be- 
yond which    the   interior  of  the   earth   seems   to 


have  no  sympathy  with  the  external  causes  of 
heat  or  cold,  and  its  heat  appears  to  be  its  own, 
and  to  increase  according  to  a  fixed  law  the 
deeper  we  descend.  The  average  rate  of  observed 
increase  is  1°  F.  for  a  descent  of  between  40 
and  50  feet.  The  distribution  of  the  land  and 
Avater  surfaces,  with  their  area,  is  discussed  in 
the  article  Geography  (q.v.).  For  the  physical 
features   of  the  earth,   see   Geology. 
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EARTH-CHEST'NUT.     See  Eabthnut. 

EARTH     CURRENTS.       See     Terrestrial 
Magnetism. 

EARTHENWARE.     See  Pottery. 

EARTH-HOG,  or  Pig.  A  name  for  the  Aard- 
Vark  ( q.v. ) . 

EARTH  LODGE.  A  domicile  of  earth,  or 
within  the  earth.  The  middle-latitude  Amerind 
tribes  made  typical  earth  lodges  for  winter  use. 
The  Caddoan,  Siouan,  and  Athapascan  domicile 
for  the  winter  was  constructed  by  making  an 
excavation  from  two  to  four  feet  deep,  within 
which  a  framework  of  poles  was  erected.  This 
was  covered  with  grass  or  shrubbery  and  the  ex- 
cavated earth  was  heaped  over  all.  The  entrance 
was  a  long  covered  way.  Among  the  California 
tribes  there  was  a  corresponding  type,  though 
placed  deeper  in  the  earth  and  with  a  propor- 
tionately longer  covered  entrance.  This  building 
was  used  as  a  'medicine'  lodge,  i.e.  a  temple,  or 
place  for  sacred  ceremonies.  In  southern  Cali- 
fornia and  throughout  the  arid  region  generally 
a  single  domicile  usually  served  both  for  winter 
and  summer  use.  This  was  commonly  built 
of  grass  or  cones  or  wattled  shrubbery  supported 
by  a  framework  of  poles,  but  a  trace  of  the  more 
primitive  form  survived  in  a  roof-covering  of 
earth  and  sometimes  in  a  plastering  of  mud 
with  imbedded  pebbles.  This  latter  type  is  of 
much  interest  as  a  precursor  of  the  pise  type  in 
which  American  aboriginal  architecture  may  be 
said  to  have  culminated.  The  pebble-set  plaster- 
ing was  thickened,  then  the  pebbly  mud  was 
rammed  between  two  wattled  walls.  As  a 
further  development  the  wattling  was  reduced  to 
movable  screens  between  which  successive  ledges 
of  rammed  earth  were  built  up  and  permitted 
to  set  by  drying;  while  the  earthen  roof  gradu- 
ally became  a  resting-place,  then  a  refuge  as  the 
Avails  developed  into  parapets,  and  eventually  an 
upper  floor  when  the  parapet  had  become  a  full 
story.  This  perfect  type  of  earth  lodge  co- 
exists  with   the   essentially   primitive   neighbor- 
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ing  type.  Earth  lodges  abound  also  in  the  mid- 
dle latitudes  of  iSouth  America,  as  well  as  in 
many  parts  of  Asia  and  Europe.  Tacitus  ( Ger- 
laaniu,  xvi.)  speaks  of  earth  lodges  among  the 
(lermans.  Subterranean  galleries  exist  in  those 
parts  of  Scotland,  Ireland,  and  England  where 
Gaelic  speech  is  prevalent.  Hence  these  prehis- 
toric remains  are  thought  to  have  been  of  Celtic 
origin.  They  consist  of  a  principal  chamber,  often 
with  rooms  on  the  sides  and  reaching  the  depth  of 
fifty  feet  or  more.  The  walls  are  said  to  be  of 
stones  laid  up  dry  and  the  roofs  of  slabs  are 
often  not  more  than  a  foot  beneath  the  surface. 
Relics  of  Roman  origin  are  found  in  some,  and 
it  cannot  be  positively  alVirmed  who  built  them. 
Whole  cities  in  Russia  are  under  the  ground. 

In  Japan,  especially  in  the  north,  and  in  Korea, 
earth  lodges  were  formerly  in  use.  One  of  the 
most  interesting  jjhases  of  this  type  of  habita- 
tion culminates  in  the  dome-shaped  snow  hut  of 
those  Eskimo  who  live  away  from  any  timber- 
supply.  Across  the  northern  portion  of  the 
earth  the  tribes  live  under  sod  a  part  of  the 
year.  These  subterranean  abodes  are  built  of 
wood  and  covered  with  earth.  In  Arctic  America, 
where  driftwood  abounds,  the  Eskimo  make  a 
strong  framework  of  logs  over  which  earth  is 
heaped.  The  chambered  tomb  or  dolmen  is  mere- 
ly the  earth  lodge  for  the  dead;  the  snow  dome, 
prototype  and  forerunner  of  the  most  imposing 
architectural  feature,  is  the  climax  of  the  earth 
lodge  for  the  living. 

EARTHLY  PARADISE,  The.  A  series  of 
narrative  poems  by  ^^'illiam  ]\Iorris,  modeled 
on  Chaucer's  Canterhury  Tales  and  published 
in  1868-71.  The  separate  poems  are  mythological 
stories  told  by  Norwegian  voyagers  in  search 
of  an  earthly  paradise. 

EARTHNUT.  A  popular  name  for  the  tu- 
l)ers  of  certain  umbelliferous  plants,  particularly 
Carum  bulbocastanum  and  Conopodium  flexuo- 
sum,  which  are  common  in  most  parts  of  Europe. 
!sames  of  the  same  signification  are  given  to 
them  in  a  number  of  European  languages.  Pig- 
nut is  another  common  English  name,  because 
pigs  are  very  fond  of  them.  They  are  also  called 
earth-chestnut,  from  their  resemblance  in  taste 
and  qualities  to  chestnuts.  They  are  wholesome 
and  nutritious,  and  form  an  article  of  trade  in 
Sweden,  and  have  sometimes  been  recommended 
as  worthy  of  more  attention  than  they  have  yet 
received.  Carum  ferulpefolium  likewise  affords 
tubers,  which  are  used  as  food  in  Greece.  The 
somewhat  similar  tubers  of  other  umbelliferous 
plants,  as  CEnanthe  pimpinelloides  and  Chfero- 
phyllum  tuberosum,  are  sometimes  also  used  for 
food.  The  name  earthnut  is  sometimes  extended 
to  other  small  tuberous  roots  of  similar  quality, 
although  produced  by  plants  widely  remote  in 
the  botanical  system,  as  Apies  tuberosa  and 
Lathyrus  tuberosus,  Cyperus  rotundus,  Arachis 
hypogiva.  etc. 

EARTHQUAKE.  A  term  applied  to  any 
tremor  or  shaking  of  the  solid  crust  of  the 
earth  due  to  natural  subterranean  concussion. 
Earthquakes  vary  in  intensity  from  tremors  so 
slight  as  to  be  observed  only  by  the  most  deli- 
cate instruments,  to  violent  destructive  shocks. 
\Miile  the  more  violent  shocks  are  not  of  fre- 
quent occurrence,  except  in  certain  localities, 
slight  tremors  are  shown,  by  the  delicate  instru- 
ments now  used,  to  be  of  surprising  frequency. 


The  earth  is  indeed  anything  but  a  terra  firma. 
The  succession  of  phenomena  recorded  in  nota- 
ble earthquakes  is  tirst  a  trembling,  next  a 
severe  shock  or  several  shocks  in  quick  succes- 
sion, and  then  a  trembling,  gradually,  but  rapid- 
ly, becoming  insensible.  Noises  of  sundry  kinds 
usually  precede,  accompan}-,  or  succeed  the 
earthquake.  These  have  been  likened  to  the 
howling  of  a  storm,  the  growling  of  thunder,  the 
clanking  of  iron  chains,  the  rumbling  of  heavy 
wagons  along  the  road,  the  shattering  and  crash- 
ing of  enormous  masses  of  glass,  etc.  Such 
noises  are  conducted  through  the  ground, 
through  the  sea,  or  through  the  air.  Through 
the  ground  they  travel  for  the  greatest  dis- 
tances; cases  being  known  where  they  have 
traveled  nearly  200  miles. 

An  earthquake  begins  at  some  point  of  sub- 
terranean shock,  called  the  eentrum  or  focus, 
and  travels  in  waves,  with  gradually  diminish- 
ing energj',  in  every  direction  from  this  point. 
It  has  been  determined  that  these  foci  are  com- 
monly at  depths  of  8  or  10  miles  below  the  sur- 
face, and  rarely  as  deep  as  25  or  30  miles.  This 
determination  is  based  on  the  fact  that  at  the 
epicentum  over  the  locus  the  shock  is  felt  as  a 
vertical  movement,  while  away  from  this  point 
the  shock  comes  to  the  surface  obliquely.  The 
angle  at  which  the  shock  emerges  from  the 
ground  is  determined  by  the  results  of  the  shocks 
on  walls  and  buildings.  With  a  number  of  such 
observations  at  various  situations,  the  point  of 
origin  of  the  earthquake  may  be  located.  The 
earthquake  shock  is  transmitted  through  rock 
in  two  waves:  one,  the  compression  wave,  vi- 
brating parallel  to  the  direction  of  transmission ; 
and  the  other,  the  distortion  wave,  vibrating 
normal  to  the  direction  of  transmission.  The 
former  has  the  greater  velocity.  The  waves  are 
of  small  amplitude;  the  ground  moves  upward 
or  downward,  or  obliquely,  or  horizontally, 
usually  through  a  very  small  fraction  of  an  inch, 
and  seldom  through  a  space  of  more  than  two  or 
three  inches.  The  destructiveness  of  the  earth- 
quake is  dependent  more  on  velocity  than  on 
amplitude  of  the  wave-movement.  With  great 
velocity  a  movement  of  a  small  fraction  of  an 
inch  is  sufficient  to  shatter  brick  buildings.  As 
to  the  velocity  of  earthquake  Avaves,  Professor 
Milne,  one  of  the  leading  investigators  of  earth- 
quakes, concludes  that  "difi'erent  earthquakes, 
although  they  may  travel  across  the  same  coun- 
try, have  very  variable  velocities,  varying  be- 
tween several  hundreds  and  several  thousands  of 
feet  per  second;  that  the  same  earthquake  travels 
more  quickly  across  districts  near  to  its  origin 
than  it  does  across  districts  which  are  far  re- 
moved ;  and  that  the  greater  the  intensity  of  the 
shock,  the  greater  is  the  velocity."  The  num- 
ber of  shocks  in  an  earthquake  and  the  length  of 
time-interval  between  them  varies  between  wide 
limits.  The  cities  of  Caracas  and  Lisbon  were 
destroyed  in  a  few  minutes,  while  the  Calabrian 
earthquake,  beginning  in  178.3,  continued  for 
four  years. 

The  structure  and  nature  of  the  rocks  through 
which  the  earthqiiake  shock  is  transmitted  have 
an  effect  on  the  transmission  of  earthquake 
waves,  causing  numerous  deflections  and  delays. 
It  has  been  noted  that  localized  areas  are  some- 
limes  not  sensibly  affected,  while  surrounding 
areas  feel  the  movement.  Also,  shocks  which 
are   not   felt   at   the   surface   have   been   felt   in 
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mines,  and  vice  versa.  When  an  earthquake  oc- 
curs beneath  the  sea,  the  vertical  movements  of 
the  sea-bed  generate  a  great  wave,  conunonly  but 
erroneously  called  a  tidal  wave,  which  is  propa- 
gated outward  from  the  centre  of  shock  and 
reaches  the  land  after  the  arrival  of  the  earth- 
wave.  In  the  open  sea  this  wave  is  so  broad 
that  it  cannot  be  perceived;  but  when  it  reaches 
shallow  water  near  the  shore  it  rushes  forward 
as  an  immense  breaker,  sometimes  60  feet  or 
more  in  height,  and  overwhelms  everything  in  its 
course.  The  sandy  beach  deposits  and  loose 
boulders  are  swept  away,  while  inland  the  sur- 
face is  strewn  with  debris.  The  velocity  of  these 
great  sea-waves  is  much  greater  than  the  ordi- 
nary waves  raised  by  the  wind.  A  submarine 
earthquake  near  the  coast  of  Japan  in  1S54  gave 
rise  to  sea-waves  which  traversed  the  whole 
breadth  of  the  Pacific  at  a  rate  of  about  370 
miles  per  hour.  At-  Simoda,  Japan,  the  waves 
were  30  feet  high,  while  at  San  Diego,  Cal.,  they 
measured  only  six  inches. 

The  extent  of  country  affected  by  an  earth- 
quake shock  depends  on  the  violence  of  the  shock 
and  the  geological  structure  of  the  region.  Some 
earthquakes  are  local  affairs,  affecting  but  a 
limited  area.  The  earthquake  of  Lisbon  in  1755, 
which  threw  down  the  greater  part  of  the  city 
in  six  minutes,  and  caused  the  death  of  60,000 
people,  disturbed  an  immense  area,  it  being  felt 
in  the  Alps,  Great  Britain,  in  the  Baltic,  and  in 
northern  Germany;  and  at  Algiers  and  Fez  as 
severely  as  in  Spain  and  Portugal ;  while  the 
effects  of  the  sea-waves  were  noticeable  at  much 
greater  distances.  The  Charleston.  S.  C,  earth-- 
quake  of  August  31,  1886,  which  threw  down 
many  buildings  in  the  city,  was  observed  from 
the  Carolina  coast,  Georgia,  and  central  Florida, 
northward  to  southern  New  England,  across 
New  York  jto  Ontario,  Canada,  and  westward  to 
eastern  Louisiana,  Arkansas,  INIissouri,  and 
Iowa;  an  area  800  miles  wide  by  1000  miles 
from  north  to  south.  By  use  of  instruments 
now  available,  very  slight  tremors  may  lie  de- 
tected at  great  distances  from  their  origin.  The 
question  arises  whether  the  shocks  are  trans- 
mitted along  the  crust  of  the  earth  or  through 
the  earth,  i.e.  along  the  circumference  or  along 
a  chord.  If  the  earthquake  wave  is  transmitted 
through  the  crust,  the  wave  coming  around  the 
earth  one  way  ought  to  reach  a  distant  point 
(not  the  antipode)  earlier  or  later  than  the 
wave  going  around  the  earth  the  other  direction. 
In  other  words,  the  instruments  at  any  distant 
point  ought  to  record  two  periods  of  disturbance 
from  the  same  initial  shock.  This  is  found  not 
to  be  the  case.  It  is  concluded,  therefore,  that 
the  earthquake  waves  travel  through  the  earth 
along  chords  of  arcs  rather  than  that  they  follow 
arcs  located  in  the  circumference  of  the  earth. 
It  is  remembered,  of  course,  that  waves  of  other 
kinds  are  simultaneously  transmitted  about  the 
circumference  through  air  and  water. 

The  effect  of  earthquakes  in  modifying  fea- 
tures of  the  earth's  surface  is  considerable.  The 
destruction  of  life  and  property  i-^  well  known. 
The  geological  effects  are  land  slips,  fissures. 
faults,  extravasations  of  water  and  mud.  vol- 
canic action,  elevation  and  subsidence,  the  drain- 
ing of  springs,  the  opening  of  new  springs,  and 
the  formation  of  sea-waves  (tidal  waves).  ^ATiile 
slight  tremors  occur  in  almo=;t  any  part  of  the 


world,  violent  shocks  are  ordinarily  confined  to 
limited  areas.  As  a  rule,  earthquake  shocks  are 
more  frequent  in  volcanic  districts,  and  particu- 
larly along  the  boundary  between  great  elevations 
and  depressions.  But  earthquake  shocks  are  not 
confined  to  the  volcanic  areas  alone.  One  large 
zone  particularly-  liable  to  earthquakes  encircles 
the  earth.  This  belt  includes  the  ^lediterranean 
lands,  the  Azores,  the  West  Indies,  Central 
America,  the  Sandwich  Islands,  Japan,  China,  . 
India,  Persia,  and  Asia  Elinor.  ^loreover. 
earthquakes  are  not  confined  to  continents. 
Many,  perhaps  the  larger  number  of  them,  origi- 
nate under  the  sea.  The  places  in  sea-bot- 
toms where  the  water  shows  great  variation  in 
depth  are  particularly  likely  to  experience 
earthquake  shocks,  as  at  the  edge  of  the  Tusca- 
rora  Deep.  The  earthquakes  at  these  points 
have  been  found  to  be  so  destructive  of  cables 
that  they  are  called  by  the  cable  authorities 
'danger  zones.' 

In  assigning  causes  for  earthquakes,  there  is, 
of  course,  wide  opportunity  for  differences  of 
opinion,  and  for  the  formation  of  a  variety  of 
hypotheses.  It  is  well  established  that  certain 
earthquakes  are  the  direct  concomitants  of  vol- 
canic action.  Lava  in  eruption  contains  a  large 
quantity  of  steam,  which  under  certain  con- 
ditions may  cause  violent  explosion,  hurling 
vast  masses  of  lava  into  the  air.  Svich  violent 
explosions  may  even  blow  off  the  entire  top  of 
a  volcano,  as  in  the  great  explosion  of  Krakatoa 
in  the  Sunda  Straits,  where  what  was  formerly 
land  is  now  covered  by  150  fathoms  of  water. 
These  shocks  have  caused  earthquakes  whose 
effects  have  been  felt  over  many  miles.  Again, 
the  lava  forcing  its  way  through  the  crust  of 
tlie  earth  may  form  fissures  in  the  solid  rocks, 
and  undoubtedly  leads  to  earthquake  shocks.  But 
other  earthquakes  are  apparently  not  associated 
with  volcanic  action,  and  for  these  another  ex- 
planation is  necessari'.  A  considerable  amount 
of  corrugation  of  the  earth's  crust  has  occurred, 
for  which  a  number  of  causes  have  been  assigned, 
secular  cooling,  change  of  oblateness,  injection 
of  igneous  matter  into  the  crust,  change  of 
physical  condition,  loss  of  water  and  gas,  etc. 
Whatever  the  causes,  it  is  certain  that  stresses 
have  accumulated  sufficiently  to  raise  great 
mountain  systems  and  bring  about  much  de- 
formation of  the  rocks  of  the  earth's  crust.  It  is 
reasonable  to  suppose  that  these  stresses  may  at 
certain  times  and  places  accumulate  to  such  an 
extent  as  to  cause  violent  rupture,  which  would 
be  felt  as  an  earthquake  shock.  Indeed,  such 
violent  rtiptures  have  actually  been  observed  on 
a  smale  scale  in  quarries  and  excavations,  when 
a  superincumbent  load  has  been  taken  from 
rocks.  The  view  is  therefore  commonly  accepted 
by  geologists  that  many  earthquakes,  perhaps 
cA-en  some  of  those  associated  with  volcanic 
eruptions,  are  but  incidents  in  the  readjustment 
of  the  earth's  crust  to  ehansins  conditions  of 
pressure,  and,  so  far  as  geological  results  are 
concerned,  are  of  extremely  small  significance  as 
compared  with  the  greater  slow  earth  move- 
ments which  have  taken  place  in  the  past  and  are 
now  taking  place  without  violent  shock.  The 
effects  of  earthquakes  in  the  destruction  of  life 
and  property  and  the  sudden  changes  of  surface 
conditions  have  caused  imdue  attention  to  be 
paid  to  them  as  agents  modifying  the  form  of 
the    earth,    while    the    great    but    slow    crustal 
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movements  of  which  earthquakes  are  but  inci- 
dents have  been  given  but  passing  notice. 

The  instruments  used  in  the  study  of  earth- 
quakes are  of  much  interest.  The  seismograph 
(q.v.)  automatically  records  the  time,  violence, 
and  duration  of  exceedingly  slight  tremors.  In 
some  localities  slight  tremors  have  been  found 
to  be  of  daily  occurrence,  while  in  no  part  of  the 
world  are  they  altogether  lacking.  So  delicate 
are  tiiese  instruments  that  the  pressure  of  a 
hand  against  a  stone  column  on  which  they  rest 
will  instantly  cause  a  variation  of  the  pointer; 
the  sag  in  the  heart  of  a  city  during  the  heavy 
tratiic  hours  of  the  day  and  the  sag  of  valleys 
between  hills  during  heavy  rainfall  are  indicated. 
Tlie  centre  of  disturbance  of  any  earthquake 
shock  may  be  quickly  located  by  comparing  the 
I'ecords  of  time  and  violence  of  the  shock  in 
different  observatories  passed  by  the  wave  in  its 
course,  and  then  with  a  globe  and  pair  of  com- 
passes determining  the  point  from  which  a  wave 
would  reach  all  of  these  observatories  at  the 
times  recorded.  Also  by  connecting  points  of 
simultaneous  arrival  of  the  wave,  a  coseismal 
curve  may  be  drawn ;  perpendiculars  erected  upon 
chords  of  tliis  cvirve  will  pass  through  the  epi- 
centrum.  This  determination  of  the  locus  of  an 
earthquake  is  of  much  economic  importance. 

Among  memorable  earthquakes  of  recent  times 
may  be  noted  that  of  ]-,isbon,  November  1,  1755, 
which  left  the  city  a  heap  of  ruins,  destroyed 
60,000  lives,  and  was  felt  from  the  Madeiras  to 
Britain;  that  in  Calabria  in  1783;  that  which 
destroj'ed  Caracas  in  1812:  that  which  destroyed 
Aleppo  in  1822;  that  at  Mount  Ararat  in  1840; 
those  at  Brusa,  Asia  Minor,  in  1855;  Naples, 
1857;  at  Quito,  185!);  Mendoza,  Argentina,  South 
^\merica,  1800;  Manila,  1863;  in  Peru,  1868; 
Manila,  1880;  Valparaiso,  1880;  Ischia,  1883; 
the  eartliquake  phenomena  accompanying  the  vol- 
canic eruption  of  Krakatoa,  1883;  Colchester, 
^nd  the  eastern  counties  of  England,  1884;  Ma- 
laga and  Granada,  1884  and  1885;  Charleston, 
1886;  Japan,  1891;  Chilpancingo,  Mexico,  1892; 
and   Quezaltenango,   C4uatemala,   1902. 

Bibliography.  Reports  of  British  Association 
Committee  on  Earthquakes  (London,  1850, 
1852,  1854.  1858,  1801);  Transactions  of 
the  Seismological  Society  of  Japan  (Yoko- 
hama, 1880-90)  ;  Mallet,  "Dynamics  of  Earth- 
quakes," in  Transactions  of  the  Boyal  Irish 
Academy  (Dublin,  184G)  ;  Mallet,  The  Great 
Neapolitan  Earthquake  of  1857  (London,  18G2)  ; 
Ewing,  "Earthquake  Measurement,"  in  Memoirs 
of  the  Science  Department  of  the  University  of 
Tokio,  No.  9  (Tokio,  1883)  ;  Whitney,  "The 
Owens  Valley  Earthquake,"  in  Overland  Monthly, 
vol.  ix.  (San  Francisco,  1872)  ;  Dutton,  "The 
(  harleston  Earthquake  of  August  31,  1886,"  in 
Ninth  Annual  Report,  United  States  f!eolof)ical 
Survey  (Washington,  1889)  ;  IMilne.  Earthquakes 
and  Other  Earth  Movements  (New  York,  1886)  ; 
Humboldt,  Cosmos  (London,  1865),  and  Travels 
(London,  1840)  :  Fouque,  Les  tremhlements  de 
terre   (Paris.  1888). 

EARTHS.  The  oxides  of  a  number  of  elements 
which  are  iu)t  easily  reduced  to  a  metallic  state. 
The  alchemists  a])plied  the  term  in  general  to 
bodies  that  were  insoluble  or  only  slightly  solu- 
ble in  water,  and  not  changed  by  heat.  With  the 
establishment  of  modern  chemistry  by  Lavoisier, 
the  earths,  which  had  been  regarded  as  elements, 
Vol.  VI.— 28. 


became  recognized  as  compounds.  The  earths 
are  widely  disseminated  throughout  the  mineral 
kingdom.  The  term  'alkaline  earths'  is  applied 
to  the  oxides  of  barium,  calcium,  and  strontium, 
and  sometimes  to  that  of  magnesium. 

EARTHSHINE.  The  reflection  from  the 
moon  of  the  light  cast  upon  her  by  the  earth, 
particularly  noticeable  on  clear  nights  at  the 
time  of  new  moon,  when  sometimes  the  whole 
surface  of  the  moon  can  be  seen  in  ashy-colored 
light. 

EARTH-SNAKE.     See  Shieldtail. 

EARTH-STAR  (translation  of  Neo-Lat.  Oeas- 
ter,  from  Gk.  7^,  ije.  earth  -f-  dcrri^p,  aster,  star). 
A  genus  of  puliballs  which,  at  the  time  of 
spore-dispersion,  open  in  a  star-like  form.  Be- 
fore the  period  of  spore-dispersion  the  earth- 
star  has  a  rounded  or  pear-shape  form,  seldom 
more  than  two  inches  in  diameter.  \\'hen  the 
spores  are  ripe  the  outer  leathery  layer  of  the 
skin,  or  periderm,  splits  radially  from  the  cen- 
tral apex  into  a  number  of  triangular  segments, 
which  expand  like  the  petals  of  a  flower  to  as- 
sume a  star-like  arrangement  and  then  become 
strongly  reflexed.  In  certain  species,  particu- 
larly in  Geaster  hygrometricus,  this  periderm  is 
very  sensitive  to  humidity  and  dryness,  witli  the 
result  that  the  plant  expands  during  moist  peri- 
ods and  closes  up  during  dry  ones.  Earth-stars 
are  found  in  nearly  all  parts  of  the  world,  some 
species  being  restricted  to  particular  regions, 
while  others  are  cosmopolitan.  In  America  they 
are  quite  common  in  pastures  and  open  wood- 
lands.    See  BASIDIOMYCETE.S  and  Fungi. 

EARTH-WOLF.     A  name  for  the  Aard-Wolf 

(q.v.). 

EARTHWORKS,  :\Iilitary.  Shelter  trenches 
made  by  soldiers  in  tlie  field  to  protect  them- 
selves from  the  fire  of  the  enemy.  There  are 
many  forms  of  earthworks,  for  which  see  Fortifi- 
cations;  Eeooubt;   Trench. 

EARTHWORM.  The  popular  name  for 
worms  of  the  family  Lumbricidae,  especially  the 
connnon  Lumhricus  terrestris  and  Allobophora 
fcctida.  They  belong  to  the  oligochfetous  sec- 
tion of  the  chaetopod  annelids,  and  are  widely 
distributed  in  temperate  and  tropical  lands. 

Habits.  Like  most  other  oligochiietes,  earth- 
worms are  subterranean  in  their  habits,  and  ap- 
pear above  the  surface  only  under  unusual  condi- 
tions, such  as  excessive  rain,  which  floods  their 
tmderground  burrows  and  forces  them  to  the 
surface  to  avoid  drowning.  They  also  come  to 
the  surface  to  feed  and  to  throw  out  their  'cast- 
ings;' but  this  is  almost  wholly  at  night,  and 
although  they  have  no  eyes  or  light-detecting 
organs,  they  seem  to  avoid  the  light.  Earth- 
worms are  often  seen  in  great  numbers  upon 
sidewalks,  steps,  and  paved  streets  after  a  wet 
niglit  or  a  hard  rain,  and  they  are  often  reported 
to  have  actually  'rained  down.'  Such  cases, 
however,  are  easily  explained  by  the  fact  that 
the  worms  crawl  about  actively  in  their  attempt 
to  get  out  of  the  water,  and  even  climb  up  com- 
paratively smooth  surfaces,  and  as  the  hard  sur- 
face of  the  sidewalk  or  roadway  ]irevents  their 
reentering  the  earth  when  daylight  returns,  they 
are  all  left  exposed  to  view.  Although  naturally 
somewhat  sluggish,  these  Morms  can  burrow 
with  considerable  speed,  esnecially  in  light  soil. 
The  burrowing  is  accomplished  not  only  by  fore- 
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ing  the  bluntly  pointed  head  between  the  par- 
ticles of  earth  and  pressing  them  apart,  but  also 
by  actvially  taking  into  the  moutli  and  swallow- 
ing much  of  the  opposing  material.  In  all  their 
movements,  the  short  but  stiff  seta'  or  bristles 
along  the  sides  of  the  body  are  of  the  greatest 
assistance.  These  setse  are  arranged  in  pairs 
on  each  segment,  two  pairs  on  each  side,  so  that 
every  segment  carries  eight  setae,  and  they  form 
two  double,  longitudinal  rows  along  each  side  of 
the  w-orm.  Earthworms  form  the  prey  of  many 
animals,  from  slugs  upward,  and  form  the  prin- 
cipal food  of  moles,  shrews,  and  the  like.  Their 
habit  of  going  into  the  water,  and  the  accidents 
of  Hoods,  cause  many  to  fall  a  prey  to  fishes :  and 
they  are  the  commonest  bait  for  still-fishing, 
whence  they  are  more  commonly  known  in  the 
United  States  as  'angle-worms'  than  by  any  other 
name. 

Earthworms  and  Soil.  The  important  part 
that  earthworms  play  in  the  economy  of  nature 
Avas  not  generally  recognized  until  attention  was 
called  to  it  by  Charles  Darwin.  Most  of  our 
knoAvledge  of  the  habits  of  these  creatures  is  due 
to  him.  Earthworms  are  vegetable  feeders  ex- 
clusively. In  burrowing  the  worms  take  more 
or  less  earth  into  the  alimentary  canal,  Avhere 
it  is  mixed  with  the  vegetable  food  of  the  worm, 
and  nearly  all  of  it  passes  out  with  the  cast- 
ings, which  arc  always  voided  on  the  surface. 
These  castings  are  therefore  a  sort  of  natural 
'compost,'  which  the  earthworms  are  continually 
distributing  over  the  surface  of  the  areas  which 
they  inhabit.  They  are  thus  not  only  constantly 
transforming  vegetable  matter  into  more  usable 
forms,  but  are  also  so  mixing  it  with  inorganic 
matter  as  to  make  both  of  greater  use.  Such 
a  process  is  called  the  formation  of  vegetable 
mold,  and  it  is  continually  going  on  wherever 
the  conditions  are  suitable.  It  is  not,  of  course, 
confined  to  the  agency  of  earthworms,  though 
Mr.  Darwin  showed  that  they  were  one  of  the 
most  important  agents.  The  rate  at  which  veg- 
etable mold  may  be  formed  by  these  worms  will 
vary  of  course  with  the  character  of  the  soil, 
the  number  of  worms,  and  the  abundance  of  food, 
but  under  favorable  conditions  it  may  be  sev- 
eral inches  in  a  century.  Such  soil  is  fertile 
not  alone  because  of  its  composition,  but  because 
the  movements  of  the  worms  keep  it  stirred  \\p 
and  well  aerated.  For  further  jxirticuhirs  in 
reference  to  the  habits  and  visefulness  of  earth- 
worms, consult  Darwin.  The  Formation  of  Vege- 
table Mould  Through  the  Action  of  Worms  (Lon- 
don,   1881). 

Structure.  Earthworms  are  generally  of  a 
uniform  color,  althovigh  there  is  a  difference  in 
shading  between  the  upper  and  under  surfaces 
and  between  different  regions  of  the  body.  The 
color  is  usually  flesli-rcd,  varying  into  dull  jjink 
on  the  one  hand  and  dirty  brown  on  the  other. 
In  size  there  is  great  diversity,  some  species 
reaching  a  length  of  only  a  few  inches,  while 
tropical  species  may  be  several  feet  in  length. 
Large  specimens  of  the  common  American  species 
are  rarely  a  foot  long.  In  such  specimens  as 
many  as  180  segments  may  be  present,  but  130  is 
about  the  average  number.  The  nuiscular  sys- 
tem of  earthworms  is  well  developed,  and  con- 
sists of  an  outer  series  of  circular  or  transverse 
muscle-fibers  which  girdle  the  body,  and  an 
inner  series  of  longitudinal  fibres  which  form 
five   principal   bands,   and   several   smaller   ones 


concerned  with  the  movements  of  the  setae.  The 
nervous  system  consists  of  a  large  ganglion  above 
the  oesophagus,  often  called  the  brain,  and  a 
ventral  cord,  which  lies  beneath  the  alimentary 
canal,  and  bears  ganglia  in  every  segment.  This 
cord   is    connected   with    the    brain   by    conimis- 


STETTCTURE   OF   AN  EARTHWORM. 

1.  .'Vn  entire  worm,  side  view  ;  1, 1st  segment  and  moutli; 
15,  35th  segment,  .sliowing  opening  of  male  genital  ducts; 
33,  33d  segment  and  thickened 'clitellum.'  2.  .\uterior  por- 
tion of  Lumbricus  terrestris,  laid  open  and  enlarged  ;  o, 
mouth  :  p.  pharynx  ;  ,§•,  gullet;  i/i,  oesophageal  glands;  c, 
proventricuhis;  s,  gizzard;  i,  intestine;  b,  one  of  the 
'  hearts'  borne  on  the  side  of  the  dorsal  vessel ;  t,  seminal 
reservoirs  ;-sp,  spermathecaB.    (After  Lankester.) 

sures  around  the  oesophagus.  So  far  as  known^ 
there  are  no  sense-organs  other  than  those  of 
touch.  The  alimentary  canal  consists  of  a 
nuiscular  pharynx,  a  slender  oesophagus,  a  mus- 
cular gizzard  and  thin- walled  crop,  and  a  long, 
straight  intestine,  within  which  is  a  complex  dor- 
sal fold,  to  increase  the  digestive  surface.  The 
circulatory  system  is  well  developed  and  con- 
sists of  a  prominent  dorsal  blood-vessel  and  no 
less  than  four  ventral  vessels,  which  run  lon- 
gitudinally in  the  body,  and  are  connected  with 
each  other  by  a  regularly  arranged  series  of 
transverse  vessels,  many  of  which  form  a  net- 
work of  capillaries  in  the  muscles  and  in  the 
wall  of  the  intestine.  In  some  of  the  anterior 
segments  some  of  these  transverse  vessels  are 
}nuch  larger  than  elsewhere,  and  form  very  prom- 
inent arches,  often  called  'hearts,'  of  which  there 
are  usually  five  pairs.  They  are  not  functionally 
■hearts.'  however,  or  at  least  only  in  part,  for 
most  of  the  pumping  is  done  by  the  dorsal  trunk 
and  general  nuiscular  movements.  Excretion 
takes  place  through  the  very  characteristic 
ncphridia,  of  which  there  are  a  pair  in  each 
segment,  one  on  each  side  of  the  intestine.  They 
consist  of  coiled  tubes,  having  at  one  end  a 
funnel-shaped  opening  into  the  body-cavity, 
while  the  other  end  opens  outside  of  the  body. 
The  funnel  always  opens  into  the  segment  just 
anterior  to  that  in  which  the  tube  itself  lies. 

Reproduction.  Earthworms  are  hermaphro- 
ditic— that  is,  both  male  and  female  reproductive 
organs  occur  in  tlie  same  individual.  But  mutual 
cross-fertilization  probably  always  takes  place. 
The  eggs  are  laid  in  capsules  which  are  buried 
in  the  earth  and  serve  to  protect  the  young  lui- 
til  they  are  well  developed.  These  capsules  are 
probably  formed  from  the  secretion  of  the  clitel- 
lum, a  peculiar  thickening  of  the  body-wall,  be- 
tween the  twenty-ninth  and  thirty-fifth  seg- 
ments. The  clitelium  is  generally  a  very  promi- 
nent band,   forming  one   of  the  most  noticeable 
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of  the  external  features  of  an  earthworm,  but 
it  is  not  always  evident.  The  eggs  of  earthworms 
contain  considerable  yolk,  and  tlie  young  worms 
develop  without  any  metamorphosis. 

Consult  Beddard.  "Earthworms  and  Leeches," 
in  vol.  ii.,  Cambridge  Natural  History  (New 
York,    1896). 

EAR-TRUMPET.  A  contrivance  for  improv- 
ing the  hearing  of  the  partially  deaf,  and,  as 
its  name  implies,  a  trumpet-shaped  tube,  whose 
action  depends  on  the  principles  of  reflection. 
The  waves  of  sound  strike  the  bell  of  the  trum- 
pet and  are  reflected  into  the  narrower  portion 
of  the  tube.  As  the  waves  proceed,  the  wave- 
front  narrows  in  breadth,  but  increases  in  in- 
tensity and  the  sound  reaches  the  inner  ear  mag- 
nified. In  a  great  number  of  cases  of  impaired 
hearing,  there  can  be  no  doubt  that  much  assist- 
ance is  obtained  from  the  use  of  the  ear-trumpet; 
still  it  must  not  be  used  indiscriminately,  for  in 
unsviitable  cases  it  may  do  much  mischief,  both 
in  increasing  the  deafness  and  aggravating  the 
noises  in  the  head  from  which  deaf  jlersons  often 
suft'er  so  much.  It  also  possesses  the  great  dis- 
advantage of  magnifying  certain  sovmds  at  the 
expense  of  others.  The  ear-trumpet,  on  account 
of  its  shape,  acts  as  a  resonator,  and  will 
strengthen  and  increase  the  vibrations  of  cer- 
tain frequencies,  while  others  will  be  almost  de- 
stroyed. Ear-trumpets  are  of  most  use,  per- 
haps, in  advanced  cases  of  nervous  deafness, 
though  injurious  in  the  early  stages  of  this  com- 
plaint; they  are  hurtful  also  in  all  acute  dis- 
eases of  the  ear,  and  of  little  or  no  use  in 
those  cases  of  great  thickening  of  the  contents 
of  the  middle  ear,  where  the  adapting  power  of 
the  organ  has  been  lost.  Most  of  the  small  and 
so-called  invisible  ear-trumpets  are  considered 
])ractically  useless.  All  of  the  useful  instru- 
ments have  good-sized  bowls,  which  in  some 
cases  rest  against  the  temple  when  inserted  in 
the  ear,  thus  aiding  the  hearing  by  bone  conduc- 
tion. Another  variety,  applicable  to  the  more 
severe  cases  of  deafness,  consists  of  an  elastic 
tube,  one  end  of  which  is  tipped  with  ivory  and 
is  placed  in  the  ear  of  the  patient ;  the  other  is 
held  in  the  hand  of  the  speaker,  who  applies  his 
mouth  to  the  open  extremity.  Ear-trumpets 
are  generally  made  of  some  thin  metallic  sub- 
stance, such  as  tin.  Gutta-percha  and  other  sub- 
stances are  also  frequently  used.  See  Audiphone. 
EAR-WAX.  See  Cerumen. 
EARWIG  (AS.  earwicga,  from  eare.  Eng.  ear 
-f  loicga.  insect ;  connected  with  AS.  ivicg,  horse, 
toiht,  wight,  from  luegan,  Icel.  rega,  Goth,  gaivi- 
gan,  OHG.,  Ger.  ivegan, 
to  carry,  move;  connect- 
ed with  Lat.  vehere, 
OChurch  Slav,  vesfi,  Skt. 
vah,  to  carry,  Gk.  ex«i', 
echein,  to  hold).  A  pop- 
ular name  for  orthopter- 
ous  insects  of  the  family 
Forficulidie,  resembling 
rove-beetles,  but  easily 
distinguished  from  them 
by  the  presence  of  pincer- 
ceps'  of  the  male  of  a  sin-  like  processes  at  the  pos- 
Sle  species  (Forflcu/a  a  urn-    ^pj-j,,,.    ^^^i    ^f    ^,^p    ^^^^_ 

men.  J  hey  probably  owe 
their  name  to  the  foolish  belief  that  they  creep 
into  the  ears  of  sleepers.    Earwigs  are  common  in 


AN    EARWIG. 

Tlu'  three  outline  figures 
above  show  the  extensive 
variabilitv  of  the 'tail-for- 


the  United  States  only  in  the  Southern  States  and 
on  the  Pacific  Coast.  They  are  fond  of  moist 
situations,  such  as  under  the  decayed  bark  of  trees, 
under  stones,  among  old  straw,  etc.  They  are  noc- 
turnal in  habit,  and  while  tlieir  food  is  chiefly 
vegetable,  such  as  flowers  and  ripe  fruit,  they 
probably  do  much  good  by  destroying  numbers 
of  thrips,  aphids,  etc.  The  name  is  also  applied 
in  the  United  States  to  several  small  centipedes 
which  frequent  houses. 

Fossil  Earwigs.  The  earliest  known  ancestor 
of  the  earwigs,  a  fossil  genus  (Baseopsis)  from 
the  Liassic  rocks  of  Schambelen,  Switzerland, 
is  considered  an  interesting  link  connecting  the 
Orthoptera  and  Coleoptera.  Another  Mesozoic 
genus  is  known  in  the  Solenhofen  limestones  of 
J3avaria.  Tertiary  earwigs  have  been  found  in 
the  amber  of  northeastern  Prussia,  in  the  beds 
of  Aix,  France,  and  Oeningen,  Germany,  and 
eleven  species  are  known  in  the  Oligocene  shales 
of  Florissant,  Col.  These  latter  include  some 
Acry  large  species  with  unusually  large  eyes.  See 
Orthoptera. 

See  bibliography  under  Orthoptera  ;  also  de 
Bormans  and  Krauss,  "Forficulidte  and  Hemi- 
merida^,"  in  Das  Ticrreich,  ii.  Lieferung  (Berlin, 
1900). 

EAR-WORM.  See  Boll- Worm;  Cotton- 
Worm. 

EASEL  (Dutch  ezel,  OHG.  csil,  Ger.  Esel, 
Goth,  asilus,  AS.  esol,  eosol,  from  Lat.  asinus, 
ass).  A  wooden  structure,  usually  of  tripedal 
form,  upon  which  an  artist  places  his  canvas  or 
panels  when  painting.  The  canvas  is  placed  at  a 
convenient  height  by  means  of  pegs  upon  which 
is  set  a  tray  or  supporting  board,  holes  being 
bored  in  the  two  forward  legs  of  the  structure 
at  regular  intervals  for  receiving  these  pegs. 
This  is  the  easel  still  in  connnon  tise,  though 
perhaps  of  earliest  invention.  Other  forms  of 
the  easel,  more  mechanical  in  contrivance,  are 
employed   for   large   canvases. 

EASEMENT.  An  acquired  right  of  use  or 
enjoyment  in  the  lands  of  anotlier,  which  one 
may  have  by  virtue  of  his  ownership  or  posses- 
sion of  other  land.  Though  limited  in  number, 
easements  are  of  very  frequent  occurrence,  and 
comprehend  such  well-known  rights  as  rights  of 
way,  of  light,  of  drainage,  and  the  like.  They 
belong  to  that  large  class  of  rights,  falling  short 
of  ownership,  in  the  lands  of  others  {jura  in  re 
aliena) .  which,  from  the  point  of  view  of  the 
land  subjected  to  the  use,  are  sometimes  called 
servitudes.  The  Roman  law  distinguished  two 
classes  of  servitudes,  urban  and  rural,  and  de- 
veloped a  refined  and  highly  elaborated  body  of 
rules  to  determine  the  conflicting  rights  of  the 
owner  of  the  burdened  land  and  of  the  person 
entitled  to  the  use  thereof.  ( See  Servitude.  )  In 
the  common-law  classification  of  pro]ierty  rights, 
easements  belong  to  the  class  of  incorporeal 
hereditaments,  so  called  b(>cause  of  the  impal- 
pable character  of  the  rights  referred  to,  as 
distinguished  from  the  direct  ownership  of  the 
land  itself,  and  because,  like  other  real  property 
rights,  they  are  inheritable  with  the  lands  to 
which  they  are  appurtenant.  They  are  limited 
in  our  system  to  real  property,  though  the 
Roman  law  recognized  servitudes  in  chattels,  or 
movables,  as  well  as  inniiovables. 

Though  sometimes  improperly  used  so  as  to 
include  several  varieties  of  rights  in  alieno  solo. 
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the  easement  proper  is  to  be  sharply  distin- 
guished: ( 1 )  from  rights  not  acquired,  but  which 
tiow  diiectiy  from,  and  inliere  in,  the  ownership 
of  land,  as  the  right  to  the  uninterrupted  How 
of  water  in  a  water  course,  the  right  to  the 
support  of  land  in  its  natural  state,  etc.,  which 
are  properly  denominated  natural  rights;  (2) 
from  riglits  which  do  not  consist  in  mere  use, 
but  which  extend  to  the  taking  of  something  of 
value  from  another's  land,  as  the  right  of  pas- 
turing cattle  thereon,  the  right  to  mine  coal  or 
other  minerals  therein,  and  the  like,  which  are 
known  as  profits  a  prendre,  or,  more  briefly,  as 
profits;  (3)  from  rights  of  use  which  attach 
to  a  person  as  an  individual  and  not  as  a  prop- 
erty-owner, and  which  are  commonly  spoken  of 
as  easements  in  gross  as  distinguished  from 
easements  appurtenant,  but  which  are,  strictly 
speaking,  only  licenses  to  use  the  land  of  an- 
other; and  (4)  from  rights  of  use  which  per- 
tain to  one  as  a  member  of  the  public,  such  as 
the  right  to  use  a  highway  on  another's  land  or 
to  use  a  private  stream  for  purposes  of  navi- 
gation, and  which  are  sometimes  improperly 
called  public  easements.  See  Natueal  Right; 
Profit;   License;    and  Public  Rights. 

As  thus  limited  and  defined,  the  term  ease- 
ment describes  only  such  a  right  of  use  as  is 
appurtenant  to  a  specific  parcel  of  land  to  whose 
value  and  enjoyment  it  contributes.  The  right 
is,  in  fact,  conceived  of  as  belonging  to  the  land, 
rather  than  to  the  owner  thereof  for  the  time 
being,  and  as  burdening  the  land  over  which  it 
may  be  exercised,  and  not  the  person  having  the 
actual  possession  thereof.  Accordingly,  the 
estate  to  which  the  right  attaches  is  known  as 
the  dominant  tenement,  and  the  estate  subject 
to  the  servitude  as  the  servient  tenement.  It 
follows,  also,  that  the  easement  is  unaffected  by 
any  disposition  which  may  be  made  of  either 
estate.  The  servient  estate  is  subject  to  it, 
into  whosoever  hands  it  may  come,  and  the  right 
of  use  passes  with  the  dominant  tenement, 
whenever  that  is  conveyed.  It  was  formerly 
considered  that  it  was  necessary  to  make  some  ref- 
erence to  the  incorporeal  rights  attaching  to  an 
estate,  at  the  time  of  conveying  it.  in  order  that 
these  might  pass  with  it  to  the  grantee,  and 
hence  the  use  of  the  phrase  'with  the  appurte- 
nances' in  modern  deeds ;  but  it  has  long  been 
settled  that  these  or  any  other  apt  words  are 
wholly  unnecessary  to  produce  that  effect. 

Easements  are  classified  at  common  law  as 
positive  (or  affirmative)  and  negative,  the  for- 
mer having  reference  to  such  as  involved  the 
])liy*ical  use  of  another's  land  by  going  upon 
it  or  otherwise,  as  a  right  of  way  or  of  drain- 
age; while  the  latter,  as  in  the  right  to  light 
or  to  the  support  of  a  party-wall,  calls  for  no 
sr.ch  physical  encroachment.  While  convenient 
for  some  purposes,  this  distinction  is  superficial, 
and  has  no  real  significance,  the  duty  of  the 
owner  of  the  servient  tenement  being  in  all 
cases  purely  negative— -to  refrain  from  so  using 
his  land  as  to  interfere  with  the  rights  of  the 
dominant  tenement — and  involving  no  obligation 
to  repair  or  do  any  other  affirmative  act. 

The  infringement  of  an  easement  is  coinmonly  a 
nuisance,  and  may  accordinglv  be  abated. either  by 
act  of  the  party  injured  or  by  appropriate  legal 
proceedings.  (See  XriSAXCE.)  If  the  infringe- 
ment do  not  amount  to  a  nuisance,  it  may  be 
punished,  like  any  other  violation  of  a  right  of 


propertj',  by  an  action  of  trespass,  or,  in  some 
cases,  of  ejectment;  and  if  the  infringement  be 
only  threatened,  or  if  the  connnon-law  remedy 
be  inadequate  to  redress  the  injury  committed, 
an  injunction  may  be  granted  to  restrain  tlie 
acts  complained  of.  (See  Equity;  Injunction; 
Tort.)  But  an  easement  is  a  true  property 
right,  or  right  in  rem,  and  is  protected  not 
only  against  the  acts  of  the  owner  or  possessor 
of  the  servient  tenement,  but  against  those  of 
any  person  whatsoever,'  the  same  remedies  being 
available  in  the  one  case  as  in  the  other.  Where 
a  right  in  the  nature  of  an  easement  exists 
which  is  not  thus  protected,  such  as  might  arise 
by  contract  between  two  adjoining  land-owners, 
this  is  a  mere  right  in  jiersonain,  a  license,  and 
not  an  easement  or  a  propert}^  right  at  all.  A 
contract,  however  formal,  can  never  create  a 
legal  interest  in  land. 

Easements  may  arise  in  three  ways,  the  second 
and  third  of  which  are,  by  a  legal  fiction,  mere 
forms  or  variations  of  the  first.  These  are: 
( 1 )  grant,  or  deed ;  ( 2 )  prescription ;  and  ( 3 ) 
implication.  The  deed  of  grant  has  from  the 
earliest  period  of  the  common  law  been  the  pecu- 
liar and  appropriate  instrument  for  the  creation 
and  transfer  of  an  incorporeal  interest  in  land, 
corporeal  interests,  such  as  freehold  estates, 
being  formerly  conveyed  only  by  the  process 
known  as  livery  of  seisin,  i.e.  by  an  actual  physi- 
cal transfer  of  possession.  By  prescription  is 
meant  open  and  uninterrupted  use  and  enjoy- 
ment from  time  immemorial,  which,  in  the 
view  of  the  law,  created  a  presumption  of  a 
grant  of  the  right  claimed  at  some  remote 
period  of  time.  Formerly  this  presumption 
could  be  shown  to  be  unfounded  and  the  claim 
thus  defeated,  but  in  the  United  States,  and 
for  most  purposes  in  England  the  presumption 
of  a  lost  grant,  as  it  is  termed,  is  a  pure  fiction, 
and  is  no  longer  requisite  to  establish  an  ease- 
ment by  prescription.  Easements  by  implica- 
tion are  such  as  arise  from  a  legal  presumption 
of  the  intention  of  the  parties  at  the  time  a 
parcel  of  land  is  conveyed.  Perhaps  the  best 
illustration  of  such  an  easement  is  what  is 
known  as  a  'way  of  necessity,'  which  exists 
^^here  one  buys  premises  which  are  shut  off 
on  all  sides  by  intervening  land  from  access  to  the 
highway.  Here  the  easement  arises,  not  from 
the  necessity  of  the  case,  but  from  a  reasonable 
presumption  that  the  grantor  of  the  land-locked 
parcel  intended  to  give  with  it  a  right  of  way 
over  his   remaining  land. 

Of  these  several  Avays  of  creating  easements, 
the  first  is  the  most  comprehensive.  All  ease- 
ments may  arise  by  grant,  and  some  only  in  that 
way.  In  the  United  States  it  is  generally  con- 
sidered that  negative  easements,  such  as  the 
easements  of  light,  of  lateral  support,  and  the 
like,  cannot  exist  by  prescription,  though  the 
contrary  view  is  taken  in  England  and  in  a 
few  of  our  States.  On  the  other  hand,  only  a 
few  classes  of  easements  will  arise  by  implica- 
tion— such,  that  is  to  say.  as  involve  a  'continu- 
ous and  apparent'  user  of  the  premises  affected, 
as  an  aqueduct  or  drain.  There  is  much  dif- 
ference of  opinion  as  to  what  easements  are 
properly  to  be  described  as  continuous  and  appa- 
rent, negative  easements  being  included  in  some 
jurisdictions  and  excluded  in  others,  and  the 
decision  being  sometimes  made  to  turn  on  the 
question  whether  a   permanent  structure,   like  a 
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drain,  Avas  actually  apparent  and  known  to  the 
parties  at  the  time  of  the  conveyance. 

Easements  may  be  lost  or  destroyed,  either 
by  release,  by  merger,  by  abandonment,  or,  in 
some  cases,  by  destruction  of  the  premises  to 
whicii  they  attacli.  ^Merger  occurs  where  the 
dominant  and  tlie  servient  estates  become  vested 
in  the  same  person.  Here  the  easement  will  not 
revive  upon  the  subsequent  conveyance  of  either 
of  the  estates  to  another  person.  It  is  not  true, 
as  is  often  said,  that  an  easement  may  be  lost 
by  mere  non-user.  But  if  the  non-user  be  under 
such  circumstances  as  to  show  an  intention  to 
abandon  tiie  easement,  the  easement  may  be 
lost.  JSlere  misuse  of  an  easement  is  as 
inoperative  to  destroy  it  as  non  -  user.  Such 
a  right  must  be  exercised  within  narrow 
limits:  nothing  may  be  done  hj  the  dominant 
tenant  which  increases  the  burden  upon  the 
servient  tenement;  neither  may  he  make  any 
material  change  in  the  manner  of  exercising  it; 
but  the  remedy  for  an  excessive  user  of  an  ease- 
ment is  an  action  of  trespass  and  not  the  for- 
feiture of  the  right  which  has  been  abused.  It 
is  not,  however,  an  unlawful  or  excessive  user  of 
an  easement  to  enter  upon  the  servient  premises 
from  time  to  time  for  tiie  purpose  of  repair  and 
of  keeping  the  easement  in  good  working  order, 
nor  for  the  purpose  of  abating  a  nuisance  which 
interferes  with  its  enjoyment. 

It  is  only  where  an  easement  is  of  an  ephem- 
eral or  temporary  character  that  it  is  lost  by 
any  injury  to  the  premises.  The  destruction 
of  a  road  by  Hood  or  earthquake  does  not  affect 
the  right  of  way  which  exists  with  reference  to 
it.  The  person  claiming  the  easement  may,  at 
his  own  cost,  make  \\hatever  repairs  are  neces- 
sary to  restore  the  way  to  its  former  condition. 
So,  if  a  house  having  an  easement  of  light  be 
destroyed  by  fire,  tlie  easement  is  not  lost,  but 
revives  on  the  rebuilding  of  the  house.  But 
easements  of  lateral  support,  such  as  those 
which  attach  to  party-walls,  are  manifestly  in- 
tended only  for  the  houses  which  are  supported 
by  such  walls,  and  the  complete  destruction  of 
the  premises  has  the  effect  of  destroying  the 
easements  on  both  sides.  Either  party  may 
thereupon  rebuild  on  his  own  land  at  his  o^^^l 
pleasure  and  without  reference  to  his  neighbor. 
However,  if  the  party-wall  is  not  completely 
destroyed,  but  is  susceptible  of  repair  or  recon- 
struction, it  may  be  restored  by  the  party  desir- 
ing to  avail  himself  of  the  easement,  at  his  own 
expense,  and  his  right  to  the  support  of  the 
wall  continues  as  before. 

The  narrow  range  of  the  class  of  rights  under 
consideration,  tlie  restrictions  whicli  the  law 
imposes  upon  their  creation  and  exercise,  have 
been  made  clear  by  the  foregoing  explanation 
of  their  leeal  character  and  status.  This  jealous 
attitude  of  the  law  toward  rights  of  this  char- 
acter is  due  to  the  fact  that  they  always  consti- 
tvite  an  interference  with  the  free  exercise  of 
his  natural  rights  by  the  owner  of  the  servient 
tenement.  The  easy  creation  and  the  indefinite 
multiplication  of  sucli  rights  would  produce 
grave  inconvenience  and  would  seriously  hamper 
the  free  alienation  of  real  property.  Hence  the 
common  law  has  still  further  restricted  them 
by  arbitrarily  limiting  their  number.  It  is  a 
maxim  of  the  law  that  no  novel  easements  can 
be  created.  Land  owners  are  limited  to  the 
kinds  which  have  always  been  known,  and  which 


have  previously  been  recognized  by  the  courts 
as  proper  and  convenient  burdens  upon  land. 
Those  already  referred  to — ways,  lights,  drains, 
watercourse,  support  to  buildings — comprehend 
practically  all,  or  nearly  all,  such  rights  as  can 
be  created.  Attemjits  liave  been  made  to  increase 
the  number,  but  the  courts  have  invariably  re- 
fused to  countenance  such  proposed  additions  to 
the  list,  as  the  right  of  access  of  wind  to  a  wind- 
mill or  a  chimney,  the  right  to  an  unobstructed 
view,  etc.  Such  a  right  may,  indeed,  be  con- 
ferred upon  one  man  by  another,  but  it  remains 
a  mere  right  in  ■personam,  a  contract  right,  and 
does  not  become  a  burden  upon  the  land  of  the 
grantor  or  an  appurtenance  to  the  estate  of  the 
grantee.  The  only  exception  to  this  principle 
is  that  furnished  by  the  case  of  the  'equitable 
easement,'  whereby  a  restrictive  covenant  affect- 
ing the  use  of  land — as  an  agreement  not  to  build 
within  a  certain  distance  of  the  street  line — 
is  enforceable  in  equity — not  only  against  the 
maker  of  the  covenant  and  his  heirs,  but  also 
against  his  assigns  who  take  title  with  notice 
of  the  understanding.  But  even  this  exception, 
important  though  it  be,  is  limited  to  a  narrow 
range  of  cases,  in  which  the  covenant  sought  to 
be  enforced  is  purely  restrictive  in  character  and 
imposes  no  active  duty  upon  the  owner  of  the 
premises  affected. 

Analogous  to  easements  in  their  effects,  but 
differing  fundamentally  from  them  in  character, 
are  the  rights  which  are  loosely  described  as 
'covenants  running  with  the  land.'  It  has 
already  been  stated  that  an  easement  cannot 
be  created  by  covenant — which  is  only  a  contract 
under  seal — but  requires  the  ancient  form  of  a 
grant.  Interests,  or  estates,  in  real  property, 
whether  corporeal  or  incorporeal,  are  too  im- 
portant to  be  subject  to  creation  or  transfer  by 
any  but  the  most  solemn  legal  forms.  Hence  a 
covenant  affecting  the  use  of  land,  like  any  other 
covenant,  creates  only  a  right  in  personam,  a 
right  of  action  on  contract,  and  not  an  interest 
in  the  property  itself.  But  if  such  right  of 
action  runs  with  the  land,  that  is,  if  it  binds  any 
and  everybody  who  becomes  the  owner  of  the 
land,  and  if,  on  the  other  hand,  it  is  enforce- 
able, not  only  by  the  person  to  whom  the  promise 
is  made,  but  by  everybody  who  becomes  entitled 
to  the  promisee's  land,  it  is  evident  that  we 
have  the  substance  if  not  the  form  of  an  ease- 
ment. The  method  of  enforcing  the  right  is  dif- 
ferent, by  an  action  in  coA'enant  instead  of  tres- 
pass, but  the  right,  on  the  one  hand,  and  the 
burden,  on  the  other,  are  not  otherwise  distin- 
guishable from  those  resulting  from  an  ease- 
ment. In  a  very  limited  class  of  cases,  such 
rights,  arising  out  of  covenant,  are  recognized 
in  our  law.  The  essential  conditions  are:  (1) 
that  the  covenant  shall  'touch  and  concern'  the 
land,  tliat  is,  that  it  shall  affect  the  use  and  con- 
dition of  the  premises;  and  (2)  that  there  shall 
be  privity  of  estate,  that  is,  some  such  relation 
as  that  of  landlord  and  tenant,  between  the 
parties.  In  oilier  words,  both  parties  must  in 
a  legal  sense  be  owners  of  the  property  affected. 
Thus,  if  a  tenant  covenants  to  make  a  certain 
class  of  repairs,  or  to  cultivate  the  land  in  a 
certain  way,  the  right  to  enforce  such  covennnt 
will  pass  to  the  landlord's  assignee,  and  the  obli- 
gation to  perform  it  will  be  equally  incumbent 
on  the  tenant's  assignee  as  upon  the  original 
tenant  who  entered  into  the  engagement.     In  a 
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few  American  jurisdieliuus  this  principle  has 
been  extended  to  the  case  of  the  privity  exist- 
ing between  the  owners  of  a  dominant  and  a  ser- 
vient tenement,  respectively,  so  that  a  covenant 
by  the  latter  to  keep  a  private  way  over  his 
land  in  repair  for  the  benetit  of  the  former  would 
pass  as  a  permanent  burden  with  the  land,  but 
this  extension  of  the  common-law  doctrine  is 
not  generally  accepted  in  the  United  States  nor 
in  England. 

There  is,  of  course,  no  element  of  easement 
in  the  other  class  of  cases  to  which  the  expres- 
sion 'covenant  rimning  with  the  land'  is  ap- 
plied— those,  namel}-,  where,  there  being  no  rela- 
tion of  privity  of  estate,  a  covenant  for  the 
benefit  of  a  parcel  of  land,  by  whomsoever  made, 
is  enforceable  by  those  to  whom  the  land  may 
pass  by  descent  or  otherwise,  against  the  cove- 
nanting party.  Here  we  have  the  exact  reverse 
of  what  is  erroneously  termed  an  easement  in 
gross — the  latter  being  a  right  in  land  claimed 
by  an  individual  in  his  personal  capacity,  and 
the  former  a  right  vested  in  the  land,  or  in  its 
tenant  for  the  time  being,  against  an  individual. 
There  being  no  servitude,  there  is  no  easement, 
which,  as  has  been  said  before,  requires  both  a 
dominant  and  a  servient  tenement.  See  Incor- 
poreal HEREDlTAilEXT. 

The  authorities  are  modern,  the  law  on  the 
subject  of  easements  being  of  a  very  meagre 
character  prior  to  the  nineteenth  century.  Con- 
sult: Holland,  The  Elements  of  Jurisprudence 
(9th  ed..  New  York  and  London.  1900);  Gale, 
Easements  (7th  ed.,  Loudon.  1899)  ;  Goddard, 
Easements  (4th  ed..  London,  1900)  ;  Innes,  Ease- 
ments (London,  1893)  ;  Washburn,  Easements 
(4th  ed.,  Boston,  1885)  :  Jones,  Treatise  on  the 
Law  of  Easements  (Boston,  1898). 

EAST  AFRICA  COMPANY,  British.  A 
commercial  association,  founded  after  the  Ber- 
lin Treaty  of  1885,  t-o  develop  African  trade  in 
the  territory  controlled  by  the  English.  It  took 
over  concessions  previously  made  to  Sir  \Yilliam 
MacKinnon. 

EAST  AFRICA  COMPANY,  German.  A 
trading  company,  formed  in  1885  to  develop  the 
African  territory  luider  German  influence.  It 
took  over  the  rights  of  the  Society  for  German 
Colonization,  with  Dr.  Peters  at  the  head. 

EAST  ANGLIA,  an'gll-a.    See  Anglia,  East. 

EAST  AURO'RA.  A  village  in  Erie  County, 
X.  Y..  17  miles  southeast  of  Buffalo:  on  the 
^Yestem  Xew  York  and  Pennsylvania  Railroad 
(Map:  Xew  York.  B  3).  It  is  a  beautiful  resi- 
dential village,  and  is  noteworthy  as  the  home 
of  the  Roycrofters.  whose  shop  produces  fine 
hand-made  furnitiire  and  editions  de  luxe  of 
current  and  standard  books.  Population,  in 
1890.  1582:  in  1900.  2366. 

EASTBOURNE,  estljern.  A  municipal  bor- 
ough and  seaside  resort  in  Sussex.  England,  situ- 
ated on  the  coast  between  Hastings  and  Brigh- 
ton, about  three  miles  northeast  of  Beachv  Head 
'Map:  England.  G  6).  It  is  a  well-built  town, 
with  broad,  tree-lined  streets,  lighted  by  electric- 
ity. A  fine  esplanade  two  miles  long  skirts  the 
shore.  A  large  park  and  numerous  smaller  rec- 
reation-groimds  are  maintained  by  the  munic- 
ipality. The  town  hall,  erected  in  1886.  is  a 
handsome  building,  with  a  tower  130  feet  high. 
Eastbourne   was   incorporated   in    1883.      It   has 


established  an  excellent  system  of  drainage,  and 
a  good  water-supply  from  wells,  which,  com- 
bined with  its  healthful  situation,  have  made  it 
one  of  the  most  popular  of  south  coast  resorts. 
Its  population  has  more  than  doubled  since  1881. 
In  1901  it  numbered  -13,300, 

EAST  CAPE.  The  name  of  the  easternmost 
headland  of  Asia  (coast  of  Siberia).  It  is  sit- 
uated in  latitude  66°  3'  X.  and  longitude  169'' 
44'  W.,  and  is  separated  by  Bering  Strait  from 
Cape  Prince  of  Wales  in  America, 

EAST'CHEAP  (ME.  Estchepe,  east  market, 
from  AS.  Crist,  east  -|-  ceap,  traffic).  Originally 
an  open  space  in  which  a  market  was  held  for 
the  East  of  London.  It  was  situated  at  the 
junction  of  several  streets,  the  oldest  and  most 
important  of  which  were  the  two  great  Roman 
roads,  leading  northwest  and  northeast  out  of 
London.  These  roads  were  known  in  Saxon  times 
as  Watling  and  Ermine  streets,  and  met  on  the 
north  side  of  London  Bridge.  On  account  of  its 
situation  on  these  roads.  Eastcheap  was  famous 
at  a  very  early  date  for  its  taverns :  and  the 
'Boar's  Head  at  Eastcheap,'  of  the  merry  days 
of  Shakespeare's  Prince  Hal  and  Falstatf,  was 
probably  thus  known  as  early  as  the  reign  of 
Edward  III.  The  name  is  still  preserved  in  that 
of  a  small  street,  near  the  north  end  of  London 
Bridge. 

EAST  END.  A  thickly  populated  district  of 
London,  which  extends  east  of  the  Bank  of 
England.  It  is  noted  for  the  wretched  condition 
of  a  large  part  of  its  inhabitants. 

EASTER  (AS.  castre,  OHG.  ostara,  Ger.  Os- 
tern,  from  Tent.  Austro,  goddess  of  spring:  con- 
nected Avith  Lat.  auroi-a.  Gk.  r/ws,  eos,  Lith.  aus- 
zra,  Skt.  usas.  usrCi.  dawn,  with  AS.  east.  OHG. 
ostana.  Ger.  Osten,  east,  and  ultimately  with  Gk. 
^uap,  hemar,  dry.  Lat.  ver,  spring).  The  festi- 
val of  the  resurrection  of  Christ,  the  principal 
feast  of  the  Christian  Era.  From  very  early 
times  it  was  obsersed  with  great  solemnity.  In 
the  primitive  Church  it  was  one  of  the  special 
days  for  the  administration  of  baptism,  and  the 
Latin  name  of  the  octave  or  the  Sunday  follow- 
ing. Dominica  in  Alhis,  preserves  the  memory  of 
the  custom  of  the  newly  baptized  wearing  their 
white  robes  throughout  the  whole  week.  The 
faithful  greeted  each  other  with  the  kiss  of 
peace  and  the  salutation  "Christ  is  risen,"  to 
which  the  response  was,  "He  is  risen,  indeed." 
This  custom  is  still  kept  up  in  Russia.  In  the 
Roman  Catholic  Church  the  festivities  of  Easter 
really  begin  on  the  preceding  morning  with  the 
mass  of  Holy  Saturday,  in  which  the  short  first 
vespers  of  Easter  are  included — a  trace  of  the 
times  of  primitive  severity,  when  the  mass  of 
that  day  wotild  have  been  celebrated  at  a  later 
hotir.  all  the  people  fasting  absolutely.  The 
popular  obsersances.  past  and  present,  connected 
Avith  the  day  are  inntimerable.  The  use  of  eggs 
in  this  connection  is  of  the  highest  antiquity, 
the  egg  having  been  considered  in  widely  sepa- 
rated pre-Christian  mythologies  as  a  svmbol  of 
resurrection :  though  it  is  not  certain  that  eggs 
were  used  in  the  spring  festivals  among  the  people 
of  those  times,  it  is  possible  that  here,  as  in  other 
cases,  the  Church  adopted  and  consecrated  an 
earlier  custom.  This  is  almost  certainly  true  of 
the  Easter  fires  which  formerly  celebrated  the 
triumph  of  spring  over  winter  (see  Belt.\ne)  ; 
the  'blessinc  of  new  fire.'  from  which  is  lit  the 
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paschal  candle  (a  huge  taper  which  burns  at 
solemn  mass  and  vespers  until  Ascension  Day),  is 
a  part  of  the  ceremonies  in  the  mass  referred  to 
above.  Some  of  the  mediaeval  customs,  especially 
in  France  and  Germany,  Avere  very  quaint — for 
example,  that  whicli  prevailed  in  several  French 
cathedrals  of  a  solemn  game  of  ball  played  by 
the  bishops,  canons,  and  other  dignitaries  (de- 
scribed by  Pater  in  one  of  his  Imaginary  Por- 
traits) ;  grave  and  rhythmical  dances  were  per- 
formed at  Auxerre  as  late  as  the  fifteenth  century 
and  at  Besaugon  as  late  as  the  seventeenth  cen- 
tury, to  the  strains  of  the  Easter  sequence,  Vic- 
timw  paschali.  All  these  observances  had  a 
common  purpose,  the  expression  of  joy  in  the 
resurrection.  To  the  popular  sports  and  dances 
(still  maintained  in  some  places,  as  at  Con- 
stantinople, where  the  whole  Greek  colony  cele- 
brates the  festival  Avith  the  ordinary  accompani- 
ments of  a  fair  in  the  Cemetery  of  Pera)  were 
added  farcical  exhibitions,  in  which  even  the 
clergy  joined  in  some  places,  reciting  from  the 
pulpit  stories  and  legends  calculated  to  excite 
laughter   {risiis  paschalis)   among  the  hearers. 

The  proper  time  for  the  celebration  of  Easter 
has  occasioned  no  little  controversy.  In  the 
second  century  a  dispute  arose  on  this  point  be- 
tween the  Eastern  and  \Yestern  churches.  The 
great  mass  of  the  Eastern  Christians  celebrated 
Easter  on  the  fourteenth  day  of  the  first  Jewish 
month  or  moon,  considering  it  to  be  equivalent  to 
the  Jew  ish  Passover.  The  Western  churclies  cele- 
brated it  on  the  Sunday  after  the  fourteenth 
day,  holding  that  it  was  the  commemoi'ation  of 
the  resurrection  of  Jesus.  The  Council  of  Xicaea 
(in  325)  decided  in  favor  of  the  Western  usage, 
branding  the  Eastern  with  the  name  of  the 
■quartodeciman'  heresy.  This,  however,  only 
settled  the  point  that  Easter  was  to  be  held, 
not  upon  a  certain  day  of  the  month  or  moon, 
but  on  a  Sunday.  The  proper  astronomical 
cycle  for  calculating  the  occurrence  of  the  Easter 
moon  was  not  determined  by  this  council.  It 
appears,  however,  that  the  metonic  cycle  (q.v. ) 
was  already  in  use  in  the  West  for  this  purpose: 
and  it  was  on  this  cycle  that  the  Gregorian  cal- 
endar, introduced  in  1582.  was  arranged.  The 
time  of  Easter,  being  the  most  important  of  all 
the  movable  feasts  of  the  Christian  Church,  de- 
termines all  the  rest.  It  was  debated,  at  the 
time  of  the  introduction  of  the  Gregorian  cal- 
endar, whether  Easter  should  continue  to  be 
jnovable,  or  whether  a  fixed  Sunday,  after  the 
21st  of  3Iarch.  should  not  be  adopted.  It  was 
deference  to  ancient  custom  that  led  the  ecclesi- 
astical authorities  to  adhere  to  the  method  of 
determination  l)y  the  moon.  It  must  be  remem- 
bered, however,  that  it  is  not  the  actual  moon 
in  the  heavens,  nor  even  the  mean  moon  of 
astronomers,  that  regulates  the  time  of  Easter, 
but  an  altogether  imaginary  moon,  whose  peri- 
ods are  so  contrived  that  the  new  (calendar) 
moon  always  follows  the  real  new  moon  (some- 
times by  two,  or  even  three,  days).  The  effect 
of  this  is.  that  the  fourteenth  of  the  calendar 
moon — which  had,  from  the  times  of  ^Moses,  been 
considered  'full  moon'  for  ecclesiastical  purposes 
— falls  genrrally  on  the  fifteentli  or  sixteenth  of 
the  real  moon,  and  thus  after  the  real  full 
moon,  which  is  generally  on  the  fourteenth  or 
fifteenth  day.  With  this  explanation,  then,  of 
what  is  meant  by  'full  moon,'  viz.  that  it  is  the 
fourteenth    dav   of   the  calendar   moon,  the   rule 


is  that  Easter  Day  is  always  the  first  Sunday 
after  the  paschal  full  moon,  i.  e.  the  full  moon 
which  hapi^ens  upon  or  next  after  the  21st  of 
March  (the  beginning  of  the  ecclesiastical  year)  ; 
and  if  the  full  moon  happens  upon  a  Sunday, 
Easter  Day  is  the  Sunday  after. 

One  object  in  arranging  the  calendar  moon 
was,  that  Easter  might  never  fall  on  the  same 
day  as  the  Jewish  Passover.  They  did  occur  to- 
gether, however,  in  1805  and  1825,  and  will  do 
so  again  in  1903,  on  the  12th  of  April;  in  1923, 
on  the  1st  of  April;  in  1927,  on  the  17th  of 
April;  and  in  1981,  on  the  19th  of  April.  The 
Jewish  Passover  usually  occurs  in  the  week  be- 
fore Easter,  and  never  before  the  26th  of  March, 
or  after  the  25th  of  April  (new  style).  On  the 
other  hand,  the  Christian  festival  is  never  before 
the  22d  of  March,  or  after  the  25th  of  April. 
In  1761  and  1818  Easter  fell  on  the  22d  of 
March;  but  this  will  not  be  the  case  in  any  year 
of  the  twentieth  century.  The  latest  Easter  in 
this  century  occurs  in  1943,  on  the  25th  of  April. 
EASTER  ISLAND  (so  called  because  discov- 
ered by  Roggeveen  on  Easter  Day,  1772;  also 
called  WaiJiit,  Teapi,  and  by  the  natives,  liapa- 
nui).  The  most  easterly  of  the  inhabited  islands 
of  Polvnesia,  situated  in  the  Pacific,  in  latitude 
27°  20'  S.,  and  longitude  109°  30'  W.  (Map: 
World,  Western  Hemisphere,  M  9).  It  is  of  vol- 
canic origin,  rising  1200  feet  above  the  sea,  and 
is  moderately  fertile,  but  almost  destitute  of 
water.  It  is  triangular  in  shape,  and  has  an 
area  of  about  fortj'-five  square  miles.  The  most 
interesting  feature  is  the  multitude  of  rude 
stone  statues,  some  of  them  of  colossal  size, 
which  are  to  be  seen  standing  on  long  platforms 
of  Cyclopean  masonry.  The  island  has  been  in 
the   possession  of   Chile  since    1888. 

The  natives  of  Easter  Island  are  the  last  out-  " 
post  of  the  Malayo-Polynesian  race,  to  which 
they  belong  by  physical  characteristics,  lan- 
guage, arts,  etc.  The  stone  images,  sculptured 
stones,  petroglyphs,  etc.,  whose  origin  has  been 
so  much  discussed,  are  not  beyond  the  laiown 
capacity  of  the  Polynesians.  Indeed,  the  recent 
studios  of  Brown  on  the  art  remains  of  Pitcairn 
Island  indicate  the  presence  there  of  all  but 
the  famous  tablets,  which  again  are  Poh'nesian 
products.  The  interpretation  of  the  tablets  and 
the  meaning  of  the  images  have  not  yet  been 
discovered.  Many  strange  theories  have  been 
put  forward  to  account  for  their  presence,  but 
the  study  of  similar  remains  in  the  Carolines. 
Tonga,  Pitcairn,  etc.,  may  ultimately  clear  up 
the  matter.  Edge-Pa rtington  (1901)  considers 
Easter  Island  as  much  a  mystery  as  ever.  The 
population  of  the  island,  by  reason  of  missionary 
transference  to  Tahiti,  and  the  Peruvian  slave 
trade,  has  dwindled  almost  to  extinction.  It 
is  estimated  at  150.  Consult:  Geiseler,  Die  Ost- 
erinsel :  Fine  Sfiiftr  prahifttorisrlier  Kultur 
(Berlin,  1883)  ;  and  Tliomson's  monograph,  "Te 
Pito  Te  Henua.  or  Easter  Island,"  in  the  Report 
of  the  United  States  'National  Museum  (Wash- 
ington. 1889). 

EASTER    MACKEREL.      See    Chub-Mack- 
erel. 

EASTERN     ARCHIPELAGO.     See    jMalay 

ARCHirKT.Af.O. 

EASTERN  CHURCH.     See  Greek  Chitkch. 
EASTERN  EMPIRE.     See  Byzantine  Em- 
pire. 
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EASTERN  QUESTION.  The  complicated 
problem  of  international  politics  growing  out 
of  tlie  relations  of  Turkey  and  the  Balkan  na- 
tionalities to  the  great  Powers  of  Europe  and  to 
each  other.  The  problem  has  occupied  the  atten- 
tion of  Europe,  in  more  or  less  degi'ee,  since  the 
second  half  of  the  eighteenth  century,  when  the 
rapid  curtailment  of  the  Ottoman  power  through 
the  Russian  advance  southward  seemed  to 
threaten  the  establishment  of  Russian  supremacy 
in  the  southeast  of  Europe  at  the  expense  of 
Austria.  In  the  beginning  the  decline  of  Tur- 
key chiefly  concerned  only  these  two  powers. 
Subsequently,  however,  the  interests  of  Great 
Britain  became  more  closely  bound  up  with 
the  fortunes  of  the  Turkish  Empire  as  the 
importance  of  the  British  possessions  in  India 
increased,  and  with  it  the  necessity  of  pre- 
serving a  safe  and  short  line  of  communication 
bet\\een  England  and  the  Far  Orient.  France, 
too,  was  involved  in  the  Aveb  of  diplomacy,  first 
and  naturally,  as  one  of  the  great  powers,  sec- 
ondly because  of  its  ancient  connection  with  the 
Porte,  and,  thirdly,  because  of  the  developments 
resulting  from  the  ambitious  schemes  of  Me- 
liemet  Ali  of  Egypt.  Germany,  until  the  A'ery  last 
years  of  the  nineteenth  century,  disclaimed  all  in- 
terest in  the  Eastern  Question,  but  at  that  time 
German  capital  had  not  yet  entered  extensively 
into  railroad  and  other  Ijusiness  enterprises  in 
Syria,  which  at  present  have  resulted  in  estab- 
lishing close  relations  with  the  Ottoman  Govern- 
ment. The  Eastern  Question  entered  upon  its 
modern  phase  in  the  Crimean  War  ( q.v. ) ,  and  as- 
sumed definite  form  at  the  Congress  of  Paris  in 
18.56,  whose  work  was  slightly  modified  by  the 
London  Protocol  of  1871.  The  opening  of  a  new 
highway  to  the  East  by  the  Suez  Canal  and  the 
English  occupation  of  EgJ'pt  have  helped  to  com- 
plicate the  Eastern  Question.  A  new  phase  of  it 
developed  when  Russia  decided  to  break  the  old 
arrangements  and  began  a  war  with  Turkey 
in  1877.  The  new  status  created  by  this  war.  the 
full  results  of  which  Russia  was  not  allowed  to 
reap,  was  embodied  in  the  treaty  arrangements 
of  the  Congress  of  Berlin.  This  arrangement 
still  holds  so  far  as  the  signatory  powers  are 
concerned,  but  considerable  changes  have  taken 
place  through  the  annexation  of  Eastern  Rumelia 
to  Bulgaria  in  1885,  the  shifting  of  the  boundary 
line  between  Greece  and  Turkey  as  a  result  of 
the  war  of  1897,  and  the  establishment  of  auton- 
omy in  Crete. 

Though  affairs  in  Eastern  Asia  have  tended  to 
divert  attention  from  the  Eastern  Question 
proper,  tlie  problem  is  still  a  vital  one  and 
fraught  with  great  importance  to  the  future  de- 
velopment of  international  relations.  Russia 
has  her  eye  still  fastened  upon  Constantinople ; 
Great  Britain  must  still  defend  her  position  in 
Eg;\'pt;  above  all,  Austria-Hungary  must,  in 
very  self-preservation,  seek  to  retain  her  influ- 
ence among  the  Slav  peoples  of  the  Balkans. 
The  balance  of  adjustment  in  that  peninsula  at 
present  is  delicate,  Avith  Austrian  influence  pre- 
dominant in  Servia,  with  Russian  influence  pow- 
erful in  Bulgaria,  and  Greece  still  anxious  to 
restore,  in  some  measure  at  least,  the  ancient 
Byzantine  or  Greek  Empire.  Consult:  Holland, 
Studies  in  International  Law  (Oxford,  1898)  ; 
id.,  The  Eiiropean  Concert  and  the  Eafitern  Ques- 
tion  (Oxford.  1885)  ;  de  Monicault,  La  question 
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EASTERN  RITE,  Churches  of  the.  The 
name  given  to  various  bodies  of  Armenian,  Cop- 
tic, Greek,  and  Syrian  Christians,  most  of  whom 
were  formerly  Xestorians  or  Eutychians,  but  who 
have  acknowledged  the  supremacy  of  the  Pope 
and  returned  into  communion  with  Western 
Christendom.  They  have  been  allowed  to  retain 
some  of  their  traditional  usages,  such  as  the 
use  of  the  vernacular  in  public  worship,  com- 
munion in  both  kinds,  and  the  permission  of  (a 
single)  marriage  to  the  clergy  below  the  rank 
of  bishop.  They  are  under  the  special  care  of  a 
section  of  the  Propaganda  created  by  Pius  IX.  in 
1862,  called  Super  Xegotiis  Orientalium.,  Among 
these  branches  of  Roman  Catholics  there  are 
about  eighty  bishops,  of  whom  five  are  patri- 
archs, and  fifteen  arclibishops. 

EASTERN  RUMELIA.     See  Bulgaria. 

EASTERN  SHORE.  A  name  given  to  the 
counties  of  Accomae  and  Northampton  in  Vir- 
ginia, and  to  all  of  ]\Iarvland  lying  east  of 
Chesapeake  Bay,  and  sometimes  including  Dela- 
ware also.  It  is  a  fertile  region,  famous  for 
peaches  and  garden  vegetables,  and  equally 
famous  for  oysters.  The  country,  though  low 
and  level,  is  generally  healthful,  and  the  climate 
is  mild  and  equable.  It  is  intersected  by  rail- 
roads, only  a  single  line,  however,  running  the 
length  of  the  Virginia  peninsula.  There  is  con- 
venient steamboat  navigation.  Until  invaded  by 
railroads,  and  divided  u])  into  small  ownerships, 
the  southern  was  the  *blue-blood'  section  of  Vir- 
ginia, the  leading  inhabitants  being  noted  for 
their  aristocratic  tendencies  and  hospitality. 

EASTER  TERM.  One  of  the  four  regular 
terms  of  the  courts  of  common  law  in  England. 
It  was  formerly  dependent  upon  the  movable 
feast  of  Easter,  and  was  hence  called  a  movable 
term.  It  commenced  on  the  Wednesday  fortnight 
after  Easter  Sunday,  and  lasted  till  the  follow- 
ing Monday  three,  weeks.  It  was  at  a  later  period 
converted  by  act  of  Parliament  into  a  fixed 
term,  beginning  on  the  loth  of  April  and  ending 
on  the  8th  to  the  13th  of  May  in  every  year. 
If  any  of  the  days  between  the  Thursday  before 
and  the  Wednesday  after  Easter  fall  within  term, 
no  sittings  in  banc  (q.v.)  are  held  on  those 
days,  and  the  terin  is  prolonged  a  corresponding 
number  of  days.     See  Terms  of  Court. 

EAST  GREENWICH,  grin'Ij.  A  town  and 
the  county-seat  of  Kent  County,  R.  I.,  14  miles 
south  of  Providence ;  on  Greenwich  Bay.  a  branch 
of  Narragansett  Bay.  and  on  the  New  York,  New 
Haven  and  Hartford  Railroad  (IMap:  Rhode  Is- 
land. C  3).  There  is  a  good  harbor;  also  a 
public  library;  and  the  town  has  a  cotton 
bleacherv.  and  manufactures  of  cotton  and  varn. 
Population  in  1890.  3127;  in  1900,  2775. 

EAST  HAM.     See  Hah,  East  and  West. 

EASTHAM'PTON.  A  town,  including  three 
villages,  in  Hampshire  County,  Mass.,  situated 
in  the  valley  of  the  Connecticut,  four  and  one- 
quarter  miles  southwest  of  Northampton ;  on  the 
New  York,  New  Haven  and  Hartford,  and  the 
Boston  and  IMaine  railroads  (Map:  Massachu- 
setts, B  3).  The  manufactures  include  rubber 
and    elastic    goods,    bvittons,    shoe-web,     cotton 
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goods,  and  yarns.  Easthaniptou  has  a  public 
library,  and  tiie  Willistou  Seminary,  a  well- 
known  preparatory  school  for  boys.  The  gov- 
ernment is  administered  by  annual  town  meet- 
ings. The  water-works  are  owned  and  operated 
by  the  mvmicipality.  Easthampton  was  first 
settled  in  10(J5,  was  incorj^orated  as  a  district  in 
1785,  and  was  organized  as  a  town  in  1809.  It 
was  the  scene  of  an  Indian  massacre  on  May  13, 
1704,  in  which  19  persons  were  killed.  Popula- 
tion, in   1890.  4395;   in   1900,  5G03. 

EAST  HAM'PTON.  A  town  in  Suffolk 
County,  X.  Y.,  at  the  eastern  end  of  Long  Island, 
on  the  Long  Island  Eailroad,  102  miles  from 
New  York  (Map:  New  York,  H  5).  It  is  noted 
for  its  picturesqueness,  and  is  a  popular  summer 
rfcsort.  It  was  the  home  of  John  Howard  Payne. 
Clinton  Academy,  incorporated  in  1784.  is  situ- 
ated here.  At  the  neighboring  Montauk  Point, 
owing  to  the  healthfulness  of  the  situation,  an 
army  camp  was  established  after  the  Spanish- 
American  War.  The  government  is  administered 
by  town  meetings,  held  every  two  years.  The 
town,  settled  in  1G49,  came  under  the  jurisdiction 
of  Connecticut  in  1657  and  under  that  of  New 
York  in  1664.  During  the  Revolution  it  was 
frequently  pillaged  by  the  English.  Popvilation 
(town  including  part  of  Sag  Harbor  village), 
in  1890,  2431;  in  1900,  3746.  Consult:  Hedges, 
History  of  the  Town  of  East  Hampton  (Sag 
Harbor,  1897)  ;  and  Gardener.  Records  of  East 
Hampton    (4  vols..  Sag  Harbor,  1886-89). 

EAST  HART'FORD.  A  town  in  Hartford 
County.  Conn.,  east  of  Hartford;  on  the  New 
York,  New  Haven  and  Hartford  Railroad  (IMap: 
Connecticut,  E  2).  It  has  a  town  library,  and 
the  Raymond  Library;  and  is  engaged  prin- 
cipally in  paper-making,  tobacco-growing,  and 
market-gardening.  There  are  also  railroad  shops. 
East  Hartford  was  settled  in  1640-50.  and  was 
incorporated  in  1783.  The  government  is  ad- 
ministered by  town  meetings.  Population,  in 
1890,  4455;   iii   1900,  6406. 

EAST     HUM'BOLDT     MOUNTAINS.       A 

range  of  lofty  mountains  in  Elko  County,  Nev., 
about  fifty  miles  long,  and  extending  from  north 
to  south  (Map:  Nevada,  F  1).  They  are  a 
northern  continuation  of  the  Ruby  Mountains, 
and  are  well  wooded.  Fremont's  Pass  is  in  this 
range. 

EAST  INDIA  ARMY.  Originally,  the  troops 
in  the  pay  and  employment  of  the  East  India 
Company.  They  were  largely  natives,  with  a 
scattering  of  European  adventurers,  liberated 
convicts,  and  army  deserters.  Later  a  few  regi- 
ments were  raised  in  England,  which  since  the 
Act  of  1861  reorganizing  the  Indian  army  have 
been  a  part  of  the  British  regular  armv,  under 
the  army  numbers  of  the  ld5th,  106th,  107th, 
108th,  and  109th  Regiments  of  Infantry,  and 
the  Twenty-first  Regiment  of  Hussars. 

Before  the  Indian  jNIutiny  in  1857.  the  army 
in  the  pay  of  the  East  India  Company  consisted 
of  about  24.000  British  regulars,  lent  from  the 
Englisli  military  establishment,  but  paid  for  by 
the  ooinjiany;  18.000  Euro]ic'an  troops,  raised 
and  drilled  in  England,  but  the  property  of  the 
company;  180.000  native  regulars;  and  60,000 
native  irretrular  horse — about  280.000  in  all.  In 
1861  the  East  India  army  ceased  to  exist,  the 
Europeans  joining  the  British  Army,  as  before 
stated,    and   the   native   troop    forming   the   nu- 


cleus of  what  is  now  the  British  Indian  native 
army,  for  which  see  paragraphs  on  armies  of 
the  British  Empire,  under  tlie  title  ARiiiES. 

EAST  INDIA  COMPANY.  The  name  given 
to  trading  companies  entrusted  by  various  Euro- 
pean governments  with  the  monopoly  of  their 
trade  with  the  East  Indies.  The  most  important 
one  was  the  Exglisii  Company,  the  original 
charter  of  which  was  obtained  from  Queen  Eliza- 
beth on  December  31,  1600,  granting  for  fifteen 
years  the  monopoly  of  trade  with  all  parts  of  the 
world,  not  held  by  friendly  European  powers, 
between  the  Cape  of  Good  Hope  eastward  to  the 
Straits  of  Magellan.  There  were  originally  125 
stockholders,  from  whom  were  chosen  each  year 
the  governor  and  twenty-four  directors,  to  man- 
age all  the  bvisiness  of  the  company.  The  origi- 
nal stock  was  £72.000 ;  indeed,  the  first  voyages 
of  the  company  were  undertaken  at  the  risk  of 
such  of  the  stockholders  as  would  advance  the 
requisite  capital.  In  1612  it  was  made  a  joint- 
stock  company,  with  £400.000  capital.  At  the 
beginning  of  the  eighteenth  century,  the  stock 
had  increased  to  three  millions,  and  in  1853  it 
was  valued  at  six. 

At  first  the  venture  was  esteemed  to  be  of 
such  a  precarious  nature  that  the  company  was 
aided  by  exemption  from  export  duties,  and  in 
other  ways.  The  first  voyages,  however,  w'ere 
highly  successful,  and  the  trade  continued  to  in- 
crease, notwithstanding  the  bitter  and  often 
bloody  struggles  w'ith  foreign  companies,  the 
wealth  of  the  Orient  having  attracted  other 
European  nations  than  the  English.  The  Portu- 
guese had  a  practical  monopoly  of  the  trade  dur- 
ing the  sixteenth  century,  but  they  made  but  sorry 
traders,  being  rather  concerned  with  establishing 
an  empire  and  spreading  Catholicism.  With 
them  the  whole  trade  was  a  roj'al  monopoly. 
When  Portugal  was  united  with  Spain  under 
Philip  II..  nearly  all  its  East  Indian  possessions 
were  lost  to  the  Dutch  in  the  wars  of  the  latter 
against  Spain.  The  Dutch,  who  were  traders 
only,  looking  for  immediate  returns,  and  being 
without  far-sighted  plans  of  future  gains  and  em- 
pire, did  not  maintain  their  great  advantage. 
In  their  struggle  with  the  English  Company,  they 
indeed  maintained  their  establishments  in  the 
Spice  Islands.  Simiatra,  Java,  Malacca,  and  else- 
where, and  drove  the  English  away,  but  they 
lost  their  possessions  in  India.  Then  came  the 
most  serious  struggle  between  the  English  and 
the  French  company,  the  latter  having  been 
established  in  1664.  It  began  in  1745,  and  was 
not  finally  terminated  until  1761.  Victory  fell 
to  the  English  through  the  genius  of  Clive, 
the  Frenchmen  La  Bourdonnais  and  Dupleix 
(qq.v. ).  These  wars  caused  the  Europeans  to 
mingle  in  the  affairs  of  the  native  States,  with 
the  result  that  during  the  eighteenth  century 
the  English  Company  had  become  a  great  terri- 
torial power,  and  laid  the  foundations  of  the 
British  Empire  in  India. 

As  a  trading  organizatioji,  it  held  for  over 
two  hundred  years  the  prncticnl  monoiioly  of  the 
trade  of  Great  Britain  with  the  Far  East.  The 
most  important  trade  was  with  India  and  China, 
importing  tea,  pepper,  spices,  druss,  calicoes, 
silks,  diamonds,  etc.  Its  chief  exports  were  the 
precious  metals,  for  which  reason  the  company 
was,  from  its  inception,  very  unpopular  at  home. 
According  to   the  current   economic   doctrine  of 
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the  day,  ouly  that  trade  should  be  encouraged 
^\hit■h  found  markets  for  English  goods,  and 
brought  money  into  the  country,  thereby  pro- 
moting the  national  welfare.  It  was,  urged  in 
reply  that  more  money  came  into  England  by  the 
sale  of  Oriental  goods  than  the  company  could 
possibly  take  away — reasoning  which  experience 
proved  to  be  correct. 

For  this  and  other  reasons,  the  stockholders 
often  had  difficultj-  in  getting  their  charter  re- 
newed, having  usually  to  pay  for  it  by  a  loan  to 
the  Government,  or  some  other  .service,  although 
they  ustially  succeeded  in  maintaining  their  mo- 
nopoly. In  1(550,  and  again  in  1G55.  they  absorbed 
rival  companies,  which  had  been  incorporated 
under  the  Commonwealth  and  Protectorate.  In- 
deed, in  1653,  the  experiment  of  free  trade  with 
India  was  tried,  but  proved  a  failure.  After  the 
Revolution  of  1688,  which,  in  the  Declaration  of 
[Rights,  maintained  the  right  of  interlopers  to 
trade,  the  company  experienced  great  difficulty 
in  obtaining  a  Parliamentary  charter  in  addi- 
tion to  the  royal  charter  they  already  possessed. 
Parliament  was  opposed  to  monopolies  on  prin- 
ciple, and  favored  the  admission  of  interlopers 
to  the  trade.  The  company  maintained  that  the 
interlopers  were  quite  irresponsible,  and,  if  un- 
successful in  trade,  often  took  reprisals  on  the 
natives,  and  embroiled  them  with  the  latter. 
Nevertheless,  a  new  general  company,  open  to 
all  individuals,  was  established  in  1698.  After 
bitter  struggles  and  great  confusion  in  the  trade, 
both  companies  were  united  by  act  of  Parlia- 
ment in  1702.  Every  member  holding  over 
£500  of  stock  was  entitled  to  from  one  to  four 
votes,  according  to  his  holding,  in  the  general 
court  of  proprietors,  who  elected  the  governor, 
and  a  board  of  twentv-four  directors  from  among 
the  holders  of  not  less  than  £2000  of  stock.  The 
directors  were  chosen  for  four  years,  six  re- 
tiring each  year. 

Meanwhile  the  increasing  political  power  of 
the  company  furnished  endless  opportunities  for 
corruption  among  its  servants  in  India,  and  for 
misrule  and  oppression  of  the  natives.  Its  bane- 
ful influence  in  corrupting  Parliament  was  well 
known.  It  was  quite  natural,  therefore,  that  in 
1769  a  more  complete  control  by  the  Govern- 
ment was  established.  In  1784  an  act  originated 
by  the  younger  Pitt  gave  to  the  King  the  power 
of  appointing  a  Board  of  Control  over  the  civil 
and  military,  but  not  the  commercial,  acts  of  the 
company.  In  1813  the  trade  with  India  was 
throMTi  open,  the  company  maintaining  its  exist- 
ence as  a  political  body  for  the  government  of 
India  only,  and  in  1833  its  last  great  monopoly, 
the  trade  to  China,  was  abolished,  the  dividends 
of  the  company  being  guaranteed  by  taxes  levied 
on  the  India  possessions.  Its  inability  to  cope 
with  the  terrible  Indian  revolt  of  1857  gave  Par- 
liament reason  for  concentrating  all  its  powers  in 
the  Imperial  Government,  which  guaranteed  a 
lOi/j  per  cent,  yearly  dividend  on  £6.000.000  of 
its  stock.  Henceforth  the  East  India  Canipany 
contintied  to  exist  as  an  organization  for  receiv- 
ing and   distributing  these   dividends   only. 

The  Ditch  E.v.st  Ixdi.\  Company  was  incor- 
porated bv  the  States  General  of  Holland  in  1602. 
with  a  capital  of  6.600.000  florins.  It  was  the 
union  of  several  smaller  companies  which  had 
been  formed  in  consequence  of  successful  voyages 
to  the  Spice  Islands,  beginning  with  1595,  when 
Philip  of  Spain  closed  the  port  of  Lisbon  to  the 


Dutch.  Its  monopoly  extended  from  the  Cape  of 
Good  Hope  to  the  Straits  of  ^Magellan,  with  sov- 
ereign rights  in  whatever  territory  it  might  ac- 
quire. The  first  expeditions  (1602-05)  were  very 
successful,  and  resulted  in  permission  from  the 
native  States  to  use  a  large  number  of  ports, 
and  to  build  a  fortified  factory  in  Java.  In  1605 
began  the  sixty  years'  war  with  Spain,  at  the  end 
of  which  the  Dutch  Company  had  despoiled  Por- 
tugal, which  was  then  united  with  Spain,  of  all 
its  East  Indian  possessions,  and  had  supplanted 
the  Portuguese  in  the  Sunda  and  Molucca  Isl- 
ands. Ceylon,  the  Malabar  Coast,  Malacca,  Japan, 
and  the  Cape  of  Good  Hope.  As  a  basis  of  their 
power  the  Dutch  secured  vast  territorial  posses- 
sions in  the  Sunda  Islands,  especially  in  Java, 
Sumatra,  and  Celibes,  and  in  the  Moluccas.  They 
had  other  stations  but  they  were  for  trade  only, 
and  were  unfortified.  The  most  influential  foun- 
der of  the  Dtitch  Indian  Empire  was  Governor 
Jan  Pietersz  Coen.  who.  in  1619.  established  Bata- 
via  in  Java  as  its  capital.  Hither  came  the  ships 
from  all  the  other  stations,  a  centralization 
which  enabled  them  to  control  the  trade.  In  the 
insular  possessions  of  the  company  the  native 
governments  were  left  in  control,  subject  only  to 
taxes  and  to  the  trade  monopoly  of  the  company. 

Directed  by  practical  merchants  of  experience, 
the  company  prospered.  Between  1602  and  1696, 
the  dividends  were  never  less  than  12  and  some- 
times as  high  as  63  per  cent.  The  charter  was 
renewed  every  twenty  years,  in  return  for  finan- 
cial concessions  made  to  the  State,  to  which  the 
company  in  1696  contributed  8.000.000  florins, 
in  addition  to  400.000  florins  for  the  privilege 
of  raising  taxes.  It  was  of  far  gieater  impor- 
tance than  any  other  company  during  this  period. 
But  in  the  eighteenth  century  came  the  decline, 
due  to  the  control  of  the  company  by  a  few  rich 
families,  who  used  it  as  a  means  of  immediate 
gain,  and  to  its  cruel  conduct  toward  the  natives, 
by  which  its  ^^territorial  possessions  came  into 
great  disorder.  Xo  dividends  were  paid  after 
1724.  When  the  English  attacked  its  possessions 
in  1780,  on  the  pretext  that  Holland  was  about 
to  join  the  leagtie  of  neutrals  in  favor  of  Ameri- 
ca, the  Dutch  Company  was  incapable  of  resist- 
ance. It  lost  pi-actically  all  of  its  possessions, 
and  althotigh  most  of  them  were  returned  to  Hol- 
land by  the  treaty  of  1815,  in  the  meantime 
(1795)  the  company  itself  had  been  abolished 
and  its  possessions  incorporated  with  those  of 
the  State,  which  also  assumed  its  debts. 

The  French  East  Ixdia  CoiiPANY  was  estab- 
lished in  1664.  during  the  reign  of  Louis  XIV., 
through  the  instrumentality  of  Colbert,  under  the 
name  of  La  Compagnie  des  Indes  Orientales.  Its 
original  capital  was  6.000.000  livres.  afterwards 
increased  to  15.000.000  of  which  the  king  sub- 
.scribed  3.000.000.  It  was  founded  imder  favor- 
able conditions,  with  almost  complete  sovereignty 
of  the  territory  it  might  acquire,  and  with  all 
possible  protection  from  the  French  Government. 
It  served  the  political  purpose  of  operating 
against  the  powerful  Dutch  Company,  against 
which,  however,  it  made  but  little  headway. 
Under  the  governorship  of  the  Dutchman  Caron, 
the  first  French  factory  was  established  at  Su- 
rat.  and  successful  negotiations  were  begun  with 
Persia  and  Indo-China.  His  successor  Francois 
[Martin  founded  Pondichery  in  1676.  and  under 
his  long  and  prudent  administration,  which  lasted 
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till  1727,  the  affairs  of  the  c-umpany  prospered. 
In  1687,  however,  the  eonipauy  lost  its  privilege 
of  trade  with  China,  and  in  1719  it  was  united 
with  the  "Conipagnie  des  Indes  Occidentales" 
and  the  "Conipagnie  de  la  Chine,"  into  the  "Coni- 
pagnie des  Indes." 

The  united  company  was  one  of  the  schemes  of 
Law.  and  its  stocks  sliared  the  fate  of  his  specu- 
lations. (See  Mississippi  Buuble.)  In  1730 
it  was  deprived  of  the  trade  with  Africa;  in  1731 
of  the  trade  with  Louisiana;  and  in  1736  of  the 
coffee  trade  with  America.  But  the  company 
prospered  in  India  luider  the  ahle  governor  Dumas 
(1735-41),  who,  by  taking  advantage  of  the 
quarrels  among  the  natives,  greatly  extended  its 
possessions  and  influence.  Equally  successful 
was  his  illustrious  successor  Dupleix  (1741-.54), 
ably  supported  in  militar\'  matters  by  La  Bour- 
donnais  (q.v. ).  Notwithstanding  his  able  con- 
duct of  affairs  against  the  English,  he  was  re- 
called in  1753,  and  unsupported  by  the  home 
Government,  the  colony  was  unable  to  maintain 
itself  against  Clive.  ( See  the  account  of  the 
English  Company  given  above.)  The  activity  of 
the  French  Company  was  suspended  by  royal 
decree  in  1761),  and  in  the  following  year  it 
turned  over  its  capital,  amounting  to  over  500,- 
000,000  livres,  to  the  King.  In  1785  a  new  com- 
pany, with  commercial  privileges  only,  was  es- 
tablished, but  it  was  deffnitely  abolished  by  the 
Convention  in  1784. 

Danish  East  India  Company.  After  unsuc- 
cessful attempts  in  1016  and  1634,  a  Danish 
company  was  established  in  1729  by  King  Fred- 
erick IV.  Unfettered  by  the  trade  restrictions 
under  which  the  other  companies  labored,  it  be- 
came at  the  end  of  the  eighteenth  century  one  of 
the  principal  trading  companies  of  Europe.  Its 
prosperity  declined  with  the  advance  of  the  Eng- 
lish Empire  in  India,  and  it  was  ruined  in  the 
war  between  Great  Britain  and  Denmark  in  1801. 
Its  possessions,  of  which  Tranquebar  and  Seram- 
]nir  were  the  chief,  were  sold  to  Great  Britain 
in  1845. 

Bibliography.  For  information  concerning  the 
English  Company  consult:  Charters  Granted 
to  the  East  India  Company  from  1601:  Trea- 
ties and  Grants  from  the  Princes  of  India 
from  17-56  to  1812  (London,  n.d.)  ;  The  Laic 
Relatinfi  to  India  and  the  East  India  Com- 
pany (London,  1841)  ;  Stevens,  Dawn  of  British 
Trade  to  the  East  Indies  (London,  1886),  con- 
sisting of  reprints  of  the  minutes  of  the  com- 
pany's meetings  during  the  early  period.  The 
standard  work  on  tlie  subject  is  J.  Bruce,  Aniials 
of  the  East  India  Company  (London,  1810)  ; 
J.  A.  Mills.  History  of  British  India,  ed.  by 
H.  H.  Wilson  (London,  1858),  is  also  valu- 
able. An  excellent  brief  modern  account  from 
the  economic  .standpoint  is  W.  Cunningham, 
Growth  of  Enr/lish  Industry  and  Trade  in  Mod- 
ern Times  (Cambridge.  1892).  26-29.  125-32,  267- 
78,  532-70,  593-97.  Dr.  Macpherson,  Annals  of 
Commerce  (London,  1805).  is  useful  and  stand- 
ard. Consult,  also:  W.  T.  Raynal.  .4  Philosophi- 
vnl  and  Political  Ilisfory  of  the  f\ettlement  and 
Trade  in  the  East  and  West  Indies  (London, 
1777)  ;  and  J.  Macpherson,  The  History  and 
Management  of  the  East  India  Company  (Lon- 
don, i779). 

For  the  foundation  of  the  Dutch  Company 
consult  Van  der  Chijs,  De  SHichtinq  der  Oost- 
Tndische  Conipagnie  (Leyden,  1857)  ;  for  its  early 


laws,  Verzameliny  van  instrucfies,  ordonnancien 
en  reglementen  voor  de  regeering  van  Neder- 
lansch-Indie  (Batavia,  1848).  General  histories 
of  the  company  and  its  career  are  those  of  Van 
Kampen  (Haarlem,  1831-33)  ;  Meinsma  (Delft, 
1872-73)  :  Lauts  (Groningen.  1853-06)  ;  Terwogt 
(Hoorn,  1891)  ;  Deventer  (The  Hague,  1886-87)  ; 
Jonge   (ib.,  1886-1895). 

For  information  about  the  French  Company 
consult  Castonnet  des  Fosses,  L'Inde  frangaise 
arant  Dupleix  (Paris,  1887)  ;  Dufresne  de  Fran- 
cheville,  Histoirc  de  la  Compagnie  des  Indes 
(Paris,  1746). 

EAST  INDIA  HOUSE.  The  home  of  the 
East  India  Company,  on  Leadenhall  Street,  Lon- 
don, removed  in  1862.  Its  noted  museum  was 
removed  to  Fife  House,  Whitehall,  and  in  1880 
was  placed  under  the  management  of  the  South 
Kensington  Museum.  Charles  Lamb,  James 
]\iill,  and  John  Stuart  Mill  held  clerkships  in 
the  East   India  House. 

EAST  IN'DIES.  A  term  vaguely  applied  to 
the  southeastern  part  of  Asia,  embracing  India 
in  the  broader  sense  and  the  ^lalay  Peninsula, 
and  the  islands  in  the  Malay  Archipelago,  to- 
gether with  the  Philippines  (]NIap:  World,  K  32). 
The  name  'Indies'  originated  in  the  fifteenth  cen- 
tury, and  its  meaning  was  afterwards  extended 
to  include  the  newly  discovered  lands  in  the  New 
World.  Later  a  distinction  was  made  between 
the  West  and  East  Indies.  See  Dutch  East 
Indies. 

EASTINGS.     See  Sailings. 

EAST  LAKE.  A  town  in  Jefferson  County, 
Ala.,  about  six  miles  northeast  of  Birmingham 
(Map:  Alabama,  C  2).  Howard  College  (Bap- 
tist), opened  in  1841,  is  situated  here.  Popula- 
tion, about  3000. 

EAST'LAKE,  Sir  Charles  Lock  ( 1793-1865) . 
An  English  historical  painter,  born  at  Plymouth, 
November  17,  1793,  tlie  youngest  son  of  George 
Eastlake,  solicitor  to  the  Admiralty  and  judge- 
advocate  of  Plymouth.  He  studied  in  the  schools 
of  the  Royal  Academy  in  1809,  and  also  under 
Haydon.  As  early  as  1810  the  lad's  designs 
attracted  attention,  and  a  commission  was  given 
him  by  Jeremiah  Haimon,  the  subject  being  "The 
Raising  of  Jairus's  Daughter."  In  1815  East- 
lake  was  in  Paris,  studying  and  copying  pictures 
from  the  Louvre,  but  he  left  on  INIarch  19,  1815, 
and  was  at  Plymouth  when  Napoleon  arrived 
there  on  board  the  Bellerophon.  In  1817  he 
went  to  Italy,  and  in  1819  to  Greece.  After- 
wards he  returned  to  Rome,  and  there  spent 
fourteen  years.  He  devoted  himself  chiefly 
to  landscape  painting  and  landscape  with 
figures  of  Italian  peasantry.  He  lived 
principally  in  Rome  until  he  was  elected  an 
Academician  in  1830,  when  he  settled  in  London. 
In  1823  he  sent  to  the  Royal  Academy  three 
views  of  Rome,  one  of  which,  "The  Spartan 
Isidas,"  now  in  possession  of  the  Duke  of  Devon- 
shire, was  especially  noticed.  In  1841  Eastlake 
Mas  appointed  secretary  to  the  Royal  Commis- 
sion for  decorating  the  Houses  of  Parliament, 
and  in  1842  Librarian  to  the  Royal  Academy; 
in  1843  Keeper  of  the  National  Gallerv.  In 
1850  he  was  kniglited  and  elected  president  of 
the  Royal  Academy.  From  that  time  until  his 
death  he  was  ohipfly  engaged  in  selecting  pictures 
to  be  bought  by  the  Government  for  the  National 
Gallerv.  '  He  died  in   Pisa.   December  23.   1865. 
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Eastlake  translated  and  edited  several  books  on 
painting,  among  them  Goethe's  Theory  of  Colors 
(1840)  and  Kugler's  Schools  of  Fainting  i)i 
Italy  (1842).  He  also  wrote  many  articles  for 
periodicals,  and  some  books,  notably  Materials 
for  the  History  of  Oil  Painting  (1847),  and 
Contributions  to  the  Literature  of  the  Fine  Arts 
(1848;  2d  series,  1870).  As  a  painter,  however, 
he  is  less  important,  being  a  representative  of 
the  academic  eclecticism.  Among  his  principal 
paintings  are  "Lord  Byron's  Dream"'  (1827).  in 
the  National  Gallery.  London;  "Una  Delivering 
the  Red  Cross  Kniglif  (1830)  :  "Gaston  de  Foix 
Before  the  Battle  of  Ravenna'"  (1838);  and 
••Christ  Blessing  Little  Children"  (1840).  For 
liis  Life,  consult  the  Memoir  by  Lady  Eastlake 
(London,  1870). 

EASTLAKE.  J.ady  Elizabeth  (Rigby)  (1809- 
lt3).  An  English  author,  born  at  Norwich.  Eng- 
land. She  lived  for  some  time  in  Germany  and 
at  Reval.  in  Russia,  and  in  1841  her  first  book, 
an  account  of  her  residence  at  the  latter  place, 
entitled  .1  Residence  on  the  Shores  of  the  Baltic, 
\\as  published  in  London.  In  1842  an  introduc- 
tion to  Lockluirt  led  to  her  becoming  a  regular 
stall"  contributor  to  tlie  Quarterly  Reriew,  a  con- 
nection which  continued  for  many  years.  She 
married  Sir  Charles  Lock  Eastlake.  the  artist, 
in  1848,  and  traveled  with  him  extensively  in 
Italy.  Through  his  influence  she  turned  her 
attention  to  the  history  and  criticism  of  art. 
She  published  The  Jeiress,  a  novel  (  1843)  :  Livo- 
nian  Tales  (1844)  :  Music  and  the  Art  of  Dress 
(1852);  Life  of  John  Gibson.  R.A.,  Sculptor 
(1870)  :  Life  of  Mrs.  Grote  (1880)  ;  Five  Great 
Painters  (2  vols..  1883).  She  translated  Waag- 
en's  Treasures  of  Art  in  Great  Britain  (4  vols.. 
1854)  :  and  Brandl's  Samuel  Taylor  Coleridge 
and  the  English  Romantic  School  (1886):  and 
edited  her  husband's  works  (1870),  and  his 
edition  of  Kugler's  Handbook  of  Painting:  Ital- 
ian Schools   I  1^^74). 

EAST  LI"V"ERPOOL.  A  city  in  Columbiana 
County.  Ohio.  44  miles  west  by  north  of  Pitts- 
burg. Pa.:  on  tlie  (3hio  River,  and  on  the  Cleve- 
land and  Pittsburg  Railroad  (^Map:  Ohio.  J  4). 
Its  area  is  four  and  one-half  square  miles.  It 
has  a  Carnegie  (public)  library,  and  three  parks. 
A  bridge  connects  the  south  side  witli  the  city 
proper.  A  number  of  potteries,  including  the 
largest  one  in  the  United  States,  and  two  elec- 
trical poi'celain  works,  constitute  the  leading  in- 
dustries. There  are  also  machine-shops,  a  large 
sewer-pipe  factory,  and  brick-works.  The  city 
has  a  supply  of  natural  gas.  The  government, 
under  a  revised  charter  of  1882.  is  vested  in  a 
mayor,  biennially  elected,  and  a  city  council, 
with  administrative  officials,  appointed  as  a  rule 
by  the  executive.  The  water- works  are  o\\nied 
and  operated  by  the  municipality.  East  Liver- 
pool was  settled  as  earlv  as  1705.  and  was  in- 
corporated in  1834.  Population,  in  1890.  lO.O.ifi: 
in  1900.  16.485. 

EAST  LONDON.  A  seaport  town  of  Cape 
Colony,  situated  at  the  mouth  of  the  Buffalo 
River,  on  the  eastern  coast  of  the  colony  (]\Lap: 
Cape  Colony.  DID.  It  has  a  number  of  banks. 
a  library,  and  several  consular  representatives. 
There  is  a  spacious  landing  at  the  mouth  of 
the  river,  accessible  even  for  heavy  vessels.  The 
town  is  one  of  the  most  important  ports  of  Cape 
Colonv,  having  an  annual  trade  of  about  $20,- 


000.000.      The    chief   article   of   export    is    wool. 
Population,    in    1891,    12,000. 

EAST  LOTHIAN,   iG'THi-au.     See  Haddi.xg- 

EAST  MAIN.  A  former  portion  of  the  Hud- 
son Bay  Territories.  no\\-  incorporated  as  the 
Ungava  District  (q.v. ),  in  the  Dominion  of 
Canada  (Map:  North  America,  L  4).  The  East 
Main  or  Slade  River  crosses  its  southern  section, 
entering  Hudson  Bay,  here  known  as  James 
Bav,  about  latitude  52°  15'  N.,  after  a  course  of 
400  miles. 

EAST'MAN.  A  town  and  the  county-seat  of 
Dodge  (  ounty.  Ga..  about  55  miles  south  by  east 
of  ^lacon,  on  the  Southern  Railway  ( ilap :  Geor- 
gia, C  3|.  It  is  in  an  agricultural  country,  and 
carries  on  a  considerable  trade  in  lumber,  resin, 
turpentine,  cotton,  etc.  Population,  in  1890. 
1082;   in  1900,  1235. 

EASTMAN,  Chakles  G.\iiAGE  (1816-61). 
An  American  editor  and  poet.  He  was  born  at 
Fryeburg.  Oxford  County,  ^le.,  and  graduated  at 
the  University  of  \'ermont  in  1837.  He  founded 
the  Sjiirit  of  the  Age,  published  at  Woodstock 
(1840),  and  in  1846  he  became  the  proprietor 
of  the  ^lontpelier  Patriot,  which  he  edited  for 
nearly  fifteen  years.  In  1848  he  published  a 
volume  of  his  poems,  in  which  his  delineations 
of  the  rural  life  of  New  England  secured  for 
him  the  title  of  the  "Burns  of  the  Green  Moun- 
tains." His  better-known  verses  include:  "Come, 
Sing  ^le  the  Song  that  You  Sang  Years  Ago," 
'The  Pauper's  Burial,"  and  "The  Farmer  Sat  in 
His  Easy  Chair." 

EASTMAN,  Harvey  Gridley  (1832-78).  An 
American  educator,  liorn  in  ^Marshall.  N.  Y.  He 
was  the  founder  in  1859  of  the  Eastman  Na- 
tional Business  School  at  Poughkeepsie,  N,  Y', 

EASTMAN,  Mary  Hexdersox  (1817—).  An 
American  author,  born  in  Warrenton,  Va.  While 
her  husband.  Capt.  Seth  Eastman,  was  stationed 
on  the  frontier,  she  made  a  careful  study  of 
Indian  life,  and  wrote  an  interesting  work,  en- 
titled Dahcotah,  or  Life  and  Legends  of  the 
Sioux  (1849):  and  a  Romance  of  Indian  Life 
(1852).  In  1852  she  published  Aunt  Phillis's 
Cabin,  a  reply  to  Mrs.  Stowe"s  Uncle  Tom's 
Cabin.  She  has  also  published  the  American 
Aboriginal  Portfolio  (1853),  and  Chicora  and 
Other  Regions  of  the  Conquerors  and  the  Con- 
quered   (i854). 

EASTMAN,  Setit  (1808-75).  An  American 
soldier.  He  was  born  at  Brunswick.  Me.,  and 
gradtiated  at  the  United  States  ^Military  Acad- 
emy, and  assigned  as  lieutenant  in  the  First  In- 
fantry in  1829.  After  serving  on  frontier  dutv 
at  forts  Crawford  (1829)  and  Snelling  (1830), 
and  on  topographical  duty  from  1831  to  1833, 
he  was  appointed  assistant  instructor  in  drawing 
at  West  Point  (1833-40).  From  1850  to  1857. 
he  was  engaged  in  the  Bureau  of  Indian  Affairs 
as  ilhistrator  of  the  national  publication  en- 
titled Hisfnrti.  l^nndition.  and  Future  Prospects 
of  the  Indian  Tribes  of  the  United  States.  He 
was  promoted  through  successive  grades  to  be  a 
lieutenant-colonel  of  infantry,  was  retired  in 
1863.  and  brevetted  brigadier-general  in  1866. 
He  wrote  a  Treatise  on  Topographical  Dra icing 
(1837). 

EASTON,  es'ton.  .\  town  and  the  county-seat 
of   Talbot    Coimtv,    Md.,    60    miles    southeast    of 
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Baltimore;  on  the  Philadelphia,  Wilmington  and 
Baltimore,  and  the  Baltimore.  Chesapeake  and 
Atlantic  railroads  (Map:  Maryland,  N  6).  It  is 
the  seat  of  a  bishop  of  the  Protestant  Episcopal 
Church.  The  industrial  establishments  include 
foundries  and  machine-shops,  flour  and  lumber 
mills,  fertilizer-works,  canning  factories,  car- 
riage and  wagon  works,  a  furniture-factory, 
shirt-factory,  etc.  Population,  in  1890,  2939; 
in  1900,  3074. 

EASTON.  A  town,  including  several  villages, 
in  Bristol  County,  ^lass.,  24  miles  south  of  Bos- 
ton, on  the  Xew  York,  Xew  Haven  and  Hartford 
Railroad  (^lap:  Massachusetts,  E  3).  It  has 
a  public  library.  There  are  extensive  manufac- 
tures of  sliovels,  foundry  and  machine-shop 
products,  hardward  specialties,  carriage-springs, 
shoes  and  shoe-heels,  wire  goods,  automobiles, 
etc.     Population,  in  1890,  4493;  in  1900.  4837. 

EASTON.  A  city  and  county-seat  of  Xorth- 
ampton  County.  Pa.,  at  the  junction  of  the  Dela- 
ware and  Lehigh  rivers,  65  miles  north  of  Phila- 
delphia, and  75  miles  from  New  York  (Map: 
Pennsylvania.  F  3).  It  is  on  the  Pennsylvania, 
the  Lehigh  Valley,  the  Central  of  Xew  Jersey, 
the  Lackawanna,  and  other  railroads,  and  is  con- 
nected by  canals  with  Xew  York,  Philadelphia, 
and  the  coal  regions.  The  city  is  near  the  great 
cement  belt,  and  near  slate-quarries  and  coal  and 
iron  fields.  It  has  manufactures  of  drills,  com- 
pressors, railway  supplies,  organs,  boots  and 
shoes,  silk,  hosiery,  braces,  etc.  The  govern- 
ment of  Easton  is  administered  by  a  mayor, 
elected  every  three  jears.  and  a  bicameral  city 
council,  which  elects  the  city  engineer,  and  con- 
firms the  executive's  appointments  to  the  Board 
of  Health  and  Fire  Department.  The  city  treas- 
urer and  controller  are  chosen  by  popular  elec- 
tion. Easton  owns  and  operates  its  electric-light 
plant.  Population,  in  1890,  14,481  ;  in  1900, 
25,238. 

Easton  was  laid  out  in  1750,  was  incorporated 
as  a  borotigh  in  1789.  and  was  chartered  as  a 
city  in  1887.  Here  in  1750,  1757,  1758,  and 
1761  important  treaties  were  made  with  the  In- 
dians, and  in  1779  General  Sullivan's  expedi- 
tion against  the  Iroquois  was  here  organized. 
Lafavette  College  (q.v. )  was  foimded  at  Easton 
in  1832.  Consult  Condit.  The  Histonj  of  Easton 
(Easton.  1889). 

EASTON,  MoRTOX  Williaxi  (1841—).  An 
American  philologist.  He  was  born  at  Hartford. 
Conn.,  and,  after  attending  Yale  and  Coliunbia, 
took  a  supplementary  course  at  the  L^niversity 
of  Vienna.  After  occupying  the  chair  of  com- 
parative philology  at  the  University  of  Ten- 
nessee for  several  years,  he  was  appointed  to 
a  similar  post  in  the  I^niversity  of  Pennsyl- 
vania. His  writings  include  contributions  to 
the  Journal  of  the  American  Oriental  Society, 
on  phonetics,  Sanskrit,  Iranian,  and  kindred 
subjects:  to  the  Journal  of  the  American  Oriental 
Societi/,  the  Transactions  of  the  Americait  Philo- 
loqical  Association,  the  Amcrica7i  Journal  of 
I'hilolixni.  and  similar  publications. 

EASTON,  XiciiOLAS  (1593-1675).  A  Colonial 
fiovernor  of  Rhode  Island.  He  emigrated  from 
Wales  to  Massachusetts  in  1034.  was  the  first 
settler  in  Agawam  (now  Xewberrv).  ^fass..  in 
163.5,  and  in  1638  built  the  first  English  house 
in  Hampton,  X.  H.  In  1639  lie  went  to  the  site 
of  the  present  Xewport,   R.    I.,   where,  also,  he 


built  the  first  house.  He  was  elected  President 
of  Providence  Plantations  in  1649  and  again  in 
1654.  served  for  four  years  as  Deputy  Governor, 
and  from  1072  until  his  death  held  the  position 
of  Governor  under  the  second  charter.  His  son 
John  was  Governor  from  1690  to  1695,  and  was 
the  author  of  a  Xarrative  of  the  Causes  which 
Led  to  Kiny  J'hilip's  War,  which  was  published 
at  Albanv  in  1858  under  the  editorship  of  Frank- 
lin B.  Hough. 

EAST  ORANGE.  A  city  in  Essex  County, 
X".  .J.,  adjoining  Xewark:  on  the  Erie  and  the 
Lackawanna  railroads  (Map:  Xew  .Jersey,  D  2). 
It  is  primarily  a  residential  town,  containing  the 
handsome  suburban  homes  of  many  Xew  York 
and  Xewark  business  men.  East  Orange  has  well- 
paved  and  shaded  streets,  and  maintains  a  public 
librar}'.  Its  industrial  plants  include  electrical 
works  and  a  factory  for  the  manufacture  of 
pharmaceutical  supplies.  Tlie  government  is 
administered  by  a  mayor,  elected  biennially,  and 
a  city  council,  \\ith  the  exception  of  the  board 
of  education  and  board  of  assessors,  chosen  by 
popular  vote,  all  municipal  officials  are  nomi- 
nated by  the  executive  with  the  consent  of  the 
council.  East  Orange  was  part  of  Orange  until 
1863,  when  it  was  incorporated  as  a  separate 
township.  In  1899  it  was  chartered  as  a  citv. 
Population,  in  1890,  13,282;  in  1900,  21.,506. 
Consult  \Miitteniore,  The  Founders  and  the 
Builders  of  the  Oranges   (X'ewark,  1896). 

EASTPORT.  A  city  and  port  of  entry  in 
Washington  Cotmty,  IMe.,  on  Moose  Island,  in 
Passamaquoddy  Bay.  the  easternmost  settlement 
in  the  United  States  (]\Iap:  Maine,  J  6).  It 
possesses  a  harbor  deep  enough  to  accommodate 
large  vessels,  and  has  steamboat  commvmication 
with  important  points  on  the  coast.  Eastport 
is  the  centre  of  large  fishing  and  sardine-can- 
ning interests.  It  has  a  custom  house  and  a 
ptiblic  library.  The  government  is  administered 
under  a  charter  of  1893.  by  a  mayor,  elected 
annuallv,  and  a  unicameral  citv  council.  Popu- 
lation, 'in  1890,  4908:  in  1900",  .5311.  Eastport 
was  permanently  settled  about  1782.  Its  trade 
was  severely  crippled  by  the  Embargo  Act.  and 
the  town  was  for  several  years,  especially  during 
1807-18,  notorious  as  a  smuggling  centre.  Great 
Britain  had  long  claimed  all  the  islands  in 
Passamaquoddy  Bay.  and  on  July  11,  1814, 
an  English  force  captured  Eastport  and  held  it 
under  strict  inartial  law  until  .Tune  30.  181S. 
Consult  Kilby,  Eastport  and  Passanwi/uoddi/, 
A  Collection  of  Historical  and  Biographical 
Sl-etches   (Eastport.  1888). 

EAST  PROVIDENCE.  A  town  in  Provi- 
dence County,  R.  1..  sej)arated  from  the  city  of 
Providence  by  the  Seekonk  River;  on  the  X'^ew 
York,  Xew  Haven  and  Hartford  Railroad  (Map: 
Rhode  Island,  C  2).  It  has  chemical,  electrical, 
and  wire  works,  a  handkerchief  factory,  bleach- 
ery,  and  other  industrial  establishments.  The 
goverjiment  is  in  the  hands  of  a  town  coun- 
cil, which  elects  a  majority  of  administrative 
officials,  others  Iieing  chosen  by  popular  vote. 
Town  meetings  are  lield  amiually.  Together 
with  tlie  town  of  Seekonk,  .Mass..  East  Provi- 
dence was  once  a  part  of  the  old  town  of  Relio- 
I)oth.  It  was  set  off  from  Seekonk  when  the 
Massachusetts-Rhode  Island  boundary  line  was 
fixed.  It  was  incorporated  in  1862.  Population, 
in  1890,  8422;  in  1900.  12,138. 
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EAST  RETFORD,  ret'ferd.  A  municipal  bor- 
ough and  market  town  in  the  county  of  Notting- 
ham, Enghind,  on  the  Idle,  an  affluent  of  the 
Trent,  138  miles  north -northwest  of  London 
(Map:  England.  F  3).  The  town  has  a  hand- 
some town  hall,  corn  exchange,  and  market  hall. 
It  OAvns  its  gas  and  water  supply  and  maintains 
public  baths,  markets,  and  slaughter-houses. 
There  are  iron-foundries  and  manufactures  of 
paper  and  india-rubber;  and  a  considerable  trade 
in  hops  is  carried  on.  Population,  in  1891,  10,- 
600;  in  1901,  12,300.  Retford  appears  in  Domes- 
day, and  received  its  first  charter  from  Edward  I. 

EAST  RIVER.  The  strait  connecting  Long 
Island  Soimd  and  upper  New  York  Bay  (Map: 
Greater  New  York,  E  8).  It  is  also  connected 
on  the  north  tlu'ough  the  Harlem  River  and 
Spuyten  Duyvil  Creek  with  the  Hudson.  It  sepa- 
rates the  borouglis  of  Manhattan  and  the  Bronx 
on  the  west  and  north  from  those  of  Brooklyn  and 
Queens  on  the  east  and  south.  It  is  about  fif- 
teen miles  long,  and  varies  from  less  than  one- 
half  a  mile  to  three  and  a  half  miles  in  width. 
Its  principal  islands  are  Blackwell's,  Ward's, 
Randall's.  Riker's,  and  North  Brother,  containing 
city  institutions.  A  channel  between  Wards 
Island  and  Long  Island,  in  what  is  known  as  Hell 
Gate,  has  been  made  navigable  by  blasting.  The 
famous  Brooklyn  Bridge,  finished  in  1883,  spans 
the  East  River,  and  two  more  gigantic  bridges  are 
in  course  of  construction. 

EAST  SAINT  LOUIS.  A  city  in  Saint  Clair 
County,  111.,  on  tiie  INIississippi  River,  opposite 
Saint  Louis,  IMo..  and  entered  by  eighteen  lines  of 
railroad  (Map:  Illinois,  B  5).  East  Saint  Louis 
is  an  important  manufacturing  centre,  its  in- 
dustrial interests  being  promoted  by  valuable 
coal  deposits  in  the  vicinity.  It  has  malleable 
iron-works,  frog  and  switch  works,  a  rolling- 
mill,  foundry,  rail-mill,  glass-works,  flouring- 
mills,  a  barrel-factory,  rendering-works,  etc. 
There  are  also  stock-yards,  a  horse  and  mule 
market,  and  pork  and  dressed  beef  packing  in- 
dustries. The  more  prominent  buildings  include 
the  City  Hall,  high  school,  and  the  public  libra- 
ry, costing  $100,000.  Ea.st  Saint  Louis  was  incor- 
porated as  a  town  in  1861.  and  was  chartered  as  a 
city  in  1865.  It  is  a  progressive  municipality, 
having  expended  in  the  last  decade  over  $5,00(),- 
000  in  street  and  other  public  improvements. 
The  government  is  administered  by  a  mayor, 
elected  biennially,  and  a  city  council,  of  which 
the  executive  is  a  member.  The  city  treasurer, 
city  attorney,  assessor,  city  clerk,  justices  of  the 
peace,  constables,  and  supervisors  are  elected 
by  the  people.  All  other  municipal  officials  are 
nominated  by  the  executive  and  confirmed  by  the 
council.  East  Saint  Louis  has  had  a  rapid 
growth,  its  population  having  increased  from 
5644  in  1870,  to  15,169  in  1890,  and  29.655  in 
1900. 

EAST  STONE'HODSE.  A  town  in  Devon- 
shire, England,  forming  with  Pl-\Tnouth  (q.v.) 
and  Devonport  (q.v.),  the  aggregation  stvled 
'The  Three  Towns.'  Population,  in  1891,  15,400; 
in  1901,  15.100. 

EASTWARD  HO!  A  comedy  by  Marston. 
Chapman,  and  Jonson.  It  was  written  and  pro- 
duced in  the  winter  of  1604-05,  and  contains  a 
satire  on  the  Scotch,  for  which  the  authors 
were  imprisoned  and  even  threatened  with  mu- 
tilation. 


EAST'WICK,  Edward  Backhouse  (1814-83). 
An  Englisli  diplomatist  and  Urientalist.  He  was 
educated  at  Merton  College,  Oxford.  In  1845 
he  was  appointed  professor  of  Hindustani  at  the 
East  India  Company's  College  of  Haileybury, 
and  in  1859  assistant  political  secretary  in  the 
India  Office.  From  1860  to  1863  he  was  secre- 
tary of  legation  at  the  Court  of  Persia,  in  1864 
and  1867  was  a  commissioner  for  the  negotia- 
tion of  a  Venezuelan  loan,  and  in  1866  was  ap- 
pointed private  secretary  to  Lord  Cranborne, 
the  Secretary  of  State  for  India.  In  1868-74  he 
represented  Falmouth  and  Penryn  as  a  Con- 
servative in  the  House  of  Commons.  His  pub- 
lications include  translations  of  (1852)  the 
Gtilistan  of  Shekh  Muslihu'd-din  Sadi,  and" 
(1854)  the  Anidr-i  Suhoili,  with  a  Concise 
Grammar  of  Eindustani  (1847  and  1858);  a 
Handbook  for  India  (1859  "^lurray's  Hand- 
books" series).  Journal  of  a  Diplomat's  Three 
Years'  Residence  in  Persia  (2  vols.,  1864)  ;  and 
Venezuela:  or,  (Sketches  of  Life  in  a  South 
American  Republic  (1864;  first  published  in 
Dickens's  All  the  Year  Round). 

EASY,  Sir  Charles.  The  title-character  in 
Cibber's  Careless  Husband.  His  tendency  toward 
indolent  vice  is  checked  and  cured  by  the  sense 
and  tact  of  an  amiable  wife. 

EASY,  :MrDSHiPMAN.    See  Midshipman  Easy. 

EATON,  e'ton.  A  village  and  the  county-seat 
of  Preble  County.  Ohio,  about  50  miles  north  of 
Cincinnati,  on  the  Pittsburg,  Cincinnati,  Chicago 
and  Saint  Louis  Railroad  (Slap:  Ohio  A  6).  It  is 
the  centre  of  a  fertile  agricultural  region.  Popu- 
lation, in  1890.  2934;  in  1900.  3155. 

EATON,  Amos  (1776-1842).  An  American 
scientist,  born  in  Chatham,  N.  Y.  Graduating 
from  Williams  College  in  1799,  he  was  admitted 
to  the  bar  and  began  the  practice  of  law  and 
civil  engineering  at  Catskill.  N.  Y.  He  gave 
much  time  to  study  of  the  natural  sciences,  in- 
cluding chemistry,  mineralogy',  and  geology,  and 
in  1820  he  was  engaged  to  make  a  geological  and 
agricultural  survey  of  Albany  and  Rensselaer 
counties,  one  of  the  first  of  such  undertakings 
in  this  country.  He  afterwards  made  a  geologi- 
cal survey  of  the  region  along  the  Erie  Canal, 
from  which  was  constructed  a  profile  section  of 
the  rock  formations  from  the  Atlantic  Ocean 
across  ]\Iassachusetts  and  New  Y^ork  to  Lake 
Erie.  His  best-known  works  are:  An  Index  to 
the  Geolofi;/  of  the  Xorthern  States  (1818);  A 
Manual  of  Botany  of  Xorth  America  (1833); 
and    Geological    'Note    Book    (1841). 

EATON,  Amos  Beebe  (1806-77).  An  Ameri- 
can soldier.  He  was  born  at  Catskill,  N.  Y. :  grad- 
uated at  West  Point  and  was  assigned  as  lieuten- 
ant of  Fourth  Infantry  in  1826.  After  having 
sers'ed  on  the  northern  frontier,  he  was  trans- 
ferred, in  1838,  to  the  Department  of  Subsistence, 
and  served  as  commissary  in  Florida,  on  the  Can- 
ada border,  and  in  New  York.  In  the  Mexican 
War  he  was  chief  commissary  of  subsistence 
under  Gen.  Zachary  Taylor,  receiving  the  brevet 
of  major  in  1847.  During  the  Civil  War  he  was 
purchasing  commissary  at  New  York  City  for 
the  armies  in  the  field,  and  in  1864  was  ap- 
pointed commissars'-general  of  subsistence  at 
\Vashington.  He  rose  to  the  regular  rank  of 
brigadier-general,    and    in    1865    was    brevetted 
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major-general.  He  was  retired  from  active  ser- 
vice in   187-4. 

EATON,  Charles  Warren  (1857 — ).  An 
American  landscape  painter.  He  ^vas  born  in 
Albanj%  \.  Y.,  and  studied  at  the  National  Acad- 
emy of  Design  and  at  the  Art  Students'  League 
in  New  York  City.  His  work,  both  in  oil  and 
water-color,  has  often  a  poetic  charm,  and  is 
truthful  in  drawing  and  color.  In  1900  he  re- 
ceived honorable  mention  at  the  Paris  Exposi- 
tion. 

EATON,  Damel  Cady  ( 1834-95) .  An  Ameri- 
can botanist.  He  was  born  at  Fort  Gratiot, 
Mich.;  studied  at  Y'ale  and  Harvard,  and  was 
professor  of  botany  at  Y'ale  from  1804  until  his 
death.  He  contributed  to  Gray's  Manual,  and 
to  Chapman's  Flora  of  ihe  Southern  States,  the 
parts  relating  to  ferns,  and  published  The  Ferns 
of  North  America  ( 1878-79 ) . 

EATON,  Dorman  Bridgmax  (1823-99).  An 
American  lawyer  and  civil  service  reformer. 
He  was  born  in  Hardwick,  Vt. ;  was  educated 
at  the  University  of  Vermont  and  the  Harvard 
Law  School,  and  began  the  practice  of  law  in 
New  York  in  1850.  In  18flG  he  drafted  the  law 
which  established  the  Board  of  Health  for  New 
Y'ork  City,  and  also  that  creating  the  nmnicipal 
police  courts.  Upon  the  establishment  of  the 
first  Civil  Service  Commission  in  1873  he  was 
appointed  one  of  the  commissioners  by  President 
Grant.  He  drafted  the  National  Civil  Service 
Act  (the  Pendleton  Act)  which  became  a  law^  in 
1883,  and  was  appointed  by  President  Arthur  a 
member  of  the  new  connnission.  He  resigned  at 
the  end  of  Arthur's  term,  but  was  reappointed 
by  President  Cleveland  and  served  until  1886. 
He  published  Civil  Government  in  Great  Britain 
(1880);  The  Independent  Movement  in  Neio 
York  (1880):  The  Term  and  Tenure  of  Office 
(188'2);  The  Problem  of  Police  Legislation 
(1895)  ;  and  The  Government  of  Municipalities 
(ISD'.M. 

EATON,  John  (1829 — ).  An  American  edu- 
cator. He  was  born  in  Sutton.  N.  H.,  in  1829; 
gi-aduatcd  at  Dartmouth  College  in  1854.  In 
1859  he  entered  Andover  Theological  Seminary, 
and  in  1861  was  appointed  chaplain  of  the 
Twenty-seventli  Ohio  Volunteer  Infantry.  In 
1865  Eaton  was  brevetted  brigadier-general  of 
volunteers.  He  was  one  of  the  organizers  of  the 
Freedman's  Bureau,  and  was  the  first  assistant 
commissioner.  He  edited  the  Memphis  Post  in 
1866-67,  and  was  State  Superintendent  of 
Schools  for  Tennessee  from  1867  to  1869.  In 
1871  he  was  appointed  Commissioner  of  the 
United  States  Bureau  of  Education,  which  he 
completely  reorganized  and  placed  on  a  modern 
footing.  In  1886  he  accepted  the  presidency  of 
Marietta  College.  Oliio.  which  he  held  until  1891. 
In  1895  he  became  president  of  Sheldon  Jackson 
College  at  Salt  Lake  City,  X'tah.  and  in  1898 
was  appointed  Inspector  of  Education  for  the 
island  of  Porto  Pico. 

EATON,  John  Henry  (1790-1856).  An 
American  legislator.  He  was  born  in  Tennessee, 
and  after  studying  law  devoted  himself  to  prac- 
tice at  llie  bar  in  Xn^hville.  He  was  Secretary 
of  War  from  1829  1o  1834,  in  which  year  he 
was  appointed  Governor  of  Florida.  In  1836 
he  became  ^linister  to  Spain.  His  Life  of  An- 
dreio  Jackson  (1824)  is  based  upon  a  long  and 
close  personal  friendship  with  that  statesman. 


EATON,  Margaret  (O'Neill),  best  known  as 
Peggy  O'Neill  (c.1796-1879) .  The  wife  of  J.  H. 
Eaton  (q.v.),  Secretary  of  War  under  Presi- 
dent Jackson.  She  was  the  daughter  of  a 
Washington  tavern-keeper.  About  1823  she  mar- 
lied  a  man  named  Timberlake,  a  purser  in  the 
United  States  Navy,  who  in  1828  committed 
suicide  while  on  duty  in  the  JNIediterranean.  In 
January,  1829,  she  was  married  to  Major  J.  H. 
Eaton  (q.v.),  who  soon  afterwards  entered  Presi- 
dent .Jackson's  Cabinet  as  Secretaiy  of  War. 
Various  charges  were  brought  against  her  in 
connection  with  her  alleged  conduct  toward 
^lajor  P^aton  himself  while  she  was  still  Jlrs. 
Timberlake.  On  this  account  the  wives  of  other 
Cabinet  members  and  Washington  society  gener- 
ally refused  to  recognize  her.  Jackson,  an  old 
friend  of  both  I\Ir.  and  Mrs.  Eaton,  endeavored 
to  break  down  tlie  opposition  against  her,  and 
even  seems  to  iiave  threatened  to  remove  several 
of  the  Secretaries  should  their  wives  remain 
obdurate;  but  his  efforts  met  with  little  success, 
and  partly  for  this  reason  Jackson  effected  an 
almost  complete  reorganization  of  his  Cabinet. 
Politically  the  incident  was  chiefly  significant 
from  the  fact  that  it  helped  to  strengthen  the 
friendship  between  Jackson  and  Van  Buren,  who 
had  ostentatiously  befriended  Mrs.  Eaton,  and 
to  alienate  Jackson  and  Calhoun,  then  Vice- 
President,  whose  wife  had  persistently  refused 
to  recognize  Mrs.  Eaton  socially,  and  thus  to 
assure  the  nomination  of  the  former  in  prefer- 
ence to  the  latter  for  the  Presidency  by  the 
Democratic  Party  in  1836.  In  later  years  ^Mrs. 
Eaton  is  said  to  have  been  exceedingly  popular 
in  the  society  of  Madrid  while  her  husband  was 
Minister  of  the  LTnited  States  to  Spain.  Some 
time  after  the  death  of  her  husband  (1856)  she 
married  a  young  Italian  dancing  master,  An- 
tonio Buchignani,  then  only  about  twenty  years 
old,  from  whom  she  eventually  secured  a  divorce. 
Consult:  Part  on.  Life  of  Andrew  Jackson,  vol.  iii. 
(New  Y'ork.  1860):  and  an  article.  "^Margaret 
O'Neill  Eaton,"  in  the  International  Revieir,  vol. 
viii.   (New  York.  1880). 

EATON,  Theophilus  (e.l591-I658) .  An  Eng- 
lish merchant,  one  of  the  founders  and  the  first 
Governor  of  the  Colony  of  New  Haven.  He  was 
born  in  Stony  Stratford.  Buckinghamshire.  Eng- 
land, the  son  of  a  minister:  became  a  pros- 
{lerous  merchant :  was  chosen  deputy-governor  of 
the  East  Land  Company,  and  lived  for  several 
years  in  Denmark  as  an  agent  of  Cliarles  I. 
After  his  return  he  settled  in  London,  wliere  he 
was  a  member  of  the  Puritan  congregation  of 
tlie  Rev.  .Tohh  Davenport  (q.v.).  and  in  1637  ac- 
companied his  pastor  to  ^lassachusetts.  of  whose 
charter  he  had  been  one  of  the  original  patentees. 
Late  in  the  same  year  he  selected  a  site  for  a 
new  settlement,  and  early  in  1638  he  and  Daven- 
]iort  with  a  small  number  of  followers  founded 
the  town  and  Colony  of  New  Haven  (q.v.).  In 
October.  1639,  a  government  was  regularly  or- 
ganized, and  Eaton  was  chosen  chief  magistrate, 
to  which  position  he  was  annually  reelected  unlil 
l)is  death.  He  was  one  of  the  organizers  of  the 
New  England  Confederation  in  1643;  and  drew 
up  (1655),  with  the  aid  of  Davenport,  the  code 
of  laws  which  have  become  known  as  the  New 
Haven  Blue  Laws.  Consult:  ^loore.  "Memoir 
of  Theophilus  Eaton,"  in  Collections  of  the  New 
York  Historical  Society,  2d  series,  vol.  ii.    (New 
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York,  1849)  ;  and  a  sketch  in  Mather's  iJagnalia, 
vol.  i.  (London,  1702;. 

EATON,  William  (1704-lSll).  An  Ameri- 
can adventurer,  prominent  in  the  war  between 
the  United  States  and  Tripoli.  He  was  born  in 
\A'oodstock,  Conn. ;  ran  away  from  home  at  six- 
teen; joined  the  army  and  served  until  1783:  and 
graduated  at  Dartmouth  in  1700.  In  1792  he 
rejoined  the  army  as  a  captain,  and  served  suc- 
cessively against  the  Shawnees  in  Ohio  and  the 
.Seminoles  in  Georgia  until  1708,  when  he  was 
appointed  American  consul  in  Tunis.  On  the 
outbreak  of  the  Tripolitan  War  in  1801  he  ar- 
ranged with  Hamet,  the  rightful  Pasha  of  Trip- 
oli, for  a  combined  land  and  naval  attack  upon 
Tripoli ;  but  he  was  unable  to  secure  the  coop- 
eration of  the  American  naval  officers.  He  then 
returned  to  the  United  States,  in  1803,  and  in 
April.  1804,  was  appointed  Xaval  Agent  of  the 
United  States  for  the  Barbary  Powers.  Late 
in  the  same  year  he  returned  to  northern  Africa 
and  raised  a  force  of  live  hundred  men,  with 
which  in  ilarch,  1805,  lie  set  out  across  the 
]>ibyan  Desert  for  Deriie.  the  second  city  in 
importance  in  the  Tripolitan  Regency.  This 
place  was  captured  by  storm  on  April  27.  and 
Avas  held  against  three  subsequent  attacks  on 
the  part  of  the  Arabs.  Soon  afterwards,  how- 
ever, Tobias  Lear,  the  United  States  Consul- 
General  at  Algiers,  and  Commodore  Rodgers. 
commander  of  the  Liiited  States  fleet  before 
Tripoli,  concluded  with  the  usurping  Pasha, 
Jussuf,  a  treaty  which  provided,  among  other 
things,  for  the  immediate  evacuation  of  Derne, 
and  Eaton  was  thus  forced  to  give  up  his  cher- 
ished scheme  of  restoring  Hamet  and  obtaining 
more  favorable  terms  for  the  United  States  Gov- 
ernment. He  accordinalv  returned  to  America 
in  the  fall  of  1805.  Consult:  The  Life  of  the 
Late  General  William  Eaton  (Brookfield,  Mass., 
1813)  ;  Felton,  "Life  of  William  Eaton."  in 
Sparks,  Library  of  Ame7-ican  Biography,  vol.  ix. 
Boston.  1838)  :  and  the  brief  sketch  in  Adams's 
History  of  the  United  States  from  ISOl  to  1811, 
vol.   ii.    (Xew  York,   1889-91). 

EATON.  WvATT  ( 1841-90 K  An  American 
figure  and  portrait  painter,  born  at  Phillipsburg. 
Canada.  He  was  a  jiupil  of  the  National  Acad- 
emy of  Design,  and  afterwards  studied  under 
Gerouie  at  the  Ecole  des  Beaux-Arts.  Paris.  He 
was  the  first  secretary  and  one  of  the  founders 
of  Hie  Society  of  American  Artists  and  for  some 
years  its  president.  Among  his  subject  pictures 
are  'Harvesters  at  Rest"  and  "Reverie."  which 
attracted  attention  at  the  Paris  Exposition  of 
1878.  But  his  most  notable  work  is  in  por- 
tiaiture.  The  series  of  American  poets,  engraved 
by  Timothy  Cole  for  the  Cnifiirif  Magazine,  es- 
tablished his  reputation  in  this  country.  Since 
then  the  portraits  of  Cole  himself  as  the  "Man 
with  the  Violin."  and  Mrs.  R.  W.  Gilder,  ex- 
hibited at  the  Paris  Exposition  of  1889.  have 
made  liis  reputation  international.  Eaton's  sub- 
dued color  scheme  and  strong,  simple  handling 
suggest  the  work  of  Millet. 

EATON  HALL.  One  of  the  famous  show- 
places  of  England,  the  residence  of  the  Duke  of 
Westminster,  the  richest  peer  in  England.  It 
is  situated  on  the  river  Dee.  31^  miles  from 
Chester,  whence  a  small  steamer  leaves  daily  for 
Eaton  Hall.  The  hall,  which  is  the  fourth  on 
the  site,  is  ]iurely  modern,  erected  in  1870-82  by 


the  architect  Waterhouse.  It  is  a  fine  specimen 
of  neo-Gothic  architecture.  A  well-timbered 
imrk,  stocked  with  herds  of  deer,  surrounds  it, 
and  gardens  and  terraces  of  much  beauty  are 
open  to  the  visitor,  as  is  also  the  stud-farm. 
This  park  is  extensive,  the  mansion  being  nearly 
three  miles  from  the  lodge  gates.  Some  fine 
paintings  are  exhibited  in  the  various  apart- 
ments, among  them  specimens  of  Rubens,  Ben- 
jamin  ^^'est.  and  Millais. 

EA'TONTON.  A  city  and  the  county-seat  of 
Putnam  County,  Ga.,  90  miles  west  of  Augusta, 
on  the  Central  of  Georgia  Railroad  (Map: 
Georgia.  C  2).  It  is  in  an  agricultural,  fruit 
and  cotton  growing,  and  dairying  country,  and 
has  a  flourishing  trade  in  peaches  and  plums. 
Its  industries  include  several  cotton-factories. 
Population,  in   1890,  1682:  in  1900.   1823. 

EAU  CELESTE,  6  sa'lest'.     See  Fungicide. 

EAU  CLAIRE,  o  klar.  A  city  and  county- 
seat  of  Eau  Claire  County.  Wis.,  84  miles  east 
of  Saint  Paul.  Minn.,  at  the  junction  of  the  Eau 
Claire  and  Chippewa  rivers,  and  on  the  Wis- 
consin Central,  the  Chicago.  ^lilwaukee  and  Saint 
Paul,  and  the  Chicago,  Saint  Paul,  ^Minneapolis 
and  Omaha  railroads  (^lap:  Wisconsin,  B  4).  It 
is  the  leading  commercial  centre  of  this  part  of 
the  State,  is  at  the  head  of  navigation  on  the 
Chippewa,  and  has  good  water-power  in  both 
rivers.  Eau  Claire  is  the  outlet  of  the  Chip- 
pewa lumber  district,  and  its  manufactures  of 
lumber  are  extensive.  There  are  also  foundries, 
a  paper-mill,  linen-mill,  and  manufactures  of 
furniture,  refrigerators,  sashes  and  doors,  and 
shoes.  Tlie  city  has  a  public  library,  three  pub- 
lic parks,  fine  school  buildings  ( the  high  school 
having  been  erected  at  a  cost  of  $50.000 ) .  and 
Sacred  Heart  Hospital  (Roman  Catholic).  Pop- 
ulation, in  1890,   17.415:   in   1900,   17.517. 

EAU  CREOLE,  o  kra'or.  A  very  fine  liqueur, 
made  in  -Martinique,  by  distilling  the  flowers  of 
the  mammee  apple  (Mammea  Americana)  icith 
spirit  of  wine.     See  Liqueur. 

EAU  DE  COLOGNE,  de  ko-lon'  (Fr.,  Cologne 
water).  A  perfume  invented  in  northern  Italy 
by  one  of  the  Farina  family,  who  subsequently 
settled  in  Cologne.  It  is  now  made  by  a  num- 
ber of  persons  bearing  the  original  patronymic, 
who  are  residents  of  Cologne,  as  well  as  by  per- 
fume-makers all  over  the  world.  It  consists 
essentially  of  pure  distilled  alcohol  with  various 
aromatic  oils  so  blended  as  to  yield  a  refreshing 
and  grateful  odor.  Various  formulas  have  been 
given  for  the  original  perfume,  and  among  these 
is  the  following,  originally  published  in  the 
journal  of  the  North  German  Apothecaries'  As- 
sociation: Dissolve  2  ounces  of  purified  benzoin. 
4  ounces  of  oil  of  lavender,  and  2  ounces  of  oil 
of  rosemary  in  9  gallons  of  95  per  cent,  alco- 
hol; to  this  solution  add  successively  of  the  oils 
of  neroli.  neroli  petit-grain,  and  lemon,  each 
10%  ounces,  and  of  the  oils  of  sweet  orange  peel, 
limes,  and  bergamot.  each  20^  ounces,  together 
with  tincture  of  rose-geranium  flowers,  sufficient 
to  suit  the  taste:  macerate  for  several  weeks  and 
then  bottle.  An  excellent  imitation  is  made  by 
taking  G  gallons  of  95  per  cent,  alcohol,  oil  of 
orauize.  and  oil  of  citron  each  5  ounces,  oil  of 
neroli  4  ounces,  oil  of  rosemary  and  oil  of  ber- 
gamot each  2  ounces,  mix  by  stirring,  and  allow 
to   stand  until   tlie   solution   is  complete.     It  is 
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claimed  that  the  best  foreign  eanx  de  Cologne 
Kie  obtained  b_y  distillation,  tiie  purpose  of  which 
is  to  secure  a  perfect  blending  of  the  perfumes, 
but  in  this  country  the  same  result  is  generally 
accomplished  by  allowing  the  mixture  to  stand 
luitil  the  desired  effect  is  obtained. 

EAU  DE  JAVELLE,  zha'vel'  (Fr..  Javelle 
water,  from  JdicUe,  near  Paris),  or  Javelle 
^\'ATER.  A  solution  of  hypochlorite  of  potash, 
which  is  used  to  remove  stains  from  linen  or 
nuislin  and  from  white  marble.  Practically  it  is 
adulterated  with  bicarbonate  of  potash.  It  is 
poisonous. 

EAUX-BONNES,  6'bun'.  A  watering-place 
in  the  Department  of  Basses- Pyrenees.  France.  20 
miles  south-southeast  of  Oloron  ( Map :  France, 
F  9).  It  is  picturesquely  situated  in  a  narrow 
gorge  surrounded  with  rocks  at  the  junction  of 
two  mountain  streams.  There  are  seven  hot 
sulphur  springs,  used  mainly  for  drinking,  and 
considered  of  special  efficacy  for  throat  diseases 
and  consumption.  The  place  contains  a  number 
of  fine  hotels,  and  is  visited  annually  by  about 
six  thousand  guests.  Permanent  population,  in 
1901,  7GS.  A  short  distance  from  Eaux-Bonnes 
is  situated  a  smaller  watering-place,  Eaux- 
Cliaudes.  with  sulphur  springs,  used  mainly  for 
bathing. 

EAUX-CHAUDES,     shod'.      See   Eaux- 

BOXXES. 

EAVESDROPPING,  or  E.wesdrip.  In  the 
law  of  real  property,  the  right  to  permit  rain- 
water falling  upon  one's  roof  to  drop  from  the 
eaves  upon  the  adjoining  land  of  another.  This 
is  not  a  natural  right  inhering  in  lands,  like  the 
right  of  lateral  support,  but  is  in  the  natui'e  of 
an  easement,  which  may,  like  the  easement  of 
ancient  lights,  be  acqiiired  by  prescription,  or 
immemorial  user,  or  by  grant.  It  is  a  form  of 
the  easement  of  drainage.  The  right  is  not  lost 
by  changes  in  the  roof  or  in  the  height  of  the 
house  to  which  it  attaches,  so  long  as  the  drip 
from  the  eaves  is  not  thereby  substantially  in- 
creased or  varied.  It  was  recognized  at  the 
Roman  law  as  the  urban  servitude  of  stillici- 
iliin)i.    See  Drainage;  Easement;  Servitude. 

The  term  eavesdropping  is  also  employed  in  a 
derivative  sense  in  the  criminal  law  of  England 
and  the  United  States  to  describe  a  form  of 
nuisance,  punishable  as  a  misdemeanor  (q.v.). 
It  consists  in  secretly  loitering  about  a  building 
with  intent  to  overhear  discourse  therein,  and 
to  repeat  and  publish  it  to  the  annoyance,  vex- 
ation, or  injury  of  others.  See  the  authorities 
referred  to  under  Criminal  Law,  and  the  stat- 
utes of  the  various   States. 

EAVES-SWALLOW,  Cliff-Swallow,  or  PvE- 
IMMLK  AX  Sw.M.i.ow.     Sec  Barn-Swallow. 

EBAL,  e'bfil.  and  GERIZIM,  ger'i-zim.  Two 
iiiountnins  of  Palestine  significant  in  Hebi'ew 
tradition  in  coimection  with  the  blessing  and 
cursing  of  tlie  people  (Dent.  xi.  29,  xxvii.  11-26; 
Joshua,  viii.  3.3-4).  They  are  situated  in  central 
Samaria.  sef)arated  by  a  narrow  valley  about  200 
yards  wide,  in  which  stands  the  town  of  Nabulus 
(Xeapolis,  tlie  ancient  Sliechem ) .  which  is  still 
the  metropolis  of  tlie  Samaritans.  They  rise  to 
an  elevation  of  3077  feet  and  2849  feet  respec- 
tively, and  are  known  at  the  present  day  as 
Jebei  Sulemiyeh  and  Jebel  et-Tur.  The  Samari- 
tans erected  a  temple  on  IMount  Gerizim  prob- 
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abl}^  in  the  fourth  century  before  Christ.  It 
was  destro\'ed  hy  Hj'rcanus  about  two  hundred 
years  later,  but  the  mountain  continued  to  be 
held  sacred.  A  rivalry  between  the  Jerusalem 
and  the  Samaritan  cults  is  a  feature  of  po.st- 
exilic  Jewish  history  and  continues  to  the  days 
of  Jesus.  The  narrative  of  the  blessing  and 
cursing  in  Deuteronomy  is  thought  by  many  to 
be  a  late  addition  to  the  book  inflecting  the 
Jewish  side  of  this  controversy.  The  Hebrew 
text  of  Deut.  xxvii.  4-8  enjoins  the  building  of 
an  altar  to  Jehovah  on  Mount  Ebal,  and  the  plac- 
ing there  of  large  stones  inscribed  with  the  law. 
This  injunction  according  to  the  Samaritan  text 
refers  to  Gerizim.  Two  explanations  of  the  dis- 
crepancy are  possible.  Either  tlie  Hebrew  is 
correct  and  the  Samaritan  an  intentional  altera- 
tion to  justify  the  building  of  the  temple  on 
Gerizim,  or  the  Samaritan  is  correct  and  the 
Hebrew  an  early  change  to  deprive  this  temple 
of  its  scriptural  support.  The  former  view  is 
generally  held  by  modern  scholars,  but  there  is 
much  to  be  said  in  favor  of  the  latter.  If  the 
law  which  the  Samaritans  recognized  ordained 
the  construction  of  a  sanctuary  on  Blount  Ebal, 
it  is  ditficult  to  see  why  they  should  deliberately 
have  chosen  the  other  mountain;  while  it  is 
quite  apparent  why  the  mention  of  Gerizim  as 
a  spot  divinely  selected  for  a  sanctuary  in  a 
book  that  never  refers  to  Jerusalem  by  name 
should  have  caused  a  Jewish  scribe  to  correct  it 
as  an  error.  In  either  case  the  injunction  is 
singularly  out  of  harmony  with  the  centralizing 
tendency  of  the  code,  and  seems  to  point  to  a 
firmly  rooted  tradition.  It  was  to  Gerizim  and 
the  controversy  between  Jews  and  Samaritans 
concerning  its  sanctity  that  the  'woman  of 
Samaria'  referred  in  her  conversation  with  Jesus 
(John  iv.  20-1).  The  Samaritans  claim  that 
Gerizim  was  the  scene  of  the  attempted  sacrifice 
of  Isaac  (Gen.  xxii.),  and  on  this  mount  they 
still  perform  the  yearly  paschal  sacrifice.  See 
Samaritans. 

EBB.     See  Tide. 

EBBON,  e-boN'  (775-850).  A  French  arch- 
bisho]).  He  was  the  foster-brother  of  Louis  le 
Debonnaire,  son  of  Charlemagne,  and  was  created 
Archbishop  of  Rheims  by  that  prince.  He  made 
three  voyages  to  Denmark  and  helped  to  estab- 
lish Christianity  there.  When  Lothaire  revolted 
against  his  father  the  Archbishop  took  his  part. 
Upon  the  Kings'  return  to  power  Ebbon  fell  into 
disgrace,  and  it  was  not  until  Lothaire  became 
Emperor  that  he  attempted  to  regain  his  bishop- 
ric. Tlie  Pope  refused  to  reinstate  him  and  he 
took  refuge  with  Louis  of  Bavaria,  and  was 
made  by  him  Bisho])  of  Hildesheim  in  Saxony. 

EBBW  VALE,  eb'br.o  vfil.  A  town  of  Mon- 
mouthshire, England,  about  9  mile.s  west-south- 
west of  Abergavenny,  in  the  centre  of  a  coal 
and  iron  mining  district  (]\Iap:  England,  D  5). 
Poimlation,  in  1891,  17,300:  in  1901.  21,000. 

EBE,  aljp.  Gr.STAV  (1834—).  A  German  ar- 
chitect, born  at  Halberstadt.  He  studied  in  Ber- 
lin, and  then  traveled  in  France  and  Italy.  In 
company  with  Julius  Benda,  with  whom  he  was 
associated  in  Berlin,  he  executed  plans  for  the 
Vienna  Rathaus,  which  obtained  the  first  prize  in 
competition,  but  were  not  executed.  He  was 
later  active  in  Berlin,  where  he  designed  nu- 
merous structures,  including  the  Tiele-Winckler 
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Palace  (the  headquarters  of  the  Spanish  em- 
bassy), and  the  Apollo  Theatre.  He  is  also  the 
author  of  a  work  on  art.  Die  Spiit renaissance 
(1886),  a  history  of  European  art  from  the 
middle  of  the  sixteentli  century  to  the  end  of  the 
eighteenth. 

EBEL,  a^jel,  Hermann  Wilhelm  (1820-75). 
a  German  Celtic  scholar.  He  was  born  in  Berlin, 
was  educated  at  Halle,  and  was  a  member  of  the 
philological  faculty  of  the  Berlin  University 
from  1872  to  1875.  He  was  the  foremost  au- 
thority on  Celtic  philosophy  in  Genuany,  and  his 
researches  on  the  grammatical  construction  and 
lexicography  of  Irish,  !Manx.  Welsh,  Cornish, 
Breton,  and  ancient  Gaelic  give  him  a  permanent 
place  in  the  field  of  philology.  Besides  his  prin- 
cipal work,  -  a  new  and  improved  edition  of 
Zeuss's  Grammatica  Celtica  (1871),  he  published 
De  Verbi  Britannici  Futoro  ac  Conjunctivo 
( 1863 ;  partly  translated  into  English  by  W. 
K.  Sullivan  under  the  title  Celtic  Studies),  and 
De  Zeusii  Ciiris  Positis  in  Grammatica  Celtica 
(1869). 

EBEL,  JoHANN  Gottfried  (1764-1830).  A 
German  writer  on  geography,  born  at  Ziillichau. 
Prussian  Silesia,  and  educated  at  the  University 
of  Frankfort-on-the-Oder.  His  translation  of  the 
works  of  Sieyes,  and  his  close  association  with 
certain  revolutionary  leaders  of  France,  made 
him  unpopular  with  the  authorities  of  Frank- 
fort-on-the-Main,  and  in  1796  he  was  banished 
from  that  city,  where  he  had  begun  a  medical 
practice.  He  subsequently  lived  in  Paris  and  in 
Zurich,  where  his  services  in  behalf  of  the  main- 
tenance of  the  Swiss  Republic,  which  was  en- 
dangered by  the  prevailing  political  conditions, 
were  rewarded  by  an  offer  of  citizenship  on  the 
part  of  the  municipality  of  Zurich,  in  which  city 
he  spent  the  last  years  of  his  life.  His  principal 
works  are  the  following:  Anleitung  auf  die 
niitzlichste  Art  die  Schireiz  zu  bereisen  (8th  ed. 
1842)  ;  and  Ueber  den  Bau  der  Erde  in  den  Al- 
penqebirrien    ( 1808 ) . 

EBEL,  Johannes  WiLnELii  (1784-1861).  A 
German  Protestant  clergyman,  born  at  Passen- 
heim.  East  Prussia.  As  pastor  at  Kiinigsberg 
he  became  the  founder  of  a  mystic  and  theo- 
sophical  society  which  counted  among  its  mem- 
bers many  representatives  of  the  nobility.  Ac- 
cusations of  gross  immorality  caused  a  judicial 
investigation  of  the  society,  with  the  result  that 
it  was  dissolved  and  its  organizer  removed  from 
office  (1839).  A  subsequent  investigation,  how- 
ever, showed  that  the  charges  of  secret  vice,  dis- 
turbance of  domestic  peace,  and  pious  fraud 
brought  against  tlie  members  of  the  association 
were  not  proved. 

EBELING,  alie-lmg.  Adolf  (1827-96).  A 
German  author,  born  in  Hamburg.  He  studied 
at  the  imiversity  of  Heidelberg,  and  became  a 
professor  in  the  Commercial  High  School  in  Paris. 
In  1870  he  returned  to  Germany,  and  edited  for  a 
time  the  Diisseldorf  Deutsches  Kiinsflernlbum. 
From  1874  to  1878  he  was  a  professor  in  the 
military  school  at  Cairo.  His  publications  in- 
clude: Bruchstiicke  aus  der  Brsehreibinip  einer 
Reise  nach  Brasilien  (1849);  Bilder  atis  Kairo 
(1878)  :  and  Xapoleon  HI.  und  sein  Hof  (1891- 
93). 

EBELING,  CnRisTOPHER  Daniel  (1741-1817). 
A  CJernian  scholar,  born  in  Hildesheim.  He 
early   devoted    himself    to   geographical    studies. 


The  Congress  of  the  United  States  gave  him  a 
vote  of  thanks  for  his  great  work,  The  History 
and  Geography  of  North  America  (1793-99). 
While  preparing  this  work  he  made  a  collection 
of  about  4000  books  and  10,000  maps,  which  was 
purchased  in  1818  by  Israel  Thorndike  and  pre- 
sented to  Harvard  University. 

EB'ENE'ZER  (Heb.,  Eben-ha'ezer,  the  stone 
of  help).  The  name  of  a  place  marked  by  a 
monumental  stone  set  up  by  Samuel  in  recog- 
nition of  divine  assistance  in  a  battle  with  the 
Philistines  (I.  Sam.  vii.  10-12).  Two  earlier 
battles  were  fought  at  this  place  between  the 
Israelites  and  the  Philistines,  in  both  of  which 
the  Israelites  were  beaten,  and  in  the  second  of 
which  the  Ark  of  the  Covenant  was  captured 
(I.  Sam.  iv.  1-2,  3-11).  The  location  of  the 
place  cannot  be  satisfactorily  determined. 

EBENSBURG,  e'bcnz-burg.  A  borough  and 
the  countj^-seat  of  Cambria  County.  Pa.,  23 
miles  west  of  Altoona,  on  a  branch  of  the  Penn- 
sylvania Railroad  (^Map:  Pennsylvania,  C  3). 
It  has  some  reputation  as  a  resort,  being  sit- 
uated in  the  Alleghanies,  about  2250  feet  above 
sea-level.  The  industries  include  sawmills,  tan- 
neries, woolen-mills,  a  foundrv,  etc.  Population, 
in  1890,  1202;  in  1900,  1574.' 

E'BER.     See  Hebrews. 

EBERHARD,  a'ber-hart,  lii  Baet  (1445-96). 
The  fifth  Count  and  first  Duke  of  Wiirttemberg. 
He  was  the  son  of  Count  Louis  the  Elder,  and 
succeeded  his  brother  at  the  age  of  twelve;  at 
fourteen  he  wrested  the  government  from  his 
imcle  Ulrich.  who  had  been  appointed  his  guar- 
dian. He  paid  no  attention  to  government  affairs, 
but  indulged  his  passions  and  led  a  dissipated 
life.  In  1468  he  made  a  pilgrimage  to  Jeru- 
salem, after  which  he  abandoned  his  reckless 
mode  of  living,  and  ruled  well.  He  married  Bar- 
bara of  Mantua,  whose  influence  over  him  con- 
tributed largely  to  the  elevation  of  his  character. 
He  began  to  study,  gathering  around  him  men 
of  learning,  and  founded,  in  1477,  the  University 
of  Tubingen.  In  1482  Eberhard,  by  the  Treaty 
of  Miinsingen,  put  an  end  to  the  division  of  his 
principality,  made  in  1437  between  his  father 
and  his  uncle  Ulrich  as  representatives  of  the 
two  lines  of  Urach  and  Stuttgart.  By  this 
treaty  he  secured  the  future  integrity  of  Wiirt- 
temberg and  established  the  right  of  primo-geni- 
ture  in  his  own  family:  he  became  at  the  same 
time  the  founder  of  the  representative  Consti- 
tution of  Wurttemberg.  He  made  Stuttgart  his 
place  of  residence,  and  improved  the  conditions  of 
the  convents  in  his  territories.  Although  he  pre- 
ferred peace,  he  was  an  able  warrior.  His  cour- 
age and  his  fidelity  to  his  engagements  secured  the 
esteem  and  friendship  of  the  emperors  Frederick 
III.  and  ^laximilian  I.  In  recognition  of  his  ser- 
vices the  latter,  in  1495.  raised  Eberhard  to  the 
dignity  of  duke,  confirming  at  the  same  time  all 
the  possessions  and  prerogatives  of  his  house. 
He  died  Februarv  24,  1496.  Consult  Bossert. 
Eberhard  im  Bart   (Stuttgart,  1884). 

EBERHARD.  Christian  ArcrsT  Gottlob 
(1769-1845).  A  facile  German  poet  and  roman- 
cer, born  at  Belzig.  The  more  noteworthy  of 
his  many  works  are  the  often  reprinted  idyl, 
Ennnchen  und  die  Kiichlein  (1822),  and  Der 
Erste  Mensch  und  die  Erde   (1828), 
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EBERHARD,  Johann  August  (1739-1809). 
A  (jernian  jiliilosophical  writer.  He  was  born 
at  Halberstadt,  studied  theology  at  Halle  from 
1756  to  1759,  and  after  spending  several  years  as 
a  preacher  in  Berlin  and  Charlottenburg  became 
professor  of  philosophy  at  Halle  in  1778. 
Among  his  writings  were  treaties  on  ethics, 
aesthetics,  the  history  of  ])hilosophy,  and  syn- 
onymy ;  especially  notable  were  the  Neue  Apolo- 
gie  des  Socrates  (1772-73)  and  Allyeineine  Theo- 
rie  des  Denkens  itnd  Empfindens  (1776).  He  was 
a  Leibnitzian,  and  toward  the  close  of  his  life 
struggled,  but  without  success,  against  the  specu- 
lative views  of  the  new  schools  of  philosophy 
headed  by  Kant  and  Fichte. 

EBERLE,  a^er-le,  Robert  (1815-60).  A  Ger- 
man animal  and  landscape  painter,  born  at 
Meersburg  on  Lake  Constance.  At  iirst  a  jjupil 
of  Jakob  Biedermann  at  Constance,  he  went  to 
Munich  in  1830,  where  he  was  much  influenced  by 
the  works  of  Ruysdael  and  Dujardin  in  the  Pi- 
nakothek.  In  1848  he  spent  three  months  in 
America,  but  he  returned  to  ]\lunich,  where  he 
died  from  the  efi'ects  of  an  accidental  pistol-shot. 
He  is  particularly  noted  as  a  painter  of  sheep. 
His  pictures  are  distingaiished  for  good  drawing 
and  striking  light  effects.  Among  the  most  note- 
worthy are:  "Shepherd  Killed  by  Lightning 
Beside  His  Flock"  (1842),  Copenhagen  Gallery; 
"Sheep  and  Cattle  in  Stable,"  Leipzig  Museum; 
"Suabian  Shepherd  with  Flock"  (1853),  Pina- 
kothek,  Munich ;  "Sheep  Driven  Over  Precipice 
by  an  Eagle"  (1858),  Karlsruhe  Gallery. 
His  son  Adolf  (184-3 — ),  born  in  Munich,  is 
equally  successful  as  a  genre  and  animal 
painter.  He  studied  at  the  Munich  Acad- 
emy, especially  imder  Piloty.  One  of  his  best 
rural  genre  scenes,  the  "Seizure  of  the  Last 
Cow"  (1861),  is  in  the  Hamburg  Gallery.  Others 
are:  "After  tiie  Baptism"  (1868).  for  which 
he  was  awarded  a.  medal  in  Vienna ;  "The  First 
Deer"  (1879);  "Forester's  Belated  Dinner" 
(1888);   "A  Lucky  Catch"    (1891). 

EBERLEIN,  a'ber-lin,  Gustav  (1847—).  A 
German  sculptor,  born  at  Spiekershausen  (Han- 
over). He  studied  at  the  Art  Academy  of 
Nuremberg,  and  allied  himself  with  the  so-called 
realistic  group  of  Berlin  sculptors,  of  which 
Reinhold  Begas  (q.v. )  is  the  chief  representa- 
tive. His  best  work  has  been  done  in  imitation 
of  the  genre  sculptures  of  ancient  art,  and  in- 
cludes such  subjects  as  "Greek  Flute-Player," 
"Psyche."  "Wounded  Nymph,"  and  "The 
Archer."  He  also  executed  statues  of  the  Em- 
peror William  I.  at  Elberfeld,  Geislingen,  Mann- 
heim, Altona,  and  Ruhrort.  and  one  of 
Frederick  I.  for  the  "Siegesallee,"  constructed 
by  William  II.  in  Berlin.  He  published  in  1892 
Aus  eines  Bildners  Seelenleben.  PlastiJc,  Malerei 
and  Pocsie. 

EBERNBTJRG,  fi'bern-bcForK.  A  village  in  the 
Bavarian  Palatinate,  situated  at  the  junction  of 
the  Alsenz  with  the  Nahe,  about  20  miles 
southwest  of  Mainz  (Map:  Germany,  C  4). 
It  is  notable  on  account  of  its  castle,  which 
once  belonged  to  the  famous  knight  Franz  von 
Sickingen,  a  devoted  friend  of  the  early  Re- 
formers. His  stronghold,  considered  impreg- 
nable in  olden  times,  afTorded  a  secure  retreat 
from  danger  and  persecution  to  Melanchthon, 
Sehwebel.  Bucer,  (Ecolampadins,  and  also  Ulrich 
von  Hutten,  the  most  distinguished  bard  of  the 


Reformation  and  apostle  of  German  unity. 
Hutten  composed  several  of  his  works  here.  The 
castle  was  destroyed  by  the  French  in  1794.  In 
1841  it  was  rebuilt  in  its  quaint  ancient  style. 
It  now  serves  as  a  pleasure  resort.  The  Hutten- 
Sickingen  monument,  half  way  up  the  hill,  was 
unveiled  in  1889.  Population  of  village,  in  1900, 
818. 

EBERS,  a'bers.  Emil  (1807-84).  A  German 
genre  painter,  born  in  Breslau.  He  was  a  pupil 
of  the  Diisseldorf  Academy,  where  he  was  much 
influenced  by  Lessing,  Jordan,  and  Ritter.  In 
company  with  the  latter  two  he  visited  the 
coasts  of  Holland  and  Normandy,  and  became 
much  interested  in  the  life  of  smugglers,  fisher- 
men, and  sailors,  from  which  the  subjects  of  his 
best  pictures  are  chosen.  He  also  painted 
humorous  military  scenes.  His  works  show 
good  composition,  careful  study  of  detail,  and 
harmonious  coloring.  The  most  noteworthy  are: 
"Smugglers  About  to  Land"  (1830),  National 
Gallery,  Berlin ;  "Rescued  Woman  Among  Fish- 
ermen" (1841);  "Pilot  Boat"  (1845)';  and 
".Mutiny  on  a  Brig"  (1848),  Breslau  Museum. 

EBERS,  Georg  Moritz  (1837-98).  A  German 
Egyptologist  and  novelist,  born  in  Berlin.  In 
1856  he  entered  the  University  of  Gottingen  as  a 
student  of  law,  but  soon  became  interested  in 
Egyptology  and  devoted  himself  to  that  study 
in  Berlin  under  Lepsius,  Brugsch,  and  Bockh. 
Receiving  his  degree  in  1862,  he  spent  the  next 
three  years  at  work  in  the  principal  Egyptologi- 
cal museums  of  Europe.  In  1865  he  became 
lecturer,  and  in  1869  associate  professor  of 
Egyptology  at  Jena.  From  1869  to  1870  he 
traveled  extensively  in  Egypt  and  Nubia,  and  in 
the  latter  year  accepted  a  call  to  Leipzig  as 
associate  professor.  Two  years  later  he  again 
visited  Egypt,  where  he  discovered  the  celebrated 
hieratic  medical  papyrus,  since  known  as  the 
Papyrus  Ebers.  Dating  from  about  1550  B.C., 
it  is  one  of  the  best  preserved  Egyptian  papyri 
in  existence,  and  forms  the  chief  source  of  in- 
formation in  regard  to  the  medical  knowledge  of 
the  ancient  Egyptians.  A  facsimile  (110  plates) 
A\as  published  in  1875  by  the  discoverer,  with  an 
introduction  written  by  himself  and  a  hiero- 
glyphic-Latin glossary  by  L.  Stern.  The  papy- 
rus is  now  in  the  library  of  the  I'niversity  of 
Leipzig.  Among  Ebers's  scientific  works  may  be 
mentioned  his  Disquisitiones  de  Dynastia  XXVI. 
Regum  JEgyptorum  (1865),  and  Acgypteii  iind 
die  Biicher  Blosis  (1868).  His  Durch  Gosen  zum 
Hinai  (1872,  2d  ed.  1881)  is  partly  of  a  popular 
character.  He  also  wrote  Aeqypien  in  ^Vort 
und  BiJd  (2d  ed.  1880.  2  vols.,  illustrated),  and 
Riciiard  Lepsius,  cin  Lehensbild  (1885).  Ebers's 
reputation  as  a  novelist  was  established  by 
his  Eine  dgyptische  Konigstochter  (1864),  a 
charming  picture  of  Egyptian  life  at  the  time  of 
the  Persian  conquest.  Of  his  later  novels, 
Uarda  (1877),  Homo  Sum  (1878),  Die  Schn-es- 
tern  (1879),  Der  Kaiser  (1880),  and  Sernpis 
(1885)  deal  with  periods  of  Egyptian  history. 
Others  of  his  novels,  among  them  Die  Frnu  liirr- 
r/ermeisterin  (1881)  and  Ein  Wort  (1882),  are 
located  either  in  Holland  or  Soulh  (Tcrmany, 
in  the  sixteenth  century,  while  his  Eiiie  Frage 
(1881)  is  an  idyl  of  ancient  Greek  life.  In 
1876  Ebers  became  partially  paralyzed,  and 
for  the  rest  of  his  life  suffered  from  continued 
ill  health.     He  usually  spent  the  summer  at  his 
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eountrj-  place  at  Tutzing,  near  Munich,  and 
there  he  died.  An  excellent  sketch  of  Ebers  by 
the  historian  Eduard  Meyer  is  to  be  found  in 
Biographisches  Jalirbuch  und  deutscher  Xekrolog, 
vol.  iii.   (Berlin.  1898). 

EBERSWALDE,  a^bers-viil'de.  A  to\™  of 
the  Prussian  Province  of  Brandenburg,  situated 
on  the  Finow  Canal,  about  27  miles  north- 
northeast  of  Berlin  (Map:  Prussia,  E  3).  It 
has  become  a  favorite  summer  resort  on  account 
of  its  delightful  situation,  in  the  midst  of  tine 
groves  and  pine  forests.  It  has  mineral  springs. 
It  is  an  industrial  centre,  having  extensive  manu- 
factures of  railway  cars  and  locomotives,  horse- 
shoe nails,  roofing,  felt,  and  cement.  Popula- 
tion, in  IS'UO,  16,114;   in   1900,  21.619. 

EBERT,  a'bert.  Adolf  (1820-90).  A  German 
philologist,  born  at  Cassel.  He  studied  at  Mar- 
burg, Leipzig,  C4«ittingen.  and  Berlin,  became 
professor  at  Marburg,  and  in  1862  professor  of 
Romance  philology  at  Leipzig.  From  1862  to 
1873  he  also  held  the  chair  of  English  philology. 
His  most  important  work  is  his  AlUjemeine  Ge- 
schicJite  der  Litferatio-  des  Mittelalters  iiii 
Ahendlande  (1874-87).  In  1859  he  established 
with  Ferdinand  Wolf  the  Jahrbuch  fiir  ro- 
7)innische  und  englische  Litferatur,  to  the  first 
five  volumes  of  which  he  contributed.  His  study 
was  directed  chiefiy  toward  an  examination  of 
the  connection  between  the  Romance  literature 
of  the  ^liddle  Ages  and  the  Latin  and  German 
literature  of  the  same  period. 

EBERT,  Karl  Egox  (1801-82).  An  Austrian 
poet.  He  was  born  at  Prague,  and  was  educated 
there  and  at  Vienna,  and  after  filling  several 
positions  settled  in  Prague.  His  chief  works  are 
his  Dichtungen  (1824:  3d  ed.  1845);  Wlasta, 
ein  bohmisch-nationales  Heldeiigedwht  in  drei 
Biichcrn  (1829);  and  Das  Kloster.  idyllische 
Erzahlung  in  fiinf  Gesangen  (1833)  :  BretisJaio 
und  Jutta  (1835):  a  collection  of  sonnets  en- 
titled 'Ein  Denkmal  fiir  Karl  Egon.  Fiirsten  von 
Fiirstenberg"  (1855):  and  the  didactic  poem 
'"Fromme  Gedanken  eines  weltlichen  Mannes" 
(1859).  He  likewise  wrote  a  large  number  of 
dramas,  of  which  Das  Geliihde  was  the  best.  His 
poetical  works  were  published  in  seven  volumes 
(1877). 

EBERTH,  a1>ert.  Karl  Josef  (1835—).  A 
German  bacteriologist  and  anatomist.  He  was 
born  at  Wiirzburg.  studied  at  the  university  there, 
became  professor  of  pathological  anatomy  at  Zu- 
rich in  1865.  and  in  18S1  was  called  to  a  similar 
chair  at  Halle.  The  results  of  his  anatomical 
researches,  including  "I'eber  den  Peitschenwnrm" 
(1859)  and  "Ueber  Xematoden"  (1863).  ap- 
peared chiefly  in  Rudolph  Virchow's  Ay-chir  fiir 
pathoJogische  Annloniie.  His  investigations  as 
a  bacteriologist  have  to  do  principally  with  the 
T)aeilhi<  of  typhoid  fever. 

EBINGEN,  alilng-pn.  A  town  in  Wiirttemberg. 
Germany.  37  miles  south  of  Tilbingen  by  rail,  sit- 
uated amid  lieautiful  hill  scenery.  It  has  manu- 
factures of  woolens,  clothing,  etc.  Population. 
in  1900.  9001. 

EBIONITES.  eln-o-nlts  (Lat.  Ehionitcr,  from 
Heb.  ''hifonhn.  poor).  A  name  originally  desig- 
nating all  Christian*,  contemptuously  applied  to 
them  on  accoiuit  of  their  poverty.  Later  the 
name  was  employed,  because  of  its  Hebrew  ori- 
gin,   to    designate    Christians    of    Jewish    blood. 


Still  later,  when  Jewish  Christians  had  sepa- 
rated from  the  great  body  of  the  Church  and 
displayed  heretical  tendencies,  the  name  was  ap- 
propriated to  them.  Isolated  as  they  now  were, 
they  fell  into  a  number  of  sectarian  divisions, 
to  one  of  which  in  particular  the  term  was 
sometimes  confined  (in  distinction  from  another 
sect  called  the  "Xazarenes") .  Irena^us  describes 
the  Ebionites  as  Jewish  Christians  who  hold 
to  the  ^losaic  law,  reject  Paul  as  an  apos- 
tate, and  employ  the  Gospel  of  ^latthew,  but  re- 
ject the  miraculous  birth,  and  regard  Christ  as 
a  mere  man.  Origen  styled  all  .lewisli  Chris- 
tians Ebionites,  and  distinguished  two  classes, 
one  of  which  accepted  and  the  other  denied  the 
virgin  birth.  The  most  detailed  accounts  are 
found  in  Epiphanius,  Against  Heretics.  They 
lingered  in  Palestine  and  Syria  till  the  fifth  cen- 
tury, but  were  few  and  unimportant  after  the 
second.  See  Clement  of  Alexandria  ;  Essenes  ; 
Old  Catholic  Church. 

EBOilS.     See  Iblis. 

EBNER-ESCHENBACH,  ap'ner  esh'en-baG, 
Marie,  Baroness  von  (1830 — ).  An  Austrian 
novelist,  dramatist,  and  poet.  Born  a  Countess 
Dubsky  at  Castle  Zdislawitz.  Moravia,  she 
married,  in  1848,  an  Austrian  officer,  who 
died  in  1898.  She  lived  alternately  at  her 
birthplace  and  in  Vienna.  Her  first  publica- 
tions are  dramas  now  unimportant.  Her  fiction, 
which  attracted  immediate  attention,  begins  with 
Erziihlunaen  (1875).  This  was  followed  by 
Bozena  (1876)  ;  Xeiie  Erzdhlungen  (1878)  :  Dor'f- 
u)id  Schlossgeschichten  (1884);  Zicei  Comtessen 
(1885);  Xeue  Dorf-  und  Schlossgeschichten 
(1886):  Das  Gemeindekind  (1887);  Lotti  die 
Uhrmacherin  (1889):  Ein  kleiner  Roman 
(1889)  :  Jliterlebtes  (1890)  ;  Unsiihnbar  (1890)  ; 
Margarete  (IS9I):  Drei  XorcUen  (1892); 
Glaubenslosf  (1893);  Das  Schiidliche  and  Die 
Todenicache  (1894):  Rittmeister  Brand  and 
Bertram  Vogehceid  (1896)  :  Alte  Schule  (1897)  : 
Aus  Spiitherbsttagen  (1901).  Baroness  Ebner- 
Eschenbach  wrote  also  a  popular  collection  of 
Aphorismen  (1880).  and  verses  collected  as 
Parabeln.  Miirchen  und  Gedichte  (1892).  Six 
volumes  of  her  Gesammclte  Schriften  were  pub- 
lished in  1893.  Her  work  is  distinguished  for 
its  power  of  description,  its  psychological  in- 
sight, its  humor,  wit,  and  polished  precision 
of  style.  Her  sense  of  proportion  in  novelistic 
construction  has  also  been  highly  praised.  For 
her  biographv.  consult:  Xecker  (Berlin.  1900). 
and  Bettelheim   (ib.,  1900). 

EBOLI,  eb'6-le  (Lat.  Ebura).  A  city  in  South 
Italy,  50  miles  southeast  of  Naples  (Map:  Italy. 
K  7) .  It  is  picturesquely  situated  on  a  hill  a  few 
miles  from  the  Gnlf  of  Salerno,  of  which  it  has  a 
magnificent  view.  From  it  the  princely  House  of 
Eboli  was  named.    Population,  in  1901,  12,407. 

EBOLI,  Anna  de  Mfxdoza.  Princess  of  ( 1540- 
92).  A  Spanish  courtier,  with  the  further  titles 
of  Duchess  of  Francavilla  and  Princess  of  Melito. 
She  was  a  prominent  and  influential  figure  at 
the  Court  of  Philip  II.  of  Spain,  and  played  a 
conspicuous  role  in  many  of  the  intrigues  of  the 
time.  She  is  best  known  as  a  character  in 
Schiller's  drama  Don  Carlos. 

EB'ONY  (older  form  ebon.  OF.  ebene.  Lat. 
ebenus.  Gk.  e/Sevos.  ebenos.  ebony:  probably  of 
Sem.  origin:  cf.  Heb.  pi.  hdbnJni.  ebony,  lit. 
dark,  ultimately   probably  of  Egyptian  origin). 
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The  hard,  heavy,  and  dark-colored  heart-wood 
of  a  number  of  species  of  trees.  The  genus  Uios- 
pyros,  of  the  oi'der  Ebenacea^,  is  the  source  of 
most  of  the  ebony  of  commerce.  The  best  qual- 
ity- is  obtained  from  Diospyros  ebeneum,  a  large 
tree  of  India,  ('eylon,  and  other  tropical  coun- 
tries. Logs  of  ebony  of  this  species.  10  to  15  feet 
in  length,  with  the  heart-wood  2  feet  in  diameter, 
are  common.  Ebony  of  good  quality  is  obtained 
in  Coromandel  from  Diospyros  melanoxj'lon,  and 
also  from  Diospyros  tonientosa  and  other  spe- 
cies of  India,  Madagascar,  and  Mauritius.  The 
Calamander  wood  is  from  Diospyros  hirsuta :  the 
Cadoobergia  wood  is  a  peculiar  kind  of  wood 
with  striped  effect  obtained  from  Diospyros 
ebeneiun.  Ebony  is  furnislied  by  the  allied  ^laba 
ebenus  of  Molucca,  and  by  a  number  of  trees  of 
the  order  Leguminosae.  Among  these  latter  may 
be  mentioned  a  vaiiety  obtained  in  Abyssinia 
from  ^Millettia,  and  the  West  Indian  ebony  {Brya 
chenus) .  The  American  species  of  Diospyros 
( Diospyros  Virginiana  and  Diospyros  Texana ) 
often  supply  a  fairly  good  quality  of  ebony.  The 
wood  is  chiefly  used  as  a  veneer  by  cabinet- 
makers. It  is  very  heavy,  and  takes  a  high 
polish.  The  beauties  of  tliis  wood  were  well 
known  to  the  Greeks  and  Eomans,  who  inlaid 
it  with  ivory  for  contrast.  It  is  mentioned  in 
the  Scriptures  as  an  article  of  Tyrian  importa- 
tion. The  wood  is  somewhat  piuigent.  and  was 
once  thought  to  have  medicinal  value.  Ebony 
is  exported  in  considerable  quantity  from  Egypt, 
Zanzibar,  INIadagascar,  ^lauritius.  Ceylon.  India, 
and  .Jamaica.  What  is  known  as  'bastard  ebony' 
is  exported  in  considerable  quantities  from 
Brazil.  It  is  produced  by  the  tree  Jacaranda 
ovalifolia.  True  ebony  wood  is  so  intensely  dark 
in  color  that  the  term  'black  as  ebony'  is  a  well- 
known    colloquialism.      See    Jac.\raxda    Wood. 

EBOR'ACUM.     See  York. 

EBKABD,  a'briirt,  Jotiaxxes  Heixrich  Au- 
gust (1S18-S8).  A  German  Eeformed  theologian 
and  miscellaneous  writer.  He  was  born  at  Er- 
langen,  January  18.  1818.  He  studied  at  Er- 
langen  and  Berlin,  became  professor  at  Zurich  in 
1844,  at  Erlangen  in  1847.  removed  to  Speyer 
in  IS.j.S,  but  in  1861  returned  to  Erlangen  and 
resinned  his  lectures.  From  1875  he  was  pastor  of 
the  Fi'ench  Reformed  Church  at  Erlangen.  He 
was  a  voluminous  writer  both  in  theology  and 
lighter  literature.  Those  of  his  theological  works 
translated  into  English  include  The  Gospel  His- 
ionj  ( 1803 ) ,  and  Apologetics  ( 188G-87 ) .  He  also 
published:  Die  iro-schotfiscJte  }fissio)iskirche  des 
s'cchsten  his  achfen  Jalirhuiiderts  (1873);  Bovi- 
fatiiis,  der  Zerstorer  des  eoliiDihauischen  Kir- 
chenfums  aiif  dem  Festlande  (1882):  Lebens- 
fiihnnir/eit  (1888):  and  many  dramas,  poems, 
etc.  \A'hen  writing  upon  non-theological  sub- 
jects he  generally  used  a  pseudonym — Christian 
Deutsch,  Gottfried  Flammberg.  or  Siegmund 
Sturm.     He  died  at  Erlangen,  July  23,   1888. 

E'BRO  (Lat.  Iherus) .  One  of  the  largest 
rivers  of  Spain,  rising  in  the  Province  of  San- 
tander,  in  the  north  central  part  of  the  coun- 
try, on  the  southern  slope  of  the  Cantabrian 
:Mountains  (Map:  Spain.  E  2).  After  a  tor- 
tuous course  in  a  southeasterly  direction  of 
about  450  miles,  it  empties  into  the  Mediter- 
ranean at  Cabo  de  Tortosa.  It  drains  an  area 
of  about  30,000  square  miles,  and  has  a  delta 
which   extends   far   into   the   sea.      Its   mouth    is 


choked  up  with  sand,  and,  to  render  it  navi- 
gable, a  canal  called  the  San  Carlos  has  been 
carried  through  the  southern  side  of  the  delta. 
Its  principal  affluents  are  the  Najerilla.  Jalon, 
Huerva,  and  Guadalope  from  the  right,  and  the 
Aragon,  Gallego,  and  Segre  from  the  left,  which 
drain  the  southern  slopes  of  the  Pyrenees.  The 
ccnirse  of  the  Ebro  is  chiefly  through  narrow  and 
sometimes  rocky  valleys :  its  bed  is  characterized 
by  many  shoals  and  rapids  which  interrupt  the 
navigation.  This  is  partly  remedied,  however, 
by  means  of  the  Imperial  Canal,  which  extends 
from  the  vicinity  of  Tudela  to  a  point  40  miles 
below  Saragossa,  the  principal  city  on  the  river. 

EBSTEIN,  ep'stln.  Wilhelm  (1836—).  A 
German  physician,  born  at  Jauer,  Silesia.  He 
was  educated  at  Breslau  and  Berlin,  and  in  1874 
became  professor  of  medicine  at  the  University 
of  Giittingen  and  director  of  the  ^Medical  Poly- 
clinical  Institute  at  that  institution.  His  writ- 
ings, several  of  which  contain  valuable  sugges- 
tions as  to  dietetic  cures,  include  "Xierenkrank- 
heiten,"  vol.  ix.  of  Ziemssen's  Handbuch  (2d  ed., 
1878)  ;  Die  Fettleibigkeit  (Korpulenz)  tmd  Hire 
Behandlung  nach  physiologischen  Orundsiitzen 
(7th  ed.,  1887);  Die  Kutist  das  vienschliche 
Leben  zu  verlangern  (1891);  Lebe)isireise  dcr 
zuckerkranken  (2d  ed.,  1898)  ;  Handbuch  der 
prakfisrheii  Medizin,  with  Dr.  Julius  Schwalbe 
(1898). 

EBULLITION,  or  Boilixg.     See  Heat. 

EBULTLIOSCOPE  (Lat.  ebullire,  to  boil,  from 
C-.  out  +  hi(llire.  to  bubble,  from  bulla,  bubble  + 
Gk.  iTKoirelv,  skopein,  to  look).  An  apparatus 
for  ascertaining  the  strength  of  distilled  liquors 
by  observing  tlie  boiling-point  and  the  atmos- 
pheric  pressure. 

EgA  DE  QUEIROZ,  fi'sil  da  ka'e-rosh,  Jose 
Maria  (1845-lUOO).  A  Portuguese  author,  born 
at  Povoa  do  Varzim.  He  was  educated  at  the 
University  of  Coimbra,  Avas  a  collaborator  on  the 
staff  of  As  Farpas.  a  critical  journal,  in  1871. 
and  was  appointed  Portuguese  consul  successively 
at  Havana.  Xewcastle.  Bristol,  and  Paris.  His 
best-known  publications  are  his  works  of  prose 
fiction,  0  crime  do  Padre  Arnaro  (1874;  thor- 
oughly revised  edition,  1880),  0  prinio  Basilio 
(1877;  in  French  translation  by  Rattazzi-Ruth. 
German  bv  C.  and  H.  Michaelis).  and  A.  Reliquia 
(1886:  2d  ed.  1891). 

ECARTE,  a'kjir'ta'  (Fr..  discarded,  p.p.  of 
ccarter.  to  discard,  from  Lat.  ex,  out  +  charta, 
Gk.xapT7]s,  chartcs,  paper).  A  game  of  cards 
usually  played  by  two  persons,  though,  in  the 
form  called  pool  ecarte,  three  or  even  more  may 
take  part  in  it.  In  this  case  the  third  player 
takes  the  place  of  the  loser  in  the  first  game, 
and  the  pool  accumulates  imtil  one  player  wins 
two  (or  three)  games  in  succession.  In  French 
Ecarte,  bystanders  are  permitted  to  advise,  and 
the  player  losing  leaves  the  table,  his  adviser 
taking  his  place.  If.  however,  the  loser  is  play- 
ing la  chouette  (i.e.  taking  all  bets  offered), 
he  need  not  retire  on  losing.  The  sixes,  fives, 
fours,  threes,  and  twos  are  removed  from  a  pack, 
and  the  player  cutting  highest  deals.  He  gives 
five  cards,  by  two  and  three  at  a  time,  to  his 
opponent  and  himself,  and  turns  up  the  eleventh 
card  for  trumps.  The  trump  card,  if  a  king, 
counts  one  for  the  dealer.  His  adversary,  if 
satisfied  with   his  hand,   plays ;   if  not   satisfied, 
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proposes.  Avhieh  means,  briefly,  that  he  wishes 
to  get  rid  of  poor  cards  and  take  up  others  from 
the  stock,  and  the  dealer  can  accept  or  refuse. 
Should  he  accept,  each  may  discard,  face  down- 
ward, as  many  cards  as  he  may  choose,  receiving 
fresh  ones  from  the  cards  yet  undealt,  these  being 
given  first  to  the  non-dealer  till  his  hand  is  com- 
plete. A  second  proposal  and  a  third  may  be 
made,  and  so  on  till  the  plajer  is  satisfied;  but 
if  the  dealer  refuse,  the  hand  must  be  played 
without  discarding.  The  king  of  trumps  scores 
one  if  in  either  hand.  The  non-dealer  being  satis- 
fied with  his  hand,  leads;  the  dealer  follows, 
and  the  trick  is  taken  by  the  highest  card  or 
the  trump.  The  king  is  the  highest.  The  win- 
ner of  a  trick  leads  to  the  next.  The  second 
player  nmst  follow  suit,  and  must  win  the  trick 
if  he  can.  The  game  is  scored  by  the  king,  as 
explained,  and  the  majority  of  tricks.  Three 
tricks  score  one  for  the  point ;  all  five  tricks  won 
by  one  player  score  two  for  the  vole.  When  the 
non-dealer  does  not  propose,  or  his  proposal  is 
refused,  and  he  fails  to  gain  three  tricks,  the 
dealer  scores  two,  but  no  more,  even  though  he 
win  the  role.  The  game  is  five  up.  Consult: 
X'avendish,'  Poeket  Guide  to  Ecarte  (London, 
1870)  :  The  Laivs  of  Ecarte  Adopted  hy  the  Turf 
Club   (London,  1878). 

ECBAT'ANA  (OPers.  Hangmatana,  written 
Hagmatuna,  probably  place  of  assembly,  from 
ham.  Skt.  sa)n,  together  +  ^a»i,  to  come;  Babyl. 
Agamatanu,  Agamtanu,  Heb.  Achmcth<t.  Lat. 
Eehatana,  Gk.  '^.K^irava,  Ekhatana,  'Ay^drava, 
Aghatana) .  The  ancient  capital  of  Media.  It 
was  situated  at  a  distance  of  12  stadia  (about 
1%  miles)  from  Blount  Orontes,  the  modern 
Elvend.  It  lay  upon  a  conical  hill,  crowned  by 
a  temple  of  the  sun,  and  was  inclosed  by  seven 
concentric  walls,  the  innennost  of  which  was 
gilded  and  the  next  plated  with  silver;  Avhile 
the  rest,  in  their  order  outward,  were  painted 
orange,  blue,  scarlet,  black,  and  white.  The  city 
is  said  to  have  been  nearly  30  miles  in  cir- 
cumference. Its  principal  buildings  were  the 
citadel — a  stronghold  of  enormous  dimensions, 
where  also  the  archives  were  kept  in  which 
Darius  found  the  edict  of  Cyrus  the  Great  con- 
cerning the  rebuilding  of  the  temple  at  .Jerusa- 
lem— and  the  royal  palace.  The  mild  climate 
and  the  magnificence  of  its  structure  singled 
out  Ecbatana  as  the  favorite  summer  residence, 
first  of  the  Median,  then  of  the  Persian,  and 
lastly  of  the  Partliian  monarchs.  After  the 
battle  of  Arbela  (b.c.  331).  Alexander  followed 
Darius  thither  and  secured  immense  booty.  It 
was  again  pillaged  by  the  Seleucid;?:  but  such 
Avere  the  riches  of  this  place  that  Antiochus  the 
Great  still  fovmd  4000  talents'  worth  of  silver, 
equivalent  to  more  than  $4,000,000,  to  carry 
away.  Ecbatana  subsequently  fell  into  the  hands 
of  the  Parthians,  and  it  has  since  so  utterly  sunk 
into  decay  that  its  site  can  no  longer  be  fixed 
upon  with  certainty.  But  nowadays,  scholars 
generally  agree  that  the  present  Hamadan.  with 
the  reputed  tombs  of  ^lordecai  and  Esther 
(see  Hamadax).  occupies  the  site  of  ancient 
Ecbatana.  Excavations  on  the  site  Avould  no 
doubt  yield  valuable  finds  in  the  way  of  an- 
tiquities. There  was  another  Ecbatana  in  Per- 
fia,  which  was  given  to  the  !Magi.  and  a  third  in 
Syria,  at  the  foot  of  Carmel.  the  present  Haifa, 
where  Cambvses.  the  son  of  Chorus,  died. 


ECCARD,  ek'kiirt.  JoHAXXES  (1553-lGll).  A 
German  composer  of  Church  music.  He  was  boi'n 
at  Miihlhausen  ( Thuringia ) .  was  a  pupil  of  Or- 
lando Lasso  at  Munich,  and  became  assistant  con- 
ductor in  1583  and  chapelmaster  in  1.5!)9  at  Kii- 
nigsberg.  In  1608  he  was  chief  conductor  of  the 
Elector's  chapel  in  Berlin.  His  songs,  cantatas, 
and  chorales  live  by  reason  of  their  harmony  and 
religious  feeling.  Among  the  collection  of  his 
songs  are  ''Geistliche  Lieder"  (1597),  and 
'■Preussische  Festlieder"   ( 1508 ) . 

ECCE  HOMO,  ek'se  hr/mo  (Lat.,  Behold  the 
^lan) .  This  expression  is  derived  from  the  words 
spoken  by  Pilate  on  showing  Christ  to  the  multi- 
tude (John  xix.  5)  previous  to  His  being  led 
forth  to  crucifixion,  and  is  applied  to  paintings 
representing  Christ  bound  and  crowned  with 
thorns.  One  of  the  finest  "Ecce  Homos"  is  that 
of  Correggio,  in  the  National  Gallery  in  London, 
but  the  best  known  are  those  of  (Uiido  Reni. 

ECCE  HOMO:  A  Study  of  the  Life  and 
Work  of  .Tesi's  Christ.  A  religious  work  by 
.lohn  Robert  Seeley,  professor  at  Cambridge  L'ni- 
versity,  England,  which  appeared  anonymously 
in  1865,  and  was  designed  to  show  the  humanity 
of  Christ.  Its  contents  created  some  contro- 
versy within  the  Protestant  Church. 

ECCENTRIC  (from  Lat.  eccentros,  Gk.  iKKev- 
rpoi,  ekkentros,  eccentric,  from  e/c,  ek,  out  -f- 
Kivrpov,  kentron,  centre).  A  mechanical  contri- 
vance for  obtaining  an  alternating  rectilinear  mo- 
tion from  a  revolving  shaft.  It  consists  of  a 
circular  disk  fixed  on  a  shaft  in  such  a  position 
that  the  latter  does  not  pass  through  the  centre  of 
the  disk.  The  disk,  which  has  a  groove  upon  its 
circumference,  is  surrounded  by  a  hoop  to  which 
is  attached  a  rod.  As  the  eccentric  revolves  with 
the  shaft,  the  hoop  is  alternately  raised  and 
lowered,  thus  imparting  a  to-and-fro  motion 
to  the  rod.  The  extent  of  the  rise  and  fall  of 
the  rod  is  equal  to  twice  the  distance  between 
tne  centres.  The  eccentric  is  chiefly  used  where 
a  subsidiary  motion  of  small  power  is  required — 
as  for  working  the  force-pump  that  supplies  the 
boiler  of  a  steam-engine,  or  for  operating  slide- 
valves  for  steam-engines.  See  Craxk  ;  C.\m  : 
Steam-Exgixe. 

ECCENTRIC,  or  Eccextric  Circle.  It  was 
a  fundamental  doctrine  with  the  ancient  as- 
tronomers that  every  heavenly  body  moved  in 
a  circle  ('the  perfect  figure')  and  at  a  uniform 
rate.  But  some  of  them  appeared  to  move  un- 
steadily, and  in  other  figures  than  circles.  Oi 
course,  this  was  considered  a  mere  deceptive 
appearance.  To  explain  it,  they  invented  the 
'eccentric  circle.'  Suppose  a  body,  such  as  the 
sun.  to  move  in  a  circle  at  a  uniform  rate.  To 
an  observer  at  the  centre  of  the  circle,  the  uni- 
formity of  the  motion  is  evident — i.e.  the  sun 
is  seen  to  travel  through  equal  angular  distances 
in  equal  times.  But  to  an  observer  situated  at 
some  point  half  way  between  the  centre  of  the 
circle  and  the  circumference,  the  angular  dis- 
tances traveled  through  in  equal  times  appear 
imequal.  If.  then,  the  earth,  instead  of  being  at 
the  centre  of  the  sun's  orbit,  be  supposed  to  oc- 
cupy a  position  away  from  it.  the  want  of  regu- 
larity in  the  sim's  movements  is  explained.  Ac- 
cordingly, to  reconcile  the  observed  fact  with 
their  fundamental  doctrine,  the  ancients  placed 
the   earth   at   a   point   away   from   the   centre   of 


ECCENTRIC. 


455 


ECCLESIASTES. 


the  sun's  supposed  orbit.  The  orbit  itself  was 
called  "the  eccentric'  because  its  centre  did  not 
coincide  with  that  of  the  earth,  which  was  con- 
sidered to  be  the  centre  of  the  universe. 

ECCENTRICITY.  A  mathematical  term 
used  in  connection  with  certain  curves.  The 
eccentricity  of  the  hyperbola  (q.v.)  or  of  the 
ellipse  (q.v.)  is  the  ratio  of  the  distance  be- 
tween the  foci  to  the  major  diameter  of  the 
curve.  The  modern  ii.se  of  the  term,  however, 
extends  to  all  conies,  defining  it  as  the  ratio 
of  the  focal  distance  of  any  point  on  the  curve 
to  the  distance  from  the  directrix.  Regarding 
the  earth's  orbit  as  an  ellipse,  its  eccentricity 
is  approximately  0.01677. 

ECCHELLENSIS,  or  ECHELLENSIS,  ek'- 
kel-lcn'sls.  Adraham  (  ?-1664).  An  .Arabic 
scholar.  He  was  born  at  Ekchel  or  Eckel 
(whence  his  name),  Syria,  near  the  close  of  the 
sixteenth  century.  He  was  educated  in  the 
Maronite  College  in  Eome,  and  became  professor 
of  Arabic  and  Syriac  in  the  College  of  the 
Propagandists.  In  Paris  he  assisted  for  a  year 
(1040-41)  in  the  preparation  of  Le  Jay's  Poly- 
glot Bible.  He  published  several  Latin  transla- 
tions of  Arabic  works.    He  died  in  Rome,  1664. 

ECCHYMOSIS,  ek'kt-mr/sis  (Xeo-Lat.,  from 
Gk.  iK.  'Ic,  out  +  X^f^^^,  chtjmos,  juice,  from  x"") 
chriit,  to  poun  .  A  discoloration  of  the  surface, 
produced  by  blood  effused  below  or  in  the  tex- 
ture of  the  skin,  as  in  a  black  eye  or  bruise.  It 
is  usually  attended  by  swelling  to  a  greater  or 
less  extent,  and  is  the  result  of  injury. 

ECCLEFECHAN,  ek"l-feK'on.  A  small  vil- 
lage of  Dumfriesshire,  Scotland,  20  miles  north 
of  Carlisle  (Map:  Scotland,  E  4).  Thomas  Car- 
lyle  was  born  and  buried  there,  and  the  village  is 
believed  to  be  the  'Entepfuhl'  of  his  Say-tor 
Resartus. 

ECCLES,  ek'k'lz  (from  Lat.  ecclesia,  from  Gk. 
^KKXyjaa,  ekJclcsia,  church).  A  municipal  bor- 
ough of  Lancasliire,  England,  picturesquely  situ- 
ated on  the  Irwell  and  the  Manchester  Ship  Canal, 
about  four  miles  west  of  ]\Ianchester,  of  which 
it  is  practically  a  suburb  (ilap:  England,  D  3). 
It  was  incorporated  in  1892.  Its  water-supply 
is  derived  from  ^Manchester,  and  its  gas  from  Sal- 
ford.  The  town  owns  its  electric  plant  and  street- 
railway  lines,  the  latter  being  operated  by  a  pri- 
vate company;  it  maintains  public  baths,  a  mar- 
ket, cemetery,  and  recreation  grounds.  The  chief 
industrv  is  the  manufacture  of  cotton  goods. 
Population,  in   ISni,  20,700;  in  I90I,  34,400. 

ECCLESFIELD,  ek'k'ls-feld.  A  toAra  in  the 
West  Ridins  of  Yorkshire.  England,  five  miles 
north  of  Sheffield  (Map:  England,  E  3).  The 
chief  manufacture  is  cutlery,  but  linen  and  nails 
are  also  produced.  There  are  coal  and  iron 
mines  in  the  vicinitv.  Population,  in  1891.  26,- 
000;  in  1901,  24.100!  The  town  derives  its  name 
from  a  very  ancient  church  founded  here  prob- 
ably as  early  as  the  Conquest. 

ECCLESIA,  ok-kle'zi-a  (Lat.,  from  Gk.  iKK\r]- 
ffia,  ckkU'sia,  assembly,  from  iK,  ek,  out  -f-  KaXeTv. 
kalein,  to  call).  (1)  A  term  commonly  used 
to  denote  the  popular  assembly  of  the  Athe- 
nians, in  which  all  free  citi/ens  might  vote. 
Its  authority  was  supreme,  though  ordinarily 
only  those  citizens  could  be  present  who  lixcd 
in  the  immediate  vicinity  of  Athens,  and  6000 
was  regarded  as  a  large  attendance.     A  popular 


assembly  is  part  of  the  Greek  State  in  the 
Homeric  poems,  but  with  the  growth  of  the 
power  of  the  nobles,  such  a  bod\',  if  it  existed  at 
Athens,  wa  seldom  convoked  and  of  no  practical 
authority.  Solon  (b.c.  594)  first  made  it  a 
power  by  admitting  to  it  all  citizens,  and  giving 
it  some  power  in  the  election  of  otficials.  With 
the  establishment  of  the  Clisthenian  democracy, 
the  supremacy  of  the  ecclesia  was  firmly  estab- 
lished. At  first  it  seems  to  have  met  only  once 
in  each  prytany,  i.e.  the  period  of  35  or  36  days, 
into  10  of  which  the  Athenian  year  was  divided, 
but  later  it  met  regularly  four  times  in  a  inij- 
iany,  while  extra  meetings  could  be  called  by  the 
prytanes.  The  prytanes  were  the  50  senators 
of  that  one  of  the  10  tribes  which  at  that  time 
was  acting  as  standing  committee  of  the  Senate. 
In  the  fifth  century  B.C.,  the  cpistafcs  or  chair- 
man of  the  prytanes  presided,  but  later  a  com- 
mittee of  nine,  one  from  each  of  the  other  nine 
tribes,  was  chosen  as  procdrol,  and  presided  over 
the  meetings.  Those  who  attended  the  ecclesia 
received  pay  probably  after  B.C.  400,  at  first  one 
obol,  later  three  oboli,  and  at  last  even  six  or 
nine.  The  ecclesia  was  opened  with  sacrifice  and 
prayer,  and  then  the  business  was  laid  before  the 
assembly  in  the  form  of  resolutions  already 
adopted  by  the  Senate.  These  were  open  to 
alteration  to  any  extent,  but  no  business  might 
be  presented  to  the  assembly  before  passing  the 
Senate.  Any  Athenian  citizen  might  speak.  The 
vote  was  regvilarly  taken  by  show  of  hands ;  only 
when  the  decree  affected  a  single  individual  were 
ballots  used.  When  the  business  had  been  fin- 
ished the  prytanes  dismissed  the  ecclesia.  In 
Sparta,  also,  there  was  a  popular  assembly, 
called  Apella  ('ATreXXa),  which  met  once  a  month, 
to  vote  on  the  proposals  of  the  Council  of 
Ephors.  There  was  no  free  debate,  and  as  a 
rule  only  the  officials  seem  to  have  spoken.  It 
is  not  known  what  was  the  nature  of  the  little 
ecclesia  at  Sparta  mentioned  once  by  Xenophon. 
The  voting  at  Sparta  was  by  acclamation,  and 
not  by  ballot.  The  majority  was  determined  by 
the  comparative  vohune  of  sound,  or,  if  that  was 
doubted,  by  a  division  and  counting  of  the  two 
parties.  (2)  In  the  Greek  of  the  New  Testa- 
ment, ecclesia  is  the  name  for  the  company  of 
Christ's  disciples  professing  to  trust  Him  as  their 
Saviour  and  to  obey  Him  as  their  Lord.  It  is 
applied  to  a  small  assembly  of  them,  such  as 
were  members  of  one  family,  or  could  meet  in  a 
dwelling-house  of  ordinary  size:  to  the  whole 
number  in  one  city  or  neigliborhood :  to  the  whole 
number  on  earth:  to  all  that  are  in  heaven:  and 
to  the  innumerable  company  on  earth  and  in 
heaven.  It  has  other  meanings,  but  is  usually 
rendered  Church. 

ECCLESIASTES,  fk-kle'zl-as'tez  (Lat.,  from 
Gk.  iKKXrjaiaarris,  rkklcsiastrs,  one  concerned  with 
an  assembly,  from  iKK\7)(ria,  ekklcsia,  assembly). 
A  philosophical  book  belonging  to  the  third  divi- 
sion of  the  Old  Testament  collection  known  as 
Hagiographa.  The  Hebrew  name  is  Kohelefh, 
which  is  translated  into  Greek  as  Ecclesiasfcs, 
on  the  su])position  that  the  Hebrew  stem  under- 
lying Kohrlrih  is  to  be  taken  in  the  sense  of  as- 
sembly, so  that  Kohelefh  is  one  who  addresses  or 
convenes  an  assembly,  i.e.  a  preacher.  This  ex- 
planation of  tlie  name,  however,  is  doubtful,  a 
strong  ol)jection  to  it  being  tliat  it  does  not  ac- 
count for  tlie  fominiiie  ending  which  the  Hebrew 
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word  exhibits.  To  assume,  as  some  scliolars 
are  inclined  to  do.  that  the  speaker  is  "personified 
wisdom'  (and  hence  the  feminine)  is  not  satis- 
faetory,  sinc-e  nowhere  is  wisdom  mentioned  as 
tlie  speaker.  Various  other  exphmations  have 
been  brought  forward,  none  of  which,  howevex% 
has  met  with  general  acceptance.  Koheleth  im- 
presses one  as  an  intentional  disguise,  and 
therefore  a  more  or  less  artificial  formation,  and 
since  kalial  is  a  characteristic  Hebrew  word  for 
'congregation.'  it  is  not  impossible  that  by  in- 
venting the  form  Koheleth,  the  author  intends 
to  carry  the  idea  of  anonymity.  Koheleth  would 
thus  be  about  the  equivalent  of  our  anonymous. 
The  book  itself  consists  of  twelve  chapters, 
forming  a  series  of  discourses  on  the  vanity  of 
earthly  things,  and  is  put  into  the  mouth  of 
Koheleth.  who  describes  himself  as  "a  son  of 
David.  King  in  Jerusalem"  ( i.  1 ) .  Whether 
Solomon  was  originally  in  the  mind  of  the 
author  is  not  certain,  for  'son  of  David"  may  be 
an  interpolation :  but  it  is  probable,  for.  to  the 
Jews  of  the  post-exilic  period,  to  which  Ecclesi- 
astes  belongs,  Solomon  had  become  the  ideal  of 
a  king  endowed  witli  wisdom,  riches,  and  power, 
and  who,  therefore,  could  properly  be  chosen  as 
an  illustration  for  the  central  doctrine  of  the 
author's  philosophy.  To  prove  the  theory  of  the 
vanity  of  life  it  was  necessary  to  choose  some 
one  who  could  represent  life  in  all  its  manifesta- 
tions. Solomon  was  such  a  man,  and  the 
author's  argument  is  that  if  Solomon  came  to 
the  conclusion  that  wisdom,  pleasures,  riches, 
power,  were  all  vain,  there  could  be  no  doubt 
about  it.  The  introduction  of  Solomon  by  im- 
plication gave  rise  to  the  tradition  which  as- 
cribed the  authorship  to  Solomon.  This  tradi- 
tion prevented  a  proper  understanding  and  gave 
rise  to  methods  of  interpretation  that  disguised 
the  real  character  of  the  book,  which  is  un- 
doubtedly skeptical.  Everything  is  questioned — 
the  value  of  virtue,  immortalitj',  divine  justice, 
the  providence  of  God,  the  advantage  of  wisdom 
— in  short,  ever%i;hing  but  the  existence  of  God 
Himself,  The  character  of  the  skepticism  is  pe- 
culiarly Oriental.  The  tone  is  the  same  that 
we  find  in  Omar  Khayyam,  so  that  it  is  not 
necessary  to  assume  an  influence  of  Greek 
thought,  though  such  influence  undoubtedly  ex- 
isted at  the  time  of  the  composition  of  Ecclesi- 
astes.  The  book,  however,  nmst  belong  to  a 
period  of  depression  in  the  history  of  the  Jews 
when  internal  conditions  suggested  a  doubt  as  to 
the  validity  of  the  prophetical  teachings  which 
had  emphasized  God's  providence  for  Israel,  His 
justice  and  goodness,  and  the  necessity  of  vir- 
tue and  morality  as  a  condition  to  securing 
diA'ine  favor  and  with  it  hajjpiAess.  Such  a 
period  sets  in  toward  the  close  of  the  Persian 
dominion,  and  the  depression  became  accentuated 
from  one  age  to  the  other,  so  that  it  is  difficult 
to  pick  out  any  particular  decade  after  the 
fourth  century  to  which  Ecclesiastes  is  more 
applicable  than  any  other.  Hence  scholars  vary 
considerably  in  assigning  a  date  to  Ecclesiastes; 
and.  while  some  pass  beyond  the  fourth  century, 
several  are  inclined  to  l>ring  the  date  of  the  com- 
position down  to  the  days  of  Herod.  The  lan- 
guage points  to  a  late  date.  The  Book  of 
Daniel,  with  its  optimism  and  its  aim  to  en- 
courage the  Jews  in  the  hour  of  greatest  despair, 
is  the  antidote  and  antithesis  to  Ecclesiastes, 
and,  except   for  the   fact  that  an  author  might 


fear  to  produce  so  pessiinistic  a  work  in  such 
perilous  times  as  the  days  of  Antiochus  Epiph- 
anes,  one  is  tempted  to  suppose  that  the  two 
books  were  written  in  the  same  period. 

Ecclesiastes  became  a  popular  book,  much  to 
the  alarm  of  pious  Jews,  who  shrank  from  its 
skeptical  tone  and  conclusions.  Hence  the  at- 
tempt v«as  made  to  tone  down  its  most  audacious 
utterances,  to  intersperse  liberally  throughout 
the  book  phrases  indicative  of  the  author's 
piety,  and  above  all,  by  adding  a  pious  con- 
clusion, to  give  to  the  book  a  religious  tone. 
This  was  done  with  such  success  that  the  skep- 
tical tone  was  disguised  and  the  book,  though 
not  without  discussion  by  the  Jewish  rabbis, 
was  admitted  into  the  canon. 

Consult  the  commentaries  of  Graetz,  Delitzsch, 
Renan,  Plumptre,  Wright,  Hitzig,  and  Ewald; 
also  Cheyne,  Job  and  Holomon  (1887);  Palm, 
Die  Kohelet  Litteratur  (Mannheim,  1886)  ; 
Schiffer,  Das  Bitch  Kohelet  nach  der  Auffassung 
dcr  jiidischen  Weisen  des  Tahnuds  (Leipzig, 
1884)  ;  Bickell,  Koheleth's  Untersuchungen  iihcr 
den  Werth  des  Daseins  (Innsbruck,  1886)  ;  Dil- 
lon, Skeptics  of  the  Old  Testament  (London, 
1895). 

ECCLESIASTICAL  COMMISSIONERS 
FOR  ENGLAND.  A  corporate  body  established 
by  act  of  Parliament  constituting  an  important 
administrative  agency  for  the  Established  Church 
of  England.  The  commissioners  are  about  fifty  in 
number,  and  include  all  the  bishops  of  the  Estab- 
lished Church  in  England  and  Wales,  the  deans  of 
Canterbury,  Saint  Paul's,  and  Westminster,  and 
five  Cabinet  Ministers,  in  addition  to  twelve  lay 
members,  appointed  partly  by  the  Crown  and 
partly  by  the  Archbishop  of  Canterbury.  They  are 
required  to  lay  before  the  Crown  in  council  such 
plans  as  appear  to  them  best  adapted  for  carry- 
ing out  the  objects  of  their  appointment.  By 
acts  subsequent  to  their  organization,  they  now 
have  authority  to  divide  or  unite  existing  par- 
ishes and  to  create  additional  jurisdictions, 
known  as  districts.  At  the  time  of  their  ap- 
pointment, in  order  that  they  might  be  provided 
with  funds  to  carry  out  their  plans,  the  seven 
best-endowed  sees  of  the  Established  Church  were 
laid  under  a  contribution  which  amounted  to  an 
annual  sum  of  £22.800.  In  addition  to  the  in- 
come thus  provided,  several  canonries  in  various 
cathedrals  and  other  ecclesiastical  preferments 
were  suppressed,  and  the  entire  emoluments  were 
vested  in  tlie  commissioners. 

The  commissioners  expend  their  funds  on  church 
buildings,  on  the  augmentation  of  poor  livings, 
and  on  the  endowment  of  new  churches  in  new 
cures,  called  districts :  and  in  so  doing,  though 
the  fund  they  handle  is  a  common  one.  they  are 
bound  to  consider  the  needs  of  the  places  whence 
the  income  is  derived.  In  the  augmentation  of 
poor  livings  the  commissioners  often  contribute 
a  certain  s\nn  on  condition  that  the  persons  in- 
terested raise  an  equal  sum.  The  average  income 
of  the  English  beneficed  clergy  at  the  present 
time  is  £249  per  benefice,  and  the  fimds  for  the 
augmentation  of  the  benefices  would  amoimt  to 
about  £3  each  if  thev  were  equallv  distributed. 
Consult  Whitehead.  Church  La,r  (London.  1892). 

ECCLESIASTICAL     CORPORATION.       A 

body  corporate  constituted  of  an  ecclesiastical  per- 
son or  persons  and  subject  to  ecclesiastical  judi- 
catories.    Ecclesiastical  corporations  are  divided 
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into  eorpoiatious  aggregate  and  corporations  sole. 
Tlie  former  consist  of  several  jiersons — as,  for  ex- 
ample, the  head  and  fellows  of  a  college,  or  the 
dean  and  chapter  of  a  cathedral — and  are  per- 
petuated by  a  continuous  succession  of  members. 
The  latter  consist  of  a  single  pei'son  and  his  suc- 
cessors in  a  certain  office — as,  for  example,  a 
bishop  or  rector.  By  the  law  of  England,  the 
holder  of  an  ecclesiastical  benefice  is  regarded  as 
a  corporation.  The  object  of  the  law  in  regard- 
ing the  incumbent  of  a  benefice  as  a  corporation 
sole  is  to  preserve  the  temporalities  vested  in 
him,  which  would  otherwise  descend  to  his  natural 
iieirs.  The  right  of  a  rector  or  other  corporation 
sole  to  Church  temporalities,  altliough  generally 
spoken  of  as  a  freehold  in  law,  is  in  fact  prac- 
tically nothing  more  than  a  tenancy  for  life. 
iSuch  a  corporation  sole  is  entitled  to  the  full  en- 
joyment of  the  benefice  during  his  life,  but  he 
cannot  sell  it,  and  he  is  even  punishable  for 
waste. 

The  corporation  for  religious  purposes,  as  it 
has  developed  in  American  law,  bears  little  re- 
semblance to  the  ecclesiastical  cor])oration  of 
the  English  law;  for  while  the  objects  for  which 
they  exist  are  much  the  s.ame,  the  American  body 
is  purely  a  civil  corporation  and  subject  to  the 
civil  tribunals.  Of  recent  .years  provisions  for  the 
creation  of  ecclesiastical  corpoi'ations  sole  have 
been  introduced  into  the  statutes  of  several 
States.  See  Corporation  ;  Civil  Church  Law, 
American. 

ECCLESIASTICAL  COURTS.  Tribunals 
having  jurisdiction  iiiore  es]jccially  in  causes  re- 
lating to  religion  and  to  the  discipline  of  reli- 
gious bodies.  Their  origin  is  to  be  found  in  the 
first  years  of  Christianity,  when  the  Christians 
made  every  effort  to  settle  their  disputes  among 
themselves  and  to  maintain  their  discipline  witli 
out  resorting  to  the  courts  presided  over  by 
pagan  officials.  These  primitive  Christian  courts 
developed  around  the  bishops,  who  came  to  take 
cognizance  of  all  causes,  temporal  as  well  as 
spiritual,  among  tlie  brethren.  Later  still  cer- 
tain matters  were  assigned  to  them  as  proper 
causes  for  their  especial  jurisdiction,  such  as 
questions  of  taxation  for  the  support  of  religion 
and  matrimonial  and  testamentary  causes.  The 
character  and  extent  of  the  jurisdiction  of  ec- 
clesiastical courts  must  of  necessity  depend  upon 
the-  relation  subsisting  between  a  State  and  the 
religious  bodies  within  it.  See  Establishments, 
Ecclesiastical. 

According  to  the  leading  authorities  in  this 
matter,  no  se]iarate  ecclesiastical  courts  existed 
in  England  before  the  Norman  Conquest,  as  all 
causes,  both  civil  and  spiritual,  were  heard  in 
the  single  county  court,  in  which  the  bishop  and 
the  earl  sat  together.  By  a  cliarter  of  William 
I.  a  distinction  was  made  between  courts  civil  and 
courts  ecclesiastical,  and  authority  was  given  to 
the  bishops  to  hear  ecclesiastical  causes  according 
to  tlie  canon  law,  whicli  was  inijjorted  from  the 
Continent.  The  extent  of  the  jurisdiction  of 
these  ecclesiastical  courts  became  a  chronic  source 
of  dispute  between  the  English  Crown  and  the 
See  of  Home,  until  the  jurisdiction  of  the  Bishop 
of  Rome  was  completely  excluded  by  Henry  VIII. 

The  ecclesiastical  courts  of  England  now  con- 
sist of  the  following:  The  Archdeacon's,  Consis- 
tory, Peculiars,  Arches  Court,  and,  in  cases  of 
appeal  only,  the  Crown  in  Coimcil.  The  Public 
Worship  Regulation   Act  of    1S74  created   a   new 


ecclesiastical  judgeship,  having  jurisdiction  main- 
ly of  offenses  in  matters  of  ritual.  In  1857  the 
greater  part  of  the  ancient  jurisdiction  of  the 
ecclesiastical  courts  was  taken  away,  and  it  is  now 
vested  in  the  Probate,  Divorce,  and  Admiralty 
divisions  of  the  High  Court  of  Justice.  They 
have,  however,  still  to  deal  with  questions  of 
Church  government  and  discipline.  If  they  in 
any  manner  exceed  the  limits  of  their  jurisdic- 
tion, they  are  'prohibited'  by  the  High  Court  of 
Justice.  The  power  of  the  ecclesiastical  courts 
over  the  laity  is  now  practically  obsolete.  The 
decrees  of  these  courts  are  enforced  by  suspension, 
deprivation,  degradation,  and  by  imprisonment 
under  a  writ  de  contumace  capiendo.  In  the  Isle 
of  ^lan  the  ecclesiastical  courts  still  have,  as 
they  formerlj^  had  in  England,  jurisdiction  in 
probate  and  matrimonial  causes.  In  Scotland 
the  chief  ecclesiastical  courts  have  been  the  Gen- 
eral Assembly,  tlie  Commissary  Court,  and  the 
Court  of  Teinds,  The  first  is  the  highest  tri- 
bunal for  the  consideration  of  questions  of  doc- 
trine and  discipline  according  to  the  Presbyterian 
usage  of  the  Established  Church.  The  courts  of 
the  American  Church  bodies  are  considered  under 
the  various  denominational  titles. 

ECCLESIASTICAL  HISTORY.  See  Chirch 
History. 

ECCLESIASTICAL  LAW.     See  Canon  Law. 

ECCLESIASTICAL  TITLES  ASSUMP- 
TION ACT.  An  act  of  the  Parliament  of  Great 
Britain  for  the  protection  of  the  Established 
Church  of  England.  In  the  year  1850  an  edict 
issued  from  the  Court  of  Rome,  dividing  Great 
Britain  into  territorial  bishoprics  under  an  Arcli- 
bishop  of  Westminster.  This  brief  was  imme- 
diately followed  by  a  pastoral  letter  by  the  newly 
appointed  Archbishop,  Cardinal  Wiseman.  At 
the  commencement  of  the  Parliamentary  session 
of  1851,  this  was  spoken  of  as  a  Papal  aggression, 
and  the  necessary  measures  to  counteract  it  be- 
came the  chief  topics  of  discussion.  It  was  imder 
these  circumstances  that  Lord  John  Russell  in- 
troduced the  Ecclesiastical  Titles  Bill.  By  a  pre- 
vious act  it  had  been  provided  that  the  right  and 
title  of  archbishops  to  their  respective  provinces, 
of  bishops  to  their  sees,  and  of  deans  to  their 
deaneries,  as  well  in  England  as  in  Ireland,  hav- 
ing been  settled  and  established  by  law,  any  ]ier- 
son,  other  than  the  person  thereto  entitled,  who 
should  assume  or  use  the  name,  style,  or  title  of 
archbishop  of  any  province,  bishop  of  any  bish- 
opric, dean  of  any  deanery,  in  England  or  Ireland, 
should  for  every  such  oft'ense  forfeit  £100.  The 
Roman  Catholics  claimed  that  tin's  enactment 
struck  only  at  the  titles  of  existing  provinces  and 
dioceses,  and  that,  while  the  Po])e  could  not 
create  an  Archbishop  of  Canterbury,  there  was  no 
prohibition  against  the  creation  of  an  Archliishop 
of  Westminster.  To  meet  this  claim  and  to  remove 
the  doulit  that  existed,  the  Ecclesiastical  Titles 
Act  was  passed,  its  object  being  to  prohibit  the 
assumption  of  such  titles  "in  respect  of  any  places 
within  the  United  Kingdom."  The  Romanists  al- 
Avays  considered  the  penal  clauses  of  this  act  to  be 
a  grievance,  and  in  time  an  arrangement  was 
made  for  its  repeal.  An  act  was  ])assed  which, 
afterdeclaring  that  "no  ecclesiastical  titleof  honor 
or  dignity  derived  from  any  see,  province,  diocese, 
or  deanery  recognize<l  by  law.  or  from  any  city, 
1(iw7i,  ]>lace.  or  terrifory  within  this  realm,  can 
lie  validly  croaicd,"  and  thai  no  "preeminence  or 
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coercive  power  can  be  conferred  otherwise  than 
under  the  authority  of  her  J\Iajesty,"  repealed  the 
Ecclesiastical  Titles  Assumption  Act  as  inexpe- 
dient. The  result  is  that,  while  no  prosecution 
can  now  be  had  for  assuming  such  titles,  this  as- 
sumption is  still  treated  by  the  law  as  an  illegal 
act. 

ECCLESIASTICUS,  ek-kle'zi-as'ti-kiis  (Lat., 
from  Gk.  iKK\r)<na(TTi.K6s,  ekJclesiastikos,  relating  to 
an  assembl}',  from  iKKXrjcjla,  ekklesia,  assembly). 
The  Latin  title  of  a  biblical  book  called,  in  the 
Greek  version,  The  Wisdom  of  Jesus,  the  Son  of 
Sirach,  and,  in  the  original  Hebrew,  sometimes 
The  Wisdom  of  Ben  Sira,  sometimes  The  Prov- 
erbs of  Ben  Sira.  Books  read  in  public,  or  re- 
garded as  suitable  for  that  purpose,  and  therefore 
kept  in  places  of  assembly,  were  designated  as 
libri  ecclesiastici,  or  'church  books,'  by  the  Latin 
Christians.  When,  largely  through  the  influence  of 
Jerome,  books  found  in  the  Greek  Bible,  but  not 
in  the  generally  recognized  Hebrew  canon,  began 
to  be  looked  upon  as  only  deutero-canonical,  or 
even  ai)ocryplial,  the  term  'church  books'  was 
not  imjiniporly  confined  to  the  works  still  read 
and  cherished  by  the  Church,  though  rejected  by 
the  Synagogue.  Among  these,  the  Wisdom  of 
Jesus,  Son  of  Sirach,  being  used  as  a  text-book 
in  the  instruction  of  catechumens,  naturally  be- 
came known  as  the  'church  book'  par  exceUence ; 
hence  the  name  Ecclesiasticus.  The  Hebrew  orig- 
inal was  widely  read  and  greatly  revered  as  a 
holy  book  in  the  days  preceding  the  limitation 
of  the  canon.  (See  the  heading  Canon  of  the 
Bible,  in  the  article  Bible.)  So  strongly  was 
it  intrenched  tliat,  even  after  the  canon  had  been 
reduced  to  twenty-two  or  twenty-four  books,  it 
still  continued  to  be  used  and  quoted  as  Scrip- 
ture, particularly  by  the  rabbis  of  Sora.  Patri- 
otic and  mediipval  writers,  who,  on  the  ground  of 
its  absence  in  the  Hebrew  Bible,  regarded  it 
as  canonical  only  in  a  secondary  degree,  freely 
appealed  to  its  authority  in  support  of  doc- 
trine. Its  canonicity  was  rejected  by  the  Re- 
formers, though  it  was  still  printed  in  their  ver- 
sions. 

Until  1896  the  Hebrew  original  was  known 
only  through  quotations  in  rabbinic  literature. 
Of  these  there  were  about  eighty,  amounting  to 
perhaps  one-twentieth  of  the  entire  text.  Since 
the  year  mentioned  fragments  of  four  manu- 
scripts have  been  discovered.  All  of  these  have 
come  from  the  r/eniza,  or  hiding-place  for  worn- 
out  copies  of  biblical  books  and  esoteric  or  for- 
bidden works  in  the  Synagogue  of  Cairo.  They 
cover  about  four-fifths  of  the  book,  and  furnish 
in  some  instances  two  or  three  witnesses  to  the 
text.  Numerous  marginal  notes  also  supply 
variant  readings  and  doublets.  Probably  no  one 
of  the  manuscripts  is  older  than  the  eleventh  cen- 
tury. One  was  evidently  made  by  a  Persian  Jew, 
who  occasionally  put  into  the  margin  remarks 
in  his  own  vernacular.  There  can  be  no  reason- 
able doubt  that  all  these  manuscripts  in  the 
main  represent  the  Hebrew  original.  But  it  is 
equally  manifest  that  the  text  has  been  greatly 
corrupted,  and  in  some  cases  has  been  corrected, 
or  at  least  shaped,  under  the  influence'  of  either 
the  Syriae  version  itself  or  an  Aramaic  targnm 
closely  resembling  it.  The  ancient  versions  there- 
fore remain  of  utmost  importance.  Of  these, 
the  Greek  and  the  Syriae  wei'e  made  directly  from 
the  Hebrew;  the  Latin,  the  Syro-Hexaplaric, 
the  Ethiopic.  and  the  Coptic  are  ithe  chief  trans- 


lations of  the  Greek.  A  prologue  to  the  Greek 
version  states  that  the  author's  grandson,  who 
translated  the  work,  came  to  Egypt  in  the  thirty- 
eighth  year  of  King  Euergetes.  This  can  onlj^ 
be  Ptolemy  Euergetes  XL,  called  Physcon,  who 
was  the  only  Euergetes  reigning  as  long  as 
thirty-eight  years;  the  years  of  his  reign  are 
counted  from  the  time  when  he  first  assumed 
the  crown  in  B.C.  170.  How  long  after  the  year 
B.C.  132  Ben  Sira's  grandson  lived  in  Egypt  be- 
fore he  was  able  to  imdertake  the  task  of  trans- 
lating this  book  cannot  be  determined.  But  it  is 
likely  that  the  work  was  not  completed  until 
the  time  of  Ptolemy  Soter  II.,  called  Lathyrus, 
the  first  period  of  whose  reign  extended  from 
B.C.  117-107.  Another  prologue  of  uncertain 
authority  printed  in  the  editio  princeps,  the 
Complutensian  Polyglot,  may  not  be  older  than 
the  fourth  century  a.d.,  and  draws  its  informa- 
tion from  the  work  itself.  Not  even  its  inde- 
pendent statement  that  the  translator's  name 
was  Jesus  can  be  accepted  on  so  douV)tful  author- 
ity. We  are  far  from  possessing  the  original 
of  this  translation.  The  text  presented  by  the 
great  uncial  codices  is  much  inferior  to  that 
followed  by  a  group  of  cursives  and  one  late 
uncial.  Particularly  the  manuscript  printed  in 
the  Complutensian  has  preserved  an  older  and 
better  text.  Yet  no  codex  has  suft'ered  more  by 
interpolations  than  this  very  one.  A  curious 
displacement  is  found  in  all  manuscripts.  With- 
out a  single  exception,  they  pass  from  xxx.  24 
to  xxxiii.  16,  continue  to  xxxvi.  II,  and  then  go 
back  to  the  section  xxx.  25-xxxiii.  15.  This  could 
not  well  have  foimd  its  way  into  all  manu- 
scripts except  through  the  authority  and  inflti- 
ence  of  some  universally  recognized  codex.  It  is 
difficult  to  avoid  the  conclusion  that  this  was 
Origeii's  Hexapla.  The  fact  that  the  Syriae 
version  of  Paul  of  Telia  uses  the  asterisk  and 
obolus  to  indicate  differences  from  some  recog- 
nized original,  renders  it  possible  that  Origen 
actually  compared  the  Greek  text  of  his  book 
with  a  Hebrew  copy.  The  displacement  may 
have  taken  place  before  his  time,  and  a  different 
arrangement  of  his  small  books  forming  the  vol- 
ume even  in  this  HebrcAV  copy  may  have  facili- 
tated the  error.  In  some  places  the  Latin  and 
in  others  the  Ethiopic  has  preserved  an  earlier 
and  better  reading  than  that  foimd  in  any  manu- 
script. The  Syriae  version  is  a  translation  from 
the  Hebrew.  Its  often  startling  agreement  wnth 
the  recovered  Hebrew  text  corroborates  this  con- 
clusion. But  it  is  evident  that  here  and  there 
it  has  suflfered  corruption.  Originally  made  in 
all  probability  by  a  Jew,  it  subsequently  passed 
through  many  Christian  hands  that  liave  left 
their  mark.  And  occasionally  its  agreement 
with  the  Hebrew  seems  to  be  due  to  the  influence 
it  has  itself  exerted  on  the  latter.  Though  the 
facilities  for  textual  criticism  have  thus  been 
greatly  enriched,  considerable  uncertainty  still 
exists  as  to  the  original. 

By  the  discovery  of  the  Hebrew  text,  new 
questions  have  been  raised  as  to  the  name  of 
the  author  and  the  integrity  of  his  work.  The 
colophon  (1.  27)  desiirnates  as  author  Simeon, 
son  of  Jesus,  son  of  Eleazar  Ben  Sira.  The 
statement  is  repeated  in  chapter  li..  and  also 
given  in  the  abbreviated  form,  "Simeon,  son  of 
Jesus,  who  is  called  Ben  Sira."  Ben  Sira  is 
consequently  the  family  name  that  might  be  add- 
ed to  the  proper  name  of  father  and  son  alike. 
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'J'lie  best  Ureek  iiiaimscripts  corroborate  the 
btatement  that  Eleazar  was  the  name  of  the 
father  of  Jesus  lien  Sira.  If  the  Hebrew  text 
is  to  be  trusted,  the  authorship  is  consequently 
assigned,  not  to  Jesus,  but  to  liis  son  Simeon. 
One  of  the  editors  also  maintains  tliat  the  name 
of  the  translator's  grandfatlier  was  Simeon  Ben 
Sira.  But  the  name  'Jesus'  is  too  closely  asso- 
ciated with  the  book,  both  in  Jewish  and  Chris- 
tian tradition — as  the  superscriiitions  on  the 
one  hand,  and  the  application  to  the  author  of 
the  legends  of  the  nativity  on  the  other,  show — 
to  permit  such  an  assumption.  Another  solu- 
tion suggests  itself.  Chapters  xliv.-l.  once  formed 
a  .separate  book.  It  has  been  demonstrated  that 
the  old  Latin  version,  Avhich  Jerome  adopted 
without  much  emendation,  was  made  by  two 
ditl'erent  men,  living  in  different  lands,  chapters 
xliv.-l.  not  having  been  translated  by  the  same 
hand  that  produced  the  rest.  The  unity  of  this 
section  and  its  distinct  character  render  it  nat- 
ural that  it  should  have  circulated  separately. 
If  that  is  the  case,  the  colophon  in  1.  27  refers, 
not  to  the  entire  work,  but  to  these  chapters. 
Internal  evidence  renders  it  entirely  probable 
that  this  part  was  written  in  the  Asmonaean 
])eriod,  by  the  son  of  Jesus  Ben  Sira.  The  ref- 
erence to  a  transfer  of  the  high-priesthood,  and 
the  promise  of  David  to  the  posterity  of  Phine- 
has,  because  of  his  zeal,  in  xlv.  23-26.  and  the 
description  of  the  high  priest  Simon  in  1.  1-24, 
seem  quite  decisive.  It  is  natural  that  the  as- 
sumption of  the  pontificate  by  the  Asmonseans 
should  have  been  in  need  of  scriptural  support, 
and  the  reward  promised  to  Phinehas  for  his 
zeal  seems  to  have  furnished  the  necessary  proph- 
ecy. Scholars  have  been  divided  in  regard  to 
the  identity  of  the  Simon  praised  in  chapter  1. 
Some  have  thought  of  a  high  priest,  Simon  the 
•lust,  supposed  to  have  lived  in  the  beginning  of 
the  third  century;  others  of  a  Simon  who  held 
the  office  a  century  later.  There  is  no  record 
showing  that  either  of  these  men  achieved  any 
of  the  deeds  for  which  Simon  is  lauded.  If 
Simon  the  Just  really  lived  in  the  time  of  Ptol- 
emy Soter,  and  if  this  King's  harsh  treatment 
actually  included  the  specific  damage  presup- 
posed, the  high  priest  may,  indeed,  have  paid 
attention  to  the  necessary  repairs.  But  Josephus 
does  not  seem  to  have  found  any  mention  of  this 
in  his  sources,  since  he  is  able  to  give  no  other 
reason  for  the  title  than  Simon's  piety  toward 
God  and  kind  disposition  toward  His  people.  His 
sources,  however,  appear  to  have'  been  late  and 
unreliable.  Concerning  the  Simon  who  was  high 
priest  in  the  days  of  Antiochus  III.,  Josephus 
has  no  information  to  give.  As  evidence  of  this 
King's  kind  feeling  toward  the  Jews,  he  quotes 
a  letter  of  his  to  Ptolemy,  in  which  he  tells  the 
Egyptian  King,  from  whom  he  has  just  taken 
Palestine,  how  generously  he  is  about  to  reward 
the  inhabitants  of  Jerusalem  for  their  services 
in  the  war.  But  the  letter  is  manifestly  a 
forgery;  and  it  is  significant  that  Josephus  can 
quote  no  act,  but  only  a  promise,  to  show  the 
attitude  of  Antiochus.  On  the  other  hand,  we 
know,  through  T.  ]\Tacc.  xiii.  and  xiv.,  that  Simon, 
the  Asmonfean  high  priest,  repaired  the  temple, 
fortified  the  holy  hill  after  the  capture  of  the 
tower,  built  walls,  and  strengthened  the  city 
against  the  enemy.  The  only  feature  of  the 
description  in  Eeel.  1.  not  found  in  this  source 
is   the   construction   of  a   cistern :    but    if   Simon 


filled  up  the  hollow  between  tiie  Akra  and  the 
temple  north  of  it,  he  is  quite  likely  also  to 
have  paid  attention  to  the  water-supply.  There 
is  no  reason  to  doubt  the  accuracy'  of  the  Hebrew 
colophon.  Chapter  li.  is  made  vip  of  two  parts — 
ver.ses  1-12  and  13-29.  The  latter  is  an  acrostic 
poem,  each  stichos  beginning  with  a  new  letter  of 
the  alphabet.  Between  both,  the  Hebrew  text  has 
a  long  hymn,  probably  written  in  the  second  cen- 
tury A.D.  The  whole  chapter  is  late.  In  the 
part  of  the'  book  that  in  the  main  is  the  work 
of  Jesus  Ben  Sira,  the  clear  allusion  to  the  death 
of  Antiochus  IV.  in  x.  9.  the  reference  to 
Daniel  and  the  Avhole  tenor  of  the  prayer  (xxxi. 
1-17),  and  the  fact  that  chapter  xliii.  does  not 
seem  to  have  been  extant  in  the  Hebrew  text 
used  by  the  Syriac  translator — apparently  point 
out  these  sections  as  later  interpolations.  Con- 
cerning the  time  when  Jesus  Ben  Sira  lived  we 
have  no  other  evidence  than  the  Greek  trans- 
lator's statement  that  the  author  was  his  grand- 
father. This  would  render  it  probable  that  he 
wrote  his  work  between  B.C.  190  and  170.  In 
his  theological  views  he  occupies  substantially 
the  position  of  the  later  Sadducees.  When  he 
meets  with  angels  in  a  biblical  passage  he  gets 
rid  of  them  by  a  rationalistic  interpretation.  He 
recognizes  no  demons.  He  never  hints  at  any 
^lessianic  hope.  He  is  convinced  that  "the  son 
of  man  is  not  immortal."  He  honors  the  law, 
reveres  the  prophets,  but  knows  as  yet  no  canon 
of  Scripture.  He  feels  that  he  is  himself  raised 
up  to  be  a  teacher,  even  as  the  holy  men  of  old. 
His  moral  philosophy  is  utilitarian  and  indi- 
vidualistic. The  motive  is  the  happiness  that  a 
certain  line  of  conduct  will  bring.  The  welfare 
of  others  is  not  presented  as  a  consideration. 
The  author  lays  down  rules  rather  than  prin- 
ciples. He  directs  how  men  should  act  in  dif- 
ferent situations.  His  work  is  not  so  much  a 
conscious  endeavor  to  find  a  basis  for  morality 
outside  of  religion,  as  rather  an  earnest  attempt 
to  commend  the  righteous  life  for  the  happiness 
it  brings  to  the  wisdom-seeking  youth  of  his 
time. 

BiRLTOGRAPUY.  Cheyne,  Joh  and  Solomon 
(London,  1887)  ;  Fritzsche,  Die  Weisheit  Jesus 
Sirach's  (Leipzig.  18.59)  ;  Bissell,  The  Apoeri/plia 
(New  York,  1880)  :  Edersheim.  in  the  Speaker-'s 
Commenfari/,  Apocrypha  (London.  1888)  ;  Eys- 
sel,  in  Apokryphen  dcs  alien  Testaments  (Tii- 
bingen,  1900)  ;  Cowley  and  Nenbauer.  The  Orig- 
inal Hebrew  of  a  Portion  of  Ecclesiasticvs  (Ox- 
ford, 1897)  ;  Schechter  and  Taylor,  The  Wisdom 
of  Ben  Sira,  Portions  of  the  Book  Ecclesiasticus 
(Cambridge.  1899)  ;  Levi,  U eeel csiasti que  ou 
la  sagesse  de  Jesns,  fls  de  Sira  (Paris,  1898- 
1901)  ;  Schmidt,  "Ecclesiasticus."  in  the  Temple 
Bible  (London,  1902)  ;  Toy.  "Ecclesiasticus,"  in 
Eneyclopcedia  Bibliea  (London.  1901);  Nestle, 
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ECCLE'SIAZU'SJE  (Lat..  from  Gk.  eV/cXTjo-i- 
d^ovcrai.  r]:I:h'<:l(irnusai .  \\oiiien  in  asseml>lv). 
An  inferior  comedy  by  Aristophanes,  produced 
B.C.  392.  His  subject  is  an  imaginarv  national 
assembly  of  women,  held  for  the  establislmient 
of  woman's  rijrhts.  socialism,  etc..  at  Athens. 
The  play  is  aimed  at  the  attempts  to  restore  the 
Sta1(>  by  means  of  formal  constitutions. 

ECCLFSIOL'OGY  (from  Gk.  iKK\r,a-ta,  ekkle- 
sia,   church    -f    Gk.    Xo^/a,     logia,   account,    from 
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'\4y€cv,legein,  to  say) .  (1)  That  branch  of  the  gen- 
eral science  of  human  society  or  sociology'  which 
deals  with  so  much  of  human  relations  as  exist 
for  the  purpose  of  religion,  embracing  the  anal- 
ysis of  the  Church  as  organized  society,  its  con- 
structive principles  (see  Polity),  its  relations 
to  the  other  organizations  of  society,  such  as  the 
State,  the  features  of  its  internal  law,  and  the 
sphere  of  its  discipline.  As  constructive  prin- 
ciples it  considers  Episcoijacy  and  Papacy,  Pres- 
byterianism,  Congregationalism,  etc.  (qq.v.). 
(2)  The  term  also  connotes  that  branch  of 
antiquities  which  deals  with  the  building  in 
which  this  organized  society  meets,  the  church  as 
a  structure,  and  its  decoration.  It  takes  note 
of  ecclesiastical  architecture,  not  from  the  point 
of  view  of  art  history,  but  from  that  of  its  rela- 
tion to  liturgy  and  ceremonial,  iconography,  the 
customs  regarding  clergy  and  congregation.  It 
explains  the  ground  plan,  elevation,  orientation, 
internal  divisions  of  the  church ;  the  form  and 
position  of  crypt,  confessional,  altar,  lectern  and 
.  pulpit,  choir  and  choir-screen,  seats  for  clergy, 
books  and  vessels  for  sacred  service,  priestly 
robes,  paschal  candlesticks,  reliquaries,  crosses, 
croziers,  tabernacles  for  holy  oils,  holy-water 
vase,  and  other  church  furniture ;  it  also  treats 
of  the  baptistery,  baptismal  font,  and  chrisma- 
tory;  of  the  belfry,  its  bells,  chimes,  windows; 
of  the  chapels,  porches,  and  other  subordinate 
structures.  See  Church;  Basilica;  Cathe- 
dral; Tower;  jMoxastic  Art;  the  separate 
articles  on  parts  of  the  church,  and  on  articles 
of  church  furniture. 

Bibliography.  Rohault  de  Fleury,  La  messe 
(Paris,  1883r89),  is  the  fullest  systematic  study 
of  church  furniture ;  the  articles  scattered 
through  Smith  and  Cheetham's  Dictionary  of 
dhristian  Antiquities  (London,  1877-87)  are 
excellent  synopses  for  the  period  ending  with 
the  early  Middle  Ages.  Durand,  a  bishop  of  the 
thirteenth  century,  wrote  a  manual  of  ecclesiol- 
ogy  called  Rationale  Divinorum  Offieiorum 
(many  editions,  and  an  English  translation  with 
an  essay  by  Xeale  and  Webb,  "The  Symbolism  of 
Churches  and  Church  Ornaments,"  Xew  York, 
189.3).  Holtzingcr,  Altchristlichc  Architektur 
(Stuttgart.  1889),  gives  the  connecting  links 
between  liturgs'  and  church  architecture  and 
furniture  of  the  early  period. 

EC'CLESTON,  Samuel  (1801-51).  An 
American  Uoman  Catholic  clerg\'man.  He  was 
born  in  ^larvland,  and  studied  at  Saint  INIary's 
College,  Baltimore,  of  which  he  became  president 
in  1829.  In  1834  he  succeeded  Dr.  Whitfield  as 
archbishop.  Under  his  auspices  the  Christian 
Brothers  established  a  novitiate  and  training 
school  of  their  order,  parochial  schools  were 
miiltiplied,  and  several  academies  for  girls  were 
established  under  the  Xuns  of  the  Visitation. 

ECDY'SIS.     See  Moltixg. 

ECHEGARAY,  a'cha-ga-r^,  Jose  (1833—). 
The  most  prominent  representative  of  the  mod- 
ern Spanish  drama,  which  at  best  has  few  writers 
of  originality.  He  was  born  in  ^Madrid,  became 
professor  of  mathematics  and  physics  at  the 
age  of  twenty-six,  and  had  already  published  a 
number  of  scientific  works  and  had  been  elected 
to  the  Academy  of  Science  when,  in  1874.  he 
made  his  first  attempt  at  dramatic  writing  Avith 
the  play  La  esposa  del  venriador,  which  scored 
a  notable  popular  success.  After  that  he  produced 


a  long  succession  of  plays  of  very  uneven  merit. 
the  most  noted  of  which  are:  0  locura  6  santidad 
( 1878)  ;  En  el  scno  dc  la  muerte  (1879)  ;  El  gran 
Galeoto  (1881);  Mda  alegre  y  muerte  triste 
(1885).  Echegaray's  plays  belong  distinctly  to 
the  romantic  school;  they  owe  their  success  main- 
ly to  their  carefully  constructed  plots,  and  at 
times  attain  a  certain  gloomy  intensity ;  but 
they  are  deficient  in  vigorous  portrayal  of  char- 
acter, are  lacking  in  a  distinctively  national 
spirit,  and  not  infrequently  verge  upon  the  com- 
monplace. His  works  appear  under  the  title 
Ohras  dru)ndticas  escogidas. 

ECHELON,  eshVlon  (Fr.,  round  of  a  ladder, 
from  echelle,  OF.  eschelle,  ladder,  from  Lat. 
scala,  ladder).  A  military  formation.  A  regi- 
ment drawn  up  in  line,  when  ordered  to  advance 
in  echelon,  would  proceed  as  follows:  The  lead- 
ing or  named  company  would  advance,  followed 
at  company  distance  by  the  remaining  com- 
panies, each  marching  in  a  direction  perpen- 
dicular to  its  front,  so  that  if  the  leading  com- 
pany were  to  halt,  the  remainder,  continuing 
their  advance,  would  return  to  the  original  line 
formation.  The  echelon  formation  is  valuable 
because  of  the  facility  with  which  'line'  may  be 
formed  in  any  direction,  front,  flaiik,  or  rear; 
it  also  presents  certain  obstacles  to  accurately 
sighted  rifle  fire  from  the  enemy. 

ECHENEIS,  ek'ke-ne'is,  ECHENEIDID^, 
ek'ke-ne-id'i-de.     See  Remora. 

ECHENIQUE,  a'cha  -  ne'ka,  Jose  Rufixo 
(1808-79).  A  Peruvian  soldier  and  statesman, 
born  at  Puno.  When  the  army  under  Gamarra 
and  Bermudez  revolted,  in  1833,  he  restored  or- 
der, and  later  successively  fought  in  the  cause 
of  Santa  Cruz  and  Gamarra.  In  1845  he  be- 
came a  member  of  Castilla's  Council.  He  was 
elected  President  of  Peru,  April  20,  1851,  and 
remained  in  office  imtil  1855,  when  repeated  re- 
volts against  his  authority,  culminating  in  his 
defeat  hy  Castilla,  resulted  in  his  banishment 
from  the  country.  Returning  in  1862,  he  aided 
in  the  defense  of  Callao  during  the  Spanish  War 
of  18G6.  His  candidacy  for  the  Presidency  in 
1872  was  not  successful. 

ECHEVERRIA,  a'cha  -  ver  -  re'a,  Estebax 
(1809-51).  A  South  American  poet,  born  at 
Buenos  Ayres.  His  education  was  French,  and 
his  early  works  showed  that  influence,  but  he 
afterwards  became  more  national,  and  his  poem 
La  cautiva  (1837)  contains  fine  descriptions  of 
the  pampas.  He  was  exiled  by  the  Dictator 
Rosas  and  went  to  IMontevideo,  where  he  died. 
His  complete  works  were  published  at  Buenos 
Ayres  in  1870. 

ECHEVIN,  ash'vaV  (OF.,  Fr.  eschevin,  It. 
fichiaviiio,  scabino,  from  ML.  scabimis,  sheriff, 
from  OHG.  skeffino,  Ger.  Schdjfe,  from  OHG. 
scaffan,  Ger.  schaffen,  to  create).  During  the 
JMiddle  Ages,  a  royal  officer  possessing  a  large 
measure  of  powder  in  local  administration.  The 
office  was  common  in  France  and  the  Low  Coun- 
tries, and  prevailed  to  a  less  degree  throughout 
Germany.  It  first  appears  in  the  documents  of 
the  eighth  century,  ^^'hen  Cliarles  the  Great 
reformed  the  administration,  the  cchevins  became 
royal  officers  for  the  comities  and  hundreds. 
They  were  named  by  the  missi  or  royal  deputies, 
the  counts,  and  the  people,  and  held  their  office 
during  good  behavior.  The  system  continued 
Avithout  any  important  change  during  the  Caro- 
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lingian  period.  In  the  tenth  century  the  echevins 
were  given  jurisdiction  over  the  non-noble  class, 
the  peasants,  and  the  towns,  and  later  became 
municipal  magistrates.  At  the  close  of  the 
twelfth  century  the  echevins  in  the  towns  were 
elected  yearly.  The  echevins  seem  to  have 
formed  a  body  or  tribunal  which  in  many  cases 
not  only  administered  justice,  but  controlled 
military  afiairs,  and  imposed  police  regulations. 
In  the  north  of  France  these  tribunals  were 
especially  numerous.  The  powers  of  the  echevins 
declined  after  the  sixteenth  century,  and  the 
Central  Government,  in  1764,  sought  to  unify  the 
whole  system  of  cdievinage  by  limiting  the  num- 
ber to  four  for  all  large  towns.  In  Paris  there 
were  four  echevins,  chosen  every  two  years. 
Their  powers  were  limited  to  the  regulation  of 
trade,  fixing  the  prices  of  commodities,  and  set- 
tling the  disputes  of  tradesmen.  The  office  of 
echevin  was  abolished  in  December,  1789,  dur- 
ing the  first  period  of  the  French  Revolution. 

ECHIDNA,  e-kid'na  (Lat.,  Gk.  ^x'Sm,  viper, 
from  e'x",  echis,  Skt.  ahi,  Av.  azhi,  serpent).  A 
genus  and  family  (Echidnidse)  of  monotreme 
mammals,  the  spiny  or  i:)orcupine  ant-eaters  of  the 
Australian  region,  closely  allied  to  the  duckbill. 
The  ordinary  echidna  is  from  12  to  18  inches 
long,  and  has  a  broad,  depressed  body,  moimted 
upon  very  short,  strong  legs  terminating  in  big, 
powerful  claws  suited  to  digging  into  hard  ground. 


and  the  small  New  Guinea  form  as  Echidna 
Lawssii,  but  their  specific  value  is  doubtful.  In 
New  Guinea  there  also  occurs  a  closely  related 
animal,  Froechidna  (or  Acnnthoglossus }  Bruijni, 


AUSTUALIAN    SPRING   ANT-EATER 

(Echidna  atuleata). 

The  head  is  small,  and  the  nose  prolonged  into  a 
slender  snout;  the  mouth  is  without  teeth,  but 
the  palate  is  studded  with  recurved  spines,  and 
the  tongue  is  slender,  extensile,  and  glutinous. 
The  back  of  the  animal  is  covered  with  stiff, 
hedgehog-like  spines,  mixed  with  long,  coarse 
hairs ;  and  when  danger  threatens  it  outside  its 
burrow,  it  curls  up  much  like  a  hedgehog,  so  as 
to  protect  the  under  parts,  which  have  no  spines, 
but  are  clothed  in  silky  brown  hair.  The  males 
have  spurs  on  their  heels,  like  the  duckbill 
(q.v. ),  but  have  never  been  seen  to  use  them. 
It  dwells  in  burrows  of  its  own  digging,  and  ob- 
tains its  food  by  excavating  in  the  hillocks  of 
ants,  which  it  tears  open  in  order  to  devour  the 
succulent  larva>.  Like  other  monotremos,  the 
echidnas  lay  eggs,  but  less  is  known  as  to  their 
breeding  than  in  the  case  of  the  duckbill.  They 
are  gentle  in  disposition,  endure  confinement 
well,  eating  bread  and  milk,  chopped  eggs,  etc., 
and  are  frequently  kept  as  intelligent  and  play- 
ful pets,  exhibiting  a  good  deal  of  activity  and 
agility.  They  are  inclined  to  nocturnal  habits, 
and  in  times  of  drought  become  dormant  in  their 
burrows. 

The  common  echidna  (Erhidiui  aculeafn)  seems 
to  be  very  variable  in  size,  color,  and  lengtli 
of  spines,  and  some  naturalists  have  separated 
the    large    Tasmanian    form    as   Echidna   setosa. 


THREE-TOED  PAPUAN  ANT-EATEU 

(Proecbidna  Braijnf). 

which  is  somewhat  larger,  has  only  three  claws 
on  each  foot,  and  its  snout  and  tongue  are  greatly 
prolonged.  The  Papuans  call  them  nodiaks,  and 
hunt  them  for  food  in  the  Arfak  ^Mountains  by 
the  aid  of  dogs  which  know  how  to  dislodge  them 
from  their  burrows.  Consult:  Bennett,  Gather- 
ings of  a  Naturalist  in  Australia  (London, 
1860)  ;  Saville-Kent,  The  Xaturalist  in  Austra- 
lia  (London,  1897).     See  Monotreme. 

ECHINADES,  e-kin'a-dez  (Lat.,  Gk.'ExtmSes, 
from  ex rws,  ff/n'Hos,  hedgehog) .  A  group  of  isl- 
lands  in  the  Ionian  Sea,  now  known  as  the 
Kurzolari  Islands.  They  are  situated  around 
the  entrance  of  the  Gulf  of  Corinth,  and  are  sup- 
posed to  have  been  formed  by  drift  from  the 
river  Achelous.  Off  these  islands  was  fought  the 
celebrated  battle  of  Lepanto  in  which  Admiral 
Doria  and  Don  John  of  Austria  overwhelmed 
the  Turkish  fleet  under  Ali  Pasha  (October  7, 
1571). 

ECHINID^,  f"-kin'i-de.     See  Sea-Urchin. 

ECHINOCARIS,  e-ki'n6-ka'rls  (Neo-Lat., 
from  Gk.  exifos,  echinos,  hedgehog  +  Kapls, 
karis,  shrimp).  A  fossil  crustacean,  the  tail- 
spines  of  which  are  common  in  certain  Devonian 
rocks.     See  Piiyllopoda. 

ECHINOCOCCUS,  e-kl'no-kok'kus.  See  Tape- 
worm. 

ECHINODERMATA,  e-kl'n6-der'ma-ta  (Xeo- 
Lat.  nom  jil.,  from  Gk.  ex'^''^^.  echinos,  hedgehog 
+  5dp/iia,  derma,  skin).  One  of  the  great  branches 
or  ])]iyla  of  invertebrate  animals,  constituting  an 
independent,  well-characterized  assemblage  of  or- 
ganisms. The  group  is  of  higher  rank  than  the 
Coelenterata,  and  is  lower  than  the  Vermes, 
with  both  of- which  groups  it  has  few  features  in 
common.  The  animals  of  this  phylum  do  not 
reproduce  by  either  budding  or  fission,  and 
therefore  they  are  never  found  in  compact  colo- 
nies like  those  formed  by  the  coelentorates.  The 
body  of  the  animal  is  built,  more  or  less  con- 
stantly throughout  the  phylum,  on  the  pentam- 
eral  plan  of  bilateral  symmetry,  in  accordance 
with  which  the  number  five  is  a  dominant  feature 
in  the  arrangement  of  the  parts,  n 

External  Covering.  The  external  covering  of 
the  echinoderms  is  remarkable  for  its  diversity, 
for  even  within  the  limits  of  the  same  family 
we  find  a  soft,  leathery  body-wall  at  one  ex- 
treme, and  a  firm,  almost  immovable  'shell'  at 
the  other.  This  diversity  is  entirely  due  to  the 
amount  of  mineral  matter  deposited  in  the  body- 
Avall,  and  the  arrangement  of  the  plates  formed 
from   it.     In  the  holothurians  the  body-wall   is 
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chiefly  composed  of  connective  tissue,  ^vitlun 
which  are  deposited  disconnected  particles  of 
lime,  while  in  most  sea-urchins  there  is  little 
connective  tissue  and  the  carbonate  of  lime  is 
deposited  in  firm  plates  of  definite  size  and 
shape  firmly  welded  into  a  hard  shell,  or  'test,' 
as  it  is  commonly  called.  This  external  cover- 
ing usually  functions  quite  as  mucli  as  a  skele- 
ton for  the  attachment  of  muscles  as  it  does 
as  a  •'shell'  for  protection.  The  body-wall  is 
often  covered  with  more  or  less  evident  knobs, 
tubercles,  or  spines,  and  from  the  frequency  of 
the  latter  has  arisen  the  name  'spiny-skinned' 
animals.  These  knobs  and  spines  are  attached 
to  the  plates  of  the  skeleton,  either  immovably 
or  by  a  joint  which  permits  of  perfect  freedom 
of  movement. 

Visceral  Anatomy.  There  is  Avell-developed 
alimentary  canal  suspended  in  and  distinct  from 
the  general  body-cavity  or  ccelome,  and  provided 
with  both  mouth  and  anus,  though  the  latter 
may  be  more  or  less  suppressed  in  some  groups. 
A  combined  respiratory  and  locomotory  system 
of  complicated  nature,  called  the  water-vascular 
system,  is  peculiar  to  the  members  of  this  phy- 
lum only.  A  nervous  system,  blood-vascular  sys- 
tem, and  reproductve  system  are  more  or  less 
fully  developed. 

The  nervous  system  is  variously  modified  in 
the  different  classes  of  echinoderms.  In  all  there 
is  a  well-developed  epidermal  system,  with  cir- 
eumoral  ring  and  radial  branches. 

Sense-organs  are  few  and  imperfect.  We  find 
occasionally  pigment  eyes,  ciliated  pits  (per- 
haps olfactory y,  and  positional  organs.  The 
sense  of  touch  is  well  developed.  The  blood-sys- 
tem is  rarely  developed,  though  many  forms  have 
an  'axial  organ  and  strands,'  the  anatomy  and 
physiology  of  which  are  still  little  understood. 
Special  respirator}'  and  excretory  organs  are 
found  in  a  few  cases. 

The  water-vascular  system,  which  is  present  in 
more  or  less  complete  form  in  all  members  of  the 
group,  consists  of  a  ring  vessel  about  the  mouth. 
From  this  ring  vessel  a  number  of  tulies,  gen- 
erally five,  radiate  to  the  ambulacral  areas,  or 
'radii.'  These  tubes  connect  with  the  'tube  feet,' 
or  ambulacra,  which  are  extensible  sac-like  ten- 
tacles that  project  from  the  surface  of  the  body 
through  pores  in  the  plates  of  the  ambulacral 
areas.  These  tube  feet  function  not  alone  as 
locomotory  organs,  but  also  as  respiratory  or- 
gans, and  in  some  classes  they  assist  in  couA-ey- 
ing  food  to  the  mouth.  The  circumoral  ring 
vessel  has  communication  with  the  outside,  in 
most  echinoderms,  through  a  tube  of  variable 
form,  called  the  stone  canal  or  madreporic  canal, 
Mhich  extends  from  the  ring  vessel  to  a  special 
plate,  the  madreporic  plate,  on  the  aboral  side 
of  the  body.  This  plate  is  sieve-like,  and  through 
it  is  sucked  the  water  that  fills  the  water- 
vascular  system.  Connected  with  the  ring  ves- 
sel, in  all  classes  except  the  Crinoidea,  are 
peculiar  bladdor-like  organs,  the  Polian  vesicles. 
that  serve  to  regulate  the  pressure  in  the  radial 
tubes.  Lack  of  active  locomotion  obviates  the 
necessity  for  a  well-developed  muscular  system, 
althougii  some  special  muscles  of  complicated 
nature  are  present  in  connection  with  particular 
organs,  as  the  jaws  of  echinoids. 

The  mouth  of  echinoderms  is  sometimes,  espe- 
cially   in    the    Holothuroidea,    surrounded    by    a 


cro-nii  of  tentacles.  Usually  it  is  a  simple  open- 
ing, but  in  the  Echinoidea  (sea-urchins)  it  is 
provided  with  a  complex  system  of  jaws  that 
form  the  so-called  'Aristotle's  lantern.'  Out- 
growtlis  from  the  alimentar}'  canal,  called  'respi- 
ratory trees,'  found  in  the  holothurians,  and  an 
accessory  intestine,  attached  to  the  intestine 
proper  in  the  echinoids,  and  other  modifications 
of  various  organs,  constitute  the  respiratory 
organs ;  there  are  no  strictly  special  respiratory 
oi'gans  in  the  members  of  this  branch. 

The  sexes  are  separate,  and  development  takes 
place  through  metamorphosis.  The  egg  pro- 
duces a  bilaterally  symmetrical  free-swimming 
larva,  which  differs  somewhat  in  form  in  the 
difi'erent  classes.  Three  types  of  larva  have  been 
distinguished,  and  they  have  received  the 
names  auricularia,  bipinnaria,  and  pluteus. 

Ecology.  About  3000  living  echinoderms  are 
known.  They  are  all  marine,  and  the  species  are 
scattered  through  all  seas  of  the  globe  and  are 
found  at  all  depths,  but  they  are  most  abundant 
in  the  warm  seas  of  the  tropics.  The  only  fixed 
members  of  tlie  branch  are  those  included  in  the 
sub-branch  Pelmatozoa,  comprising  the  crinoids, 
cystoids,  and  blastoids.  Many  echinoderms,  espe- 
cially the  crinoids,  are  gregarious,  and  they  are 
found  associated  together  in  vast  numbers. 
Echinoderms  are  largely  benthonic  organisms, 
crawling  slowly  on  the  bottom  of  the  sea  by 
means  of  the  tube  feet  or  arms,  as  in  the  star- 
fish and  sea-urchins,  or  by  the  oral  tentacles,  as 
in  holothurians.  The  fixed  pelmatozoans  are 
either  benthonic.  when  fixed  to  the  bottom,  or 
pseudo-planktonic.     when     attached     to     floating 


EXPIvAXATION  OF   THE   PLATE   OF   ECHINODERMATA. 

1.  Section  of  the  ray  of  starfish,  showing:  structure  of 
the  skeleton  :  a,  a,  ambulacral  ossicles,  between  which  lies 
the  ambulacral  vessel  in  the  ambulacral  groove.  2. 
Aboral  plates  of  a  starfish:  a,  madreporite;  b,  anus;  c, 
one  of  the  five  basal  plates;  d,  one  of  the  five  radials;  e, 
circle  of  secondary  radials;  f,  dorso-central ;  g.  terminal  or 
ocular  plate  (compare  Plate  of  Crinoids,  Fig.  7).  3.  Aboral 
view  of  a  sea-urchin,  stripped  of  epidermis;  a,  ambulacral 
plates,  in  five  zones;  c,  plates  of  interambulacral  zone.  4. 
Tube  feet  of  a  starfish,  as  used  in  turning-  the  body  over. 
5.  Section  of  the  disk  and  arm  of  a  starfish;  a,  mouth, 
leadinginto  the  wide  stomach;  h,  anus;  c,  hepatic  prolonga- 
tion of  the  stomach  into  the  cavity  of  the  arm;  rf,  genital 
organs;  e,  madreporic  plate  (opening  of  madreporic  or 
stone  canal);  f,  interradial  diverticulum  of  the  rectum;  g, 
ambulacral  feet.  6.  Diagram  of  the  water-vascular  system 
of  a  starfish  :  a,  oval  circular  ves.iel ;  d,  one  of  the  ampullae 
or  Polian  vesicles;  c,  stone  canal ;  d,  madreporic  plate;  e, 
one  of  the  series  of  ambulacral  feet  connected  with  the  side 
twigs  of  the  radial  canal  ;  f.  one  of  the  ampullae  of  the 
same.  7.  transverse  sections  of  the  ambulacral  fields  of 
two  blastoids,  showing  forms  of  hydrospires :  a,  Oropho- 
crinus;  7),  Granatocrinus.  8.  Anatomy  of  a  holothurian  : 
f ,  tentacles ;  r,  calcareous  ring  at  the  base  of  the  tentacles ; 
p,  Polian  vesicle;  s,  sand  canal;  i,  /,  i,  alimentary  canal ; 
;/?,  duct  of  the  reproductive  organs;  cl,  cloaca;  a.  anus; 
/,  1,  respiratory  tree.  9.  Vertical  section  of  an  echinoid 
(sea-urchin):  a,  ocular  plate;  b,  anus;  c.  aboral  ring 
blood-vessel;  rj,  madreporite ;  p,  radial  extension  of  the 
stomach,  surrounding  the  radial  nerve;  f,  rectum;  g, 
ovoid  gland;  b.  intestinal  blood-vessel;  7,  stone  canal  ;  j, 
alimentary  canal;  A".  Polian  vesicle;  /,  /.  muscles  passing 
from  the  auricles  to  Aristotle's  lantern  ;  ni,  oral  ringblood- 
vessel ;  n,  radial  ambulacral  vessel;  o,  siphon;  p,  intes- 
tine; q,  coplome  ;  r,  radial  nerve;  .s,  radial  ambulacral 
vessel;  t,  ampullre ;  u,  ambulacral  feet;  r.  radial  nerve; 
w,  mouth  ;  x.  auricle.  10.  Horizontal  section  of  a  sea- 
urchin,  showing  organs  (letters  as  in  Fig.  9)  ;  also,  c. 
oesophagus;  rf',  ovary  ;  m',  Aristotle's  lantern.  11.  Apical 
pvstem  of  plates  and  aboral  extremities  of  zones  of  the 
.shell  of  a  sea-urchin:  a,  ambulacral  zones;  fi.  genital 
plates;  c.  (blaclO  ocular  plates  ;  d.  interambulacral  zones; 
e,  madreporite;  f.  periproct.  12-15  Diagrams  of  the  de- 
velopniput  of  the  larvas  of  echinoderms ;  12,  primitive 
form  •  13,  avicularia  (holothurians);  14,  a  pluteus  (sea- 
urchins  and  brittlestars)  ;  15,  a  bipinnaria  (starfi.shes). 
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wood,  and  the  free-swiiinning  ciiiioids  almost  fall 
among  the  pelagic  animals  or  plankton. 

Classification.  The  Ecliinoderraata  are  di- 
vided among  the  following  seven  classes:  Holo- 
thuroidea,  Ecliinoidea,  Asteroidea,  Ophinroidea, 
Crinoidea,  Cystoidea,  and  Blastoidea.  Tiie  last 
three  groups,  comprising  mostly  attached  forms, 
are  often  included  as  subclasses  under  a  class 
Pelmatozoa.  We  prefer  to  associate  the  first 
four  in  a  sub-branch  Eleutherozoa,  and  the  last 
three  in  a  second  sub-branch,  Pelmatozoa.  The 
characters  of  the  various  classes  are  as  follows: 

I.  HoLOTHUROlDEA  ( holothurians,  or  sea-cu- 
cumbers). The  body  is  cylindrical  or  worm-like, 
and  has  a  soft,  leathery  skin,  in  which  are  im- 
bedded minute  calcareous  spicules  or  plates.  A 
certain  degree  of  bilateral  symmetry  is  apparent, 
but  there  is  little  trace  of  radial  pentameral 
symmetry.  The  mouth  is  at  the  anterior  end 
of  the  body  and  is  surrounded  by  tentacles ;  the 
anus  is  at  the  posterior  end.  The  only  portions 
of  holothurians  that  are  apt  to  be  preserved  as 
fossils  are  the  calcareous  bodies  of  the  skin. 
These  are  known  in  rocks  of  Carboniferous  to 
recent  time,  but  they  are  never  common.      See 

HOLOTHIRIAN. 

II.  EcHixoiDEA  (sea-urchins).  In  this  group 
the  body  is  inclosed  in  a  more  or  less  rigid  box 
of  polygonal  stony  plates,  arranged  in  rows  that 
form  five  ambulacral  and  live  interambulacral 
areas.  In  the  more  regular,  radial  forms  both 
the  mouth  and  the  anus  are  central  on  opposite 
surfaces  of  the  body.  In  other  irregular  forms, 
exhibiting  less  radial  and  greater  bilateral  sym- 
metry, the  mouth  may  be  placed  toward  the  an- 
terior end  and  the  anus  is  variously  situated, 
either  on  the  dorsal,  lateral,  or  ventral  surface, 
but  always  in  the  middle  line.  The  majority  of 
echinoids  have  complicated  jaws.  About  300 
living  and  2500  fossil  species  are  known.  The 
earliest  appear  in  Ordovician  rocks.  See  EcHi- 
noidea;  Sea-Urchix. 

III.  Asteroidea  (starfish).  The  body  of  the 
animals  of  this  class  are  flattened  dorso-ven- 
trally,  and  the  ambulacra  are  produced  into  five 
(or  some  multiple  of  five)  radiating  arms.  The 
arms  are  not  at  all  demarcated  from  the  central 
portion  of  the  body,  and  they  contain  prolonga- 
tions of  the  ccelome  and  of  most  of  the  organs. 
Eadial  symmetry  is  quite  marked.  The  tough 
skin  contains  calcareous  plates  of  irregular  form 
that  are  not  united  to  each  other,  so  that  the 
body-wall  is  to  some  extent  flexible.  The  ambu- 
lacral plates  occupy  the  larger  portion  of  the 
under  sides  of  the  arms,  and  the  tube  feet  are 
well  developed.  The  large  mouth-opening  is  in 
the  centre  of  the  ventral  surface  of  the  disk,  and 
the  small  anal  opening  is  near  the  centre  of  the 
dorsal  surface,  except  in  a  few  genera,  where  it 
is  wanting,  and  the  intestine  is  then  closed.  The 
earliest  starfish  appear  in  rocks  of  Ordovician 
age,  and  they  have  contiiuied,  though  never  be- 
coming abundant,  through  all  subsequent  periods 
di:wn  to  the  present  time.     See  Starfish. 

IV.  Opiih  ROiDEA  (brittlestars) .  The  animals 
of  this  group  have  the  body  flattened  in  the  same 
manner  as  in  the  Asteroidea,  with  the  ambu- 
lacral arms  produced  into  five  long  rays  that 
are  either  simple  or  many  times  branched.  The 
bod.y  is  covered  by  stonv  plates  that  present  a 
greater  degree  of  systematic  arrangement  than 
is  seen  in  the  Asteroidea,  and  they  are  more 
firmlv  united.     The  central   disk   is  well   demar- 


cated from  the  arms,  and  no  portions  of  the 
ctt'lomic  cavity  or  diverticula  of  the  alimentary 
canal  or  genital  system  are  prolonged  into  them. 
The  arms  serve  for  locomotion.  The  mouth  is 
central  on  the  ventral  surface  and  the  anus  is 
closed.  The  class  makes  its  first  appearance  in 
Silurian  rocks,  and  it  is  represented,  though 
rarely,  in  rocks  of  all  later  periods.  At  present 
its  members  are  widely  distributed.  See 
Ophiuroide.\  ;  B.^SKETFiSH  ;  Brittlestar. 

The  sub-branch  Pelmatozoa,  including  the 
Crinoidea,  Cystoidea,  and  Blastoidea,  consti- 
tutes a  group  of  mostly  attached  echinoderms  in 
which  the  body  is  inclosed  in  a  somewliat  cup- 
shaped,  spherical,  or  sac-like  box  of  calcareous 
plates,  and  is  raised,  during  at  least  a  portion 
of  the  life  of  the  individual,  u])on  a  stalk  with 
the  ventral  surface  and  mouth  upward. 

V.  Crinoidea  (sea-lilies).  These  are  pelma- 
tozoans  in  which  tlie  cup-shaped  body-wall  is 
made  up  of  closely  joined  plates  arranged  accord- 
ing to  definite  plans  of  pentameral  radial  sym- 
metry, the  arrangement  varying  in  every  family 
according  to  the  number  of  plates  in  the  'caly.\' 
or  body-cup.  The  calyx  bears  five  simple  or 
branched,  liighly  flexible  arms,  that  are  provided 
with  pinnules  to  screen  food  from  the  water. 
The  mouth  is  at  the  middle  of  the  upper  or 
ventral  surface,  and  the  anus  is  excentric.  Both 
these  orifices  undergo  peculiar  and  important 
modifications  that  are  used  in  classifying  the 
members  of  the  group.  The  class  appeared  in 
Ordovician  time,  and  was  exceedingly  abundant 
during  the  Paleozoic  era.  About  2000  fossil 
species,  in  175  genera,  and  600  living  species 
are    known.      See    Crinoidea. 

VI.  Cystoidea.  Pelmatozoans  with  spherical 
or  sac-like  body  inclosed  in  a  more  or  less  ir- 
regular box,  composed  of  more  or  less  closely 
united  polygonal  plates  that  present  definite 
plans  of  arrangement  only  in  the  most  advanced 
forms.  The  animals  were  sessile,  stalked,  or 
free.  The  arms  are  poorly  developed,  and  in  some 
forms  are  not  separated  from  the  oral  surface  of 
the  body,  in  which  case  they  appear  as  ambu- 
lacral grooves  radiating  from  the  mouth.  The 
mouth  is  central,  and  the  anus  is  always  e.xcen- 
tric  and  is  placed  either  on  the  oral  or  aboral 
surface.  In  some  forms  the  mouth  is  slightly 
excentric.  The  earlier  and  more  primitive  mem- 
bers of  the  class  are  spherical  with  the  plates 
very  irregular.  There  are  some  genera  which 
exhibit  tendencies  toward  tlie  crinoid  type,  others 
lesemble  the  blastoids,  or  the  echinoids  or  star- 
fish. On  this  account  the  cystoids  have  by  some 
authors  been  considered  to  resemble,  more  nearly 
than  any  other  class,  if  not  actually  to  represent, 
the  original  primitive  echinoderm  stock  from 
which  was  derived  through  evolution  all  the 
other  classes.  Cystoids  appear  in  the  rocks  of 
Upper  Cambrian  age,  being  the  earliest  group  of 
echinoderms.  and  they  reached  a  considerable 
expansion  in  the  Ordovician  and  Silurian  periods. 
They  disa])pcared  at  the  close  of  Die  Paleozoic. 
See  Cystoidea. 

VII.  Blastoidea  (Pentrcmites) .  This  is  a 
small  extinct,  specialized  grou))  of  echinoderms, 
derived  from  the  cystoids  at  perhaps  an  early 
Ordovician  date,  that  did  not  reach  its  maxi- 
mum development  until  Carboniferous  time. 
Tlien,  however,  after  the  cystoids  had  quite  dis- 
ayipearcd,  and  the  crinoids  had  begiui  to  decline, 
this  group  attained  considerable  prominence,  9« 
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that  its  members  are  characteristic  index  fos- 
sils of  the  Carboniferous  and  Permian  rocks. 
Tlie  class  became  extinct  at  the  close  of  the  Paleo- 
zoic. The  body  is  inclosed  in  a  bud-formed  box 
n;ade  up  generally  of  thirteen  plates  of  I'egtilar 
form  and  strictly  pentameral  radial  arrange- 
ment. The  mouth  is  at  the  summit  of  the  calyx, 
and  the  anus  at  t!ie  side.  There  are  no  arms, 
and  the  relatiA'ely  large  ambulacral  areas  extend 
downward  over  the  surface  of  the  calyx,  some- 
times nearly  to  the  base  or  stem.  The  stem  was 
short  or  absent.  About  20  genera  and  150  spe- 
cies are  known.     See  Pextremites. 

For  description  of  the  ontogenj-  or  develop- 
ment of  the  echinoderms,  consult  the  works  by 
Lang  and  Bather  mentioned  in  the  bibliography. 
The  following  diagram  is  intended  to  represent 
both  the  geological  distribution  and  the  phylo- 
genetic  relationships  of  the  various  classes: 
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BiBUOGRAPHY.  For  general  treatises  on  both 
living  and  fossil  forms,  see  Bather,  "The  Echi- 
noderma,"  in  Lankester's  Treatise  on  Zoology, 
part  ii.  (London,  1900)  ;  this  contains  a  good 
bibliography.  Consult,  also:  Parker  and  Has- 
well,  Textbook  of  Zoology,  vol.  i.  (London  and 
Xew  York,  1897)  ;  Lang  and  Bernard,  Text-Book 
of  Comparative  Anatomy,  part  ii.  (London  and 
New  York,  1896),  also  with  a  bibliography. 
These  last  two  works  are  technical.  Zittel  and 
Eastman,  Text-Book  of  Paleontology,  vol.  i. 
(London  and  Xew  Y^'ork,  1900),  deals  almost 
entirely  with  the  fossil  forms.  See,  also,  Alex- 
ander Agassiz,  "Paleontological  and  Embryo- 
logical  Development,"  Proceedings  of  the  Amei-i- 
can  Association  for  the  Advancement  of  Science, 
Boston  Meeting  (Cambridge.  1880)  ;  Carpenter, 
"Xotes  on  Echinoderm  Morphology,"  Quarterly 
Journal  of  the  Microscopical  Society,  new  series, 
vols,  xviii.-xxrviii.  (London,  1878-87)  ;  Bell.  "On 
tlie  Arrangements  and  Interrelations  of  the  Class- 
es of  the  Echinodermata,"  Annals  and  Magazine 
of  Natural  History,  series  vi.,  vol.  vii.  (London, 
1891);  Ludwig,  Morphologische  Studien  an 
EcMnodermen  (Leipzig,  1877-82)  :  Xeuniayr,  Die 
Stdmme  des  Thierreiches  (Vienna  and  Prague, 
1889).  See,  also,  the  works  cited  under  the 
articles  on  various  classes  of  echinoderms  above 
referred  to. 

ECHINOIDEA,  ek'i-noi'de-a  (Xeo-Lat.  nom. 
pi.,  from  Ok.  ^x^voc,  echinos,  hedgehog  -|-  eidog, 
eidos,  form ) .  One  of  the  five  classes  of  Echino- 
dermata (q.v. ).  containing  the  sea-urchins  and 
their  kindred.  It  is  subdivided  into  four  orders: 
(1)   Palaeo-Echinoidea,  all  fossil ;    (2)   Regularia, 


the  typical  globular  echinoids  or  sea-urcins; 
(3)  Clypeastridea,  the  flattened  cake-urchins 
and  sand-dollars;  (4)  Spatangoidea,  the  cordate 
heart-urchins.  For  further  details  of  existing 
forms,  see  Sea-Urchix. 

ECHIUM,  ek'i-tim.     See  Viper's  Bugloss. 

ECHIURIDA,  ek'I-u'ri-da.  An  order  of  anne- 
lids.    See  Anxulata. 

ECHMIADZIN,    ech'me-ad-zen'.      See    Etch- 

AIIADZI.X. 

ECHO  (Lat.,  from  Gk.  'Hx'^,  from:7xof,  echos, 
sound).  A  personification  in  Greek  mA-thologj'. 
According  to  the  legend,  the  nymph  Echo,  by 
her  talking,  detained  Hera  when  searching  for 
Zeus  among  the  mountain  nymphs.  As  a  punish- 
ment the  goddess  deprived  her  of  the  power  of 
speech  unless  first  spoken  to,  when  she  was 
compelled  to  reply.  The  love  of  Pan  for  Echo 
was  also  celebrated  by  later  poets.  According 
to  Ovid,  the  nymph  Eclio,  having  conceived  a 
hopeless  passion  for  Xarcissus,  pined  away  until 
only  her  voice  remained.  A  portico  at  Olympia, 
where  there  was  a  seven-fold  echo,  was  called  by 
the   nymph's   name. 

ECHO.  Sound  is  produced  by  longitudinal 
waves  or  vibrations  of  the  air  or  other  medium 
through  Avhich  it  travels,  and  these  Avaves  on 
striking  a  surface  are  reflected  according  to  the 
laws  of  reflection.  A  sound  thus  reflected  is 
termed  an  echo,  and  the  rule  that  the  angle  of 
incidence  must  equal  the  angle  of  reflection 
holds  good,  as  in  the  case  of  light  and  other 
forms  of  wave-motion.  If  the  sound  is  reflected 
by  an  obstacle  at  right  angles  to  the  direction 
of  propagation,  the  echo  returns  to  an  observer 
at  the  place  where  the  sound  originated.  This 
phenomenon  enables  one  to  ascertain  the  dis- 
tance to  a  cliff  or  other  surface  from  which  an 
echo  is  obtained,  and  is  made  use  of  by  naviga- 
tors when  approaching,  in  a  fog.  a  shore  with 
cliffs.  Knowing  that  sound  at  ordinary  tempera- 
tures travels  with  an  approximate  velocity  of 
1125  feet  per  second,  by  multiplying  this  figure 
by  the  time  between  the  sound — that  of  a  steam 
Avhistle  for  example — and  the  perception  of  the 
echo,  we  obtain  the  distance  to  the  cliff  and 
back.  Reflection  also  takes  place  from  the  surface 
of  a  cloud,  as  is  the  case  with  tliunder,  and  an 
imeven  surface  such  as  that  presented  from  the 
edge  of  a  Avood,  which  often  will  furnish  excellent 
echoes. 

ECHO,  i:x  Music.  (I)  A  subdued  repetition 
of  a  phrase.  (2)  In  large  organs  there  is  a 
separate  set  of  pipes,  placed  at  a  distance,  so 
as  to  produce  the  effect  of  an  echo.  There  are 
separate  stops  and  generally  also  a  s25ecial 
manual. 

ECHO  CANON.  A  long  and  deep  gorge  in 
northern  Utah,  on  the  L'nion  Pacific  Railroad 
(Map:  Utah,  B  1).  It  is  about  25  miles  north- 
east of  Salt  Lake,  and  is  remarkable  for  its 
echoes  and  sublime  scenery.  The  sides  of  the 
caiion  are  of  bare  rock  and  almost  vertical. 
Owing  to  erosion,  many  of  the  rocks  haA'e  as- 
sumed curious  shapes. 

ECHTER,  eK'ter.  Michael  (1812-79).  A  Ger- 
man painter.  He  Avas  born  in  Munich,  received 
his  artistic  training  at  the  academy  there,  and 
assisted  Julius  Schnorr  von  Karolsfeld  (q.v.) 
in  the  decoration  of  the  salle  des  fetes  of  the 
royal  palace  at  ^Iimich  Avith  nineteen  Avall  paint- 
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ings  derived  from  the  history  of  Rudolph  of 
Hapsburg,  Charlemagne,  and  Frederick  Barba- 
rossa.  \Vith  Kaulbach  (q.v.)  he  restored  cer- 
tain mural  -works  in  the  Berlin  Museum,  and 
subsequently  he  established  himself  in  ^klunich, 
where  he  executed  several  important  commis- 
sions, including  decorative  paintings  in  the  Ba- 
varian National  Museum,  and  "The  Battle  on  the 
Lechfeld,"  a  large  canvas  to  form  one  in  a  series 
of  thirty  historical  pictures  in  the  ]Maxiniilia- 
neum.  He  also  painted  scenes  from  Wagnerian 
opera  for  King  Louis  II.  of  Bavaria.  In  1868 
he  was  ai)pointed  a  professor  in  the  Munich 
School  of  Industrial  Arts. 

ECHTERMEYER,  eK'ter-mi'er.  Ernst  Theo- 
UOR  (1805-44,1.  A  German  critic  and  compiler, 
born  at  Liebenwerda.  His  Ausicalil  deiitscher 
Gedichte  (1837:  33d  ed.  1900)  has  been  widely 
circulated  in  Germany. 

ECHTERNACH,  eK'ter-niiG.  A  town  in  the 
Grand  Dueliy  of  Luxemburg,  situated  amid 
beautiful  scenery  on  the  Sure,  18  miles  north- 
east of  Luxemburg.  It  is  celebrated  for  its 
Benedictine  abbey,  founded  in  698,  which  re- 
tained its  autonomy  until  1801.  The  Roman- 
esque abbey  church  of  Saint  Willibrod.  dating 
from  1017,  has  been  restored,  and  is  noted  for 
its  archaeological  features.  The  Dingstuhl,  'or 
Rathaus,  and  the  Casino  Garden  are  also  note- 
worthy. Boat-building  is  one  of  the  chief  in- 
dustries. The  "Dancing  Procession."  peculiar  to 
Echternach,  in  which  from  twelve  to  fifteen 
thousand  persons  from  the  surrounding  region 
take  part  annually  on  each  Whit-Tuesday,  dates 
from  the  eighth  century,  when  the  intercession  of 
Saint  Willibrod  was  invoked  against  a  species 
of  shakini;  fit  which  afflicted  the  local  cattle. 
Population,  in   1900,  3538. 

ECHTER  VON  MESPELBRONN,  fon  mes'- 
pel-br6n.    See  Julius,  Bishop  of  Wurzburg. 

ECHTLER,  eKt'ler,  Adolf  (1843—).  A  Ger- 
man genre  painter,  born  in  Danzig.  He  first 
studied  at  the  Academy  of  Venice,  under  Karl 
Blaas;  then  in  Vienna,  under  Fiihrich ;  and  in 
Munich,  under  Wilhelm  Diez.  From  1877  to 
1888  he  lived  in  Paris,  after  which  he  settled  in 
Munich.  Great  vividness,  powerful  characteri- 
zation, often  with  a  fine  touch  of  humor,  and 
masterly  execution,  distinguish  his  nvimerous 
episodes  from  popular  life  in  Italy,  Brittany, 
and  Xormandy,  among  which  "The  Gamblers" 
(1883),  in  the  Dresden  Gallery,  is  one  of  the 
best.  Another  good  specimen  is  "A  Cropper," 
in  the  New  Pinakothek  at  ^Munich. 

ECHU'CA  (formerly  Hopwoon's  Ferry).  A 
town  and  river  port  of  Victoria,  Australia,  on 
a  peninsula  formed  by  the  ^lurray  and  Campaspe 
rivers,  157  miles  north  of  MeHinurne  (^Iap: 
Victoria,  D  3).  A  roadway  and  railway  bridge, 
1905  feet  long,  of  the  Murray  River  Railway, 
connects  Echuca  with  IMoama,  on  the  Xew  South 
Wales  side  of  the  Murray  River,  It  has  impor- 
tant vineyards  and  wine  factories,  and  a  con- 
siderable river  trade  in  wool,  wine,  and  red-gum 
timber.     Population,   in   1901,   4097. 

ECIJA,  r/the-iia.  A  city  in  the  Province  of 
Seville.  Spain.  47  miles  east  by  north  of  the 
city  of  Seville,  on  the  river  Genii,  at  the  head  of 
navigation,  and  on  the  Cordf)va-Cndiz  Railway 
(Map:  Spain,  C  4).  It  is  well  built,  the  streets 
and  plaziis  being  clean  and  paved,  and  has  hand- 
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some  gardens.  A  fine  promenade  extends  along 
the  river,  and  in  the  Plaza  ^laj'or  stands  the 
municipal  building,  one  of  the  notable  structures 
of  the  city.  The  Plaza  de  Toros,  well  known  as 
the  scene  of  some  of  the  most  e.xciting  bull-fights 
in  Spain,  occupies  the  site  of  the  Roman  amphi- 
theatre. Ecija  contains  hospitals,  asylums  for 
orphans  and  the  aged,  barracks,  and  a  large 
theatre,  A  long  and  narrow  stone  bridge  spans 
the  G«nil  at  this  point.  The  climate  is  exces- 
sively hot.  The  city  is  the  centre  of  a  productive 
agricultural  section,  and  has  important  manu- 
factures. Its  foot-wear  is  known  throughout 
Spain,  and  there  are  several  woolen,  linen,  and 
silk  mills,  fiour-mills.  and  tanneries.  Population, 
in  1901,  23.128.  Ecija  is  an  ancient  city,  some 
ascribing  its  origin  to  the  Greeks  long  before 
the  rise  of  the  Romans.  Anciently  known  as 
Astigi,  it  was  named  Colonia  Julia  Augusta 
Firma  by  the  Romans,  imder  whom  it  ranked 
in  importance  Avith  Cordova  and  Seville.  It  oc- 
cupied a  prominent  place  as  a  border  town  in 
the  struggle  between  the  floors  and  Christians. 
There  are  still  extant  Roman  remains,  and  sev- 
eral gates  and  towers  representative  of  Moorish 
architecture. 

ECK,  Erxst  Wilhelm  Eberhard  (1838-1901). 
A  German  jurist.  He  was  born  in  Berlin,  and 
was  educated  at  the  university  of  that  city  and 
at  Heidelberg.  He  held  professorships  at  Berlin 
(1871),  Giessen  (1872).  Halle  (1873-77),  Bres- 
lau  (1877-81),  and  Berlin  (after  188J ) .  His 
principal  works  include:  Die  sogenannteii  doppel- 
seitigen  Klagen  des  romischeii  tind  gemeinen 
deutschen  Rechts  (1870;  Die  Terpfiichtung  des 
Yerkiiufers  zur  Geuxihrung  des  Eifienfums  nach 
romisclie  und  gemeincm  deutschen  Recht  (1874)  ; 
"Die  Stellung  des  Erben,"  etc.,  in  Bekker  and 
Fischer,  Beitrdgen  zur  Beurteilung  des  Enticurfs 
eines  hiirgerlichen  Gesetzhuchs  (1890),  a  work 
written  apropos  of  the  projected  new  civil  code 
of  Germany. 

ECK,  Heixrich  (1837—).  A  German  geol- 
ogist. He  was  born  at  Gleiwitz,  Silesia,  and  was 
educated  at  Breslau.  After  participating  in  the 
Prussian  geological  survey  in  Thuringia  and  Si- 
lesia, in  18G2.  he  was  appointed  lecturer  at  the 
mining  school  in  Berlin  in  ISGO,  and  professor  of 
mineralog;s'  and  geology  at  the  Polytechnic  In- 
stitute, Stuttgart,  in  1871.  His  investigations 
are  devoted  principally  to  the  Triassic  deposits, 
and  are  discussed  in  numerous  writings  which 
appeared  in  the  publications  of  the  German 
Geological  Society.  His  larger  works  include: 
Ucber  die  Formationen  des  hunten  Sandstei)is 
iind  des  MuscheJlcnlks  in  Ohersehlcsien  und  Hire 
Versteinerungen  (18G5)  ;  "Riidersdorf  und  Umge- 
geud."  in  Ahhandlungen  zur  geologisehen  Spe- 
zialkartc  von  Preusscn,  i.   (1872). 

ECK,  JoHAXX  Maier  vox  (148G-1543).  A 
German  theologian,  the  well-known  adversary 
of  Luther  and  opponent  of  the  Reformation.  He 
was  born  at  Eck  (now  Eirs).  Suabia.  November 
13,  148G.  He  studied  at  Heidelberg  (1498),  Tii- 
bingen  (1499),  and  Freiburg  (1501).  He  be- 
came doctor  of  theology  at  Freiburg  in  1510, 
and  professor  of  theology'  at  Ingolstadt  in  the 
same  year.  In  1512  he  became  chancellor  of 
the  imiversity  and  canon  of  Eichstiidt,  and  held 
these  positions  tlie  rest  of  his  life.  In  1518  he 
wrote  the  Ohelisci,  in  opposition  to  Luther's 
theses.    Previously  he  had  been  on  friendly  terms 
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with  the  reformer.  Carlstadt  (q.v.)  and  Luther 
wrote  replies  to  this  work,  and  in  1519  occurred 
the  memorable  disputation  at  Leipzig,  lasting 
from  June  27th  to  July  16th.  In  1520  he  visit- 
ed Rome  and  urged  upon  the  Pope.  Leo  X.,  to 
take  strong  measures  against  Luther.  The  Pope 
consented,  and  'Eck  returned  Avith  a  Papal  bull 
of  condemnation  in  his  pocket.  From  this  time 
on  he  was  prominent  among  the  oi^ponents  of  the 
Reformation  in  Germany  and  Switzerland.  In 
1525  he  visited  England,  and  was  well  received 
by  Henry  VIII.  He  disputed  at  Baden,  Switzer- 
land, in  1527,  with  Haller  of  Bern  and  fficolam- 
padius  of  Basel,  and  attended  the  Augsburg 
Diet  in  1530.  He  also  took  part  in  the  reli- 
gious convocations  held  at  Worms  in  1540  and 
at  Regensburg  in  1543.  He  died  at  Ingolstadt. 
February  10.  1543.  His  most  important  works 
are  included  in  Opcrum  Johannis  Eccii  contra 
Lutherum  (Augsburg,  1530-35).  He  prepared 
a  German  translation  of  the  Old  Testament,  and 
revised  Luther's  translation  of  the  Xew.  Con- 
sult \Yiedemann.  /)?-.  Johannes  Eck  (Regensburg, 
1865). 

ECKARDT,  ek'iirt.  Julius  vox  (1836—).  A 
Russo-Gcrman  author  and  diplomat.  He  was  born 
at  Wolmar  (Livonia)  :  was  educated  at  the  uni- 
versities of  Saint  Petersburg.  Dorpat.  and  Berlin, 
and  with  Biirens  published  the  Rigasche  Zcitung, 
a  journal  which  served  as  the  chief  exponent  of 
the  principles  of  the  German  Con.stitutional 
Party  in  the  governments  of  Esthonia.  Livonia, 
and  Courland.  In  1867  he  became  a  resident  of 
Germany,  where  he  was  associated  with  Gustav 
Freytag.  the  well-knowii  novelist,  at  Leipzig,  in 
the  publication  of  the  Grenzhoten  newspaper  from 
1867  to  1870.  In  1884  he  was  appointed  a  Privy 
Councilor  of  Prussia,  and  from  1885  was  German 
consul  successively  at  Tunis.  ^Marseilles.  Stock- 
holm, and  Zurich.  His  acknowledged  publica- 
tions include  Die  baltischen  Provinzen  Russlands 
(2d  ed.  1869)  and  Jungntssisch  unci  AltUvl<in- 
disch  (2d  ed.  1871 ) .  IMany  anonymous  works  are 
also  popularly  ascribed  to  him. 

ECK'ELS,  James  Herrox  (1858—).  An 
American  banker  and  financial  expert,  born  at 
Princeton,  111.  He  graduated  at  the  Albany  Law 
School  (Xew  York)  in  1880.  and  practiced  law  at 
Ottawa,  111.,  from  1881  to  1893.  From  1893  to 
1898  he  was  United  States  Comptroller  of  the 
Currency,  and  in  the  Presidential  campaign  of 
1896  was  a  prominent  Gold-Standard  Democrat. 
He  became  president  of  the  Commercial  Xational 
Bank  of  Chicago  in  1898. 

ECK'ER,  Alexander  (1816-87).  A  German 
anatomist  and  anthropologist.  He  was  born  at 
Freiburg,  and  was  educated  at  the  university 
in  that  city  and  at  Heidelberg  and  Vienna.  He  was 
professor  of  anatomy  and  physiology  at  Basel  from 
1844  to  1850.  when  he  was  called  in  the  same  ca- 
pacity to  Freiburg,  where  he  formed  a  valuable 
anthropological  collection.  The  !Museum  of  Ethnol- 
ogy at  Freiburg  was  also  established  by  him.  He 
was  co-editor  of  the  Ai-chir  fiir  Anfhropologie, 
and  wrote  the  following  important  publications: 
Erlautcningsfafeln  zm-  Phi/xinlogie  und  Eniirick- 
hingfigcftchichte  (18.50-59):  Crania  Gervianio'. 
with  38  plates  (1863-65):  Die  Hirnirindungen 
des  ilenftchen  (1869)  :  Die  Avatomie  des  Frosches, 
ein  Handhuch  fiir  Plii/siolngcn.  Aerzfe  und 
Stttdiercnde  (3  parts.  1864-82;  part  1.  3d  ed.. 
1896). 


ECKERMANN,  ek'er-mau,  Johann  Peter 
(1792-1854).  A  German  author  and  editor  of 
Goethe's  Works,  born  at  Winsen.  He  served  in 
the  War  of  Liberation  (1813-14),  and  after- 
wards studied  at  Hanover  and  Gottingen.  In 
1822  he  sent  Goethe  the  manuscript  of  his  Bci- 
triige  zur  Poesie.  Goethe  was  favorably  impressed 
with  the  work,  and  in  the  following  year  Ecker- 
mann  went  to  Weimar  and  became  Goethe's  pri- 
vate secretary.  He  held  several  minor  public 
offices  in  the  grand  duchy  after  Goethe's  death, 
but  is  memorable  solely  for  his  (iesprache  mit 
Goethe  (1836-48),  a  translation  of  parts  1  and 
2  of  which,  by  Margaret  Fuller,  appeai'ed  in 
Boston  in  1839,  and  a  complete  one  by  Oxenford 
in  London  (1850).  There  are  translations  in 
almost  every  European  langiiage,  even  Turkish. 
Eckermann  published  Goethe's  Xachgelasscne 
Werke  (1832-33),  and  cooperated  with  Riemer 
in  the  edition  of  the  Hiimmtliche  Werke,  in  fortv 
volumes   (1839-10). 

ECKERNFORDE,  ek'ern-fer'de.  A  town  in 
the  Province  of  Schleswig-Holstein.  Prussia.  Ger- 
many, on  the  Baltic.  20  miles  northwest  of  Kiel 
by  rail.  It  stands  on  a  strip  of  land  dividing 
Eckernforde  Bay  into  two  portions,  and  has  a 
line  harbor.  It  is  the  headquarters  of  the  Prus- 
sian fisheries,  and  carries  on  a  thriving  trade 
in  agricultural  produce,  salt,  hardware,  and 
tobacco.  Its  public  institutions  include  a 
teachers'  college  and  a  school  of  architecture. 
Populaiion.  in"l900,  6719. 

ECKERSBERG,  ek'ers-berK,  JoHAX  Fred- 
KRIK  (1822-70).  A  Xorwegian  landscape  paint- 
er. He  was  born  at  Drammen  and  studied  at 
Diisseldorf.  He  founded  an  important  school  at 
Christiania,  Xorway.  in  1859.  Among  his  works 
are  "Sunrise  in  the  High  Mountains,"  a  series 
of  views  of  ^Madeira,  and  "A  View  in  Saeter 
\'alley."  in  the  Christiania  Gallery. 

ECKERSBERG,  Kristoffer  Vilhelm  (1783- 
1853).  A  Danish  painter,  born  at  Varnaes, 
Schleswig.  He  studied  in  Copenhagen.  Italy,  and 
Paris,  and  upon  his  return  to  Denmark  was 
made  professor  at  the  Academy  of  Copenhagen. 
His  first  work  of  importance  was  "Moses  Di- 
viding the  Waters  of  the  Red  Sea"  (1817). 
Others  are  the  "Women  at  the  Grave  of  Christ" 
and  the  "Death  of  Baklur."  Besides  his  his- 
torical pictures,  treating  episodes  of  Danish  his- 
tory-, he  painted  marines,  and  good  portraits  of 
Thorwaldsen  and  the  royal  family  of  Denmark. 

ECKERT,  ek'ert.  Karl  Axtox  Floriax 
( 1820-79 ) .  A  German  musician,  born  at  Pots- 
dam. He  studied  under  a  number  of  prominent 
teachers,  among  them,  H.  Ries.  Rungenhagen. 
and  Mendelssohn,  and  early  gave  evidences  of 
talent  as  a  composer.  After  having  been  ac- 
companist at  the  Theatre  Italien.  he  became  its 
conductor  in  1852,  and  the  same  year  went  to 
the  L'nited  States  with  Henriette  Sontag.  He 
was  kapellmeister  at  the  Court  Opera.  Vienna 
(1853);  at  Stuttgart  (1860);  and  at  Berlin 
(1869).  His  early  compositions  were  preten- 
tious and  unsuccessful,  but  his  songs  are  still 
popular. 

ECK'ER!,  Thomas  TiioMP.sox  (1825—).  An 
American  telegrapher  and  manager  of  telegraph 
systems,  born  in  Saint  Clairsville.  Ohio.  He 
superintended  the  military  telegraph  office  at 
General    McClellan's    headquarters    in    1861,   and 
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held  a  similar  position  with  the  Army  of  the 
Potomac  during  the  Peninsula  campaign.  In 
1862  he  organized  the  military  telegraph  service 
in  the  War  Department  buildings  in  Washing- 
ton. At  the  close  of  the  war  he  received  the 
brevet  rank  of  brigadier-general,  and  from  1864 
to  1866  was  Assistant  Seci'etary  of  ^^"a^.  He 
was  superintendent  of  the  eastern  division  of 
the  Western  Union  Telegraph  Company  from 
1860  to  1875,  and  was  president  of  the  Atlantic 
and  Pacific  Telegraph  Company  from  1875  to 
1880,  and  of  the  American  Union  Telegraph 
Company  from  1880  to  1881.  On  the  consolida- 
tion of  these  two  corporations  with  the  Western 
Union,  in  1881,  he  was  elected  vice-president  and 
general  manager  of  the  latter,  in  1892  became 
president  and  manager,  and  retired  early  in 
1902. 

ECK'FORD,  Henry  (1775-1832).  An  Ameri- 
can naval  architect.  He  was  born  in  Irvine, 
Scotland,  and  when  sixteen  years  old  became  a 
shipwright  in  the  shipyards  of  his  uncle,  John 
Black,  at  Quebec.  In  1796  he  removed  to  New 
York  and  established  a  shipyard  of  his  own. 
During  the  War  of  1812  he  constructed  a  fleet 
of  ships  of  war  upon  Lake  Erie  in  a  remarkably 
short  period  of  time.  He  was  the  builder  of 
the  Robert  Full  on,  which  made  the  first  success- 
ful ocean  trip  ever  made  by  a  steamship,  from 
New  York  to  New  Orleans  and  Havana.  In 
1820  he  was  appointed  naval  constructor  in 
charge  of  the  Brooklyn  Navy  Yard,  where  he 
designed  and  superintended  the  construction  of 
six  ships  of  war.  Leaving  the  service  of  the 
Government,  he  engaged  again  in  ship-building 
on  his  own  account,  and  constructed  vessels  for 
several  European  and  South  American  countries. 
In  1831  he  built  a  frigate  for  the  Sultan  of  Tur- 
key, and  accompanied  it  to  Constantinople,  where 
the  Sultan  offered  him  the  position  of  chief  con- 
structor in  his  navy.  While  engaged  on  plans 
for  some  new  ships,  he  died  at  Constantinople  in 
the  following  year. 

ECKHARDT,  ek'liiirt,  or  ECKART,  The 
Trusty  (Ger.  der  getrcue  Eckart).  In  German 
legend,  an  old  man  whose  doom  it  is  to  precede 
the  spectral  band  of  Frau  Holle  ("Die  wilde 
Jagd"),  in  their  wild  ride  through  the  country, 
and  to  warn  all  whom  he  meets,  but  especially 
children,  of  their  approaching  danger.  He  is  de- 
picted with  a  flowing  beard  and  a  white  staff,  and 
is  familiar  through  Goethe's  poem  of  the  same' 
title.  According  to  another  version  Eckhardt  sits 
at  the  entrance  to  the  Venusberg,  to  dissuade 
those  who  would  enter,  and  often  attends  the  god- 
dess on  her  journeys.  There  are  several  varia- 
tions of  the  legend. 

ECK'HART,  JoHANN  Georg  vox  (1664-1730). 
A  Gorman  historian,  born  at  Duingen.  He  stud- 
ied at  Leipzig,  in  1694  became  an  assistant  to 
Leibnitz  in  the  latter's  historical  studies,  and  in 
1706  professor  of  history  at  Helmstedt.  Elevat- 
ed to  the  nobility,  he  was  in  1724  appointed 
librarian  at  the  court  of  the  prince-bishop  of 
Wiirzburg.  Among  his  works  are  the  Corpus 
Historicum  Medii  .I'Jvi  (1723)  and  the  Commen- 
tarii  de  Rrbus  Frnnrirp  Orimtalis  et  Episcopatufi 
Wircebiirgrnsis  (1729),  long-standing  authori- 
ties on  the  times  of  wliicli  lliey  treat. 

ECKHART,  or  ECKARDT,  Johannes  (c 
1260-1327).  A  noted  (German  mystic,  generally 
called  Meister  (Master)  Eckhart.    He  was  of  the 


Dominican  Order,  and  in  1298  became  prior  at 
Erfurt  and  Yicar  of  Thuringia.  In  1303  he  was 
made  provincial  of  his  Order  for  Saxony,  and  in 
1307  Vicar-General  of  Bohemia.  For  several 
years  he  lectured  at  Paris.  He  was  distinguished 
for  practical  reforms  and  for  his  power  as  a 
preacher.  He  systematized  and  expounded  the 
fundamental  notions  of  the  Beghards  ( see  Be- 
GUiNES)  and  Brethren  of  the  Free  Spirit.  The 
opponents  of  the  Beghards  found  some  proposi- 
tions in  Eckhart's  works  for  which  he  was  called 
to  account  by  the  Inquisition  at  Cologne  in  1327. 
He  made  a  recantation  and  appealed  to  the  Pope, 
by  whom  some  of  his  propositions  were  formally 
condemned.  Probably  before  the  issuing  of  this 
condemnation  Eckhart  died.  His  works  show  that 
he  was  deeply  learned  in  all  the  philosophy  of  the 
time,  and  a  profound  thinker.  His  style  is  with- 
out system,  brief,  mystical,  and  full  of  symbolical 
expressions :  but  his  thinking  was  clear,  calm, 
and  logical,  and  he  gave  the  most  complete  ex- 
position of  what  may  be  called  Christian  pan- 
theism. The  starting-point  of  his  doctrine  is 
that,  apart  from  God,  there  is  no  real  being. 
But,  in  his  view,  God  is  the  unknown.  He  con- 
ceives of  the  Godhead  as  without  anything  that 
can  be  affirmed  concerning  it.  Anything  defi- 
nitely ascribed  to  it  would  limit  and  therefore 
destroy  its  infinity.  The  Godhead  is  not  God  as 
known  to  us.  From  it  proceeds  the  triune  God, 
who  is  known.  The  essence  of  the  Godhead  is 
what  it  is  in  itself;  its  nature  is  that  which  it 
becomes  as  an  object  for  others.  It  reveals  itself 
in  the  personal  God,  the  Father.  The  Son  is  the 
word  or  expression  through  and  in  which  the 
Father  becomes  self-conscious.  The  Father  eter- 
nally begets  the  Son,  and  the  Son's  return  into 
the  Father  in  love  and  mutual  will  is  the  Spirit. 
The  Father  is  not  before  the  Son ;  only  through 
the  begetting  of  the  Son,  only  through  arriving 
at  self-consciousness,  does  He  become  the  Father. 
The  genesis  of  the  Son  from  the  Father  involves 
also  the  production  of  tlie  world  of  things;  for 
God  is  reason,  and  in  reason  is  contained  the 
ideal  Avorld  of  creatures.  In  the  Son  all  things 
are  made  in  ideal  form.  As  all  things  have 
arisen  from  God,  so  they  all  tend  to  return  to 
Him.  Repose  in  Him  is  the  end  of  all  things ; 
and  in  man,  the  noblest  of  creatures,  this  end  is 
realized.  In  him,  specially,  there  is  the  ]iower  of 
reaching  to  the  absolute,  the  groimd  both  of 
God  and  the  universe.  This  power — which  Eck- 
hart called  the  spark — is  in  truth  God  working 
in  man.  In  cognition  of  God.  God  and  man  are 
one;  there  is  no  distinction  of  knower  and 
known.  Union  with  God — the  birth  of  the  Son 
in  the  soul — is  the  ultimate  end  of  activity,  and 
is  to  be  attained  by  resigning  all  individuality. 
When  this  is  reached  the  soul  is  one  with  God : 
its  will  is  God's ;  it  cannot  sin.  Yet  all  this 
applies  only  to  the  'spark'  in  the  soul,  the 
other  powers  of  which  may  be  properly  employed 
about  other  things.  Thus,  the  way  is  left  open 
to  adjust  the  balance  between  feeling  and  action, 
between  philosophical  theory  and  i)ractical  life. 
Consult:  Pfeiffer,  "Meister  Eckart."  second  vol- 
ume of  Deutsche  Mj/stiker  (Leipzig.  1857),  con- 
taining a  rich  selection  from  his  writings;  Mar- 
tensen,  Meister  Eckhart  (Hamburg,  1842)  ; 
Preiser,  Ocsrhichfe  der  dentschen  ^fystik  im 
MittcJaltrr   ( Lciozig.  1874). 

ECKHEL,  ok VI.' Joseph  Hilarius  (1737-98). 
An  eminent  Austrian  numismatist,  born   at  En- 
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zersfeld.  He  was  educated  at  the  Jesuits'  College 
iu  Vienna,  and  in  1751  entered  the  society.  His 
knowledge  of  numismatics  soon  won  him  the 
place  of  keeper  of  coins  and  medals  in  the  col- 
lege. In  1772  he  went  to  Italy,  where  for  two 
years  he  was  engaged  in  the  study  of  coins,  and 
on  his  return  to  Vienna  he  was  made  director  of 
the  Imperial  Cabinet  of  iledals  and  professor  of 
archaeology  at  the  university.  Beginning  with 
1775,  he  published  numerous  works  on  coins  and 
gems,  but  his  greatest  work  is  his  Doctrina  Xu- 
moruin  Veteniiit.  (8  vols.,  1792-98).  A  supple- 
ment was  added  in  1826  from  papers  left  by 
Eckhel  at  his  death;  this  volume  also  contains 
an  account  of  his  life  and  writings.  By  his  great 
work  Eckhel  became  the  founder  of  scientific 
numismatics. 

ECKHOF,  ek'hof,  Co>;e.U).     See  Ekhof. 

ECKMtJHL,  ek'mul,  or  EGGMUHL.  A  vil- 
lage of  Bavaria,  on  the  Grosse  Laber,  13  miles 
south-southeast  of  Ratisbon,  noted  for  the  battle 
fought  there  on  April  22,  1809,  between  75,000 
French  and  40.000  Austrians.  The  Austrian 
Archduke  Charles  had  taken  up  his  position 
on  the  right  bank  of  the  Danube,  near  Ratis- 
bon. From  this  point,  at  the  head  of  four  divi- 
sions of  the  Austrian  Army,  he  threatened  the 
French  position  at  Donauwurth.  Davout,  how- 
ever, succeeded  in  keeping  him  in  check,  while 
Xapoleon,  swinging  round  to  the  southeast,  inter- 
posed himself  between  the  road  to  Vienna  and 
the  Austrian  Army,  with  which  he  came  face  to 
face  at  Eckmiihl.  The  action  on  the  side  of  the 
French  Avas  commenced  by  Lannes.  Avho  drove 
back  the  Austrian  left,  while  at  the  same  time 
•the  village  of  Eckmiihl  was  stormed  by  the 
Wiirttembergers.  Shortly  afterwards  the  high 
grounds  between  Eckmiihl  and  Laichling,  also 
occupied  by  the  Austrians,  were  abandoned  after 
an  heroic  struggle,  and  the  Archduke  ordered 
a  retreat  on  Ratisbon,  which  was  admirably 
executed,  though  at  the  sacrifice  of  the  entire 
Austrian  cavalry,  who  were  cut  to  pieces  at  Ey- 
lofstein  while  covering  the  movement.  Tlie 
Austrians  lost  nearly  30.000  men  at  Eckmiihl 
and  in  the  two  days'  fighting  that  preceded  it. 
The  French  loss  was  much  less. 

ECKSTEIN,  ek'stin,  Ernst  (1845-1900).  A 
versatile  German  humorist,  poet,  and  novelist, 
born  at  Giessen.  His  first  literary  work.  Schach 
der  Konigin  (1S70),  and  Pnriser  Silhouetten 
(1873).  was  done  in  France,  as  were  the 
grotesque  Die  Gcspenster  von  Tarzin  (1870), 
and  Dcr  Stumme  von  Sevilla  ( 1871 ) .  His  travels 
in  Italy  and  Spain  resulted  in  the  stories  ilar- 
gherita ;  Am  Grabmal  des  Cesfius:  and  Die 
Moschce  von  Cordova.  He  returned  to  Gennany, 
lived  for  several  years  in  Leipzig  as  editor  of  a 
literary  journal  and  of  a  comic  weekly,  and  wrote 
many  brilliantly  humorous  sketches,  of  which 
Der  Besiich  im  Career  is  typical.  In  1885  he 
moved  to  Dresden,  and  afterwards  wrote  several 
serious  novels  of  classical  life,  among  which  Die 
Cloudier  (1882).  Prusias  (1883).  Aphrodite 
(1886),  Pia  (1887),  and  Nero  (1889)  are  note- 
worthy. 

ECLECTICISM  (from  eclectic,  from  Gk.  f/c- 
\eKTiK6s.  cllrj:ti]:n<i.  selecting,  from  kK\dyeip,  ek- 
lefjein.  to  select,  from  «,  ch\  out  +  X^etr,  lepein, 
to  gather) .  In  philoso])hy,  an  attempt  to  piece 
.together  from  various   competing   svstems   such 


elements  as  may,  to  superficial  view,  appear 
fairly  comj)atible.  The  jDrevailing  motive  is  usu- 
ally practical,  being  a  desire  to  get  a  set  of 
opinions  which  shall  lend  their  support  to  moral 
and  religious  life.  Eclecticism  appears  wher- 
ever great  speculative  power  is  wanting  at  the 
same  time  that  the  conflict  between  traditional 
schools  is  vigorously  carried  on  without  much 
appreciation  of  the  reach  of  the  principles  in- 
volved. Under  such  conditions  many  thinkers 
prefer  to  keep  out  of  the  strife  of  the  schools, 
and  endeavor  to  satisfy  tlieir  not  very  exacting 
intellectual  demands  by  selecting  here  and  there 
what  appears  to  go  together  to  form  a  satis- 
factory intellectual  foundation  for  the  needs  of 
this  life.  In  ancient  philosophy.  Cicero  was  the 
most  conspicuous  if  not  the  greatest  represen- 
tative of  this  tendency,  adopting  elements  from 
the  Skeptic,  the  Stoic,  and  the  Peripatetic 
schools  without  obtaining  any  systematic  out- 
come from  this  combination.  From  his  day 
to  this,  eclectics  have  been  numerous.  Cousin 
(q.v. )  is  often  called  the  great  modern  eclectic, 
but  perhaps  this  characterization  fails  to  do 
justice  to  his  desire  to  get  a  consistent  system 
rather  than  a  merely  edifying  one.  Every  great 
philosopher  gathers  his  materials  wherever  he 
finds  them.  He  is  not  troubled  by  the  fact  that 
he  finds  them  in  mutually  hostile  territories. 
But  what  distingiiishes  him  from  the  eclectic  is 
his  desire  to  know  what  is  true  rather  than  to 
believe  what  is  helpful,  and  above  all  his  ability 
to  ^^eave  his  materials  together  into  a  consistent 
fabric. 

ECLECTIC      SCHOOL      OF      MEDICINE, 

American,  or  Xew  School  of  Medicine.  The 
modem  representative  of  a  school  of  medical 
thought  which  existed  as  early  as  B.C.  200.  Its 
adherents  contended  that  the  wisdom  of  the 
various  schools  was  a  vain  thing,  and  that  the 
indiA'idual  could  choose  for  himself  between  the 
good  and  the  bad.  They,  therefore,  rejected  all 
knowledge  gained  by  the  experience  of  others. 
The  modern  revival  took  place  in  America  in  the 
early  part  of  the  nineteenth  century.  The  mod- 
ern eclectic  professes  still  to  take  what  is  best 
in  medicine,  and  is  still  an  individualist.  In 
1826  an  eclectic  college  was  founded  in  New 
York  by  Wooster  Beach,  who  Avas  the  author  of 
several  text-books  for  the  school.  Soon  after- 
wards schools  were  established  in  Ohio  and  other 
States,  and  at  a  later  period  regular  colleges  in 
XcAV  York,  Chicago,  and  other  cities.  State  so- 
cieties were  formed,  and  in  1870  the  National  Ec- 
lectic ^ledieal  Association  was  incorporated  by 
the  New  York  Legislature.  In  1897  there  were 
22  eclectic  medical  colleges,  Avith  approximately 
750  students.  The  pi'ominent  feature  of  the 
school  is  the  theoretical  rejection  of  mercury 
and  most  other  mineral  substances  in  medicine. 
Another  distinctiA^e  point  in  modern  eclectic  prac- 
tice is  the  use  of  natiA^e  medicinal  plants,  and 
from  the  studies  of  some  American  eclectic  teach- 
ers much  useful  information  has  been  gained 
respecting  these  plants.  Consult :  Beach,  The 
American  Practice  of  Medicine  (NeAV  York, 
1838)  :  Wilder.  History  of  Medicine  (NeAV 
Sharon.  INIainc.   1901  ). 

ECLECTIC  SCHOOL  OF  PAINTING.     See 

Bor.oc.NESE  School  of  Painting. 

ECLIPSE     Lat.    cclipsi/i.     from    Gk.    e/cXeii/'tj, 
ekleipsis,  eclipse,  from   eK\elireiv,   ekieipein,  to  for- 
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sake,  fail,  from  e/c,  ek,  out  +  Xelireiv,  leipein,  to 
leave).  Sometimes  one  or  other  of  the  self- 
luminous  heavenly  bodies  is  shut  off  from  our 
view  temporarity  by  the  interposition  of  some 
other  body  between  it  and  the  earth.  This 
is  called  an  eclipse  when  the  object  temporarily 
obscured  is  the  sun,  and  an  occultation  (q.v. ) 
when  it  is  a  star.  Non-luminous  bodies,  which 
shine  only  by  reflecting  solar  light  may  be 
'eclipsed'  by  having  the  light  cut  off'  by  a  body 
passing  between  themselves  and  the  sun;  and 
the}-  may  be  'occulted'  by  being  concealed  behind 
a  bod}^  passing  between  themselves  and  the  earth. 
The  term  'transit'  is  applied  to  the  partial  con- 
cealment of  the  sun  by  the  passage  across  his 
face  of  Venus  or  ^Mercury,  and  to  the  similar 
phenomena  of  the  passages  of  Jujaiter's  satellites 
across  his  disk.  The  causes  of  eclipse  as  here 
suggested  are  so  simple  and  familiar  that  it  is 
difficult  for  us  to  imagine  how  deeply  eclipses 
affected  men's  minds  before  the  dawn  of  astro- 
nomical science.  At  Rome,  at  one  time,  it  was 
blasphemy,  and  punished  by  law,  to  talk  publicly 
of  their  being  due  to  natural  cavises.  According 
to  some,  Luna,  when  in  eclipse,  was  in  the  pains 
of  labor;  according  to  others,  she  was  suffering 
from  the  arts  of  wicked  magicians.  The  Chinese 
imagine  eclipses  to  be  caused  by  great  dragons 
trying  to  devour  the  sun  and  moon,  and  accord- 
ingly they  beat  drums  and  brass  kettles  to  ter- 
rify the  "  monsters  into  letting  go  their  prey. 
Solar  eclipses  can  occur  only  at  the  time  of 
new  moon,  when  the  sun  and  moon  are  in  con- 
junction on  the  same  side  of  the  earth.  In  a 
partial  eclipse,  the  sun's  disk  suddenly  loses  its 
circular  form ;  it  becomes  indented  on  one  side, 
the  indentation  slowly  increasing  for  some  time, 
and  then  diminishing  until  it  disappears  alto- 
gether. In  a  total  eclipse,  the  indentation  goes 
on  increasing  till  the  whole  orb  disappears  for  a 
time ;  after  a  short  interval,  the  sun  reappears 
again,  passing  through  the  same  phases  of 
obscuration  in  an  inverse  order.  In  an  annular 
eclipse,  the  whole  sun  is  obscured  except  a  ring 
or  annulus.  Lunar  eclipses,  on  the  other  hand, 
always  occur  at  full  moon,  or  when  the  sun  and 
moon  are  in  opposition,  and  are  caused  by  thfe 
moon  passing  through  the  earth's  shadow.  Such 
eclipses  are  sometimes  partial  and  sometimes 
total,  but  never  annular,  and  in  their  general 
phases  they  resemble  those  of  the  sun.  The 
duration  of  an  eclipse  is  the  time  of  its  con- 
tinuance, or  the  interval  between  immersion  and 
emersion.  Immersion,  or  incidence,  of  an  eclipse 
is  the  moment  when  part  of  the  luminary  begins 
to  be  obscured ;  emersion  is  the  time  when  the 
luminary  begins  to  reappear  or  emerge  from  the 
shadow.  When  the  size  of  an  eclipse  is  men- 
tioned, the  part  of  the  luminary  obscured  is  ob- 
tained by  dividing  its  diameter  into  twelve 
digits;  and  the  eclipse  is  said  to  be  of  so  many 
digits,  according  to  the  number  of  them  contained 
in  that  part  of  the  diameter  which  is  obscured. 

EcLii'.SES  OF  THE  MooN.  It  has  been  said  that 
these  are  caused  by  tlie  moon  passing  through 
the  earth's  shadow.  Before  this  explanation  can 
be  accepted,  it  must  be  sliown  that  that  shadow 
extends  as  far  as  the  moon.  Tliis  is  easily  done. 
Supposing  the  earth  to  have  no  atmosphere,  then 
the  shadow  is  the  cone  marked  in  shade  in  Fig. 
1,  in  which  T  and  S  are  the  centres  of  the  earth 
and  Sim.  The  cone's  apex  is  at  0 ;  and  the 
question  is,  whether  the  distance  OT  from  the 


apex  to  the  earth's  centre  exceeds  the  moon's 
distance  from  the  earth.  Drawing  TB,  SA,  from 
the  centres  of  the  earth  and  sun,  respectively, 
perpendicular  to  the  line  OBA,  tangent  to  both 
spheres,  and  the  line  TC  parallel  to  the  line 
OBA,  we  have  from  the  similar  triangles  0TB 
TSC,  the  proportion,  OT  :  TB  :  :  TS  :  SC.  Now, 
we  know  that  TS,  the  (mean)  distance  of  the 
sun,   is  equal  to  about   24.000  times   TB;    also, 


from  the  construction,  AC  =  TB ;  and  we  know 
that  SA  =  112  times  TB;  whence  it  follows  that 
SC  =  111  times  TB.  The  above  proportion  then 
gives  OT  =  21G  times  TB,  since  ^iffa  =216 
nearly.  But  the  moon's  average  distance  is  only 
CO  times  TB  (the  earth's  radius).  Hence  it 
appears  that  the  length  of  the  earth's  shadow  is 
almost  four  times  the  average  distance  of  the 
moon,  and  that  tlie  moon  can  enter  it.  Further, 
it  is  clear  that,  should  it  do  so,  it  may  be  totally 
obscured;  for  it  must  enter  at  a  point  much 
nearer  T  than  half  the  distance  OT,  which  is  108 
times  TB;  and  everywhere  within  that  distance, 
it  might  be  shown,  the  breadth  of  the  shadow  is 
much  greater  than  tlie  moon's  disk.  But  one 
consideration  now  remains  to  be  stated  to  com- 
plete the  proof  of  the  theory  of  lunar  eclipses. 
It  was  mentioned  that  they  only  occur  at  full 
moon,  and  we  know  that  to  be  the  only  time 
when  the  earth  is  between  the  sun  and  moon,  and 
so  has  a  chance  of  throwing  her  shadow  upon  it. 
Why  they  do  not  occur  every  full  moon  will  be 
explained  in  treating  of  the  prediction  of 
eclipses. 

In  the  foregoing  explanation,  we  proceeded  on 
the  assumption  that  the  earth  has  no  atmosphere. 
If  the  assumption  were  correct,  the  earth's 
shadow  would  be  darker  and  narrower  than  it  is, 
and  tlie  phenomena  of  eclipses  more  sudden.  The 
effect  of  atmospheric  refraction  (see  Refrac- 
tion) is  to  bend  the  rays  which  fall  on  the 
atmosphere  in  toward  the  axis  of  the  cone  of 
the  eartli's  shadow,  those  which  pass  through  the 
lowest  strata  of  the  air  being  refracted  through 
an  angle  of  1°  8',  and  converging  to  a  point  in 
the  line  OT  (Fig.  1)  considerably  nearer  the 
earth  than  the  point  where  the  moon  crosses  lier 
shadow.  As  a  result  of  this,  the  moon  never 
enters  that  part  of  the  shadow  which  is  com- 
pletely dark;  thus,  she  never  loses  her  light  en- 
tirelyli  but  appears  of  a  distinct  reddish  color 
C  A 


resembling  tarnished  copper — an  appearance 
caused  by  tlie  atmospheric  refraction  in  the  same 
way  as  the  ruddy  color  of  the  clouds  at  sunset. 
There  is  another  reason  why  the  phenomena  of  a 
lunar  eclipse  are  less  striking  than  might  be 
expected  from  tiie  explanation  given  relative  to 
Fi".    1.     Everv  shadow  cast  bv  the  sun's  rays 
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necessaril}'  has  a  penumbra,  or  envelope,  on 
both  sides  of  the  central  cone,  in  the  case  before 
us  (Fig.  2),  suppose  a  cone  having  its  apex  0'  be- 
tween the  sun  and  the  earth,  and  enveloping  each 
of  them  respectively  in  its  opijosite  halves  CO'C 
and  AO'A'.  It  is  clear  that  from  every  point  in 
the  shaded  part  of  the  cone  CO'C  but  without 
the  shadow  BOB',  a  portion  of  the  sun  will  be 
visible — and  a  portion  only — the  portion  increas- 
ing as  the  point  approaches  either  of  the  lines 
CB,  C'B',  and  diminishing  as  it  approaches  the 
lines  BO,  B'O.  In  other  words,  the  illumina- 
tion from  the  sun's  rays  is  only  partial  within 
the  space  referred  to,  and  diminishes  from  its 
extreme  boundary  line  toward  the  lines  BO,  B'O. 
\A'hen,  then,  the  moon  is  about  to  suffer  eclipse, 
it  first  loses  brightness  on  entering  this  pe- 
numbra; so  that  when  it  enters  the  real  shadow, 
the  contrast  is  not  between  one  part  of  it  in 
shade  and  the  other  in  full  brilliancy,  but 
between  a  part  in  shade  and  a  part  in  par- 
tial shade.  On  its  emersion,  the  same  con- 
trast is  presented  between  the  part  in  the 
umbra  and  the  part  in  the  penumbra.  What  we 
should  expect  on  this  geometric  view  of  the 
earth's  shadow,  actually  happens.  From  the 
breadth  of  the  penumbra,  it  happens  that  the 
moon  may  fall  wholly  within  it  before  immer- 
sion in  the  umbra  commences ;  and  so  softly  do 
the  degrees  of  light  shade  into  one  another,  that 
it  is  difficult  to  tell  when  a  remarkable  point 
on  the  moon's  surface  leaves  the  penumbra  to 
pass  into  the  umbra,  or  the  reverse. 

Prediction  of  Lunar  Eclipses.  We  said  that 
lunar  eclipses  only  happen  at  full  moon.  They 
do  not  happen  every  full  moon,  because  the 
moon's  orbit  is  inclined  to  the  ecliptic,  on  which 
the  centre  of  the  earth's  shadow  moves  at  an 
angle  of  5°  9'  nearly.  Of  course,  if  the  moon 
moved  on  an  ecliptic,  there  would  be  an  eclipse 
every  full  moon ;  but  from  the  magnitude  of  the 
angle  of  inclination  of  her  orbit  to  the  ecliptic, 
an  eclipse  can  only  occur  on  a  full  moon  hap- 
pening when  the  moon  is  at  or  near  one  of  her 
nodes,  or  the  points  where  her  orbit  intersects 
the  ecliptic.  An  eclipse  clearly  can  happen  only 
when  the  centres  of  the  circle  of  the  earth's 
shadow  and  of  the  moon's  disk  approach  within 
a  distance  less  than  the  sum  of  their  apparent 
semi-diameters ;  and  this  sum  is  very  small ;  so 
tnat  except  when  near  the  nodes,  the  moon,  on 
whichever  side  of  the  ecliptic  she  may  be,  may 
pass  above  or  below  the  shadow  without  entering 
it  in  the  least.  The  moon's  average  diameter  is 
known  to  be  31'  8". 2,  and  from  the  American 
Ephemeris,  or  the  British  Nautical  Almanac, 
we  may  ascertain  its  exact  amount  for  any  hour 
— its  variations  all  taking  place  between  the 
values  29'  24"  and  33'  32".  As  for  the  diameter 
of  the  circle  of  the  shadow,  as  seen  from  the 
earth's  centre,  it  is  easily  found  by  geometric 
construction  and  calculation  and  is  shown  to 
vary  between  1°  16'  36"  and  1°  30'  38";  and  its 
value  for  any  tijue  may  be  found  from  the  Ameri- 
can Ephemeris,  or  the  British  Nautical  Almanac, 
to  which  A'alue  astronomers  usually  add  about 
1'  30",  as  a  correction  for  their  calculation,  which 
proceeds  on  the  assumption  that  the  earth  has  no 
atmosphere.  Starting  from  these  elements,  it  is 
a  simple  problem  in  spherical  trigonometry 
(which  may  be  solved  approximately  by  plane 
trigonometry  by  supposing  the  moon  and  the 
earth's   shadow   to   move  for  a   short  time  near 


the  node  in  straight  lines)  to  fix  the  limits 
within  which  the  shadow  and  moon  must  concur 
to  allow  of  an  eclipse.  Recollecting  that  the 
earth's  shadow  on  the  ecliptic  is  at  the  opposite 
end  of  the  diameter  from  the  sun,  and  that 
therefore  as  it  nears  one  node  the  sun  must  ap- 
proach the  other — the  sun  and  shadow  being  al- 
ways equidistant  from  the  opposite  nodes — 
we  find,  from  the  solution  of  the  above  problem: 
( 1 )  That  if,  at  the  time  of  full  moon,  the  dis- 
tance of  the  sun's  centre  from  tlie  nearest  node 
be  greater  than  12°  15',  there  cannot  be  an 
eclipse;  (2)  if  at  that  time  the  distance  of 
the  sun's  centre  from  the  nearest  node  be  less 
than  9°  30',  there  will  certainly  be  an  eclipse; 
(3)  if  the  distance  of  the  sun's  centre  from  a 
node  be  between  these  values,  it  is  doubtful 
whether  there  will  be  an  eclipse,  and  a  detailed 
calculation  must  be  resorted  to,  to  ascertain 
whether  there  will  be  one  or  not.  It  may  here 
be  mentioned  that  before  the  laws  of  the  solar 
and  lunar  motions  were  discovered  with  any- 
thing like  accuracy,  the  ancients  were  able  to 
predict  the  dates  of  lunar  eclipses  with  tolerable 
correctness  by  means  of  the  eclipse  cycle  or  Saros 
(see  Period)  of  18  Julian  yeai's  and  11  days. 
Their  power  of  doing  so  turned  on  this,  that  in 
223  lunations  the  moon  returns  almost  to  tlie 
same  position  in  the  heavens.  If  she  did  return 
to  exactly  the  same  position,  then,  by  simply 
observing  the  eclipses  which  occurred  during  the 
223  lunations,  we  should  know  the  order  in 
which  they  would  recur  in  all  time  coming. 

All  lunar  eclipses  are  visible  in  all  parts  of 
the  earth  which  have  the  moon  above  their  hori- 
zon, and  are  everyAvhere  of  the  same  magnitude, 
with  the  same  beginning  and  end;  and  this 
universality  of  lunar  eclipses  is  the  reason  why 
it  is  popularly  thought,  contrary  to  fact,  that 
they  are  of  more  frequent  occurrence  than  solar 
eclipses.  The  eastern  side  of  the  moon,  or  left- 
hand  side  as  we  look  toward  her  from  the  north, 
is  that  which  first  immerges  and  emerges  again. 
The  reason  of  this  is  that  the  motion  of  the 
moon  is  swifter  than  that  of  the  earth's  shadow, 
so  that  she  overtakes  it  with  her  east  side  fore- 
most, passes  through  it.  and  leaves  it  behind  to 
the  west.  It  will  be  readily  understood  from  the 
explanations  above  given  that  total  eclipses  of 
the  longest  duration  happen  in  the  very  nodes 
of  the  ecliptic.  But  from  the  circumstance  of 
the  circle  of  the  shadow  being  much  greater 
than  the  moon's  disk,  total  eclipses  may  happen 
within  a  small  distance  of  the  nodes,  in  which 
cases,  however,  their  duration  is  less.  The 
further  the  moon  is  from  her  node  at  the  time, 
the  smaller  is  the  eclipse,  till,  in  the  limiting 
case,  she  just  touches  the  shadow,  and  passes 
on  unobscured. 

Eclipses  of  the  Sun.  These  are  caused,  as 
we  have  stated,  by  the  interposition  of  the  moon 
between  the  earth  and  sun.  through  which  a 
greater  or  Jess  portion  of  the  sun  is  necessarily 
hid  from  view.  By  a  process  similar  to  that 
used  in  ascertaining  the  length  of  the  earth's 
shadow,  it  can  be  shown  that  the  greatest  value 
of  the  length  of  the  moon's  shadow  is  about  60 
semi-diameters  of  the  earth  ;  at  the  same  time, 
we  know  that  the  least  distance  of  the  moon 
from  the  earth  is  about  56  semi-diameters.  It 
follows  that  when  a  conjunction  of  tlie  sun  and 
moon  happens  at  a  time  when  the  length  of  the 
shadow  and  the  distance  of  the  moon  from  the 
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earth  are,  or  are  nearly,  equal  to  the  value,  above 
stated,  the  moon's  shadow  extends  to  the  earth 
and  Ijeyond  it.  Should  the  shadow  in  these  eir- 
eunistanees  fall  upon  tlie  earth,  there  will  be  a 
total  eclipse  of  the  sun  in  all  places  within  it  or 
over  which  it  moves.  If  L  (Fig.  3)  be  the  moon, 
T  the  earth,  and  ah\j  the  moon's  shadow  cast 
by  the  sun,  there  will  be  a  total  eclipse  of 
the  sun  at  every  point  that  is  completely  within 
the  portion  ab  of  the  earth's  surface.  Again, 
the  smallest  value  of  the  length  of  the  moon's 
shadow  may  be  shown  to  be  about  58  semi-diam- 
eters of  the  earth,  and  the  greatest  distance  of 


Fig.  3. 

the  moon  from  the  earth  is  about  04  semi- 
diameters.  Suppose  the  moon  interposed  be- 
tween the  earth  and  sun  when  these  values 
concur,  it  is  clear  that  the  moon's  shadow  will 
fall  short  of  the  earth.  In  this  case,  the  sun 
cannot  be  altogether  hid  from  any  point  of  the 
earth's  surface ;  but  this  case,  or  one  approxi- 
mate to  it,  is  that  in  which  there  will  occur  an 
annular  eclipse.     In  Fig.  4,  suppose  O  to  be  the 


ape.x  of  the  shadow  which  falls  short  of  the 
earth,  and  conceive  the  cone  of  the  shadow  pro- 
duced earthward  beyond  O  into  a  second  cone 
Off/  ,■  then  from  every  point  within  the  section 
cd  of  the  earth's  surface,  the  moon  will  be 
seen  projected  as  a  black  disk  on  the  middle  of 
tile  disk  of  the  sun,  the  portion  unobscured  form- 
ing a  ring  or  anniilus  of  light.  While  in  the 
two  cases  just  described  the  eclipse  is  total  or 
regular  at  places  within  ah  (Fig.  3)  or  cd  (Fig. 
4),  respectively,  it  will  be  partial  at  other 
places:  the  moon  will  appear  projected  against 
a  portion  of  the  sun's  disk,  making  a  cir- 
cular indentation.  To  ascertaiji  the  places 
at  which  the  eclipse  will  be  partial,  we 
have  merely  to  form  the'  cone  of  tlie  penumbra  of 
the  moon's  shadow  in  the  manner  explained  in 
treating  of  lunar  eclipses;  at  all  places  on  tlie 
earth's  surface  within  that  cone  there  will  be 
a  partial  eclipse.  A  simple  calculation  shows 
what  is  the  observed  fact,  that  the  cone  of  the 
penumbra  is  not  nearly  large  enough  to  em- 
brace the  whole  of  the  face  of  the  earth  di- 
rected to  the  sun ;  in  other  words,  solar  eclipses 
are  not  universal,  like  those  of  the  moon,  i.e. 
they  are  not  seen  from  all  jilaces  that  have  the 
sun  above  their  horizon  at  the  time  of  the 
eclipse,  which  is  the  reason  that  though  they  are 
of  more  frequent  occurrence  than  lunar  eclipses, 
the  latter  are  more  frequently  seen  by  the  public, 
and  therefore  commonly  supjiosed  to  occur  more 
frequently.  There  are  certain  appearances,  at- 
tending an  eclipse  of  the  sun,  when  it  is  tolnl, 
that  are  verv  reniarkaldc     Tlic  dnrkeninir  of  the 


orb  of  day,  more  particularly  when  it  is  unlocked 
for,  is  calculated  to  impress  a  spectator  with 
vague  terror;  even  when  expected,  it  lills  the 
mind  with  awe,  as  a  demonstration  of  the  forces 
and  motions  of  the  mechanism  of  the  universe. 
The  sudden  darkness,  too,  is  impressive  from  its 
strangeness  as  much  as  from  occurring  by  day; 
it  resembles  neither  the  darkness  of  night  nor 
the  gloom  of  twilight.  Stars  and  planets  appear, 
and  all  animals  are  dismayed  by  the  gloomy  as- 
pect of  nature. 

There  is  one  important  phenomenon  attending 
total  eclipses  of  the  sun,  which  is  always  seen 
and  the  cause  of  which  cannot  be  said  to  be 
as  yet  fully  understood.  As  long  as  the  total 
eclipse  lasts,  there  appears  round  the  sun  and 
moon  a  luminous  corona  (q.v.),  while  at  its 
base,  and  projecting  beyond  the  dark  edge  of  the 
moon,  appear  very  brilliant  prominences,  gen- 
erally of  a  red  color.  These  prominences  are 
found  to  be  constant  attendants  on  eclipses,  and 
methods  have  been  invented  for  rendering  them 
visible  at  any  time  without  the  interposition 
of  the  moon.  (See  Sun.)  The  spectroscope 
shows  that  they  consist  mainly  of  hydrogen  gas 
in  an  incandescent  state.  The  prominences  are 
sometimes  seen  to  shoot  up  like  flames,  in  wild 
fantastic  shapes,  with  incredible  velocity,  and 
to  the  height  of  hundreds  of  thousands  of  miles. 

Prediction  of  Solar  Eclipses.  The  period  of 
18  Julian  years  11  days,  referred  to  in  treating 
of  the  prediction  of  lunar  eclipses,  applies  equally 
to  solar  eclipses;  but  the  ancients,  who  under- 
stood that  fact,  could  find  no  law  of  recurrence 
of  solar  eclipses  within  that  period  so  as  to  pre- 
dict thein.  The  reason  of  the  failure  is  obvious ; 
for  though  solar  eclipses  recur  in  a  fixed  order 
within  the  cycle,  they  are  not  visible  at  the 
same  places  on  their  recurrence  as  when  first 
observed.  By  modern  methods,  bowever,  eclipses 
of  the  sun  may  be  predicted,  with  all  their 
circumstances  of  time  and  places  of  observation, 
with  the  most  perfect  certainty.  At  the  time 
of  a  solar  eclipse,  the  sun  and  moon  are  in  con- 
junction ;  tliey  are  also  in  or  near  the  same 
node;  and  no  eclipse  can  happen  if  they  are 
further  than  18°  from  the  node,  or  if  the  latitude 
of  the  moon,  viewed  from  the  earth,  exceeds  the 
sum  of  the  apparent  semi-diameters  of  the  sun 
and  moon.  When  within  these  limits,  it  is  a 
problem  of  numbers  and  of  spherical  trigonome- 
try to  ascertain  whether  an  eclipse  will  actually 
occur  and  what  its  circumstances  will  be. 

The  number  of  eclipses  of  the  sun  and  moon 
together  in  a  year  cannot  be  less  than  two — in 
which  case  both  are  solar — or  more  than  seven, 
five  solar  and  two  lunar,  or  four  solar  and  three 
lunar;  but  total  solar  eclipses  are  extremely  in- 
frequent in  any  one  place,  compared  with  the 
actual  frequency  of  their  occurrence.  Thus  total 
eclipses  were  visible  somewhere  in  the  United 
States  during  the  nineteenth  centnrv  onlv  in 
the  years  1806,  1834,  ISfiO.  1869,  1878,  1880, 
1889,  1900;  and  in  the  present  century,  such 
eclipses  will  be  visible  in  the  vears  1918,  1923, 
1925,  1945,  1954,  1979,  1984.  and  1994.  For  a 
very  complete  list  of  eclipse  dates,  consult:  Op- 
polzer,  Cavnn  der  Finsternisfie  (Vienna,  1887)  ; 
Xewconib,  "On  the  Recurrence  of  Solar  Eclipses, 
with  Tables  of  Eclipses  from  B.C.  700  to  A.n. 
2300,"  in  Aslronnniical  Paprrsi  (Washington, 
1882).     See  Solar   System  ;    St^n. 
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ECLIPTIC  (Lat.  eclipticus,  from  GkiKXa-rwdf, 
ekleiptikos,  relating  to  an  eclipse,  from  iKXeifig 
ekleipsis,  eclipse).  The  name  given  to  the  great 
circle  of  the  heavens  round  which  the  sun  seems 
to  travel  from  west  to  east  in  the  course  of  a 
year.  It  took  its  name  from  the  early  observed 
fact  that  eclipses  (q.v.)  happen  only  when  the 
sun  and  moon  are  in  or  near  this  circle.  At- 
tention about  simset  or  sunrise  shows  that  the 
sun  is  constantly  altering  his  position  among 
the  stars  visible  near  him,  leaving  them  every 
day  a  little  farther  to  the  west:  that  this  motion 
is  not  exactly  east  and  west,  or  parallel  to  tlie 
celestial  equator,  becomes  evident  by  observing 
that  the  sun's  height  at  midday  is  constantly 
altering.  It  was  discovered  very  early  in  the 
history  of  astronomy  that  twice  a  year,  about 
March  21st  and  September  23d,  the  sun  is  exact- 
ly on  the  equator.  The  two  points  of  the  equator 
•  on  which  the  sun  then  stands  are  the  equinoctial 
points  (see  Eqlt^xoxes  :  Equixoctial)  ,  and  are 
the  intersections  of  the  equator  and  ecliptic. 
Again,  there  are  two  days  in  the  year  on  Avhich 
the  sun  reaches  its  greatest  and  its  least  mid- 
day elevation  in  the  Northern  Hemisphere — the 
first  is  the  21st  of  June:  the  second,  the  21st 
of  December.  On  these  days  the  sun  has  reached 
his  greatest  distance  from  the  equator  either 
way,  and  the  points  in  his  course  where  he  thus 
seems  to  pause  or  halt  in  his  retreat  from  the 
equator  are  called  the  solstices  {solis  stationes) . 
These  four  points  are  distant  from  one  anothei' 
by  a  quadrant  of  the  circle,  or  90°.  Each  quad- 
rant is  divided  into  three  arcs  of  30°,  and  thus 
the  ecliptic  is  divided,  into  twelve  arcs  of  that 
length,  called  signs  of  the  zodiac  ( q.v. ) .  These 
arcs  or  signs  have  been  named  after  constellations 
through  which  the  ecliptic  passes.  As  the  equi- 
noctial points  are  not  fixed,  but  recede  yearly 
westward  about  50",  and  in  the  century  "about 
1°  24',  the  same  constellations  and  signs  that 
coincided  when  the  division  of  the  ecliptic  took 
place  no  longer  coincide.  The  constellation  of 
the  Ram,  for  instance,  which  originally  stood  in 
the  first  arc  or  sign,  now  stands  in  the  second, 
every  constellation  having  advanced  forward  30°, 
or  a  whole  sign.  ^lodern  astronomers  therefore 
pay  little  attention  to  these  constellations  and 
signs,  but  count  celestial  longitudes  from  the 
existing  spring  equinoctial  point  from  0°  to  360°. 
Not  only  do  the  points  change  where  the  ecliptic 
and  equator  cross  each  other,  but  the  angle  be- 
tween these  two  circles,  called  the  obliquity  of 
the  ecliptic,  is  also  variable.  It  is  at  present 
nearly  23.5°,  and  is  diminishing  at  the  rate  of 
about  50"  in  a  century.  Were  it  to  go  on  di- 
minishing always,  the  ecliptic  and  the  equator 
would  at  last  coincide.  The  decrease,  however, 
has  a  limit :  the  obliquity  oscillates  between  two 
definite  bounds,  which  it  can  never  pass.  It 
has  been  calculated  that  the  diminution  will 
continue  for  about  150  centuries,  when  the  obli- 
quity will  only  amount  to  22.25°.  After  that 
it  will  again  increase,  tending  toward  an  upper 
limit  of  about  25°.  These  "slight  alterations 
cannot  sensibly  affect  the  seasons. 

The  physical  cause  of  this  change  of  the  ob- 
liquity is  the  gravitational  action  of  the  other 
planets,  especially  .Jupiter.  !Mars.  and  Venus,  on 
the  mass  of  the  earth.  The  fact  of  the  change 
was  known  to  astronomers  in  very  ancient  times : 
Herodotus  mentions  an  old  tradition  of  the 
Egyptians   that   the   ecliptic   had   formerly  been 


perpendicular  to  the  equator — a  notion  into 
which  they  were  most  probably  led  by  observing 
for  a  long  series  of  years  that  its  obliquity 
was  constantly  diminishing.  Though  it  was  not 
until  after  the  discoveiy  of  the  law  of  gravita- 
tion that  the  change  of  the  obliquity  could  be 
explained,  yet  'that  it  was  changing  was  long 
believed  by  many  astronomers,  although  some 
doubted  whether  the  differences  in  the  values  at 
different  times  were  not  due  to  errors  of  obser- 
vation. Tlie  earliest  known  measure  of  the  ob- 
liquity of  the  ecliptic  was  probably  made  in 
China. 

EC'LOGITE  (from  Gk.  eKXoyos.  cklogos,  se- 
lected, from  €K\eyeiv,  eklegein,  to  select,  from  ck^ 
ck,  out  +  Xeyeiv.  legein,  to  gather).  A  variety 
of  crystalline  rocks,  remarkable  for  its  composi- 
tion and  great  beauty.  It  has  a  ground  mass  of 
pale-green  pyroxene  and  hornblende,  in  which 
reddish  crystals  of  garnet  and  blue  crystals  of 
cyanite  are  included.  The  rock  is  of  rare  occur- 
rence, being  found  only  in  a  few  regions  where 
Archaean  gneisses  and  schists  are  exposed.  The 
type  locality  for  eclogite  is  the  Bavarian  Fich- 
telgebirge. 

ECLOGUE  (Lat.  ccloga,  Gk.  UXoyn,  ekloge,. 
selection,  from  eKXiyeiv,  eklegein.  to  select).  A 
pastoral  poem,  in  which  are  related  the  loves 
and  adventures  of  shepherds  and  shepherdesses 
in  some  ideal  scene  and  period.  This  kind  of 
poetry  flourished  among  the  ancients.  Theocritus 
and  Vergil  being  well-known  examples.  Under 
the  name  of  pastorals,  eclogues  were  fashionable 
in  the  sixteenth  century.  A  good  English  speci- 
men is  Spenser's  Shepherd's  Calendar.  They 
were  revived  in  the  eighteenth  century  by  Am- 
brose Philips  and  Pope,  but  are  no  longer  written. 
The  term,  however,  is  still  applied  to  poems  de- 
scriptive of  country  life  and  scenes.  For  the 
recent  treatment  of  the  eclogue,  consult  Bridges. 
"Xew  Poems,"  in  Poetical  Works  (London,  1899). 
See  Pastoral  Poetry. 

EC'NOMUS.  A  hill  near  Licata.  Sicily,  which 
gave  its  name  to  the  famous  naval  battle  in 
which  Regulus  in  B.C.  256  vanquished  the  Car- 
thaginians. 

ECOLE  DES  BEAUX-ARTS,  a'kol'  da  bo'- 
ziir'  ( properly  Ecoi.E  Xatioxale  et  Speciale  des 
Beaux-Arts  ) .  The  national  school  of  the  fine  arts 
in  France,  probably  the  most  important  institution 
of  the  kind  in  the  world.  It  was  founded  in  1648, 
coincidently  with  the  Academic  Royale  de  Pein- 
ture  et  de  Sculpture,  as  the  academic  school 
where  each  professor  in  turn  gave  instruction  in 
drawing.  It  did  not  receive  its  official  title  until 
1793.  Since  then  the  only  changes  have  been  in 
the  form  of  its  administration.  In  1S15  the 
Academic  des  Beaux-Arts  was  given  its  present 
name,  and  in  1863  the  outside  ateliers,  which 
are  practically  workshops,  were  added  to  the 
main  Ecole.  The  Academy  judges  the  yearly 
competition  for  the  Prix  de  Rome  (q.v.),  directs 
the  Academy  at  Rome,  and  has  charge  of  the 
Ecole  generally.  The  Academy  of  Architecture 
was  annexed  to  the  Academy  of  Painting  and 
Sculpture  in  1671.  with  Francois  Blondel  as  its 
first  professor,  and  was  incorporated  into  the 
Academic  des  Beaux-Arts  in  1703.  The  School 
of  Architecture  is  now  one  of  the  most  impor- 
tant branches  of  the  Ecole  des  Beaux-Arts.  In 
1666  the   Prix  de  Rome  was  instituted,   and  in 
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the  same  year  the  Academie  de  France  at  Rome 
was  established  by  Colbert,  with  the  practical 
assistance  of  Charles  Errard  (q.v.).  its  first 
director.  By  the  study  of  the  antique  the  stu- 
dent perfects  himself  in  form  and  line,  and 
attains  that  skill  in  drawing  and  composition  for 
wliich  the  Ecole  has  always  stood,  even  to  the 
detriment  of  color,  and  which,  more  than  any 
other  factor,  has  influenced  French  art.  The  site 
of  the  Academy  since  1803  has  been  the  Villa 
Medici,  on  the  Pincian  Hill. 

The  courses  in  drawing,  painting,  sculpture, 
architecture,  engraving,  modeling,  and  gem-cut- 
ting at  the  Ecole  des  Beaux-Arts  are  free  to 
both  men  and  women  between  the  ages  of  fifteen 
and  thirty.  Foreigners,  not  being  eligible  for 
the  Prix  de  Pome,  are  not  subject  to  the  age 
regulation.  The  student  who  passes  the  exam- 
inations in  any  one  of  the  courses  must  already 
have  had  experience  in  some  special  branch  of 
art.  The  whole  system  of  teaching  at  the  Ecole' 
is  by  means  of  competitions,  and  the  grade  ob- 
tained in  these  marks  the  student's  relative  ad- 
vancement. The  outside  ateliers  are  in  charge 
of  the  professors  or  "patrons,'  and  in  order  to 
enter  these  the  student  pays  a  small  fee.  Some 
of  his  work  is  required  to  be  done  en  loge,  but 
much  may  be  worked  up  in  the  ateliers.  The 
regular  course  is  nominally  from  eight  to  ten 
years,  but  a  student  may  remain  as  long  or  short 
a  time  as  he  pleases,  provided  he  visit  the  school 
twice  a  year,  in  order  to  keep  his  name  on  the 
rolls.  The  whole  number  of  students  in  the 
school  is  approximately  1300,  most  of  whom  are 
French.  The  number  of  Americans  who  enter  is 
larger  than  that  of  any  other  foreign  nation,  and 
the  influence  of  the  Ecole  on  American  art  and 
artiste  has  been  very  great.  The  teachers,  of 
whom  there  are  28  in  the  Ecole  proper  and  11  in 
the  ateliers,  are  selected  from  among  the  most 
celebrated  French  artists.  But  they  are  paid  a 
purely  nominal  fee,  the  equivalent  of  $240  in  our 
money,  for  work  which  takes  them  two  half-days 
each  week  of  the  school  year. 

The  Palais  des  Beaux-Arts,  the  home  of  the 
Ecole,  on  the  Quai  ^Malaquais,  was  begun  bv  De- 
bret  in  1820  and  finished  by  Duban  iii  lSfi3.  It 
contains  a  noted  collection  of  copies  of  famous 
paintings  made  by  the  winners  of  the  Prix  de 
Rome;  casts  of  statues  and  models  of  ancient 
buildings ;  drawings  by  old  masters ;  the  Hemi- 
cycle  of  Delaroche  (q.v.).  Consult:  Dela- 
baborde,  L'Acadenrie  des  Beaux-Arts  (Paris, 
1891)  ;  Landan.  Annales  du  mtisee  et  de  I'Ecole 
Moderne  des  Beaux-Arts  (Paris,  1802  et  seq. )  ; 
Stranahan,  History  of  French  Painting  (New 
York,  1898)  ;  Lenoir,  Histoire  des  arts  en 
France  (Paris.  1811)  :  Penarun,  Roux,  and  De- 
laire,  Les  archifcctes  eleres  de  I'Ecole  des  Beaux- 
Arts  (Paris,  ISdo)  ;  Architectural  Record  (Beaux- 
Arts  No.,  .lanuary,  1901):  Flagg,  "Ecole  des 
Beaux-Arts."  Arvliitrcfural  Record,  vol.  iii. 

ECOLE  DES  FEMMES,  a'koF  da  fam,  L' 
(Fr.,  the  school  of  wives).  A  five-act  comedy  by 
Moli&re,  produced  at  the  Palais  Royal.  December 
26,  1G62.  The  principal  character  in  it,  Ar- 
nolphe,  distrusting  the  constancy  of  all  women 
of  the  world,  rears  a  peasant's  daughter,  Agnes, 
in  a  convent,  as  his  futiire  wife,  but  no  sooner 
withdraws  her  from  seclusion  than  she  falls  in 
love  with  the  youthful  Horace.  The  piece  was 
]\Ioliere's  greatest  success,  but  brought  upon  him 
much  critici.sm,  against  which  he  defended  him- 


self in  the  Critique  de  I'ecole  des  femmes,  and 
later  in  the  Impromptu  de  Versailles. 

ECOLE  DES  MARIS,  da  ma're'.  L'  (Fr.,  the 
school  of  husbands).  A  three-act  comedy  in 
verse  by  Moliere.  produced  at  the  Palais  Royal, 
in  1661.  The  principal  character  is  Sganarelle,  a 
drunken,  brutal,  self-seeking  peasant,  who  is 
the  guardian  of  a  beautiful  young  girl.  The 
role  was  created  by  ]\Ioliere  himself.  The  gen- 
eral idea  of  the  piece  is  borrowed  from  the  Adel- 
phi,  of  Terence,  and  details  are  taken  from 
Boccaccio,  and  probabh'  from  Lope  de  Vega's  Dis- 
creta  enamorada. 

ECOLE  POLYTECHNIQTJE,  pu'le'tek'nek' 
(Fr.,  polytechnic  school).     See  ^Military  Educa- 

TIOX. 

ECOL'OGY,  or  CECOL'OGY  of  Plaxt.s  (from 
Gk.  oIkos,  oikos.  house  -|-  -\oyla,  -logia,  discourse, 
from  \4yeiv,  legein,  to  say) .  That  division  of  bot- 
any which  has  to  do  with  the  mutual  relations 
between  plant  organisms  and  their  environment. 
Until  recently  the  subject-matter  of  ecology  has 
not  been  systematically  treated,  although  cer- 
tain phases  of  the  subject,  such  as  pollination, 
seed-dispersal,  protection,  symbiosis,  have  been 
for  some  time  grouped  together  and  denomi- 
nated Tjiology.'  especially  by  German  authors,  as 
Kerner  (1887),  Wiesner  "(1889),  and  Ludwig 
(1895).  The  first  to  treat  ecology  systematic- 
ally was  Warming,  of  Copenhagen,  who.  in  189.5, 
gave  a  resume  of  the  ecological  factors  and  their 
influence,  and  discussed  the  ecological  plant  geog- 
rapliy  of  the  Avorld.  dividing  plants  into  four 
groups  —  viz.  hydrophytes,  mesophytes.  xero- 
phytes,  and  halophvtes  (qq.v. ).  In  1898  Schimper 
gave  a  much  more  extended  treatment  of  the 
world's  vegetation,  but  from  a  slightly  diff'erent 
point  of  view,  basing  his  main  subdivisions  on 
temperature,  and  discussing  in  each  subdivision 
the  ecological  relations  of  the  three  types  of  cli- 
matic formations  (forest,  grassland,  desert),  and 
also,  but  very  briefly,  of  the  edaphic  formations 
or   plant   societies. 

Ecology  is  as  yet  but  incompletely  organized, 
and  the  subdivisions  here  proposed  are  necessa- 
rily tentative.  There  are  three  more  or  less  dis- 
tinct lines  of  ecology',  as  the  subject  is  now  stud- 
ied :  ( 1 )  The  ecologj^  of  the  various  plants,  tlieir 
tissues  and  organs — i.e.  the  study  of  the  re- 
action of  plants,  tissues,  and  organs  to  their 
environment — may  be  called  physiological  ecol- 
egy,  since  this  division  of  the  svibject  is  related 
to  physiology,  or  may  even  be  classed  as  a  part 
of  it.  Physiological  ecologv  has  two  further 
subdivisions:  Anatomical  ecolog;v,  which  con- 
cerns itself  with  the  origin,  development,  and 
meaning  of  plant  tissues,  and  organographic 
ecology^  (or  simply  organography),  which  con- 
cerns itself  with  the  origin,  development,  and 
meaning  of  plant  forms  and  organs.  (2)  The 
ecolog^^  of  edaphic  plant  societies — i.e.  the  study 
of  their  origin,  development,  and  life  relations — • 
may  be  called  physiographic  ecology,  since  this 
subject  is  related  to  physiography,  or  may  even 
be  classed  as  a  part  of  it.  (3)  The  ecology-  of 
climatic  plant  formations — i.e.  the  study  of  the 
great  forest,  grass,  and  desert  formations  of  the 
globe  in  relation  to  climatic  factors — may  be 
called  geographic  ecology,  or  ecological  phyto- 
geograpliy.  since  this  subject  is  essentially  a 
part   of   geography.      It    is   more   convenient   to 
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speak  of  this  third  subdivision  under  the  head  of 

DiSTEIBUTION     OF     PLANTS      (q.V.). 

Physiological  eeologj',  whether  anatomical  or 
organogra])hic,  is  concerned  chiefly  with  the 
origin  and  meaning  of  the  tissues  and  organs 
of  plants.  In  the  interpretation  of  this  field 
there  are  two  prominent  theories,  Avliich  may 
be  briefly  outlined.  The  older  and  commoner 
theory  is  based  on  teleological  assumptions,  and 
may  he  called  the  theory  of  purpose  or  design. 
The  theory  of  design  has  also  had  two  aspects: 
(l)That  in  which  rigid  special  creations  were 
postulated  in  order  to  account  for  the  relations 
between  structures  and  functions;  (2)  that  in 
which  natural  selection,  acting  for  many  gen- 
erations, was  supposed  to  be  the  cause  of  special- 
ized structures  obviously  adapted  for  certain 
ends.  The  newer  and  less  common  theory  is 
ba.sed  on  dysteleological  assumptions,  and  may 
be  called  the  accident  or  gall  theory.  Plant 
structures  are  regarded  as  the  result  of  various 
purely  physical  and  chemical  forces ;  if  a  struc- 
ture is  of  value  it  is  but  a  matter  of  accident. 
Just  as  a  gall  is  regarded  by  every  one  as  the 
result  of  forces  set  in  operation  by  the  insect's 
sting,  so  all  oigans  and  tissues  are  the  inevita- 
ble result  of  mechanical  agents.  Possibly  the 
correct  standpoint  is  an  intermediate  one.  Struc- 
tures cannot  be  built.,  nor  functions  carried 
on.  contrary  to  chemical  and  physical  laws: 
but  within  certain  limits  there  is  perhaps  room 
for  successful  variation,  and  hence  for  natural 
selection  and  the  gradual  improvement  of  struc- 
tures in  relation  to  plant  functions.  Some  of 
the  arguments  for  natural  selection  and  the 
teleological  view  are  found  in  the  structure  and 
mechanics  of  stomata,  which  are  the  opposite  of 
what  one  would  theoretically  expect ;  the  stor- 
age of  water  or  reserve  foods  is  a  phenomenon 
hard  to  account  for  without  natural  selection. 
Experiments  show  that  some  plants  are  rigid 
and  some  plastic:  rigid  plants  have  commonly 
lived  for  ages  in  rigid  habitats,  as  is  particu- 
larly true  of  desert  plants.  Plastic  plants,  on 
the  other  hand,  often  live  in  variable  habitats, 
the  best  examples  of  all  plastic  plants  being  the 
amphibious  species.  It  would  seem  as  if  per- 
manence of  habitat  causes  the  development  of 
rigid  structures,  as  is  well  shown  in  the  Be- 
gonia, which  has  remained  xerophytic  in  struc- 
ture through  generations  of  mesophytic  culture 
— i.e.  culture  in  moist  surroundings.  And  it 
would  seem  as  if  the  marvelous  plasticity  of 
such  plants  as  Ranunculus,  Nasturtium,  Polyg- 
onum. Proserpinaca,  Slum,  etc.,  is  a  result  of 
long  life  in  variable  habitats.  The  desert  plant 
shows  the  natural  selection  of  adapted  but 
rigid  forms,  while  the  amphibious  plant  shows 
the  selection  of  the  capacity  to  vary,  a  far 
subtler  type  of  selection.  While  these  argu- 
ments favor  the  natural  selection  and  teleolog- 
ical theories,  current  dysteleological  views  have 
certainly  clarified  the  atmosphere.  The  extreme 
views  of  some  teleologists,  who  see  a  purpose  in 
everything,  must  surely  be  discarded;  but  it  re- 
mains for  the  future  to  strike  a  proper  balance 
between  the  design  and  accident  theories  in 
ecology.  For  the  present,  therefore,  the  ecolo- 
gist  should  strive  to  ascertain  the  influence  of 
external  aceTits  on  plant  form,  and  should  also 
seek  to  discover  the  advantages  possessed  by 
certain  forms  in  the  performance  of  the  plant 
functions,    but    should    leave    the    determination 


of  the  exact  relation  between  form  and  func- 
tion   to    future    investigation. 

The  subject-matter  of  anatomical  ecology  is 
not  presented  as  such  in  this  work.  The  purely 
morphological  aspects  are  treated  under  Anat- 
omy (q.V.).  Anatomical  matter  is  also  pre- 
sented in  connection  with  the  topics  Hydro- 
phyte: Xeropiiyte:  Leaf;  Root;  Symbiosis. 
Organographic  ecology  will  be  treated  in  con- 
nection with  the  various  organs  of  plants  (see 
Leaf  ;  Stem  :  Root  :  Seed  ;  Pollination  ;  also 
Color  ;  Duration  :  Vegetative  Propagation  ) , 
and  with  various  plant  forms.  ( See  Epiphytes  ; 
Lianas  :  Saprophytes  :  Symbiosis.  )  The  topics 
treated  in  physiographic  ecology,  and  to  some 
extent  in  ph\i:ogeography.  involve  organographic 
material.  Physiographic  ecology-  will  be  treated 
from  the  standpoint  of  topographic  habitats  (see 
Beach  Plants;  Benthos:  Dune  Vegetation; 
Heath  ;  Meadow  ;  Plankton  :  Rock  Plants  ; 
Ruderal  Plants  :  Swamp  Plant  ) ,  as  well  as 
from  the  standpoint  of  the  water  relations  (see 
Hydrophyte,  ]Mesophyte,  Xeropiiyte),  and 
chemical  relations  of  the  soil.  (See  Halophyte. ) 
The  ecological  aspects  of  geographic  botany  are 
presented  under  Distribution  of  Plants;  Al- 
pine Plant:  Desert  Plant:  Forest;  Grass- 
land; Thicket. 

Bibliography.  Costantin.  La  nature  tropi- 
cale  (Paris,  1899)  :  Flahault,  Essai  d'une  carte 
hotanique  et  forest iere  de  la  France  (Paris, 
1897)  ;  Goebel,  Organography  of  Plants  (Oxford, 
Eng.,  1900)  ;  Haberlandt,  PhysioJogische  Pflan- 
zenanatomie  (Leipzig,  1896)  ;  Eine  botanische 
Tropenreise  (Leipzig,  1893)  ;  Lubbock.  Buds  and 
Stipules  (London,  1899)  ;  Ludwig,  Lehrbuch  der 
Biologic  der  Pflanzen  (Stuttgart,  1895)  ;  Wies- 
ner,  Biologic  der  Pflanzen  (2d  ed..  Vienna,  1901)  ; 
Kerner,  Natural  History  of  Plants,  trans,  by  Oli- 
ver (London,  1895)  ;  Coville,  "Botany  of  the 
Death  Valley  Expedition,"  in  United  States  De- 
partment of  Agriculture  (Washington.  1893)  ; 
Gray,  Scientific  Papers  (Boston.  1889)  ;  Keamay, 
Botanical  Survey  of  the  Dismal  Swamp  Region 
(Washington,  1901);  MacMillan,  Metaspermce 
of  the  Minnesota  Valley  (iSIinneapolis,  1892)  ; 
Mayr,  Waldungen  von  Nordamcrika  (Munich, 
1890)  ;  ]\Ierriam,  Life  Zoues  and  Crop  Zones  of 
the  United  States  (Washington,  1898)  ;  Pound 
and  Clements,  Phytogeography  of  Nebraska 
(Lincoln,  1900).  Consult  also  authorities  re- 
ferred to  under  Botany:  Distribi'tion  of 
Pl.ants. 

ECONOMIC       ASSOCIATION,       American 

(Lat.  (vcoiiomicus.  from  Gk.  o'lKtivofUKbc,  oikonomi- 
kos.  relating  to  the  management  of  a  household, 
from  oiKovofila,  oikonomia,  management  of  a 
household,  from  oJkos,  oikos,  house  +  v6tj.os, 
nemos,  law).  An  organization  formed  in  1885  and 
composed  mainly  of  persons  interested  in  the 
study  of  political  economy  or  the  economic  phases 
of  political  and  social  questions.  In  1901  it  had 
about  600  members,  made  up  about  equally  of 
ttachers  of  political  economy  and  related  sub- 
jects, and  business  men.  journalists,  lawyers,  and 
politicians  interested  in  tlie  theories  of  political 
economy  and  their  application.  Its  chief  feature 
is  its  annual  meeting,  Avhich  usually  takes  place 
in  the  last  week  in  December,  a  convenient  city 
being  selected  in  the  East  and  West  in  alternate 
years.  The  publications  of  the  association  con- 
sist of  an  annual  rei)ort.  giving  the  proceedings 
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of  the  annual  meeting,  and  special  monographs 
on  economic  subjects  published  at  irregular  in- 
tervals. President  (1002),  Prof.  Edwin  R.  A. 
8eligman,  Columbia  Universitj'. 

ECONOMICS.     See  Political  Economy. 

ECONOMIZERS,  or  Feed-Water  Heaters. 
Devices  for  utilizing  the  waste  gases  from  steam 
boilers  to  iieat  the  water  with  which  the  boiler 
is  fed.  After  passing  through  the  boiler-flues 
the  furnace  gases  still  retain  considerable  heat 
Avhich  ordinarily  escapes  up  the  chimney.  The 
economizer  is  so  placed  that'  it  receives  these 
gases  and  extracts  a  portion  of  the  heat  remain- 
ing in  them.  It  consists  of  a  series  of  tubes, 
made  up  in  sections,  connected  at  the  ends  and 
placed  in  a  brick  chamber  through  which  the 
gases  from  the  boiler  pass  to  the  chimney.  The 
feed-water  is  forced  through  the  tubes  while  the 
hot  gases  circulate  around  them.  The  difference 
between  the  difl'erent  forms  of  economizers  lies 
principally  in  the  proportions,  the  design  of 
the  end  connections,  and  the  position  of  the 
tubes. 

ECONOMY.  A  village  in  Beaver  County,  Pa.. 
17  jniles  northwest  of  Pittsburg,  on  the  Ohio 
River  and  on  the  Pittsburg,  Fort  Wayne  and 
Chicago  Railroad.  It  was  founded  by  the 
'Harmonists'  in  1825,  after  their  return  from 
Indiana.  The  community  lias  prospered  finan- 
cially and  is  possessed  of  great  wealth  in  land 
and  factories.  The  members  number  now  only  about 
fifty,  and  the  future  as  a  community  is  in  doubt, 
ilanv  outsiders  are  now  emploved  as  laborers. 
Population  (township).  1890,  'l029;  in  1900, 
1062.     See  Harmonists. 

e'CORCHE,  a'kor'sha'  (Fr..  flayed).  A  figure 
in  which  tlie  muscles  are  represented,  stripped 
of  the  skin,  for  purposes  of  art  study.  From 
a  portion  of  the  figure  the  upper  muscles  are  also 
removed,  so  as  to  exhibit  those  which  lie  nearer 
to  the  bone.  It  is  not  uncommon  to  represent 
the  ecorche  in  action,  in  the  form  of  the  fighting 
gladiator.  The  first  person  who  did  so  was 
Salvage,  a  French  artist  and  anatomist.  To  ren- 
der the  studies  of  pupils  more  complete,  he 
had  this  figure  engraved  in  all  the  points  of 
view,  and  more  or  less  denuded  of  flesh,  till  at 
last  it  was  little  more  than  a  skeleton,  the  only 
muscles  represented  being  those  which  imme- 
diately cover  the  bones.  Figures  of  this  kind  can 
now  be  procured  both  in  plaster  and  papier- 
mache.  Fragments  or  parts  of  the  flgure  in 
ecorche  may  also  be  obtained,  and  few  artists' 
studios  are  without  one  or  more  of  such  figures. 

ECORCHEURS,  a'kor'sher'.  Les  (Fr.,  the 
flayers).  Lawless  bands  infesting  the  rural  dis- 
tricts of  France  and  Belgium  during  the  Hundred 
Years'  War.  They  are  first  heard  of  in  1435, 
when,  led  by  Villandras  and  Crabannes  the  Bas- 
tard, they  began  to  rob,  murder,  and  strip  all 
unprotected  wayfarers. 

E'COSSAISE,  aTco'siiz'  (Fr.,  Scotch).  A 
dance  of  Scottish  origin.  It  was  written  in  3 — 2 
or  2 — 4  time,  and  played  upon  the  bagpipes.  The 
modern  ecossnise  is  a  species  of  contredanse. 
Schubert  wrote  several  ccossaifies  for  tlie  piano- 
forte. 

ECRASEITR,  a'kra'zer'  (Fr.,  crusher).  The 
name  of  a  long  steel  instrument,  invented  by 
the  distinguished  French  surgeon  Chassaignac, 
and    consisting   of    a    fine    cluiin,    which    passed 


round  any  structure — as  the  base  of  a  tumor, 
for  example — gradually  constricts  it,  and  finally 
crushes  its  way  through  it  by  means  of  a  screw 
or  rack  for  tightening  the  chain,  which  is  worked 
at  the  end  of  the  handle.  The  advantage  of  this 
instrument  over  the  knife  is,  that  it  causes  little 
or  no  bleeding,  the  torn  vessels  spontaneously 
contracting  and  closing.  It  is  specially  ap- 
plicable for  the  removal  of  polypi  and  certain 
tumors. 

ECSTASY  (Lat.  ecstasis,  from  Gk.  eKarams, 
ekstasis,  displacement,  astonishment,  from  eft- 
ardvai,  exisfanai,  to  displace,  from  £/c,  ek,  out  + 
lardvai,  histanai,  to  stand).  A  state  of  con- 
sciousness (q.v. )  characterized  by  intense  emo- 
tional excitement,  concentration  of  attention,  and 
loss  of  self-control.  There  are  many  grades  of 
ecstasy,  from  overpowering  joy  or  grief  to  a 
temporary  frenzy  closelj'  resembling  mania.  In 
the  Xeo-Platonic  philosophy  of  the  early  Chris- 
tian centuries,  ecstasy  denoted  a  seizure  or  rap- 
ture in  which  the  individual  was  supposed  to 
transcend  the  distinction  of  subjective  and  ob- 
jective, to  come  into  direct  union  with  God,  and 
to  know  the  ultimate  nature  of  things.  The 
ecstatic  state  of  mysticism  is  somewhat  similar. 
It  is  intended  to  liberate  the  soul  from  the  body, 
to  bring  inspiration,  and  to  induce  the  con- 
templation of  supernatural  objects.  The  most 
common  form  of  ecstasy  results  from  over- 
mastering religious  sentiments.  Religious  ec- 
stasy has  appeared  from  time  to  time,  especially 
in  the  ^fiddle  Ages,  as  a  widespread  epidemic, 
leading  to  the  most  extravagant  actions  in  whole 
groups  of  individuals.  The  term  ecstasy  is  also 
used  in  mental  pathology,  to  denote  an  abnormal 
mental  condition  resembling  the  catalepsy  of 
deep  hypnosis.  There  are,  however,  two  points 
of  difference.  In  ecstasy,  consciousness  is  not 
lacking,  the  mind  being  rather  dominated  by  a 
single  idea ;  and  there  is  subseqvient  memory  of 
the  ecstatic  state.  Consult:  Galton,  Inquiries 
into  Human  Faculty  (London.  1883).  For  illus- 
trations, see  Convulsioxaries  ;  Dancing 
^Iania  :  Teresa,  Saint. 

EC'THESIS  (Xeo-Lat.,  from  Gk.  fh^eo-tc,  ek- 
thesis,  exposition,  from  sk,  ck,  out  -}-d^ffis,  thesis, 
position,  from  ridivai,  tithenai,  to  place).  The 
name  given  to  an  edict  issued  by  the  Emperor 
Heraclius,  in  638,  for  the  purpose  of  settling  the 
troubles  caused  by  Monothelitism.  It  confirmed 
the  monothelitic  doctrine  and  failed  of  its  object. 
It  was  annulled  by  Constans  II.  in  648.  See 
Monothelitism. 

ECTHY'MA  (Xeo-Lat..  from  Gk.  IxiJu/xa,  ek- 
tliijvia,  pustule,  from  cKd^eiv,  ekthyein,  to  break 
out,  from  e/c,  ek,  out  +  diieiv,  thyein,  to  rush). 
A  pustular  affection  of  the  skin,  of  the  temporary 
character  of  an  eruption,  in  which  yellowisii  pus- 
tules occur  which  often  reach  the  size  of  a  split 
pea,  and  have  a  red,  slightly  elevated,  hard  base. 
In  the  course  of  two  or  three  days  after  the 
appearance  of  the  pustule,  it  gains  its  full  size, 
and  after  seven  to  ten  days  it  is  replaced  by  a 
scab,  which  adheres  firmly  to  the  base,  and  is 
somewhat  concave.  On  its  removal,  a  deep  red 
mark,  a  new  scab,  an  \ilcer,  or  a  healed  scar 
remains.  There  is  no  premonitory  or  prepapular 
stage.  It  thus  resembles  impetigo  (q.v.),  as 
well  as  in  being  due  to  pyogenic  cocci.  It  occurs 
only  in  debilitated  people,  especially  in  cases 
of  chronic  alcoholism,  excesses,  debauchery,  ca- 
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chexia,  etc.,  and  therefore  is  generally  found  in 
vagrants,  and  in  inmates  of  jails  and  alms- 
houses. It  also  occurs  in  cases  of  syphilis, 
variola,  glanders,  diabetes,  and  nephritis.  The 
Staphylococcus  pyogenes  aureus,  albus,  or  citreus 
is  the*  causative  bacillus.  The  lesions  are  inocu- 
lable,  and  may  appear  when  the  patient  has 
scratched  the  bites  of  fleas,  lice,  etc.  Treatment 
must  be  directed  to  renovating  the  system  Avith 
proper  food,  habits  of  cleanliness,  and  general 
hygiene,  bitter  tonics,  saline  and  alkaline  laxa- 
tives, and  diuretics.  The  crusts  should  be  re- 
moved with  antiseptic  washes,  and  the  areas 
treated  with  iodoform,  carbolic  acid,  or  bichlo- 
ride of  mercury,  resorcin,  boric  acid,  or  salicylic 
acid. 

ECTODERM  (from  Gk.  sktos,  ektos,  outside 
+  d^p/xa.  r/cc/zifl,  skin),  or  Epiblast.  The  outer 
cellular  layer  of  the  embryo.     See  Embryology. 

ECTOPLASM.     See  Cell. 

ECTOR,  or  HECTOR.  ( 1 )  The  father  of  Sir 
Kay  and  foster-father  to  King  Arthur,  in  the 
Arthurian  legends.  (2)  The  brother  of  Sir 
Launcelot,  in  the  Arthurian  legend,  who,  after 
that  knight's  death,  made  an  expedition  to  the 
Holy  Land,  where,  on  Good  Friday,  he  met  his 
death. 

ECTOTROPH'IC.     See  Mycorhiza. 

EC'TOZO'A  (Neo-Lat.  nom.  pi.,  from  Gk. 
iKTos,  cktos,  outside  +  ^^ov,  zoon,  animal).  A 
term  in  cojitradistinction  to  Entozoa,  designating 
those  parasitic  animals  which  live  upon  the 
external  parts  of  other  animals,  as  lice,  ticks, 
etc.  Such  also  are  many  of  the  entomostracous 
crustaceans,  parasitic  upon  fishes,  these  last 
being  called  more  particularly  Epizoa.  See  En- 
tozoa. 

ECTRO'PION  (Neo-Lat.,  from  Gk.  iKTp6iriov, 
cktroijion,  everted  eyelid,  from  iK,  ek,  out  -|-  rpi- 
ireiv,  trepeitu  to  turn) .  A  term  applied  to  eversion 
of  either  eyelid  exposing  a  portion  of  the  conjunc- 
tiva, the  mucous  membrane  that  lines  the  inner 
surface  of  the  lids.  The  lower  lid  is  the  more 
frequently  aflTected.  The  exposed  conjunctiva  be- 
comes red  and  thickened;  there  is  an  overflow  of 
tears,  causing  an  irritation  and  eczematous  con- 
dition of  the  skin  of  the  lower  lid.  Inflamma- 
tion of  the  conjunctiva  covering  the  eyeball  and 
sometimes  of  the  cornea  may  result  from  in- 
ability to  close  the  lids.  Ectropion  may  be 
caused  by  cicatricial  contraction  after  burns  and 
wounds  ('cicatricial  ectropion')  ;  by  paralysis  of 
the  facial  nerve,  causing  drooping  of  the  lower 
lid  alone  ('paralytic  ectropion')  ;  by  the  relaxa- 
tion of  skin  and  muscles  occurring  in  old  persons, 
and  affecting  only  the  lower  lid  ('senile  ectro- 
pion') ;  by  spasmodic  contraction  of  the  orbicu- 
laris muscle  ('spasmodic  ectropion'):  and  by 
long-continued  inflammation  of  the  eyelid  or  con- 
junctiva. Proper  bandaging  and  the  application 
of  silver  nitrate  may  cure  in  some  cases;  in  other 
cases,  operative  treatment  is  necessary. 

EC-TYPE  (Lat.  ectypus,  Gk.  ektuttos,  ektypos, 
from  iK,  ek,  out  +  riiroi,  typos,  figure).  A  cast 
in  relief  of  an  ornamental  design,  produced  from 
a  mold  or  a  figured  copy  of  an  inscription. 

ECUADOR,  ek'wa-dor.  Bpan.  pron.  a'kwa-D5r' 
(Sp.,  Equator,  so  called  because  the  country 
is  crossed  by  the  equator).  A  republic  of  South 
America,   situated   on   the   western   coast   of  the 


continent  and  bounded  on  the  north  and  east 
by  Colombia,  on  the  south  by  Peru,  and  on 
the  west  by  the  Pacific  Ocean  ( !Map :  South 
America,  B  3 ) .  The  area  of  Ecuador  is  about 
118.500  square  miles;  it  cannot  be  stated  with 
accuracy,  owing  to  the  pending  boundary  dis- 
putes with  Peru  and  Colombia.  The  Galapagos 
Islands  in  the  Pacific  belong  to  Ecuador. 

Topography.  Ecuador  may  be  divided  into 
three  physiographic  regions,  the  coast,  the  An- 
dean highland,  and  the  eastern  plains.  The 
coastal  region  includes  a  strip  of  varying  width, 
but  averaging  about  eighty  miles  between  the 
base  of  the  Andes  and  the  Pacific  shores.  It  is 
crossed  by  several  small  rivers  and  by  mountain 
spurs  of  the  Andes.  The  highland  region  is  de- 
fined by  two  parallel  ranges  or  cordilleras  con- 
nected by  a  number  of  mountain  knots  (the  most 
important  of  which  is  the  Loja  knot,  near  the 
Peruvian  frontier),  and  traversing  the  country  in 
a  direction  from  north  to  south.  The  Western 
Cordillera  contains  the  highest  peak  in  Ecuador, 
Chimborazo,  20,498  feet,  but  its  summits  are 
generally  lower  than  the  eastern  range,  which  is 
crowned  by  Cotopaxi,  19.613  feet;  Antisana,  19,- 
335;  Cayambe,  19,186;  and  by  several  others 
(Altar,  Sangay,  Tunguragua)  exceeding  16,000 
and  17,000  feet.  The  Pacific  range  is  crossed  by 
the  lofty  Tambo  Pass  at  an  altitude  of  10,400 
feet.  Most  of  the  higher  elevations  are  vol- 
canoes, Cotopaxi  being  the  highest  active  con© 
in  the  world.  In  the  western  range,  near  Quito, 
is  the  volcano  Pichineha,  15.918  feet.  Between 
the  parallel  ranges  and  their  connecting  ridges 
lie  elevated  basins,  the  centres  of  agricul- 
ture and  population,  which  have  an  average 
height  of  about  8000  feet.  East  of  the  Andes 
the  surface  falls  rapidly  to  the  A'ast  Montafla  or 
forests  of  the  Amazonian  plains.  Ecuador  is 
watered  by  many  streams,  which  flow  either  into 
the  Pacific  or  the  Amazon.  Those  of  the  latter 
system  are  the  more  important  and  include  the 
Xapo  (with  its  affluents,  the  Aguarico  and  Cura- 
ray),  the  longest  river  of  Ecuador;  the  Putu- 
mayo,  Pastaza,  Morona,  and  Santiago.  ]\Iost  of 
them,  being  interrupted  by  rapids,  are  navigable 
but  for  short  distances.  The  western  rivers  are 
of  little  consequence.  The  chief  among  them  are 
the  ]\Iira  and  Esmeraldas.  In  the  south,  the 
Guayas  reaches  the  Gulf  of  Guayaquil  through  a 
long  estuary  on  which  is  located  the  city  of 
Guayaquil  (q.v. ).  Lakes  are  numerous,  but 
mostly  small. 

Climate.  Ecuador  has  naturally  -a  tropical 
climate,  which,  however,  is  considerably  modi- 
fied by  the  great  elevation  of  the  surface.  In 
the  low  coast  regions  and  the  plains  of  the 
eastern  portion,  as  well  as  in  the  deep  river 
valleys,  the  climate  is  hot  and  rainy,  the  annual 
average  temperature  seldom  falling  below  80 
degrees.  The  most  salubrious  portions  of  the 
country  are  the  elevated  valleys  of  the  Andes, 
lying  at  an  altitude  varying  between  7500  and 
9000  feet,  wliere  the  temperature  is  moderate 
and  fever  almost  unknown,  and  perpetual  spring 
may  be  said  to  reign.  Owing  to  their  tropical  situ- 
ation, the  snow-line  of  the  Ecuador  mountains  is 
very  high,  and  hmnan  habitations  are  met  with 
at  13.360  feet.  Generally  speaking,  there  are  two 
seasons,  the  rainy  season  or  winter,  lasting  from 
December  to  May,  and  the  dry  season,  from  June 
to  November.     Only  in  the  elevated  valleys,  how- 
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ever,  are  the  seasons  marked  with  distinctive 
regularity. 

Flora.  The  flora  of  Ecuador  does  not  differ 
essentially  from  that  of  other  western  coun- 
tries of  South  America,  and  especially  resembles 
that  of  Colombia  and  Peru.  In  the  lower  por- 
tions, in  the  east  and  on  the  foot-hills,  the  vege- 
tation is  purely  tropical.  Thick  forests  of  cabi- 
net-woods and  of  medicinal  plants  occupy  a  con- 
siderable portion  of  the  territory.  Above  6000 
feet  the  vegetation  is  more  northern,  while  above 
10,000  feet  trees  are  seldom  met  with,  and  the 
vegetable  life  consists  of  shrubs  and  coarse 
grasses. 

Fauna.  The  fauna  includes  the  common  South 
American  species,  such  as  several  varieties  of 
monkey,  the  jaguar,  tapir,  llama,  vicuna,  alpaca, 
etc.  Birds.,  which  include  the  condor  and  a  large 
number  of  humming-birds  which  are  restricted  to 
individual  volcanic  cones,  are  represented  in  nu- 
merous species. 

Geology  and  IMineral  Resources.  The  Andes 
contain  Archaean  gneisses  and  granites  and  sedi- 
mentary strata  of  Paleozoic  and  Mesozoic  age, 
all  closely  folded  and  broken  in  many  places  by 
eruptions  of  volcanic  rocks.  The  coast  and  the 
eastern  plains  are  floored  by  Cretaceous  and 
Tertiary  strata. 

Very  little  has  been  done  to  develop  the  min- 
eral resources  of  Ecuador,  and  their  value  is  as 
yet  unknown.  In  the  province  of  Esmeraldas  there 
are  placer  deposits  of  gold  along  the  Santiago, 
Uimbi,  and  Cochabibi  rivers,  which  are  worked  in 
a  small  way,  and  near  Zarunia,  Province  of  Oro, 
gold  quartz  is  mined  by  an  American  company. 
The  tctal  output  of  gold  is  not  more  than  $500,- 
000.  Copper,  iron,  coal,  and  petroleum  are  be- 
lieved to  occur  in  quantities  to  warrant  exploita- 
tion. 

Agriculture.  The  agricultural  resources  of 
Ecuador  are  considerable.  The  soil  in  the  lower 
portions,  as  well  as  in  the  elevated  valleys,  is 
of  singular  fertility  and  produces  a  large  variety 
of  crops.  The  principal  product  is  cocoa,  which 
is  cultivated  chiefly  in  the  provinces  of  Manabi, 
Guayas,  and  Oro.  Estimates  in  1888  placed  the 
number  of  cacao-trees  at  over  47,000.000.  with  an 
annual  production  of  over  20,000,000  kilograms 
(57,000,000  pounds).  Xext  in  importance  to 
cocoa  is  coftee,  which  is  cultivated  in  several  dis- 
tricts. The  conditions  for  sugar  cultivation  are 
very  favorable,  and  the  industry  is  gradually 
extending.  Tobacco,  ivory-nuts,  rice,  Ihdian 
corn,  as  well  as  the  common  cereals,  such  as 
Avheat,  barley,  oats,  and  a  number  of  medicinal 
and  industrial  plants,  are  also  raised  for  the 
home  market,  as  well  as  for  export.  The  rubber- 
tree  abounds,  and  the  collecting  of  rubber  is  a 
growing  industry.  The  cattle  and  sheep  holdings 
are  large,  and  considerable  alfalfa  is  cultivated. 
Cheese  is  a  staple  food. 

IMaNUFACTURES,  CoMifERCE,  AND  TRANSPORTA- 
TION. With  the  exception  of  some  coarse  fabrics 
for  native  consumption,  straw  braid  used  for 
the  manufacturing  of  hats  and  other  straw 
articles,  Ecuador  has  hardly  any  manufactures. 
The  commerce,  although  steadily  increasing,  is 
as  yet  unimportant.  The  exports  consist  chiefly 
of  cocoa.  Coflfee,  sugar,  ivory-nuts,  rubber,  are 
shipped,  and  some  gold.  The  exports  have  in- 
creased from  14,052.514  sucres  (48.7  cents)  in 
1893  to  15,419,222  sucres  in  1900.    The  imports. 


consisting  mostly  of  textiles,  metal  ware,  and 
necessaries  of  life,  have  risen  during  the  same 
period  from  10,052,163  sucres  to  13,431,179 
sucres.  The  trade  is  mostly  with  France.  Ger- 
many, Great  Britain,  and  the  United  States. 
The  commerce  with  the  United  States  in  the 
period  of  1890-1900  has  increased  as  follows: 
Imports  from  Ecuador,  in  1890,  .$830.437 ;  in 
1900,  $1,524,378.  Exports  from  the  United  States 
in  1890,  $903,159;  in  1900,  $1,216,008.  The 
United  States  imports  most  of  Ecuador's  rubber 
and  a  considerable  portion  of  its  cocoa,  and  ex- 
ports to  it  railway  supplies  and  foodstuff's.  The 
chief  ports  are  Guayaquil,  jSIanta,  and  Esme- 
raldas. The  mountainous  surface  of  the  country 
is  unfavorable  to  the  development  of  transporta- 
tion facilities.  The  roads  are  mostly  for  pack- 
animals,  being  almost  impassable  during  the 
rainy  season.  The  chief  road  runs  from  Quito 
(q.v. ),  the  capital,  toward  Guaj^aquil  and  the 
ocean.  Of  open  rail.way  lines  Ecuador  has  only 
about  67  miles — a  short  line  from  Duran,  south 
of  Guayaquil,  to  Chimbo.  A  line  about  300  miles 
in  length,  from  Quito  to  Guayaquil,  is  to  be 
completed  about  1905.  It  is  being  put  through  by 
foreign  capital,  and  its  entire  cost  is  estimated 
at  $18,000,000.  The  coast  rivers  are  navigated 
by  American  and  native  steamers.  There  is 
telegraph  conmiunication  between  Quito  and 
Guayaquil,  and  also  with  Colombia,  while  Guay- 
aquil has  cable  connection  with  Panama  and 
Peru. 

Government.  The  Constitution  dates  from 
1830  and  has  been  frequently  altered.  The  ex- 
ecutive authority  is  shared  by  the  President  with 
a  responsible  ministry.  The  President  is  elected 
directly  for  a  period  of  four  years.  The  Vice- 
President  is  elected  in  the  same  manner,  but  two 
years  after  the  election  of  the  President,  serving 
accordingly  across  two  terms.  The  Congress  con- 
sists of  two  Houses.  The  members  of  the  Senate 
(two  for  each  province)  are  elected  directly  for 
four  years.  The  House  of  Representatives  con- 
sists of  members  elected  directly  for  two  years, 
at  the  rate  of  one  Deputy  for  every  35,000  in- 
habitants, with  a  Deputy  for  every  additional 
15,000  inhabitants  or  more.  The  Indians,  being 
practically  in  a  condition  of  slavery,  are  un- 
represented. Congress  meets  biennially,  but  can 
be  summoned  for  an  extra  session  by  the  Presi- 
dent. The  voting  franchise  is  restricted  to 
every  male  citizen  of  twenty-one  years  of  age 
who  is  able  to  read  and  write.  The  local  admin- 
istrators, from  the  governors  of  the  provinces 
down  to  the  lieutenants  of  the  parishes,  are  all 
appointed  by  the  President  and  removed  at  his 
discretion.  For  administrative  purposes  Ecua- 
dor is  divided  into  sixteen  provinces,  besides  the 
Gahlpagcs  Archipelago,  which  is  administered  by 
a  territorial  chief.  For  the  administration  of 
justice  there  are  a  supreme  court  of  six  judges 
appointed  by  the  Congress,  six  superior  courts  or 
courts  of  appeal,  whose  judges  are  also  a])pointed 
by  the  Congress,  and  a  number  of  connuercial 
and  other  infericn-  courts.  For  military  defense 
Ecuador  has  a  standing  army  of  about  3300  men 
and  a  national  guard  al)out  30,000  strong.  The 
navy  consists  of  a  torpedo-boat  and  a  transport. 
See  Armies  and  Navies. 

J'iNANCE.  The  revenue  of  Ecuador  is  derived 
mostly  from  customs  duties  and  to  some  extent 
from  taxes  on  real  estate  and  income,  and  from 
Government     monopolies     and     property.       At 
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present  the  budget  balances  at  over  8,000,000 
siieres  ($3,89(5,000),  but  the  revenue  generally 
falls  short  of  the  expenditures  and  loans  are 
necessarily  resorted  to.  The  public  debt  is  in  a 
state  of  confusion.  Ecuador's  share  of  indebted- 
ness at  the  dissolution  of  the  Republic  of  Colom- 
bia in  1830  amounted  to  £1,824,000  ($8,883,000). 
It  Avas  not,  however,  until  1854  that  the  bond- 
holders managed  to  get  from  the  Government  a 
formal  recognition  of  its  debt.  In  1867  payment 
on  the  debt  ceased,  and  the  arrears  amounted  in 
1891  to  £428,640.  By  an  arrangement  with  the 
■creditors  in  1892  the  principal  was  reduced  to 
£750,000,  which  sum  was  afterwards  further  re- 
duced, and  at  present  the  entire  foreign  debt 
amounts  to  about  £671,000  ($3,267,800),  and  is 
held  entirely  by  the  Guayaquil  and  Quito  Rail- 
way Company.  In  1896  the  internal  debt 
amounted  to  4,580,000  sucres  ($2,275,400).  It 
has  increased  considerably  since  then.  Ecuador 
adopted  the  gold  standard  in  1900.  The  metal 
currency  of  the  republic  is  estimated  at  4,000,000 
sucres  ($1,948,000),  of  which  only  one-fourth  is 
gold  coin.  There  are  also  in  circulation  banknotes 
to  the  amount  of  about  6.000,000  sucres  (.$2,922,- 
000).  Two  banks  issue  notes  for  circulation:  the 
Banco  del  Ecuador  and  the  Banco  Comercial  y 
Agricola.  with  a  combined  capital  of  2.500,000 
sucres.     There  are  two  other  leading  banks. 

AYeights  and  ^Measures.  The  unit  of  value  is 
the  peso  or  sucre.  equivalent  to  48.7  cents.  There 
are  gold  condors  (10  sucres)  and  fractions  of  a 
Sucre  in  nickel  and  copper  pieces.  The  metrical 
system,  adopted  in  1856.  is  used  only  in  official 
publications.  The  current  measures  and  weights 
are  essentially  the  same  as  in  the  United  States. 
The  unit  for  linear  measure  is  the  vara  (yard)  ; 
for  weight,  libra  (povmd)  ;  for  capacity,  fanega 
(4.44  cubic  feet) . 

Education.  Elementary  education  is  gratu- 
itous and  obligatory.  There  are  a  university  at 
Quito,  and  a  number  of  secondary  schools;  the 
elementary  schools  number  OA'er  1000,  and  have 
an  attendance  of  about  70,000.  Ecuador  is  at  a 
low  ebb. 

Poplt-atiox.  The  population  of  Ecuador  in 
1889  by  provinces  is  given  as  follows: 

Carc-hi 36,000 

Imbabura 67.940 

Pichineha 205.000 

Leon 109,600 

Tunpuragua 103,033 

Chimborazo 122,200 

Canar 64,0U 

Azuay 132,400 

Loja 66,456 

Bolivar 43,000 

Rio8 32,800 

Ore 32,600 

Guava.<s 98,042 

Manabi 64,123 

E.snieraldas 14,553 

OiientP 80,000 

Total 1,271,761 

In  1S97  the  population  was  estimated  at 
1,400,000.  The  population  of  the  territory  of 
the  Galapagos  is  given  as  400,  The  whites  num- 
ber about  100,00(5,  those  of  mixed  origin  about 
400,000,  while  the  remainder  consists  of  Indians 
and  a  small  number  of  negroes.  Tlie  prevailing 
language  of  Ecuador  is  a  Peruvian  dialect.  There 
are  said  still  to  be  communities  of  p^ire  Quichuas. 
The  Cayapas  and  the  Tochi  are  probably  de- 
scended  from  the  ancient   conquered   peoples   of 


Ecuador.  The  civilized  Indians,  belonging  gen- 
erally to  the  Quitus  race,  form  the  great  laboring 
class.  In  the  Amazonian  valleys  several  tribes — 
the  Oregones,  Encabellados.  etc. — are  related  to 
those  of  western  Brazil.  In  the  east,  too,  gen- 
eralh'  are  foimd  the  Jivaros,  Zaparo,  Abiquira, 
and  other  peoples  who  are  supposed  to  be  of  the 
Tupi  and  the  Carib  races.  They  were  formerly 
progressive  and  prosperous,  but  have  greatly  de- 
teriorated since  the  expulsion  of  the  Jesuits  in 
the  latter  part  of  the  eighteenth  century.  The 
Constitution  provides  that  the  religion  shall  be 
Roman  Catholic.  Qther  faiths  are  rather  freely 
tolerated. 

History.  The  history  of  Ecuador  up  to  the 
coming  of  the  Spaniards  is  involved  in  obscu- 
rity. Whatever  there  was  among  the  natives 
in  the  way  of  writings  and  records  which  dealt 
with  their  earlier  experiences  the  fanatical  mis- 
sionaries converted  into  ashes.  There  is,  how- 
ever, among  the  Indians  the  tradition  that  cen- 
turies prior  to  the  coming  of  the  Europeans 
there  had  existed  a  strong  kingdom  in  what  is 
now  Ecuador,  called  Quito,  which  in  the  tenth 
century  was  overthrown  by  a  coast  people  known 
as  the  Caras.  The  kings  of  the  Caras  occupied 
the  throne  until  1475,  when,  after  a  long  and 
desperate  resistance,  they  succumbed  to  the 
Inca  armies  of  Peru,  led  by  Huayna  Capac  the 
Great,  who  added  Ecuador  to  his  dominions, 
establishing  his  capital  at  Quito.  At  his  death 
his  territories  were  divided  between  his  two 
sons,  Huascar,  who  held  Peru,  and  Atahualpa, 
who  reigned  at  Quito.  They  soon  fell  out, 
prosecuting  war  after  war  against  each  other, 
the  former  being  at  last  overthro\\-n  in  1532.  It 
was  at  this  juncture  that  Pizarro.  having,  with 
a  handful  of  men,  embarked  upon  the  conquest  of 
the  realm  of  the  Incas.  arrived  on  the  scene.  He 
seized  Atahualpa  at  Cajamarca,  and  in  1533  he 
put  him  to  death.  The  A^ast  territories  of  the 
unfortunate  Inca  were  added  to  the  Spanish  Em- 
pire. They  were  erected  into  a  presidency,  with 
Quito  as  capital,  and  subordinate  to  the  Viceroy 
of  Peru.  It  remained  thus  until  the  outbreak  of 
the  great  revolution  which  freed  South  America 
from  Spanish  rule. 

The  defeat  of  the  Spaniards  in  the  battle  of 
Pichineha.  in  1822,  liberated  the  Province  of 
Quito,  which  now  constituted  part  of  the  Republic 
of  Colombia,  organized  under  the  auspices  of 
Bolivar.  In  1829  Venezuela  withdrew  from 
the  confederation,  and  in  1830  the  independent 
Republic  of  Ecuador  was  constituted.  Then 
there  followed  a  number  of  struggles  between 
rival  political  leaders,  of  whom  the  chief  were 
Flores  and  Rocafuerte,  which  demoralized  the 
country,  destroying  all  security  of  person  and 
fortunes.  The  Ecuadorians,  however,  were  not 
content  with  fighting  among  themselves — they 
interspersed  their  local  outbreaks  with  wars 
against  their  neighbors,  Peru  and  Colombia.  In 
1845  Vicente  Roca  became  President,  and  one  of 
the  distinguishing  acts  of  his  regime  was  the 
convention  with  England  for  the  abolition  of 
slavery. 

From  1850  the  struggle  between  the  Clerical 
and  Liberal  parties  became  bitter.  In  that  year 
Diego  Xoboa.  of  the  Clerical  Party,  having  seized 
the  Presidency,  was  overthrown  by  the  Liberals 
under  General  Urbino.  The  power  rested  with 
the  latter  party  till  1860.  when  there  occurred  a 
general  breaking  up,  with  several  leaders  claiming 


ECUADOR. 


479 


EDDA. 


the  Presidency.  The  Clericals  finally  triumphed, 
and,  under  IMoreno,  carried  things  with  a  high 
hand,  until  the  latter  was  assassinated  in  1875. 
In  1895-96  a  new  civil  war  broke  out  between 
the  two  parties,  resulting  in  a  Liberal  triumph, 
(jlcneral  Alfaro  became  President,  and  since  that 
time  the  situation  of  the  country  has  generally 
improved.  A  Clerical  uprising  in  1899  led  to 
troubles  with  Colombia ;  but  a  new  Liberal  Presi- 
dent was  peacefully  inaugurated  August  31,  1901. 
Bibliography.  Cevallos,  Geografia  del  Ecua- 
dor (Lima,  1888)  ;  Child,  The.  Spanish- Ameri- 
can Republics  (New  York,  1891);  Wolf, 
Geografia  y  geologia  del  Ecuador  (Leipzig, 
1892)  ;  id.,  Yiages  cienticos  por  la  repiiblica 
del  Ecuador  (Guayaquil,  1879)  ;  Wappaus, 
"Ecuador,"  in  Stein,  Handhuch  der  Geographic 
(Leipzig,  1871)  ;  Reiss  and  Stiibel,  Hochgebirge 
der  Republik  Ecuador  (Berlin,  1892-98);  Has- 
feaurek.  Four  Years  Among  Spanish  Americans 
(Cincinnati,  1881)  ;  Simson,  Travels  in  the 
AVilds  of  Ecuador  (London,  1887)  ;  Monnier, 
Des  Andes  au  Para  (Paris,  1890)  ;  Whymper, 
Travels  Amongst  the  Great  Andes  of  the  Equator 
(London,  1892)  ;  Kolberg,  A"ac7i  Ecuador  (Frei- 
burg, 1897);  Cevallos,  Resiimen  de  la  historia 
del  Ecuador   (Guayaquil,  1886). 

ECZEMA  (Neo-Lat.,  fromGk.  eK^efxa,  ekzema, 
skin-disease,  from  iK^eTv,  ekzein,  to  boil  out,  from 
iK,  ek,  out  +  ^dv,  zein,  to  boil).  An  inflamma- 
tory disease  of  the  skin  characterized  by  a 
number  of  cutaneous  lesions,  such  as  macules, 
papules,  pustules,  vesicles,  scales,  and  crusts, 
generally  with  exudation  of  serum  and  intense 
itching.  It  is  the  conunonest  skin-disease,  and 
represents  from  one-half  to  one-third  of  all  cuta- 
neous affections.  It  may  be  acute  or  chronic  in 
its  course.  It  is  divided  into  four  elementary 
types:  erythematous,  papular,  vesicular,  and 
pustular;  but  there  are  several  secondary  types, 
such  as  squamosum,  rubrum,  parasiticum,  sebor- 
rhneicum.  marginatum,  neuroticum,  diabeticorum, 
intertrigo,  fissum,  verrucosum,  and  sclerosum. 
Among  internal  causes  of  eczema  are  alcoholic 
beverages,  dietetic  errors,  medicines,  visceral 
disorders,  goixt,  scrofula,  and  neurasthenia. 
From  the  belief  that  a  'humor  of  the  blood' 
caused  eczema,  it  has  been  commonly  called 
'salt  rheum.'  Among  external  causes  are  scratch- 
ing, heat,  cold,  friction,  and  pressure,  acids  and 
poisons,  and  animal  and  vegetable  parasites. 
Treatment  must  be  directed  to  the  particular 
form  of  the  disease.  In  all  cases  strict  dietetic 
and  hygienic  rules  must  be  followed,  causes  must 
be  removed  or  treated  with  a  view  to  removal; 
laxatives,  iron  tonics,  bitter  principles,  and  elec- 
tricity are  used.  Locally,  antiseptic  powders, 
zinc,  salicylic  acid,  permanganate  of  potash,  tar, 
iclithyol,  thymol,  oil  of  cade,  bismuth,  mercury, 
lead,  carbolic  acid,  sulphur,  and  green  soap  are 
among  the  drugs  used.  Each  case  must  be  in- 
telligently studied  if  treatment  is  to  succeed. 

EDAM,  Dutch  pron.  a-diim'.  A  town  of  the 
Netherlands  in  the  Province  of  North  Holland, 
12  miles  north-northeast  of  Amsterdam  (Map: 
Netherlands,  D  2) .  One  of  its  Reformed  churches, 
with  large  painted  windows,  is  among  the  finest 
in  North  Holland.  The  town  is  chiefiy  known 
through  its  cheeses  and  its  clieese  fair.  Other 
industries  are  ship-building,  rope  and  sail  mak- 
ing.  Population,  in  1891,  6424;  in  1899,  6444. 


EDAM  CHEESE.    See  Cheese  ;  Cheese -]\Iak- 

IXG. 

EDAPH''IC  ( from  Gk.  eSa^os,  edaphos,  founda- 
tion, soil).  In  botany,  edaphic  influences  are 
those  that  are  local,  especially  those  that  reside 
in  the  soil.  This  term  is  opposed  to  climatic,  e.g. 
a  cypress  swamp  is  an  edaphic,  and  a  desert  is  a 
climatic  area.  See  Ecology;  Distribution  of 
Plants. 

ED'DA.  A  title  applied  to  two  distinct  works 
in  Scandinavian  literature,  the  Edda  of  Sccmund 
the  Wise,  and  the  Edda  of  Snoi'ri  Sturluson. 
They  are  also  called  respectively  the  Poetical 
and  the  Prose,  and  the  Elder  and  the  Younger 
Edda.  The  latter  of  these,  to  which  alone  the 
name  Edda  is  properly  applied,  treats  of  Scan- 
dinavian mythology  and  of  the  language  and 
modes  of  composition  of  the  ancient  skalds 
( q.v. ) .  Its  original  purpose  was  to  serve  as  a 
guide  for  young  poets.  Accompanying  this  Edda 
are  four  grammatical  treatises,  which  are  fre- 
quently included  in  modern  editions.  They  have 
also  been  published  separately,  with  critical  in- 
troductions and  notes  (Copenhagen.  1884-86). 
As  its  second  name  implies,  the  Prose  Edda  is 
ascribed  to  the  Norse  historian  and  politician 
Snorri  Sturluson  ( q.v. ) ,  who  flourished  in  the  first 
half  of  the  thirteenth  century.  It  consists  of  three 
main  parts:  (1)  Gylfaginning  (the  deception  of 
Gylfi),  in  which  various  exploits  of  tlie  gods  and 
goddesses  are  related  to  a  mythical  Swedish  king 
Gylfi,  who  is  supposed  to  visit  Asgard;  (2) 
Skaldskaparmdl  (the  language  of  poetry),  in 
which  an  explanation  is  given  of  many  of 
the  figures  of  speech  used  by  the  skalds ;  ( 3 ) 
Hiittatal  (list  of  metres),  a  catalogue  of  the 
different  kinds  of  metres  used  by  the  skalds. 
Snorri's  treatment  of  the  mythology  is  often  in- 
accurate, and  is  not  free  from  contradictioiLs.  This 
is,  however,  in  spite  of  its  evident  faults,  one 
of  the  most  important  monuments  of  Old  Norse 
literature.  The  Prose  Edda  was  first  published 
by  Resenius  in  Copenhagen  in  1665.  This  edi- 
tion includes  a  translation  into  Latin  by  the 
editor  and  otliers.  The  next  edition  was  pub- 
lished in  Sweden  (1746).  The  first  modern  criti- 
cal edition  is  that  of  Rask,  published  at  Stock- 
holm in  1817.  The  most  complete  modern  edi- 
tion is  the  Arna-Magnosan  (Copenhagen,  1848- 
87 ) ,  in  three  volumes,  with  a  Latin  translation 
and  notes.  Finnur  Jonsson  has  edited  both 
the  Eddas,  with  German  notes  (1880-90).  E. 
Wilken's  Die  Prosaische  Edda  im  Auszuge  ( 1877- 
82)  contains  the  first  two  parts,  with  a  German 
glossary.  The  standard  German  translation  is 
Simrocic's  (1851).  The  (?.)/?/« ^imninf/ was  trans- 
lated into  French  by  Bergmann  (2d  ed.  1871). 
Ine  mythological  part  has  been  translated  into 
English  by  Dasent  (1842),  and  by  Blackwell  (in 
Mallet's  yorthcr)i  Antiquities).  R.  B.  Ander- 
son's version  (1880)  includes  the  narrative  por- 
tion of  the  Poetical  Diction,  and  several  minor 
parts. 

The  Elder  Edda  is  a  collection  of  mythological 
and  heroic  Scandinavian  songs,  thirty-three  in 
all,  the  date  of  whose  composition  in  their 
present  form  may  probably  be  referred  to  dif- 
ferent periods  between  the  tenth  and  the  thir- 
teenth centuries.  The  view  that  assigns  to  them 
a  great  antiquity  is  no  longer  held  by  scholars. 
Tlie  arrangement  of  the  whole  is  very  unsyste- 
matic,  and  the  text   is   in  many  parts   corrupt. 
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Vigfusson,  in  the  Corpus  Poeiicum  Boreale,  vol.  i. 
(1883),  tried  to  reari'ange  the  parts,  but  his 
attempt  is  regarded  as  ingenious  rather  than 
convincing.  These  songs,  which  were  discovered 
and  first  brought  to  the  notice  of  European 
scholars  in  1643  by  Brynjolf  Sveinsson,  Bishop 
of  Skalholt,  in  Iceland,  were  incorrectly  sup- 
posed by  him  to  be  the  work  of  Siemund  the  Wise 
(1055-1132).  His  application  to  them  of  the 
name  Edda  is  also  improper,  as  tliat  title,  which 
probably  means  poetic  giiide,  belongs  only  to  the 
prose  work.  The  etymology  of  the  word  that 
connects  it  with  great-grandmother  is  no  longer 
taken  seriously.  The  unique  ISIS,  in  which  the 
Elder  Edda  is  contained  is  called  the  Codex 
Regius,  and  is  lodged  in  the  Royal  Library  at 
Copenhagen.  A  splendid  lithographic  facsimile 
edition,  Avith  a  diplomatic  text,  was  issued  in 
1891  under  the  editorship  of  Wimmer  and  Jons- 
son.  A  facsimile  of  a  fragment  of  another  MS. 
of  the  Edda  was  published  five  years  later  by 
Jonsson.  The  collection  was  first  published 
entire  at  Stockholm  in  1818  by  A.  A.  Afzelius, 
and  at  Copenhagen  by  the  Arna-Magnsean  Com- 
mission in  1777-1828,  with  a  Latin  translation, 
glossaries,  etc.  Complete  editions  were  also  pub- 
lished bv  Munch  (1847).  Liining  (1859),  Mobius 
(I860),' and  Svend  Grundtvig  (1867).  But  all 
former  editions  have  been  superseded  by  that  of 
Sophiis  Bugge  (1867).  Hildebrand's  edition 
(1876)  is  accompanied  bv  a  valuable  glossary 
by  H.  Gering  (2d  ed.  1896).  In  Gernian,  the 
best  rendering  is  Simrock's.  Both  Ettmiiller 
and  the  brothers  Grimm  have  translated  por- 
tions. The  latest  German  version  is  H.  Gering's 
(1892).  A  Danish  rendering  of  the  mythical 
lays  by  Karl  Gjellerup  was  issued  in  an  illus- 
trated edition  in  1895.  The  standard  Danish 
translation  is  Miiller's  (1871).  There  is  a 
French  rendering  by  E.  de  Laveleye  (1866).  The 
earliest  English  translation  is  Cottle's  (1767). 
A  complete  English  translation  by  Ben  Thorpe 
was  published  in  1866.  Several  of  the  lays  are 
translated  by  R.  B.  Anderson,  in  his  Northern 
Mythology  (1875).  In  the  Corpus  Poeticum 
an  English  rendering  is  given  by  F.  Yorke 
Powell,  in  which  the  arrangement  of  Vigfus- 
son's  text  is  followed. 

For  a  discussion  of  the  question  of  the  pos- 
sible non-Scandinavian  origin  of  the  Elder  Edda, 
consult  Bugge.  Home  of  the  Eddie  Lays,  trans- 
lated by  Schofield  (London,  1899).  See,  also, 
Scandina\t:an  Mythology. 

ED'DOES.     See  Cocco. 

ED'DY,  Clarence  (1851  — ).  An  American 
organist  and  composer,  born  at  Greenfield,  Mass. 
He  studied  under  Dudley  Buck  in  Hartford,  coun- 
terpoint under  Haupt.  and  piano  under  Loesch- 
horn  in  Berlin.  In  1894  he  was  made  organist 
of  the  First  Congregational  Church  in  Chicago, 
Avliere  he  had  been  director  of  the  Hershey 
School  of  Musical  Art  since  1876.  !Mr.  Eddy's 
series  of  100  organ  recitals,  with  entirely  dif- 
ferent programmes,  given  in  1877-79,  is  one  of 
the  most  memorable  achievements  in  the  history 
of  American  music.  He  has  composed  organ  mvi- 
sic,  translated  Haupt's  Counterpoint,  Fugue,  and 
Double  Counterpoint  (1876).  and  publislied  The 
Church  and  Concert  Organist  (1882-85),  The 
Organ  in  Church   (1887).  etc. 

EDDY,  Henry  Tltrner  ( 1844— ) .  An  Ameri- 
can   scientist,    born    at    Stoughton,    Mass.      He 


was  educated  at  Yale  University  and  Sheffield 
Scientific  School,  and  later  took  a  further  scien- 
tific course  in  Berlin  and  Paris.  After  holding  a 
professorship  in  mathematics,  astronomy,  and 
civil  engineering  at  the  University  of  Cincinnati 
(1874-90),  and  acting  as  dean  of  tlie  academic 
faculty  of  that  institution  (1874-77,  1884-89), 
he  became  its  president  in  1890.  He  was  also 
president  of  the  Rose  Polvtechnic  Institute  at 
Terre  Haute,  Ind.,  from  1891  to  1894,  when  he 
accepted  the  chair  of  engineering  and  mechanics 
at  the  University  of  ^Minnesota.  His  works  in- 
clude: Analytical  Geometry  (1874);  Researches 
in  Graphical  Statics  (1878);  Thermodynamics 
( 1879)  ;  Xeue  Constructionen  aus  der  graphischen 
Statik  (1880);  and  Ma.ximum  Stresses  Under 
Concentrated  Loads  (1890). 

EDDY,  ]\£\Ry  Baker  Gloa-er  (c.1822—  ) .  The 
founder  of  the  Christian  Scientist  denomination. 
She  was  born  at  Bow,  near  Concord,  N.  H.  When 
a  comparatively  young  woman,  she  removed  to 
the  South  and  married  Col.  George  W.  Glover,  of 
Charleston.  S.  C,  with  whom  she  lived  in  that 
city.  In  1877  she  married  Dr.  Asa  G.  Eddy. 
Mrs.  Eddy  giA^es  1866  as  the  date  of  her  discov- 
ery of  Christian  Science.  She  founded  the  first 
Christian  Science  Church  at  Boston  in  1879.  and 
opened  the  ^Massachusetts  JNIetaphysical  College 
there  in  1881.  She  frequently  appeared  upon 
the  lecture  platform,  and  AA'rote  much  for  the 
Christian  Science  publications,  but  is  most  Avidely 
knoAvn  as  the  author  of  Science  and  Health,  with 
Key  to  the  Scriptures.  The  first  edition  of  this 
Avork  AA^as  published  in  1875,  and  since  then  it 
has  been  reprinted,  Avith  various  modifications  in 
its  AA'ording,  to  the  number  of  more  than  a  quarter 
of  a  million  copies.  It  sets  forth  the  Christian 
Scientists'  interpretation  of  the  Holy  Scriptures 
and  their  understanding  of  the  religion  of 
Christ.  Christian  Scientists  belieA'e  that  liA^ing  in 
strict  accord  Avith  its  teaching  Avill  improA^e  the 
moral  and  spiritual  condition  of  its  adherents, 
and  consequently  their  physical  condition.  Some 
of  Mrs.  Eddy's  other  publications  are:  People's 
Idea  of  God  (1886)  ;  Christian  Healing  (1886)  ; 
Retrospection  and  Introspection  (1891);  Unity 
of  Good  (1891):  Rudimental  Divine  Science 
(1891);  2V'o  and  Yes  (1891);  Manual  (1895); 
Miscellaneous  ^Yritings  (1896);  Christ  and 
Christmas  (1897)  ;  Christian  Science  versus  Pan- 
theism (1898);  Pulpit  and  Press  (1898);  and 
Message  to  the  Mother  Church  (1900,  1901, 
1902).    See  Christian  Science. 

EDDY,  Richard  (1828—).  An  American  Uni- 
versalist  clergAauan.  He  was  born  at  Provi- 
dence, R.  I.,  June  21,  1828.  He  entered  the  min- 
istry in  1821.  During  tne  Civil  War  he  Avas 
chaplain  of  the  Sixtieth  Xcav  York  Volunteers, 
and  has  Avritten  a  history  of  the  regiment. 
Since  1877  he  has  been  president  of  the  Uni- 
A'ersalist  Historical  Society,  and  since  1887 
editor  of  the  Universalist  Register.  He  has  pub- 
lished: History  of  Universalism  in  America, 
1636-1886  (1884-86);  Alcohol  in  History 
(1887);  Universalism  in  Gloucester,  Mass. 
(1892);  History  of  Universalism,  a.d.  120-1890 
(1894);  Life  of  Thomas  J.  Sawyer,  D.D.,  and 
Caroline  M.  Sawyer   (1900). 

EDDY  CURRENTS.  See  Foucault  Cur- 
rents. 

ED'DYSTONE.     See  Lighthouse. 


EDELWEISS,    ETC. 


1  ELM   LEAF  (Ulmus    Americana).  4.  AN  AFRICAN   EUPHORBIA  (Euphorbia  officinarum). 

la  FRUIT,  of  the  same  Elm.  5.  EDELWEISS  (Leontopodium  Alpinum). 

2.  BLUE  GUM   SPRAY  (Eucalyptus  globulus).  ^  6.   ELECAMPANE  (Inula   helenium). 

3.  CALADIUM   or  ELEPHANT'S   EAR  (Caladium  bicolor)  and  spathe. 
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EDELFELT,  a'dd-fek,  Aluert  Gustav  Aris- 
TED  (1854 — ).  A  Finnish  painter,  born  at  Hel- 
singfors.  He  studied  at  the  Academy  of  Fine 
Arts  in  Antwerp,  and  then  under  GerOme  in 
Paris.  His  work  includes  studies  of  the  life  and 
scenery  in  his  native  country;  two  of  these  are 
in  the  Luxembourg,  '"Divine  Service  on  the  Sea- 
shore" (1882),  and  "A  December  Day  in  Fin- 
land." He  is  also  known  as  a  water-color  and 
pastel  artist.  He  received  a  second-class  medal 
in  1882. 

EDELMANN,  a'del-man,  Johanx  Christian 
(1698-1707).  A  German  rationalist,  born  at 
Weissenfels.  He  studied  theology  at  the  Univer- 
sity of  Jena,  resided  for  a  time  with  Count 
Zinzendorf  at  Herrnhut,  and  participated  in  the 
translation  of  the  Berleburg  Bible.  Soon  after 
he  turned  weaver,  donned  a  JNlennonist  smock- 
frock,  and  continued  authorship  only  at  the 
request  and  with  the  support  of  interested 
friends.  Having  come  to  Neuwied,  he  was  there 
compelled  by  the  Count  to  draw  up  a  confession 
of  faith;  and  when  this  was  printed,  without  his 
consent  and  in  a  garbled  version,  he  retorted  by 
publishing  the  true  copy  with  annotations  as 
an  Ahyenotifites,  jecloch  undern  nicht  icieder  auf- 
genotigtes  Gldiibenshckoinfuis  (1740).  Perse- 
cuted as  a  free-thinker,  he  fled  to  Altoona,  where 
he  lived  in  concealment,  not  venturing  into  Ham- 
burg by  day  for  fear  of  the  derision  of  the  work- 
men from  the  cordage  factories.  In  1749  lie  went  to 
Berlin,  where  Frederick  II.,  though  forbidding 
him  to  publish  further^  tolerated  him,  on  the 
groimd,  it  is  said,  that  fools  had  to  be  endured. 
He  was  described  as  a  choleric  and  laborious  per- 
son. He  was  among  the  first  German  opponents 
of  positive  religion,  which  he  denounced  as  super- 
stition. His  views  were  not  new,  but  were  pro- 
claimed witli  a  blasphemous  emphasis  which 
attracted  brief  attention.  Among  his  other 
works  are  Moses  mit  aufgedecktem  Angesicht 
(1740),  and  Die  GdttUchkeit  der  Vernunft 
(1742).  An  autobiography,  edited  by  Klose, 
appeared  in  Berlin  in  1849. 

EDELWEISS,  a'del-vis  (Ger.,  noble  white, 
from  edel,  no1)le  +  -weiss,  white),  Leontopodium 
aJpinitm.  An  alpine  perennial  woolly  plant  of 
the  composite  family,  found  in  Switzerland,  the 
Tyrol,  Carinthia,  Alpine  Austria,  and  Siberia.  It 
bears  heads  of  flowers  surrounded  by  woolly 
bracts  and  sage-green  leaves.  It  is  famous,  not 
by  reason  of  its  beauty,  but  because  of  its  scar- 
city, and  the  supposed  difficulty  of  obtaining  it 
ir  its  elevated  haunts,  and  is  so  rare  in  Switzer- 
land that  several  cantons  protect  it  by  law.  It 
is  readily  cultivated  and  may  be  frequently  seen 
in  gardens  in  America  and  Europe.  In  Swiss 
poetry  and  legend  it  plays  a  prominent  part. 

E'DEN  (Heb.,  'eden,  delight).  According  to 
the  biblical  account,  the  first  residence  of  man. 
On  the  supposition  that  the  narrative  in  Genesis 
describes  a  real  country,  endless  views  have  been 
brought  forward  in  regard  to  the  situation  of 
Eden.  Josephus  and  several  of  the  Fathers  con- 
ceived that  Eden  was  a  term  denoting  the  entire 
region  between  the  Ganges  and  Nile.  Calvin, 
Huet,  Bockart,  Wells,  and  others,  have,  with 
slight  differences  of  detail,  decided  in  favor  of 
Kornah  in  Babylonia,  not  far  from  the  Per- 
sian Gulf;  Reland,  Calmet,  Hales,  Faber,  J. 
Pye  Smith,  in  favor  of  Armenia,  near  the 
sources  of  the  Tigris  and  Euphrates;  Le  Clerc, 
Vol.  VI.— 31. 


in  favor  of  the  region  near  Damascus,  while  even 
Australia  and  the  North  Pole  have  been  advo- 
cated. The  description  in  Genesis  (ch.  ii.) 
points  unquestionably  to  southern  Babylonia, 
but  the  geographical  notions  of  the  writer  are 
confused,  and  he  has  complicated  his  description 
of  Eden  by  introducing  mythological  conceptions, 
found  among  otiier  peoples,  of  a  great  river 
which  forms  the  source  of  all  the  larger  streams. 
He  knows  of  four  such  streams,  the  Tigris,  Eu- 
phrates, Gihon,  and  Pishon.  He  is  well  ac- 
quainted with  the  first  two,  but  has  only  hazy 
notions  of  the  latter.  It  is  quite  likely  that  he 
intended  the  Gihon  for  the  Nile,  as  Josephus  al- 
ready has  it  (Ant.  i.  1-3),  and  if  it  be  recalled 
that  many  centuries  later  Arabic  geographers 
supposed  the  Nile  to  have  its  rise  in  India,  it  is 
not  strange  to  find  a  writer  of  the  seventh  cen- 
tury B.C.  placing  the  source  of  the  Nile  in  Baby- 
lonia. The  Pishon,  which  'encompasses'  the 
land  of  Havilah,  i.e.  southern  Arabia,  may  be 
after  all,  as  seems  most  natural,  the  Arabian  Sea ; 
and  since  the  Persian  Gulf  is  in  cuneiform  in- 
.'^criptions  called  a  'river,'  it  is  not  improbable 
that  a  writer  who  had  only  heard  of  southern 
Arabia  should  call  the  body  of  water  flowing 
around  it  a  river.  However  that  may  be,  the 
original  habitat  of  man  for  the  biblical  writer 
is  in  the  same  region  in  which  mankind  dwells 
before  the  dispersion.  It  has  been  supposed  that 
Edinnu  was  the  'Sumerian'  name  of  the  plain 
of  Babylon,  but  this  is  doubtfiil,  though  tlie 
identification  of  Eden  Avith  Edinnu  may  be  ad- 
mitted. Of  the  vast  literature  on  Eden,  but  lit- 
tle is  of  value  at  present.  It  will  be  sufficient 
to  refer  to  Delitzsch's  work  Wo  lag  das  Parodies? 
(1881),  although  his  theory  of  the  identification 
of  Gihon  and  Pishon  with  two  of  the  canals  of 
Babylonia  is  not  tenable.  See  also  the  Com- 
mentaries on  Genesis  hj  Dillmann,  Holzinger, 
Strack,  and  more  particularly  that  of  Gunkel 
(1900). 

EDEN.  The  name  of  an  American  town  in 
Dickens's  Martin  Chuzzleicit.  From  speculators 
in  the  East,  young  Martin  and  ^Nlark  Tapley  buy 
land  in  Eden,  which  is  represented  to  them  as 
a  flourishing  business  centre.  When  they  reach 
it,  however,  they  find  only  a  malarial  swamp. 

EDEN,  George.  See  Auckl.-vnd,  George  Edex, 
Earl  of. 

EDEN,  Sir  Robert  (1741-84).  An  English 
baronet,  the  last  proprietary  Governor  of  ]\Iary- 
land.  He  was  the  second  son  of  Robert  Eden,  of 
Winderstone  Hall,  Durham.  The  eldest  brother 
inherited  the  baronetcy  and  seat  in  Parliament ; 
two  brothers  raised  themselves  to  the  peerage 
as  Lord  Auckland  and  Lord  Henley ;  another 
became  auditor  of  Greenwich  Hospital,  and  was 
the  father  of  an  admiral  and  a  lieutenant-general, 
and  a  sister  married  Archbishop  ^loore,  of  Canter- 
bury. Before  he  was  sixteen,  Robert  obtained  a 
commission  in  the  Royal  Regiment  of  Artillery; 
in  1758  he  was  raised  from  cadet  to  ensign  in  the 
Coldstream  Guards,  and  in  1762  he  was  promoted 
captain.  He  served  in  Germany  during  tlic 
Seven  Years'  War,  and  soon  after  returning  to 
England  married  the  sister  of  Frederick,  the 
sixth  and  last  Lord  Baltimore.  His  appointment 
as  Governor  of  ^Maryland  in  1768  was  due  to 
his  family  connection :  but  after  his  arrival  in 
June.  1769,  he  displayed  tact  and  ability  in  the 
stormy  times  which  he  came  upon,  and  endeared 
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himself  to  the  people  by  his  prudence  and  kindli- 
ness. The  most  serious  controversy  in  which 
lie  held  out  against  the  people  was  that  over  the 
fees  of  public  officers.  In  a  proclamation  of  No- 
vember 24,  1770,  he  asserted  that  it  was  his  pre- 
rogative to  settle  such  fees,  and  although  he 
maintained  his  position  until  the  institution  of 
the  Provisional  Government,  the  colonists  blamed 
only  his  advisers  without  becoming  embittered 
against  him.  The  death  of  Lord  Baltimore  in 
September,  1771,  imdermined  the  Propi'ietary 
Government,  for  the  loyalty  of  the  colonists  did 
not  extend  to  the  illegitimate  son.  Henry  Har- 
ford, who  became  the  next  proprietary,  and  dur- 
ing the  absence  of  their  Governor,  who  went 
home  to  act  as  an  executor  of  his  brother-in-law's 
estate,  great  advances  were  made  toward  inde- 
pendence. He  remained  in  the  colony  until  June 
23,  1776,  when,  ^Maryland  having  definitely  com- 
mitted herself  to  the  principles  of  the  Revolution, 
and  having  virtually  declared  tlie  Proprietary 
Government  at  an  end.  he  embarked  on  a  British 
war-vessel.  During  his  term  as  Governor  he  had 
assumed  the  role  of  apologist  for  the  colony,  and 
had  believed  in  its  loyalty  to  the  end.  He  re- 
turned to  ilaryland  in  1784,  and  died  in  Annapo- 
lis, on  September  2d  of  that  year.  Consult: 
Steiner,  "Life  and  Administration  of  Sir  Robert 
Eden,"  in  the  Johns  Hopkins  University  Studies 
in  Historical  and  Political  Science,  Sixteenth 
Series.  Xos.  vii.-ix.    (Baltimore,  1898). 

EDEN,  WiLixMi.    See  Aucklaxd,  Barox. 

EDEN  HALL,  LrcK  of.     See  Luck  of  Eden 
Hall. 

E'DENTA'TA,  or  BBTJTA  (Lat.  nom.  pi., 
toothless,  from  e,  out  +  dens,  tooth ) .  An  order 
of  ]Mammalia,  established  by  Cuvier.  who  re- 
marked that,  although  brought  together  by  a 
purely  negative  charactei;,  the  Edentata  have, 
nevertheless,  some  positive  mutual  relations,  par- 
ticularly in  the  great  claws  which  approximate  to 
the  nature  of  hoofs ;  also  in  a  certain  slowness  or 
want  of  agility,  obviously  arising  from  the  pecu- 
liar organization  of  their  limbs.  He  included 
among  them,  however,  the  monotremes,  now  en- 
tirely separated.  The  ant-eaters  and  pangolins  are 
the  only  Edentata  that  are  absolutely  destitute  of 
teeth ;  but  none  of  the  order  have  any  teeth  in 
the  fore  part  of  their  jaws,  and  their  teeth  are 
comparatively  imperfect  in  structure,  being  des- 
titute of  enamel  and  distinct  roots:  they  grow 
from  a  distinct  pulp,  are  all  alike,  and  (except 
in  Tatusia)  are  not  preceded  by  a  set  of  milk- 
teeth.  The  sloths  alone  subsist  on  vegetable  food. 
the  rest  chiefly  on  insects  or  on  animal  substances 
in  a  decaying  state.  The  Edentata  form  one 
of  the  smallest  orders  of  mammals;  its  head- 
quarters are  in  South  America,  but  some  species 
are  found  in  Africa  and  southern  Asia.  All 
are  clothed  with  coarse  hair,  which  in  the  sloths 
and  ant-eaters  completely  covers  the  body :  in 
the  pangolins  is  united  into  overlapping  plates 
or  scales :  and  in  the  armadillos  is  very  sparsely 
scattered  over  the  body,  which  is  otherwise  pro- 
tected by  dermal  plates.  The  Edentata  are 
generally  ranked  as  the  lowest  of  the  placental 
mammals,  not  merely  because  of  the  condition  of 
the  teeth,  but  because  the  brain  is  small  and 
poorly  developed,  the  cerebrum  not  nearly  cover- 
ing the  cerebellum,  and  being  perfectly  smooth. 
The  order  is  generally  grouped  in  five  tribes  or 
suborders,   the   sloths    (Tardigrada),   Avhich   are 


characteristic  of  South  America :  the  pangolins 
( Squamata ) ,  found  only  in  Asia  and  Africa ;  the 
armadillos  (Loricata),  found  from  Texas  south- 
ward in  America;  the  true  ant-eaters  (Vermi- 
linguia ) ,  found  only  in  South  America ;  and  the 
aard-varks  ( Fodientia ) ,  found  only  in  South 
Africa.  Xo  living  Edentata  are  known  in 
Europe.  Consult:  Rapp,  A«a/0(>iie  Untersuchun- 
gen  iiber  die  Edentata  (2d  ed.,  Berlin,  1852)  ; 
Flower,  '"Muttial  Affinities  of  the  Edentata,"  in 
Proceedings  Zoological  Society  of  London  (Lon- 
don, 1882);  Thomas,  "A  Milk  Dentition  in 
Orycteropus,"  in  Proceedings  Royal  Society  of 
London,  vol.  xlvii.  (London,  1890)  :  Beddard, 
Mannnalia  (London,  1902)  ;  also  authorities  re- 
ferred to  under  the  various  groups,  as  Sloth,  etc. 
.See  Plate  of  Axt-Eater.s. 

Fossil  Edentata.  Remains  of  fossil  eden- 
tates have  been  found  rarely  in  the  Tertiaries  of 
Europe  and  Africa.  The  centre  of  greatest  de- 
velopment seems  to  have  been  South  America, 
during  ancient  times  as  well  as  at  present, 
though  some  imperfectly  known  forms,  more 
nearly  like  the  normal  mammals  in  dentition,, 
having  incisor  teeth  on  both  jaws  and  the  nor- 
mal premolar  and  molar  teetli.  have  been  dis- 
covered in  the  Eocene  deposits  of  North 
America.  The  paleontologic  evidence  does  not 
support  the  hypothesis  that  the  edentates  repre- 
sent primitive  forms  of  mannnals,  but  it  does 
show  that  they  have  been  derived  by  regressive 
evolution  from  higher  normal  evitherian  types, 
and  that  they  constitute  a  degenerate  series  of 
mammals,  the  exact  origin  of  which  is,  however, 
unknown.  See  Degeneration  as  a  Factor  in 
Evolution  ;  and  Extinction  of  Species. 

No  fossil  form  of  the  sloths  (family  Brady- 
podidae)  or  ant-eaters  (Myrmecophagidae)  have 
been  foimd,  but  an  extinct  family  (iMegathe- 
riidse)  presents  characters  intermediate  between 
these  two  modern  groups.  They  were  mostly 
mammals  of  gigantic  size,  such  as  Megatherium, 
Mylodon  (qq.v.),  Scelidotherium.  and  Mega- 
lonyx,  the  remains  of  which  are  found  commonly 
in  the  Pleistocene  deposits  of  South  America,  and 
occasionally  in  the  Pleistocene  cave  deposits  of 
North  America,  as  far  north  as  Kentucky.  The 
armored  edentates,  such  as  the  armadillos  and 
gl^'ptodonts,  are  connected  with  the  megathe- 
riums through  iMegalonyx,  which  has  ossified 
plates  imbedded  in  its  skin.  These  isolated  plates 
became  united  into  transverse  rows  in  the 
armadillos  and  into  a  solid  carapace  in  the 
glyptodonts.  The  gigantic  glyptodon  (q.v. )  and 
the  allied  Dsedicurus.  from  the  Pleistocene  beds 
of  Argentina,  have  the  body  inclosed  in  a  solid 
massive  carapace  made  of  polygonal  bony  plates, 
that  are  firmly  soldered  togetlier  in  the  adult 
animals,  but  loosely  joined  in  the  young  individ- 
uals. The  tail  also  is  covered  by  hea^'y  plates. 
The  total  length  of  the  skeleton  varies  from 
Iwelve  to  twenty  feet.  Armadillos  with  mov- 
able transverse  rows  of  dermal  plates  are  found 
fossil  in  the  Tertiary  deposits  of  Patagonia,  and 
the  earliest  forms  show  no  close  points  of  rela- 
tionship with  the  glyptodonts.  The  genera  are 
Chlamydotherium.  Dasypus,  Eutatus.  and  Proeu- 
tatus,  of  which  the  first  mentioned  attained  the 
bulk  of  a  rhinoceros.     Compare  Ganodonta. 

Bibliography.  A.  S.  Woodward,  Outlines  of 
Terlrhrate  Paleontology  (Cambridge.  1898)  ; 
Nicholson  and  Lydekker.  Manual  of  Paleontology 
(Edinburgh,     1889)  ;     Ameghino,     Enumeration 
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stjnoptique  des  espcces  de  maminiferes  fossiles 
dcs  formations  eocenes  de  Patugonie  (Buenos 
Ayres,  1894)  ;  Marsh,  "The  Stylinodontia,  a  Sub- 
order of  Eocene  Edentates,"  American  Journal 
of  Science,  ser.  4,  vol.  iii,   (New  Haven,  1897). 

E'DENTON.  A  town,  formerly  a  port  of  en- 
try, and  the  county-seat  of  Chowan  County, 
K.  C,  150  miles  east  by  north  of  Raleigh;  on 
Albemarle  Sound,  and  on  the  Norfolk  and 
Southern  Railroad  (^lap:  North  Carolina, 
J"  1 ) .  It  has  extensive  fisheries  and  consider- 
able lumber  interests.  Population,  in  1890,  2205; 
in  1900,  3046.  Founded  in  1712,  Edenton  was 
originally  known  as  Queen  Anne's  Creek,  and 
received  its  present  name  in  honoi'  of  Charles 
Eden,  an  early  Colonial  Governor.  Here  was  held, 
071  October  24,  1774,  the  famous  Edenton  Tea 
Party,  at  which  fifty-two  women  formally  voted 
that  they  would  not  conform  "to  that  Pernicious 
Custom  of  Drinking  Tea,"  and  "would  not  pro- 
mote ye  weare  of  any  manufacture  from  Eng- 
land." 

EDER,  a'dor,  Joseph  Maria  (1855—).  An 
Austrian  chemist.  He  was  bom  at  Krems,  and 
was  educated  at  the  university  and  at  the  Poly- 
technic Institute  of  Vienna.  In  1882  he  was 
appointed  professor  of  chemistry  at  the  State 
Industrial  School  in  that  city,  and  afterwards  as- 
sisted in  the  organization  of  the  Imperial  Educa- 
tional and  Experimental  Institute  for  Photog- 
raphy, of  which  he  was  appointed  director  in 
1888.  Especially  noteworthy  are  his  investiga- 
tions on  the  influence  of  light  of  various  wave- 
lengths upon  silver  salts,  which  resulted  in  the 
development  of  orthochromatic  photography.  He 
also  invented  a  new  photometric  method  and  the 
now  extensively  used  'aristo  papers'  (chloro-gela- 
tin  papers) .  His  publications  include  Die  Moment- 
photographie  in  Hirer  Anivendtoig  auf  Kunst 
tind  Wissenschaft  (2d  ed.,  1886  and  1888)  ;  Anlei- 
tung  zur  Hersfcllung  von  Moment pliotographien 
(2d  ed.  1887)  ;  Photographie  mit  Bromsilber- 
gelatine  (4th  ed.  1890)  ;  Versuch  iiher  Photo- 
graphie mittels  der  Rontgenschen  Strahlen  (with 
Valenta,  1896),  and  Densitometrie  photographi- 
scher  Trockenplatten  (1900).  He  has  been  since 
1887  the  editor  of  the  Jahrbuch  fiir  Photographie 
and  Reprodiiktionsfechuik  (Halle,  annually). 

EDERSHEIM,  a'ders-hlm.  Alfred  (1825-89). 
An  English  biblical  scholar.  He  was  born  in 
Vienna,  of  Jewish  extraction,  and  was  educated 
at  the  university  in  that  city.  Unable  to  com- 
plete his  university  education  because  of  finan- 
cial obstacles,  he  accepted  a  tutorship  in  Pest, 
where  he  embraced  Christianity.  After  studying 
theology  in  Edinburgh  and  Berlin,  he  was  or- 
dained to  the  Presbyterian  ministry  (1846),  and 
soon  afterwards  received  an  appointment  to  the 
Free  Churcli,  Aberdeen,  with  which  he  remained 
associated  for  twelve  years.  He  subsequently 
became  select  preacher  to  the  University  of  Ox- 
ford (1884-85)  and  Grinfield  lecturer  on  the 
Septuagint  (1886-88,  1888-90).  His  principal 
work  is  entitled  The  Jjife  and  Times  of  Jesus 
the  Messiah  (1883),  and  he  also  published  works 
entitled  Bible  History  (of  the  Old  Testament, 
7  vols.  1876-87),  and  Jeicish  Social  Life  in  the 
Time  of  Christ    (1879). 

EDES'SA  (Lat.,  from  Gk.  "ESeo-o-a ) .  The  an- 
cient capital  of  Macedonia,  formerly  known  as 
.^gae.     It  was  situated  4G  miles  west  of  Thessaloni- 


ca,  at  the  head  of  a  defile  commanding  the  ap- 
proaches from  the  seacoast  to  the  interior.  It 
was  the  original  residence  of  the  Macedonian 
kings,  and  was  the  burial-place  of  the  royal  fami- 
ly long  after  it  ceased  to  be  the  seat  of  government. 
In  Edessa  Philip  II.  was  murdered  by  Pausanias, 
B.c  336.  Alexander  the  Great  (q.v.)  was  buried 
at  Alexandria,  but  Edessa  remained  the  royal 
burial-place,  and  when  Pyrrhus  occupied  the 
place  the  roj'al  tombs  were  plundered  by  his 
Gallic  mercenaries.  In  Roman  times  Edessa  was 
an  important  post  on  the  great  road  from 
Dyrrhachium  to  Thessalonica.  The  modern  city 
of  Vodena  is  built  on  the  site  of  Edessa,  and  only 
scanty  remains  of  the  ancient  buildings  are  pre- 
served. 

EDESSA,  or  Callirrhoe  (modern  name  Ur- 
fah,  or  Orfa) .  A  very  ancient  city  on  the  river 
Daisan,  in  the  north  of  ^Mesopotamia  (in  the 
modern  Vilayet  of  Aleppo),  78  miles  southwest 
of  Diarbekir.  Though  the  town  is  of  very  early 
origin,  it  is  with  the  conquest  of  Persia  by  the 
Greeks  that  the  history  of  Edessa  first  becomes 
clearer.  Seleucus,  in  particular,  is  said  to  have 
done  much  for  the  aggrandizement  of  the  city, 
and  its  prosperity  increased  under  an  indepen- 
dent line  of  kings  reigning  just  before  and  after 
the  Christian  Era.  Christianity  was  introduced 
into  Edessa  at  an  early  period,  and  the  supposed 
relations  of  King  Abgarus  and  Christ  are  em- 
bodied in  the  famous  letter  found  in  Edessa 
by  Eusebius  at  the  begijming  of  the  fourth  cen- 
tury. In  the  reign  of  Trajan  the  place  was 
made  tributary  to  Rome,  and  in  a.d.  216  became 
a  Roman  military  colony  under  the  name  of 
Colonia  Marcia  Edessenorum.  It  was,  with 
Nisibis,  Damascus,  and  Antioch,  one  of  the  four 
greatest  cities  of  Syria.  During  this  period  its 
importance  in  the  history'  of  the  Christian 
Church  continued  to  increase.  More  than  three 
hundred  monasteries  are  said  to  have  been  in- 
cluded within  its  walls;  it  was  the  birthplace 
of  Saint  Ephraim  Syrus,  the  principal  centre 
of  Syrian  learning  and  literature  during  the 
fourth,  fifth,  and  sixth  centuries,  and  played  an 
important  part  in  the  Arian  and  other  contro- 
versies. Its  famous  university  or  school  of  the 
Persians  was  closed  on  account  of  heretical  ten- 
dencies by  the  Emperor  Zeno  toward  the  end  of 
the  fifth  century.  With  the  extension  of  the 
religion  of  Islam  Edessa  fell  into  the  hands  of 
the  Arabian  caliphs.  Christianity  declined,  and 
wars  at  home  and  abroad  during  the  caliphate 
destroyed  likewise  its  temporal  splendor  and 
prosperity,  till,  in  1040,  it  fell  into  the  posses- 
sion of  the  Seljuk  Tixrks.  The  Byzantine  em- 
perors succeeded  in  recovering  Edessa,  but  the 
viceroy  contrived  to  make  himself  independent.  - 
He  was,  however,  hard  ])ressed  by  the  Turks,  and 
this  rendered  it  easy  for  the  Crusader  Baldwin, 
the  brother  of  Godfrey  of  Bouillon,  to  gain 
possession  of  the  city  (1097  a.d.),  and  make  it 
the  capital  of  a  Latin  princi])ality.  and  the  bul- 
wark of  the  kingdom  of  Jerusalem,  lender  the 
Prankish  princes,  Edessa  held  out  valiantly 
against  the  Mussulmans,  till  at  length  Zengi, 
ruler  of  Mosul,  succeeded  in  taking  the  lown  and 
citadel  in  the  year  1144,  when  all  the  Christian 
churches  were  converted  into  mosques.  An  at- 
tem])t  made  by  the  inhabitants  to  (hrow  off  the 
Mohannnedan  j'oke  completed  Ihe  ruin  of  Edessa. 
Its  inhabitants  were  defeated  by  Nur-ed-Din,  and 
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all  Avho  were  not  massacred  were  sold  as  slaves. 
After  many  vicissitudes,  in  the  course  of  which 
Edessa  fell  successively  into  the  hands  of  the 
sultans  of  Egypt,  the  Byzantines,  the  Mongols, 
Turkop.ians.  and  Persians,  tlie  city  was  finally 
conquered  by  the  Turks,  and  has  since  formed  a 
portion  of  the  Turkish  dominions.  On  its  site 
stands  the  modern  city  of  Orfa  or  Urfah,  with 
a  population  estimated  at  from  20,000  to  55,000, 
mostly  Mohammedans.  The  modern  city  has 
niunerous  mosques  and  bazaars :  manufactures 
of  cotton  goods,  goldsmiths'  wares,  and  morocco 
leather,  commerce  in  British  manufactures  ob- 
tained by  way  of  Aleppo,  and  a  large  trade  in 
corn,  etc.,  with  Syria.  It  is  regarded  by  the 
Orientals  as  a  sacred  city,  because  they  believe 
it  to  have  been  the  residence  of  Abraham. 

EDFTJ,  ed'foo  (Coptic  Atbo) .  A  town  of  Up- 
per Esvpt.  on  the  left  bank  of  the  Xile  (latitude 
25°  r 'north,  longitude  32°  16'  east),  about  60 
miles  above  Thebes.  The  chief  local  deity  was 
Horus  ( q.A'. ) ,  whom  the  Greeks  identified  with 
Apollo,  and  for  this  reason  called  the  place 
Apollinopolis..  As  Aj)oUiuopoUs  Magna  it  was 
distinguished  from  ApoUinopolis  Parra  (the 
modern  Qus ) .  the  seat  of  worship  of  the  god 
Haroeris  ( q.v. ) .  Edfu  was  celebrated  in  Egyp- 
tian mythology  as  the  scene  of  one  of  the  great 
contests  between  Horus  and  Set.  The  legend  is 
given  in  full  in  Wiedemann's  Religion  of  the 
Ancient  Egyptians  (1897).  The  great  temple 
of  Horus  at  Edfu.  which  stands  to-day  almost 
intact,  is  in  a  better  state  of  preservation  than 
any  other  Egyptian  temple.  It  was  begun  on 
the  site  of  an  older  temple  in  B.C.  237,  under  the 
reign  of  Ptolemy  III.  (Euergetes  I.),  and  was 
completed  and  dedicated  under  Euergetes  II. 
about  a  century  later.  Considerable  additions 
were  made  to  it  by  later  monarchs  down  to  the 
year  b.c.  57.  Including  the  court,  it  is  some  451 
feet  in  length  and  its  facade  is  250  feet  wide.  A 
gateway,  50  feet  high,  between  two  immense  py- 
lons, over  100  feet  in  height  and  covered  with  in- 
scriptions, gives  entrance  to  a  splendid  court 
(161X140  feet)  inclosed  by  a  double  colonnade  of 
32  pillars,  each  of  a  different  design.  At  the  up- 
per end  of  the  court  is  tlie  great  portico,  its  roof 
supported  by  eighteen  )iillars,  and  then  comes  a 
hypostyle  hall  of  12  pillars.  This  gives  access  to 
two  successive  vestibules  leading  to  the  sanctuary, 
wliich  is  surrounded  by  an  open  corridor.  A 
number  of  chambers,  ranged  along  the  wall  of  the 
temple,  open  into  this  corridor.  From  the  pylons 
extends  the  outer  wall  which  incloses  the  court 
and  all  the  temple  buildings  in  a  single  great 
quadrangle.  The  principal  buildings  are  richly 
decorated  with  sculptures  and  paintings,  and 
contain  numerous  inscriptions,  chiefly  of  a  re- 
ligious or  mythological  character.  Both  the 
court  and  the  tem]ile  were  formerly  nearly  cov- 
ered up  with  rubbish,  and  Arab  hovels  were 
built  against  t'^e  walls  and  even  upon  the  roof; 
but  early  in  the  sixties  ^Mariette.  by  permission 
of  the  Khedive,  cleared  away  the  debris  and  re- 
moved the  wretched  buildings  which  encroached 
upon  the  tem]ile. 

The  so-called  Birth  House,  built  by  Euergetes 
II.  and  decorated  by  Soter  II..  stands  near  the 
entrance  of  the  great  temple  of  Horus.  It  is 
surrounded  by  a  gallery  whose  roof  is  supported 
by  pillars  adorned  with  figures  of  the  god  Bes. 
Consult:  Lepsiiis,  liriefc  «i/s  Aegypien,  Aethio- 
pien,  etc.  (Berlin,  1852)  ;  Brugsch,  Reiseberichte 


aits  Aegypten    (Leipzig,  1855)  ;  Mariette,  Monu- 
ments of  Upper  Egypt    (London,   1877). 

EDGAR  or  EADGAR,  ed'ger  (944-975).  A 
king  of  the  English,  called  Edgar  the  Peaceful. 
He  was  a  son  of  Eadward  or  Edmund  the  Magnif- 
icent. In  957  he  became  a  ruler  of  Xorthumbria 
and  ^Nlercia.  and  on  the  death  of  his  brother  Edwy 
or  Edwig  in  958  he  was  called  to  the  throne  by 
the  entire  people,  succeeding  to  the  Kingdom  of 
the  West  Saxons  in  addition  to  that  which  he 
already  controlled.  During  his  reign  of  seventeen 
years  he  had  for  his  chief  adviser  the  able  Dun- 
stan.  Archbishop  of  Canterbury.  He  brought 
about  the  establishment  of  national  consolida- 
tion, the  reformation  of  the  clerg\\  the  improve- 
ment of  the  judiciary  system,  and  the  formation 
of  a  fleet  to  defend  the  coast  against  the  Norse- 
men. 

EDGAR.  The  son  of  the  Earl  of  Gloster,  in 
Shakespeare's  King  Lear,  whose  ill-treatment, 
wanderings,  feigned  madness,  and  sweet  forgive- 
ness of  his  unjustly  suspicious  father  form  the 
secondary  plot  of  the  play. 

EDGAR,  James  David  (1841—).  A  Canadian 
legislator  and  author,  born  in  Quebec.  He 
served  in  Parliament  from  1872  to  1874,  and 
was  reelected  in  1884,  1887,  and  1891.  In  1889 
he  was  instrumental  in  securing  the  passage  of 
the  Canadian  Copyright  Act.  He  has  since  been 
Speaker  of  the  Commons  (1896),  and  in  1897 
became  a  member  of  the  Queen's  Privy  Council. 
In  addition  to  his  contributions  to  the  daily 
press,  he  has  published  a  volume  of  poems,  This 
Canada  of  Oitis,  and  Other  Poems  (1893),  and 
The  Insolvent  Act  of  ISGJf    (1865). 

EDGAR  ATH'ELING,  or  EADGAR  THE 
AETHELING  (c.l057-c.l  120) .  An  English 
prince,  a  grandson  of  Edmund  Ironside.  He  was 
born  in  Hungary,  whither  his  father  had  been 
exiled  by  Canute.  After  the  death  of  Edward 
the  Confessor,  Edgar  was  the  nearest  heir  to  the 
crown,  which  passed,  however,  to  Harold,  from 
whom  it  was  wrested  by  William  the  Conqueror. 
Edgar's  life  was  a  succession  of  fruitless  strug- 
gles, his  most  noteworthy  achievement  being  his 
expedition  into  Scotland  (1097)  for  the  purpose 
of  reinstating  his  nephew  Edgar  as  king  of  that 
country.  In  1099  he  engaged  in  the  Crusade,  and 
returned  to  England  during  the  reign  of 
Henry  I. 

ED'GARTOWN.  A  toAvn,  port  of  entry,  and 
county-seat  of  Dukes  County,  Mass..  on  the 
eastern  shore  of  the  island  of  Martha's  Vineyard, 
30  miles  southeast  of  Xew  Bedford  (Map: 
Massachusetts.  F  5).  It  has  a  small  but  well- 
sheltered  harbor,  and  was  formerly  a  whaling 
port.  At  present  it  is  known  chiefly  as  a  sum- 
mer resort.  Edgartown  was  founded  in  1642 
and  was  incorporated  in  1671.  Its  government 
is  administered  by  a  board  of  selectmen  elected 
at  the  annual  town  meeting.  Population,  in  1900, 
1209. 

EDGE'HILL.  A  hill  ridge  in  Warwickshire, 
England,  seven  miles  northwest  of  Banbury.  It 
gave  its  name  to  the  first  great  battle  of  the 
Civil  War.  which  was  fought  there  on  Sunday, 
October  23.  1642.  between  the  Royalist  forces 
tmder  Charles  and  the  Parliamentarians  tmder 
the  Earl  of  Essex.  The  King's  forces  had  the 
advantage  in  numbers  and  in  cavalry,  as  well  as 
in  position  upon  the  hill ;    Essex,  however,   had 
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the  more  formidable  train  of  artillery.  He  be- 
gan tile  light  by  tiring  upon  the  Eo3alists,  who 
immediately  replied  with  their  cannon.  The 
Royalists  descended  the  hill,  and  Prince  Rupert, 
who  led  the  right  wing,  charged  with  his  cavalry 
the  left  wing  of  the  Parliamentarians,  broke  it, 
and  pursued  it  to  Keinton,  where  his  men,  re- 
gardless of  the  main  arm}-,  busied  themselves 
in  plunder.  This  was  the  fatal  movement  of  the 
day.  The  right  wing  of  the  Parliamentarians 
had  charged  and  recharged  with  the  greatest  suc- 
cess, until,  after  some  stubborn  fighting  around 
the  royal  standard,  the  Royalists  broke  and  re- 
treated toward  the  hill.  Disastrous  to  both 
armies,  the  result  of  the  battle  was  indecisive. 
Over  four  thousand  men  were  slain  at  the  foot 
of  -Edgehill.  and  of  these  the  greater  number 
were  Royalists. 

EDGE'WORTH,  Maria  (1767-1849).  An 
English  novelist,  the  daughter  of  Richard  Lovell 
Edgeworth,  of  Edgeworthstown,  Longford,  Ire- 
land. She  was  born  at  Black  Bourton,  Oxford- 
shire. In  1782  her  father  returned  to  Ireland, 
accompanied  by  his  family,  to  whose  education 
he  earnestly  devoted  himself.  ]\Iaria's  talents 
quickly  developed.  Her  fii'st  impoi'tant  literary 
effort,  written  in  conjunction  with  her  father, 
was  entitled  Practical  Education  (1798).  In 
1802  appeared  the  delightful  Essay  on  Irish 
Bulls,  which  was  also  in  part  the  work  of  Mr. 
Edgeworth.  But  it  was  in  the  sphere  of  fiction 
that  ^liss  Edgeworth  won  her  greatest  triumphs. 
In  1800  she  published  Castle  Rackrent.  the  first 
of  an  extensive  series  of  novels  characterized  in 
general  by  a  quiet,  agreeable  humor,  excellent 
sense,  and  lively  delineation  of  character  and 
manners.  In  1801  appeared  Belinda;  in  1804, 
Popular  Talcs;  in  1806,  Leonora;  and  from  1809 
to  1812  Tales  of  Fashionable  Life.  Among  the 
most  successful  of  her  Tales  of  Fashionable  Life 
were  "Ennui"  and  "The  Absentee."  iliss  Edge- 
worth's  stories  for  children,  among  which  are 
"Harry  and  Lucy,"  "Rosamond  and  Frank,"  are 
deserving  of  high  praise.  Her  Stories  of  Ire- 
land roused  much  interest,  and  Scott  attributed 
Waverlet/  to  a  desire  to  do  for  Scotland  what 
she  was  doing  for  Ireland.  Consult :  New  Long- 
ford edition  of  Tales  and  Novels  (10  vols.,  Lon- 
don, 1893)  ;  Thackeray-Ritchie,  Book  of  Sibyls 
(London,  1883);  Memoir,  edited  bv  Hare  (ib., 
1891)  ;  and  Life,  by  H.  Zimmern  (ib.,  1883). 

EDGEWORTH,  Richard  Lotoll  (1744-1817). 
An  English  author.  He  was  born  at  Bath;  was 
educated  at  Trinity  College,  Dublin,  and  Corpus 
Christi.  Oxford,  and  began  the  study  of  law, 
but  gave  it  up  and  settled  upon  the  family 
estates  at  Edgeworthstown,  County  Longford, 
Ireland.  Edgeworth's  friendship  for  Dr.  Eras- 
mus Darwin  inspired  in  him  a  love  for  science, 
and  much  of  his  writing  was  upon  scientific  sub- 
jects. To  his  closest  friend,  Thomas  Day,  he  is 
said  to  have  suggested  the  writing  of  Sandford 
and  Mcrton.  He  was  a  member  of  the  last 
Irish  Parliament,  and,  disregarding  personal 
considerations,  voted  against  the  proposition  of 
a  union  with  England.  Among  his  separate 
works  are:  Letter  to  Lord  Charlemont  on  the 
Tellofiraph  and  on  the  Defense  of  Ireland 
(1797)  ;  Practical  Education  (1798)  ;  Poetry  Ex- 
plained for  Young  Pccrple  (1802):  Professional 
Education  (1808):  Readings  in  Poetry  (1816); 
and  Essay  on  Construction  of  Roads  and  Rail- 


ways   (1817).     Consult  Memoirs  by  himself  and 
his  daughter,  Maria   (London,  1820,  1844). 

EDGEWOBTH  DE  FIR'MONT  (properly 
Edgeworth),  Henry  Essex  (1745-1807).  An 
Irish  clergjnian,  confessor  to  Louis  XVI.  of 
France.  He  was  born  at  Edgeworthstown 
(County  Longford),  was  educated  by  the  Jesuits 
at  Toulouse,  France,  was  trained  for  the  Roman 
Catholic  priesthood  in  Paris,  and  upon  his  or- 
dination assumed  the  additional  name  of  De 
Firmont.  Having  worked  among  the  Irish  and 
English  in  Paris,  he  was  in  1791  appointed  con- 
fessor to  iladame  Elizabeth,  who  recommended 
him  to  the  King.  After  the  condemnation  of  the 
King  by  the  Convention  on  January  20,  1793,  he 
\\as  summoned  to  the  Temple,  through  Garat, 
]\linister  of  Justice.  Between  five  and  six  o'clock 
on  the  morning  of  the  execution  (January  21) 
he  celebrated  the  mass  and  later  he  rode  with 
the  King  to  the  scaffold.  He  escaped  to  England, 
which  he  reached  in  1796,  and  where  he  was 
offered  by  Pitt  a  pension  which  he  then  declined, 
but  in  1806  accepted.  He  followed  Louis  XVIII. 
to  Blankenberg  and  later  to  Mittau,  where  he 
died  of  a  fever  contracted  while  attending 
French  prisoners.  His  epitaph  w^s  written  by 
Louis  XVIII. 

EDGREN,  ed'gren,  Anne  Charlotte  Lef- 
FLER  (1849-92).  A  Swedish  realistic  novelist  and 
dramatist,  born  in  Stockholm.  She  was  twice 
married,  first  to  Municipal  Secretary  G.  Edgren 
(1872-89).  then  (1890-92)  to  the  Italian  Duke  of 
Cajanello.  Her  short  stories,  collected  under 
the  titles  By  Chance  (1869),  From  Life 
(1882-83),  .1  Summer  Story  (1886),  Woman  and 
Love  (1890),  and  her  dramas.  The  Actress 
(1873).  The  Curate  (1876),  The  Fairy  (1880), 
Ideal  Women  (1883),  The  Struggle  for  Happi- 
ness (1887),  and,  most  popular  of  all,  A  Rescu- 
ing Angel,  are  the  most  noteworthy  and  charac- 
teristic of  her  manv  works.  There  is  a  Life  of 
Edgren  by  Ellen  Key  (1893). 

EDHEM  PASHA,  ed'hem  pa-sha'  (c.1813-93). 
A  Turkish  soldier  and  statesman,  born  of  Greek 
parents  on  the  island  of  Chios.  In  1831  he  was 
taken  to  Paris,  where  he  was  educated  in  engi- 
neering, and  made  a  special  study  of  mining. 
Returning  to  Turkey  in  1839,  he  was  made  a 
captain  in  the  army  and  was  assigned  to  duty 
in  the  topographical  corps.  He  became  an  aide 
on  the  staff  of  the  Sultan  Abdul -Med  j  id  in  1849, 
and  rose  rapidly  to  the  position  of  general  of  a 
division  and  chief  of  the  Sultan's  military  house- 
hold. In  1854  he  began  his  diplomatic  career  in  a 
special  mission  to  Servia.  In  1856,  incurring  the 
displeasure  of  the  Sultan,  he  was  removed  from 
his  official  position,  but  shortly  afterwards  was 
restored  to  power  and  appointed  INIinister  of  For- 
eign Affairs.  Lender  Abdul  Aziz  he  held  various 
positions  of  importance.  In  1876  he  was  ambas- 
sador at  Berlin,  and  one  of  the  representatives 
of  the  Porte  at  the  international  conference  in 
Constantinople.  Earlv  in  1877  he  was  made 
Grand  Vizier.  From  'l879  to  1883  he  was  am- 
bassador at  Vienna. 

EDHEM  PASHA  (1851—).  A  Turkish  sol- 
dier. '  By  1877  he  had  attained  a  colonel's  com- 
mission, and  during  the  siege  of  Plevna,  in  the 
war  with  Russia,  was  acting  brigade  commander. 
His  bravery  attracted  the  favorable  attention  of 
the  Porte,  and  his  subsequent  rise  was  rapid. 
He  was  appointed  Governor-General  of  the  Vila- 
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yet  of  Kossowo,  adjutant-general,  and  field- 
marshal,  and  in  1897  received  the  chief  command 
of  the  Ottoman  Army  in  the  Grseco-Turkish  War. 
He  mobilized  55,000  troops  in  three  weeks,  de- 
feated the  Greeks  at  the  Maluna  Pass,  marched 
into  Thessaly,  and  entered  Larissa.  His  direc- 
tion of  the  army,  both  in  the  field  and  in  its 
hospital  and  sanitary  arrangements,  was  very 
skillful.     See  Greece;  GR.i;co-TuRKiSH  War. 

EDIBLE  BIRDS'  NESTS.     See  Salangane. 

EDIBLE  FLIES.     See  Ephydra. 

EDIBLE  FUNGI.  See  Fungi,  Edible  and 
Poisonous;  ^Mushrooms. 

EDICT  (Lat.  edictum,  from  edicere,  to  pro- 
claim, from  e,  out  -j-  dicere,  to  say).  A  rule  of 
law  promulgated  by  a  superior  magistrate.  The 
power  of  making  edicts  (ius  edicendi)  belonged 
generally  to  the  higlier  magistrates  at  Rome; 
but  it  was  by  the  curule  rediles,  and  more  ex- 
tensively still  by  two  praetors — the  prcetor  iir- 
haniis  and  the  jircetor  pereffrinits — that  it  was 
prominently  exercised.  As  this  power  was  co- 
extensive with  the  possession  of  what  were  called 
the  honors  (hoiwres) ,  it  was  frequently  spoken 
of  as  the  ius*  honorarium ;  and  from  its  being 
exercised  chiefly  by  the  praetors,  it  w^as  also 
known  as  the  ius  prcetorium.  The  edicts  of  the 
praetors  are  mentioned  by  Gaius  among  the 
sources  of  the  Roman  law;  but.  strictly  speak- 
ing, they  are  to  be  considered  as  rules  promul- 
gated by  the  magistrates  on  entering  upon  their 
oflBce,  rather  than  as  expression.s  of  the  will  of  the 
Roman  people,  either  direct  or  indirect.  The 
edict  of  one  praetor  was  not  binding  on  his  suc- 
cessor, but  very  often  edicts  promulgated  by 
one  praetor  were  adopted  and  confirmed  by  his 
successors  in  office,  and  thus  came  gradually  to 
acquire  the  character  of  definite  legal  rules. 
Edicts  which  thus  became  a  part  of  the  perma- 
nent law  of  the  Republic  were  frequently  known 
hj  the  names  of  their  first  promulgators,  though 
they  were  often  named  with  reference  to  the 
formula  and  the  actio  which  they  established. 

The  power  of  promulgating  edicts  is  supposed 
to  have  been  derived  from  the  kings  to  the  con- 
suls, and  through  them  to  the  praetors,  and  thus 
to  have  formed  part  of  what  we  should  call  the 
royal  prerogative.  Even  in  Cicero's  time  the 
study  of  the  edict  had  become  a  regular  branch 
of  the  study  of  the  law.  In  B.C.  67  the  Lex 
Cornelia  provided  against  the  abuse  of  passing 
edicts  for  the  decision  of  particular  cases,  by 
requiring  the  praetors  to  decide  in  conformity 
with  the  edicts  which  they  promulgated  upon  as- 
suming office,  which  were  known  as  perpetual 
edicts   {edicta  perpetua) . 

The  object  of  the  edict,  according  to  the  Ro- 
man jurists,  was  to  aid,  supplement,  and  correct 
the  civil  law,  and  to  render  it  more  conducive 
to  the  public  service,  and  they  speak  of  it  as 
"the  living  voice  of  the  civil  law."  It  was,  in 
short,  an  indirect  form  of  legislation,  which 
public  opinion  sanctioned  for  the  public  con- 
venience, and  there  can  be  no  doubt  that  it  con- 
tributed what  was  ultimately  the  most  valuable 
part  of  the  Roman  law. 

The  edicts  of  the  emperors,  like  those  of  the 
praetors,  were  also  general  rules,  promulgated 
directly;  but  these  had  the  superior  validity 
which  attached  to  the  supreme  magistracy,  and 
soon  took   on   the  character  of  permanent   law. 


They  formed  an  important  element  in  the  con- 
stituiiones,  in  which  the  Imperial  contributions 
to  the  law  of  the  Empire  were  summed  up. 
There  were  many  conunentators  on  the  edicts 
under  the  emperors,  among  whom  Labeo  is  men- 
tioned and  cited  by  L'lpian  {Die/.  4,  tit.  3, 
sec.  9).  Julian  is  supposed  to  have  collected  and 
arranged  the  edicts,  and  given  to  them  a  sys- 
tematic form.  Gaius,  Ulpian,  and  Paulus  com- 
posed treatises  on  the  edicts  of  the  curule 
iediles;  and  it  is  chiefly  from  the  writings  of 
these  and  the  other  jurists  excerpted  in  the 
Digest  that  we  know  anything  of  the  character 
of  the  edict,  the  portions  of  it  which  have  been 
preserved  being  mere  fragments.  They  have  been 
collected  by  \\'ieling  in  his  Fragmentu  Edicti 
Perpetui  (Frankfort,  1733).  See  CiviL  L*W; 
Constitution;  Digest;  Pandects. 

EDICT  OF  NANTES,  niiNt.  See  Nantes, 
Edict  of. 

EDI'NA.  A  city  and  the  county-seat  of  Knox 
County,  jSIo.,  47  miles  west  by  north  of  Quincy, 
111.,  on  the  Omaha.  Kansas  City  and  Eastern  Rail- 
road ( Map :  ^Missouri,  D  1 ) .  It  has  flouring 
and  saw  mills,  carriage  and  wagon  works,  a 
creamery,  cold-storage  plant,  etc.  There  is  con- 
siderable trade  in  live  stock  and  agricultural 
produce.  Population,  in  1890,  1456;  in  1900, 
1605. 

EDINBORO,  ed"n-bur-u.  A  borough  in  Erie 
County,  Pa.,  18  miles  south  of  Erie  (Map:  Penn- 
sylvania, A  1 ) .  The  Northwestern  State  Normal 
School  is  located  here.  Population,  in  1890, 
1107;  in  1900,  691. 

EDINBURGH,  ed^'n-biir-u.  A  royal  and  Par- 
liamentary burgh,  the  capital  of  Scotland  and 
county  town  of  Midlothian,  situated  on  a  series 
of  eminences  about  two  miles  south  of  the  Firth 
of  Forth  and  47  miles  east  of  Glasgow,  in  latitude 
55°  57'  N.  and  longitude  3°  12'  W.  (Map:  Scot- 
land, E  4).  It  now  includes  the  town  of  Porto- 
bello  on  the  Firth  of  Forth,  as  well  as  numerous 
other  outlying  districts  which  were  annexed  in 
189G.  The  mean  altitude  is  about  200  feet  above 
the  sea-level.  Edinburgh  is  divided  into  the 
Old  and  New  Towns  Ijy  a  deep  ravine,  the 
former  bed  of  the  Nor'  Loch,  which  has  been 
turned  into  the  charming  recreation  gi'ounds 
of  East  and  West  Princes  Street  Gardens.  The 
gardens  are  crossed  by  the  North  Bridge,  the 
Waverley  Bridge,  and  the  Moiuid,  an  artificial 
embankment,  on  which  are  built  the  Royal  In- 
stitution and  the  National  Gallery.  The  former 
contains  an  excellent  collection  of  antiquities 
illustrating  the  progress  of  civilization  and  cul- 
ture in  Scotland,  and  a  sculpture  gallery.  It  is 
the  meeting-place  of  the  Royal  Society  and  the 
Society  of  Antiquaries  of  Scotland:  the  National 
Gallery  contains  a  very  complete  collection  of  the 
Scotch  school  of  painting  as  well  as  numerous 
examples  of  the  old  masters.  The  annual  ex- 
hibitions of  the  Royal  Scottish  Academy  are 
held  here.  The  Old  Town,  extending  from  the 
Castle  on  the  west  to  the  Palace  of  Holyrood  on 
the  east,  contains  the  nucleus  of  the  ancient 
burgh  of  Edinburgh,  Avhich  grew  up  about  the 
Castle,  and  the  neighboring  burgh  of  Canongate, 
Avhich  had  its  origin  in  the  foundation  of  the 
Abbey  of  Holyrood,  and  which  retained  its  sep- 
arate municipality  until  the  extensions  of  1856, 
when  it  became  an  integral  part  of  Edinburgh. 
Two  main  streets  running  almost  parallel  inter- 
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sect  the  Old  Town — High  Street,  which  is  kno^\^^ 
throughout  its  length  by  live  different  names, 
viz..  Castle  Hill,  Lawnmarket.  High  Street, 
Netherbow,    and    Canongate;    and   Cowgate. 

The  Castle,  which  stands  on  the  site  of  a  struc- 
ture built  early  in  the  seventli  century  by  Edwin, 
King  of  Xorthunibria,  occupies  a  rocky  eminence 
300  feet  above  the  valley,  and  is  accessible  only 
on  its  eastern  side.  The  present  edifice  dates 
from  the  fourteenth  century.  It  has  frequently 
served  both  as  a  place  of  residence  and  a  prison 
for  the  Scottish  kings.  It  was  here  that  Mary 
Queen  of  Scots  gave  birth  to  her  son  James.  In 
the  so-called  crown-room  are  kept  the  crown 
regalia,  known  as  the  Honours  of  Scotland. 
Holy  rood  Palace  (q.v. )  had  its  origin  in  an 
abbey  founded  by  David  I.  in  the  twelfth  cen- 
tury. It  subsequently  became  the  favorite  resi- 
dence of  the  Scotch  monarchs,  and  was  the 
scene  of  some  of  the  tragic  events  in  the  life 
of  ]\Iary.  Queen  of  Scots.  Among  the  other 
notable  features  of  the  Old  Town  ai'e  the  parish 
church  of  Saint  Giles,  the  present  edifice  dat- 
ing from  the  fourteenth  century,  with  a  hand- 
some lantern  spire,  the  burial-place  of  the 
Marquis  of  ]Montrose  and  the  scene  of  the 
signing  of  the  Solemn  League  and  Covenant;  the 
old  Tron  Church,  the  house  occupied  for  a  num- 
ber of  years  by  the  great  reformer,  John  Knox; 
Parliament  House,  formerly  the  meeting-place 
of  the  Scottish  Parliament,  but  utilized  since 
the  Union  as  the  seat  of  the  Supreme  Courts  and 
containing  the  Advocates'  Library,  with  over 
300,000  volumes,  the  largest  in  Scotland  and 
one  of  the  five  in  the  United  Kingdom  entitled 
to  a  copy  of  every  book  published  in  the  king- 
dom. It  also  contains  the  Signet  Library  ( G5,- 
000  volumes).  The  churchyard  of  Canongate 
Church  is  the  burial-place  of  Dugald  Stewart, 
Robert  Fergusson,  and  Adam  Smith,  and  Grey- 
friars'  Churchyard  contains  the  tombs  of  George 
Buchanan,  Allan  Ramsay,  and  Robertson,  the 
historian. 

The  chief  thoroughfare  of  the  Xew  Town  is 
Princes  Street,  which  skirts  the  ravine  separat- 
ing the  two  towns,  and  commands  for  its  entire 
length  an  excellent  view  of  the  picturesque  Old 
Town.  In  the  eastern  gardens  facing  Princes 
Street  stands  the  Scott  jNIonument,  and  at  the 
easterly  end  of  the  street  stand  the  Post-Office 
and  Register  House,  the  latter  being  the  reposi- 
tory for  all  title  deeds  and  puljlic  records. 
Above  these  buildings  rises  the  Calton  Hill  to  a 
height  of  about  355  feet  above  the  sea-level, 
crowned  by  tlie  Royal  Observatory,  Nelson  Monu- 
ment, and  National  "Monument.  It  commands  a 
magnificent  panorama,  only  excelled  by  that  ob- 
tained from  Artliur's  Seat,  which  rises  to  a  height 
of  over  800  feet  behind  Holyrood.  At  the  foot  of 
Calton  is  the  old  Calton  burial-ground,  which 
contains  the  grave  of  David  Hume,  the  philoso- 
pher and  historian. 

Edinburgh  is  governed  by  a  city  council, 
A\hich  elects  from  its  own  members  a  lord 
provost,  a  city  treasurer,  and  seven  bailies,  who 
constitute  the  civil  magistracy.  The  Dean  of 
Guild  is  elected  to  the  council  by  the  Guild 
Brethren.  The  city  sends  four  representatives  to 
Parliament.  In  the  matter  of  nnmicipal  under- 
takings Edinburgh  has  been  most  active.  Its 
water  and  gas  su])plies  are  managed  by  a  joint 
commission  with  Leith.  Since  1805  it  has  suc- 
cessfully  operated    an   electric-light   plant   at   a 


substantial  annual  profit.  It  also  owns  its 
street-railway  lines,  which,  however,  are  oper- 
ated by  a  ijrivate  company  at  a  rental  of  about 
7  per  cent,  of  the  capital  outlay.  The  traction- 
power  is  mostl}-  cable.  Baths,  a  public  laundry, 
cemeteries,  markets,  and  slaughter-houses  are 
maintained  by  the  corporation,  and  a  consider- 
able sum  is  expended  annually  in  aid  of  tech- 
nical education  and  for  the  maintenance  of  pub- 
lic libraries.  Following  the  lead  of  its  sister 
city  Glasgow,  Edinburgh  has  undertaken  nu- 
merous schemes  for  the  better  housing  of  its 
working  classes,  and  has  erected  several  blocks 
of  dwelling-houses,  which  are  let  in  flats  at  an 
exceedingly  low  rental.  The  city's  system  of 
sewerage  has  been  much  improved,  and  now  has 
four  separate  outlets  into  the  sea.  Its  garbage 
is  disposed  of  in  destructors  or  sold  for  fertiliz- 
ing purposes.  Edinburgh  has  long  borne  an 
enviable  reputation  as  an  educational  centre. 
At  the  head  of  its  institutions  of  learning  stands 
the  university  (q.v.).  Other  prominent  educa- 
tional institutions  are  the  Heriot-Watt  College; 
Heriot's  Hospital,  founded  by  a  bequest  of 
George  Heriot,  the  jeweler  of  James  VI. ;  Don- 
aldson's Hospital,  Gillespie's  Hospital,  the 
Merchant  Company's  Schools,  the  high  school 
and  Fettes  College,  the  last-named  being  mod- 
eled on  the  plan  of  Rugby  and  Eton.  The  Royal 
Infirmary,  consisting  of  a  series  of  detached 
buildings  in  the  Scottish  baronial  style,  cost  in 
the  neighborhood  of  .$2,000,000,  and  is  consid- 
ered one  of  the  most  excellenth'  equipped  insti- 
tutions of  its  kind  in  Europe.  There  are  nu- 
merovis  jiarks  and  recreation  grounds,  including 
Queen's  Park  of  nearly  700  acres,  the  Meadows, 
the  Links,  and  Braid  Hills. 

Edinburgh  is  not  an  important  manufacturing 
town ;  it,  however,  derives  considerable  commer- 
cial importance  from  its  various  banks  and  in- 
surance offices.  The  principal  industries  are 
brewing  (two-thirds  of  all  the  ale  or  beer 
brewed  in  Scotland  being  made  in  or  near 
Edinburgh),  printing  and  publishing  with  the 
kindred  arts,  distilling,  irun-founding,  tanning, 
and  coach-building,  manufacture  of  articles  in 
india-rubber,  of  house  furniture,  and  of  jewelry, 
and  the  rearing  of  young  trees  in  nurseries  in 
and  around  the  town,  for  which  the  climate  is 
favorable. 

Edinburgh  is  the  place  of  residence  of  consid- 
erable numbers  of  the  Scottish  landed  gentry, 
and  its  society  is  regarded  as  unusnally  polished 
from  the  predominance  of  the  professional  and 
literary  elements  in  its  composition.  This  arises 
from  its  status  as  a  university  town,  and  from 
the  presence  of  the  Supreme  Law  Courts  of 
Scotland.  The  picturesque  and  commanding  sit- 
uation of  the  city,  combined  with  its  literary 
fame,  has  acquired  for  it  the  name  of  the  ']Modern 
Athens.'  The  seaport  of  Leith  is  contiguous  to 
Edinburgh.  The  climate  is  healthful,  the  mean 
temperature  averaging  48°  Fahr..  with  an  average 
rainfall  of  about  27  inches.  Population,  royal 
and  municipal  borough,  1901,  316.479. 

Edinburgli  is  supposed  to  have  sprung  up 
round  the  castle  built  in  the  seventh  century 
by  Edwin,  King  of  Northumbria  (Eadwin's 
burgh ) .  It  quickly  grew  to  1)e  a  place  of  im- 
portance, and  in  the  eleventh  century'  Avas  a 
royal  residence.  Around  the  Abbey  of  Holyrood 
(q.v.).  which  David  I.  founded  in  1128,  rose  the 
town  of  Cannongate,  later  annexed  to  old  Edin- 
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burgh.  From  Robert  the  Bruce  the  burghers 
received  a  charter  which  granted  them  a  great 
degree  of  self-government  and  the  possession  of 
the  port  of  Leith.  In  the  fifteenth  century  the 
Scottish  kings  sought  refuge  from  their  turbu- 
lent nobles  in  the  Castle  of  Edinburgh,  and  the 
town  became  the  capital  of  the  kingdom,  and  was 
closely  connected  with  the  chief  events  of  Scot- 
tish history  for  the  next  two  hundred  and  fifty 
years,  witnessing  the  fortunes  of  Mary  Stuart 
(q.v. ),  the  spread  of  the  Reformation,  and  the 
battles  of  the  Covenanters.  The  accession  of 
James  VI.  to  the  English  throne  in  1603,  and  the 
union  with  England  in  1707,  deprived  Edinburgh 
of  much  of  its  political  prominence,  but  it  ac- 
quired instead  great  fame  as  the  literary  cen- 
tre of  Scotland,  the  home  of  Walter  Scott.  Jef- 
frey, and  John  Wilson  ( 'Christopher  North' ) . 
The  new  to^^^l  dates  from  1763,  after  the  Nor' 
Loch  had  been  drained  and  bridged. 
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New  Edinburgh  (3  vols.,  London,  1882)  ;  Gillies, 
Edinburgh,  Past  and  I'rescnt  (Edinburgh,  1889)  ; 
Chambers,  Traditions  of  Edinburgh  (Edinburgh, 
1880)  ;  Stevenson,  Edinburgh,  Picturesque  y'otes 
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of  Edinburgh  (New  York,  1898);  Geddie,  Ro- 
inantic  Edi)iburgh  (London,  1900). 

EDINBURGH,  Uxn-ERSixY  of.  A  Scotch  uni- 
versity wliich  owes  its  origin  to  a  bequest  of 
Robert  Reid,  first  Bishop  of  Orkney  in  1588,  and 
to  the  later  encouragement  of  the  municipality 
of  Edinburgh.  In  1563  tlie  latter  ptirchased 
ground  on  the  site  of  "Kirk  o'  Field,'  and  by 
grants  of  confiscated  church  property  from  Queen 
Mary,  and  a  charter  from  .James  VI.  (.James 
I.  of  England)  in  1582.  the  university  was  finally 
established.  It  was  formally  opened,  and  teach- 
ing begun,  in  1583,  though  it  was  at  first,  strictly 
speaking,  only  a  college  of  arts.  In  1642  a  chair 
of  theology  was  established,  and  in  1685  one  of 
medicine.  After  1688,  the  institution,  with  other 
Scotch  universities,  was  subjected  to  Parliamen- 
tary visitation.  At  the  beginning  of  the  eigh- 
teenth century  the  present  arrangement  of  the 
faculty  of  arts  came  into  existence,  and  this, 
with  the  reorganization  of  the  institution,  in- 
cluding the  establishment  of  a  law  faculty,  gave 
it  the  rank  and  title  of  the  L^niversity  of  Edin- 
burgh, which  it  has  since  held.  Until  1858  the 
imiversity  had  been  almost  entirely  under  the 
control  of  the  municipality,  but  in  that  year, 
by  the  act  of  Parliament  regulating  Scottish 
universities,  the  administration  was  vested  in 
a  self-governing  corporation  of  members,  the 
senatus  acadcmicus,  and  the  imiversity  court, 
together  with  a  body  of  curators  selected  partly 
by  the  imiversity  and  partly  by  the  city,  and  in 
whose  hands  lay  the  patronage  of  the  professional 
chairs.  By  the  Universities  of  Scotland  Act  of 
1899,  the  i"niver.sity  Court  was  constituted  as  a 
body  corporate,  holding  all  property,  and  hav- 
ing all  powers  of  administration.  It  consists 
of  the  rector,  principal,  Lord  Provost  of  Edin- 
burgh, one  assessor  nominated  by  the  chancel- 


lor, one  by  the  rector,  one  by  the  Lord  Provost, 
magistrates,  and  town  council  of  Edinburgh,  four 
by  the  general  council,  representatives  of  the 
affiliated  colleges.  The  university  senate,  con- 
sisting of  the  principal  and  professors,  regulates 
teachmg  and  discipline.  The  general  council, 
consisting  of  the  chancellor,  members  of  the 
court,  professors,  and  graduates,  reviews  the 
measures  presented  to  it,  makes  recommenda- 
tions, elects  the  chancellor,  and,  with  the  general 
council  of  the  University  of  Saint  Andrews,  re- 
turns one  member  to  Parliament.  The  chancel- 
lor confers  degrees,  sanctions  changes  in  ordi- 
nances, and  presides  over  the  general  council. 
The  principal,  elected  by  the  curators  for  life, 
presides  over  the  senate.  The  rector,  an  inter- 
esting mediipval  survival  found  in  Scotch  uni- 
versities, is  elected  by  the  students  for  three 
years,  and  presides  over  the  court.  The  office  is 
almost  invariably  filled  by  some  man.  not  neces- 
sarily connected  with  the  university,  who  is 
distinguished  in  politics  or  letters,  as  Gladstone, 
Carlyle,  Lord  Rosebery,  and  Goschen.  There  are 
faculties  of  arts,  science,  divinity,  law,  medicine, 
and  music.  A  students'  representative  council 
has  certain  rights  of  petition  in  matters  affecting 
teaching  and  discipline. 

Candidates  for  a  B.A.  degree  must  attend  full 
courses  in  at  least  sven  subjects:  four — Latin  or 
Greek,  English  or  a  modern  language,  or  history, 
logic  and  metaphysics,  or  moral  philosophy,  and 
mathematics  or  natural  philosophy — being  re- 
quired; and  three  elective.  Each  course  must 
consist  of  not  fcAver  than  one  hundred  hours, 
or  meetings  of  the  class.  For  a  degree  with 
honors,  special  classes  and  courses  are  provided. 
Special  regulations  are  in  force  for  the  higher 
degrees  of  M.A.,  D.Sc,  D.Phil.,  and  D.Litt.,  to 
all  which  women  are  admitted.  The  university 
grants  also  degrees  in  medicine,  law.  divinity, 
and  music,  of  which  those  in  medicine  are  open 
to  women.  There  are  a  large  number  of  bursaries 
( 76 ) ,  and  many  prizes,  apportioned  among  the 
difl'erent  faculties.  The  increase  in  the  number 
of  students  and  teaching  force  of  the  university 
led  to  a  movement  in  1860  for  tlie  enlargement 
of  the  buildings,  and  in  1878,  sufficient  sums 
having  been  raised,  the  "new  buildings'  were  be- 
gun. These,  completed  in  1888.  together  with 
M'Ewan  Hall,  finished  in  1897.  and  the  School 
of  Music  (1858).  constitute  the  modern  addi- 
tions to  the  original  buildings.  The  university 
library,  which  contains  208,000  volumes  and 
7500  "ilSS.,  A\as  founded  by  Clement  Little  in 
1580.  There  are.  besides,  a  number  of  .special 
libraries  in  theology,  classics,  philosophy,  his- 
tory, physiology,  and  music.  The  museums  in- 
clude that  of  natural  history  (1812),  and  a  con- 
siderable number  in  various  departments  of 
learning,  partly  or  wholly  belonging  to  the  pro- 
fessors in  the  several  subjects.  The  Royal  Bo- 
tanic Garden  has  also  some  connection  with  the 
universitv.  The  budget  for  1900-01  was  over 
£86,000,  the  number  of  students  2800.  Long  is 
the  list  of  worthies:  Blair,  Akenside,  Thomson, 
Hume,  Goldsmith,  the  geologist  Hutton,  Brough- 
am. Scott,  Palmerston.  Carlyle.  Earl  Russell, 
Balfour  Stewart.  Darwin.  Robertson  of  Brigh- 
ton. Robert  Louis  Stevenson.  Crockett.  Barrie, 
and  Sir  Conan  Doyle.  Its  professors  have  been 
equally  distinguished:  Dugald  Stewart.  Sir  Wil- 
liam Hamilton.  Playfair.  Chalmers.  John  Wilson, 
Aytoun,  Masson,  and  his  successor,   Saintsbury. 
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Consult:  Grant,  Sfori/  of  the  L'}Hiersity  of  Edin- 
burgh (Edinburgh,  1884,  best  account)  ;  Dalzel, 
History  of  the  University  of  Edinburgh  (Edin- 
bui'gh,  18(32)  ;  Calendar  of  the  University  of 
Edinburgh   for  current  year. 

EDINBURGH,  Alfred  Erxest  Albert,  Duke 
of  (1844-1900).  The  third  child  and  second  son 
of  Queen  Victoria.  He  was  also  Earl  of  Ulster, 
Earl  of  Kent,  Duke  of  Saxony,  and  after  1893 
reigning  Duke  of  Saxe-Cobui'g-Gotha.  He  A\as 
educated  by  special  tutors,  went  into  the  royal 
nav3'  at  the  age  of  fourteen,  and  served,  chiefly 
on  foreign  stations.  The  crown  of  Greece  was 
offered  to  Tum  in  1862,  but  he  declined  it.  He 
married  at  Saint  Petersbvirg  on  January  21, 
1874,  Marie  Alexandrovna,  Grand  Duchess  of 
Russia.  In  1886  he  received  the  appointment  of 
admiral  of  the  Mediterranean  squadron. 

EDINBURGH  REVIEW.  The  first  of  the 
great  critical  periodicals  which  form  a  distin- 
guishing feature  of  the  literature  of  the  nine- 
teenth century.  It  was  started  in  October,  1802, 
by  a  group  of  young  men  living  in  Edinburgh, 
the  principal  of  whom  were  Francis  Jefl'rey 
(q.v.),  Sydney  Smith  (q.v.),  Francis  Horner,  and 
Henry  Brougham  (q.v.).  So  much  was  secrecy 
felt  or  believed  to  be  necessary  to  the  success  of 
the  undertaking  that,  according  to  the  account 
which  Jeffrey  gave  to  Robert  Chambers  in  1846, 
'the  dark  divans'  of  the  reviewers  were  held  for 
some  time  "in  a  dingv^  room  off  Willison's  print- 
ing-office in  "Craig's  Close,"  to  which  each  re- 
paired alone,  and  "by  back  approaches  or  differ- 
ent lanes."  Of  the  first  number,  750  copies  were 
printed;  the  demand  exceeded  this  limited  sup- 
ply; 750  more  were  thrown  off,  and  successive 
editions  followed.  In  1808  the  circulation  rose 
to  about  9000,  and  in  1813  to  about  13,000.  The 
original  publisher  was  the  well-known  Constable. 
Sydney  Smith  edited  the  first  three  munbers,  and 
\\as  then  succeeded  by  Jeffrey.  The  influence  of 
the  Edinburgh  Revieio  in  developing  and  strength- 
ening the  political  convictions  of  the  ^^  hig 
Party  cannot  be  overestimated ;  but  its  power 
was  even  more  visible,  certainly  more  imme- 
diately palpable,  in  literature.  The  keenness 
of  criticism,  the  sharpness  of  wit,  and  the  bril- 
liancy of  style  exhibited  by  the  writers,  created 
a  sensation  in  the  world  of  letters ;  and  although 
in  the  case  of  Wordsworth,  Southey,  and  other 
writers  of  the  romantic  school,  unfairness  of  a 
flagrant  kind  was  undoubtedly  exhibited  and 
persevered  in,  yet  impartial  justice  was,  on  the 
whole,  administered.  After  the  period  of  Jeffrey, 
the  most  brilliant  contributor  to  the  Edinburgh 
Review  w-as  Macaulay.  It  is  now  published  in 
London.  Consult  Napier,  Life  ami  Correspond- 
ence  (London,  1862). 

EDINBURGHSHIRE,  or  ]Mid-Lothian.  The 
metropolitan  county  of  Scotland  in  the  south- 
eastern division,  Iving  on  the  south  side  of  the 
Firth  of  Forth  (Map:  Scotland,  E  4) .  Area,  362 
square  miles.  From  the  southern  border,  the 
Pentland  Hills  (mean  height  1000  feet,  and 
highest  point  1898  feet)  and  the  ]\roorfoot  Hills 
(mean  height  800  feet,  and  highest  point  2136 
feet)  run  northeast  through  the  country.  In  the 
north  are  fertile  plains,  varied  by  gentle  slopes. 
The  chief  rivers,  not  above  20  miles  long,  are  the 
Esk,  Water  of  Leith,  Almond,  and  Gala  Water. 
The  coast  has  coal-mining  and  other  industries, 
but  the  county  is  chiefly  agricu'hual,  with  large 


farms.  Near  the  metropolis  are  extensive  nurse- 
ries, vegetable  and  fruit  gardens,  and  dairy  pas- 
tures. The  chief  towns  are  Edinburgh,  the  capi- 
tal, and  Leith,  its  seaport.  Population,  in  1801, 
122,600;  in  1851,  250,400;  in  1901,  488,650. 

EDISON,  Thomas  Alva  (1847—).  A  cele- 
brated American  electrician  and  inventor.  He 
was  born  at  JMilan,  Ohio,  February  11,  1847,  and 
when  he  was  seven  years  of  age  his  family  moved 
to  Port  Huron,  Mich.,  where  the  remainder  of 
his  boyhood  was  passed.  While  a  mere  lad 
he  started  in  business  as  a  newsboj-  on  the  Grand 
Trunk  Railway.  His  spare  hours  were  spent  in 
reading  and  in  boyish  experiments,  largely  with 
printing-presses  and  electrical  and  mechanical 
apparatus.  In  1862  he  published  a  weekly, 
known  as  the  Grand  Trunk  Herald,  and  did  the 
printing  in  a  freight-car  that  also  served  as  a 
laboratory  where  he  could  carr}-  on  further  ex- 
periments. For  saving  the  child  of  a  station 
master  from  the  wheels  of  an  approaching  ear, 
he  was  received  as  a  pupil  at  the  telegraph  office 
at  Mount  Clemens,  and  there  learned  to  become 
an  operator.  While  a  brilliant  and  rapid 
operator,  he  was  besides  fun-loving  and  erratic, 
as  well  as  too  fond  of  experimenting  and 
disregarding  the  rules  of  the  office  to  remain 
long  in  any  one  situation.  It  was  while  thus 
engaged  that  he'  made  his  first  important  in- 
vention, a  repeating  instrument,  which  enabled 
a  message  to  be  transmitted  automatically  on 
a  second  line  without  the  presence  of  an  operator. 
From  the  West  Edison  went  to  Boston,  where, 
owing  to  his  skill  as  a  rapid  operator,  he  soon 
secured  a  position,  and  Avas  also  able  to  work 
on  various  mechanical  inventions  w'hich  sug- 
gested themselves  to  his  ingenious  mind.  Among 
these  was  a  vote-recorder,  which,  Avhile  accom- 
plishing its  object,  did  not  possess  merits  of  a 
svifficiently  practical  character  to  warrant  its 
adoption.  Recalling  this  failure,  Mr.  Edison  said 
that  afterwards  he  investigated  minutely  the 
necessity  of  any  particular  invention  before  he 
attempted  to  reduce  it  to  practice.  In  this 
lias  been  his  great  success  as  an  inventor.  Few, 
if  any,  great  scientific  discoveries  are  to  be  cred- 
ited to  Edison,  but  he  has  triumphed  over  al- 
most insurmountable  difficulties,  and  by  his  skill 
and  ingenuity  brought  to  practical  use  and  the 
advancement  of  civilization  what  had  often  been 
suggested  by  some  scientific  investigator  unable 
to  bring  it  to  a  successful  outcome  or  practical 
realization.  While  in  Boston,  Edison  devised  and 
partly  completed  a  stock-quotation  printer,  and 
later  became  connected  with  the  Gold  and  Stock 
Telegraph  Company  of  New  York,  whose  appa- 
ratus and  service  he  greatly  improved.  Valuable 
inventions  of  stock-printing  and  other  telegraph 
appliances  were  sold  for  $40,000,  which  enabled 
Edison  to  establish  a  laboratory  on  his  own  ac- 
count and  to  work  out  some  of  his  more  important 
ideas.  About  this  time  came  his  automatic  tele- 
graph system,  by  means  of  which  increased  speed 
and  range  of  action  were  obtained.  Edison's 
crowning  achievement  in  telegraphy  (see  Te- 
legraphy) was  his  invention  of  the  quadru- 
plex  system,  which  followed  a  d\iplex  system  he 
had  previously  devised,  and  which  was  a  great 
commercial  success  and  made  possible  a  far 
greater  use  of  existing  telegraph  lines.  Of  the 
greatest  value  in  the  development  of  the  tele- 
phone (q.v.),  then  recently  invented  by  Bell,  were 
the  microphone  and  the  carbon  transmitter,  and 


EDISON. 


490 


EDMUND. 


the  latter  of  these  devices  was  employed  exten- 
sively ill  the  earlier  instruments.  In  1878  Edison 
brought  out  his  phonograph  with  the  tin-foil 
cylinder,  and  about  this  time  the  megaphone. 
The  most-used  of  all  Edison's  inventions,  and  the 
one  that  required  the  most  careful  research  and 
experimenting  to  secure  its  perfection,  Avas  that 
of  the  incandescent  light,  which,  brought  out  in 
1879,  was  publicly  exhibited  in  1880.  This  new 
light  soon  achieved  a  remarkable  success,  and 
the  inventor  was  fully  occupied  in  improving  the 
lamps  themselves  and'  the  dynamos  for  gener- 
ating the  current.  Mr.  Edison  also  worked  on 
the  question  of  electric  traction,  but  his  achieve- 
menis  here,  while  attended  with  some  success, 
were  not  so  remarkable  as  in  other  fields.  In 
1886  his  laboratory  at  Orange  was  built  and 
furnished  a  commodious  workshop  for  his  later 
experiments.  Here  the  kineto-phonograph  was 
developed,  and  the  instrument  in  its  well-known 
form  of  the  kinetoscope  was  made  a  commercial 
success.  Among  his  commercial  ventures  have 
been  the  magnetic  treatment  of  iron  ore  and  a 
plant  for  the  manufacture  of  Portland  cement. 
Edison  has  received  numerous  honors  at  inter- 
national expositions  and  from  foreign  govern- 
ments, among  which  are  his  appointment  as  a 
chevalier  of  the  Legion  of  Honor  from  France 
in  1878.  and  as  a  commander  in  1889.  In  1892 
he  received  the  Albert  ]\Iedal  of  the  Society  of 
Arts  of  Great  Britain.  Edison  as  an  inventor 
stands  unique  among  those  men  of  the  nineteenth 
century  who  have  applied  scientific  discoveries  to 
the  ordinary  uses  of  man.  His  boldness  in  over- 
coming experimental  difficulties,  and  his  success- 
ful achievement  of  what  might  be  termed  all 
but  impossible,  secured  for  him  the  name  of 
Wizard.  In  considering  his  life  and  work,  how- 
ever, the  distinction  must  be  made  between  the 
pure  scientist  with  mathematical  and  philosophi- 
cal knowledge,  and  the  ingenious  inventor  who 
can  apply  a  scientific  truth  to  a  practical  end. 
Of  this  latter  class  Edison  stands  at  the  head. 
For  a  life  of  Edison,  consult  Dickson,  Life  and 
Inventions  of  Thomas  A.  Edison  (New  York, 
1894),  a  popular  biography  which  leaves  con- 
siderable to  be  desired. 

ED1ST0  ISLAND.  One  of  the  'sea  islands' 
so  famous  for  long- staple  cotton,  on  the  South 
Carolina  coast,  about  25  miles  southwest  of 
Charleston  (Map:  South  Carolina,  D  4).  The 
soil  is  fertile,  and  the  vegetable  trade  of  the 
island  with  the  North  is  considerable.  Popula- 
tion, about  400. 

EDISTO  RIVER.  A  river  in  the  southern 
part  of  South  Carolina,  formed  near  Branchville 
by  the  union  of  its  north  and  south  forks  (Map: 
South  Carolina,  D  3).  It  flows  southeast,  then 
south,  and  divides  into  the  North  and  South 
Edisto  about  1.5  miles  from  the  coast.  These 
arms  embrace  Edisto  Island,  and  reach  the  At- 
lantic southwest  of  Charleston  Harbor  and  just 
north  of  Saint  Helena  Sound.  The  river  is  about 
150  miles  long,  and  is  navigable  two-thirds  of 
this  distance. 

EDITIO  PRINCEPS,  p-dTsh'T-6  prin'seps. 
The  Latin  term  for  the  first  edition  of  a  book. 
The  term  is  especially  used  with  reference  to  the 
first  printed  edition  of  a  Greek  or  Latin  author. 
See  iNcrxARULA. 

EDLUND,  ed'loond.  Erik  (1819-88).  A  Swed- 
ish physicist.     He  was  born  in  the  Province  of 


Nerike,  and  was  educated  at  Upsala.  In  1850 
he  became  professor  of  physics  at  the  Royal 
Academy  of  Sciences  in  Stockholm,  and  in  1858 
was  instrumental  in  securing  the  introduction  of 
meteorological  stations  in  Sweden.  He  con- 
ducted these  observatories  until  1873,  when  a 
central  meteorological  station  was  erected.  His 
scientific  researches  were  confined  chiefly  to  the 
theory  of  electricity.  His  publications  include 
J heorie  des  phenomenes  elect riques  (1874),  in 
which  he  discusses  unipolar  induction,  tracing 
the  origin  of  eleetricitj-  to  the  rotation  of  the 
earth  and  of  the  higher  strata  of  the  atmosphere. 
The  meteorological  observations  made  by  Edlund 
from  1858  to  1873  were  published  in  fourteen 
volumes  by  the  Academy  of  Sciences  of  Stock- 
holm. 

EDMONTON,  ed'mon-ton.  A  town  in  the 
District  of  Alberta,  Northwest  Territories,  Cana- 
da, on  the  Saskatchewan  River  and  the  Canadian 
Pacific  Railroad,  191  miles  northeast  of  Calgary 
(Map:  Northwest  Territories,  G  4).  Coal-min- 
ing is  the  principal  industry.  Alluvial  gold, 
platinum,  silver,  and  timber  are  found  in  the 
vicinity.  It  is  in  a  fertile  agricultural  district, 
and  is  an  important  fur-trading  station.  A 
picturesque  stockaded  fort  of  the  Hudson  Bay 
Company  dominates  a  hill  above  the  town. 
Edmonton  has  a  meteorological  station  in  daily 
comnumication  with  the  United  States  Weather 
Bvireau,  and  is,  statistically,  the  storm  centre  of 
the  Northern  States  of  America.  Population,  in 
1891,  2000;  in  1901,  2626. 

EDMONTON.  A  town  of  Middlesex,  Eng- 
land, seven  miles  north-northeast  of  London.  It 
is  the  suburban  residence  of  many  London 
merchants.  Charles  Lamb  is  buried  in  the 
churchyard,  and  the  Bell  Inn  figures  prominently 
in  Cowper's  humorous  poem  of  "John  Gilpin." 
Population,  in  1891.  25,381;  in  1901,  46.899. 
Consult  Robinson,  The  History  and  Antiquities 
of  Edmonton    (London,  1819). 

ED'MUND,  or  EADMUND  (AS.,  defender  of 
property)  (c. 922-46).  King  of  the  English  from 
940  to  946.  He  was  the  son  of  Ed\vard  the 
Elder,  and  the  grandson  of  Alfred  the  Great,  and 
succeeded  his  brother,  ^Ethelstan,  on  the  throne. 
Three  years  before  his  accession  he  had  sho^^Ti 
remarkable  bravery  in  the  battle  "^  with  the 
Danes  at  Brunanbiirh  (q.v. ).  Soon  after  he  be- 
came King,  a  revolt  broke  out  in  the  North, 
and  Olaf,  or  Aulaf,  the  leader  of  the  Danes  from 
Ireland,  was  made  King.  For  a  time  the  revolt 
was  successful,  and  the  Danelaga  (q.v.)  was 
revived  under  a  second  Olaf  and  Ragnar;  but 
about  944  Edmund  subdued  both  kings.  In  945 
he  conquered  Cumbria,  and  gave  it  to  Malcolm 
of  Scotland  to  be  held  in  military  service.  Ed- 
mund was  slain  by  an  outlaw.  May  26,  946,  while 
at  a  banquet.  Consult  Green,  Conquest  of  Eng- 
land  (London  and  New  York,  1883). 

EDMUND,  or  EADMUND  (c.981-1016).  A 
king  of  the  English,  known  as  Iroxside.  He 
was  the  son  of  Ethelred  II.,  and  half-brother  of 
Edward  the  Confessor.  He  is  celebrated  chiefly 
as  the  great  opponent  to  Canute  and  the  Danish 
party  during  the  latter  part  of  his  father's  reign. 
On  the  death  of  Ethelred.  in  1016,  the  Danes  pro- 
claimed Canute  King  of  England,  but  the  citi- 
zens of  London  declared  for  Edmund,  who  drew 
together  his  forces  and  engaged  Canute  at  Pen, 
in  Somersetshire,  and  at  Sherston.  in  Wiltshire. 
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In  both  battles  he  was  victorious;  but  a  severe 
defeat  which  he  sustained  at  Assandun,  in  Es- 
sex comiJelled  him  to  make  terms  with  the 
enemy.  An  arrangement  was  entered  into  by 
which  Enghmd  was  divided  between  the  two 
kings,  Canute  obtaining  possession  of  the  north, 
and  the  south  falling  to  the  share  of  Edmund. 
It  seems  probable  that  it  was  also  agreed  that 
on  the  death  of  either  the  survivor  was  to  suc- 
ceed him.  Edmund  died  a  few  weeks  after  this 
agreement  had  been  concluded,  and  Canute  be- 
came King  of  England,  November  30,  1016.  Ac- 
cording to  the  Anglo-Saxon  Chronicle,  Edmund 
received  the  surname  of  Ironside  for  his  ex- 
traordinary courage  and  physical  strength.  Con- 
sult: Freeman,  The  Xonnan  Conquest,  vol.  i. 
(2d  ed.,  Oxford,  1870)  ;  Green,  The  Conquest  of 
England    (London  and  New  York,  1883). 

EDMUND,  Saixt  (c.1170-1240)  .  An  Eng- 
lish archbishop  and  ascetic.  His  name  was 
Edmund  Rich.  He  was  born  at  Abingdon  be- 
tween 1170  and  1175.  He  early  adopted  the 
ascetic  life  and  followed  its  rules  with  a  rigor 
amounting  to  fanaticism.  He  studied  at  Oxford 
and  Paris  and  became  a  priest.  In  1227  he  was 
one  of  the  preachers  of  the  sixth  crusade.  In 
1234  he  became  Archbishop  of  Canterbury.  He 
Avas  involved  in  many  disputes  and  quarrels,  both 
political  and  ecclesiastical.  In  1240,  broken 
down  by  such  contentions  and  his  self-tormenting 
life,  he  left  his  post  and  went  to  Pontigny  in 
France,  soon  after  to  Soisy,  where  he  died 
November  16,  1240.  For  his  life,  consult  Masse, 
Eng.  trans.   (London,  1874). 

EDMUND.  The  bastard  son  of  the  Earl  of 
Gloster,  in  Shakespeare's  King  Lear.  He  sup- 
plants Edgar  in  Gloster's  affections,  works  the 
disgrace  and  ruin  first  of  his  brother  and  then 
of  his  father,  wins  the  love  of  both  the  wolfish 
daughters  of  the  unhappy  King,  and  is  the  effi- 
cient cause  of  the  catastrophe  of  the  play. 

ED'MUNDS,  George  Fraxklix  (1828—). 
An  American  lawyer  and  legislator.  He  was 
born  at  Richmond,  Vt. ;  was  educated  in  a  com- 
mon school  and  by  a  private  tutor;  studied  law, 
and  in  1849  was  admitted  to  the  bar.  He  set- 
tled in  Burlington  in  1851,  and  from  1854  to 
1859  was  a  member  of  the  State  Legislature, 
being  for  three  years  Speaker  of  the  Lower 
House.  In  1861-62  he  served  in  the  State  Sen- 
ate, and  was  president  j)ro  tern.  \Mien  the  Civil 
War  broke  out  he  was  a  member  of  the  State 
Convention  whicli  met  to  form  a  coalition  be- 
tween the  Republicans  and  the  War  Democrats, 
and  he  drew  up  the  resolutions  adopted  by  that 
convention  as  the  basis  of  union.  At  the  death 
of  Solomon  Foot  in  1866,  Edmvmds  was  ap- 
pointed to  fill  tlie  vacancy  from  Vermont  in  the 
L'nited  States  Senate,  and  held  office  until  his 
resignation  in  1891.  In  the  Senate  he  served 
on  the  committees  on  Commerce.  Public  Lands. 
Pensions,  Retrenchments,  and  the  Judiciary.  He 
was  a  member  of  the  Electoral  Commission 
(q.v.)  in  1877,  was  for  several  years  at  the  head 
of  the  Senate  Judiciary  Committee,  and  was 
president  pro  tern,  of  the  Senate  during  Arthur's 
administration.  Ho  was  the  author  of  the  Anti- 
Polygamy  Act  of  1882,  known  as  the  'Edmunds 
Act,'  and  of  a  somewhat  similar  act  passed  in 
1887.  After  retiring  from  the  Senate  he  prac- 
ticed law  and  attained  great  eminence  as  a  con- 
stitutional lawver. 


E'DOM  (Heb.  edom,  red,  Gk.  'ISok/miio,  Idou- 
maia).  According  to  the  Old  Testament,  which 
places  the  Esauites  in  possession  of  Edom,  the 
latter  becomes  one  of  the  names  of  Esau,  fanci- 
fully explained  because  of  the  'red'  pottage 
given  him  by  his  brother  Jacob  (Gen.  xxv.  29- 
34).  (See  Esau.)  The  ruddy  hue  of  the  sand- 
stone cliffs  may  have  had  something  to  do  with 
the  naming  of  the  region.  The  name,  under  the 
form  Udumu,  occurs  in  the  Tell-el-Amarna  Tab- 
lets (c.1400  B.C.).  It  is  designated  as  a  city, 
and  since  in  later  Assyrian  inscriptions  it  is 
sometimes  designated  in  the  same  way,  though 
also  as  a  country,  it  has  been  concluded  that 
the  district  received  its  name  from  its  chief 
city.  Another  and  apparently  older  name  was 
Seir,  which  is  the  designation  of  the  mountain 
range.  Originally  in  the  possession  of  the 
Hivites,  it  passed  into  the  hands  of  the  Esauite 
group.  The  latter,  however,  does  not  drive  out 
the  former,  but  intermarries  with  it  (Deut.  ii. 
22,  and  Gen.  xxxvi.  20-21). 

Edom  comprised  a  strip  of  country  100  miles 
long  by  20  miles  broad,  lying  between  the  south 
of  Palestine  and  the  Gulf  of  Akabah  (an  arm 
of  the  Red  Sea).  It  is  a  wild,  mountainous 
region  with  the  desert  on  the  east  and  west  of  it ; 
but  rugged  though  it  looks,  it  contains  rich 
glens  and  terraces,  where  flowers  and  shrubs  and 
trees  spring  up  luxuriantly.  Its  chief  city  in 
later  periods  was  Bozrah  (now  Buseirah)  in 
the  extreme  north ;  its  seaports  were  Elath  and 
Ezion-geber  in  the  extreme  south  at  the  head 
of  the  Gulf  of  Akabah.  The  relations  between 
the  Hebrews  and  Edomites,  despite  the  recogni- 
tion of  their  close  relationship,  were  for  the  most 
part  hostile,  and  this  hostility  is  carried  back 
in  historical  traditions  to  the  time  when  the 
Hebrews  were  refused  permission  to  pass  through 
Edom  on  their  way  to  Canaan  (Num.  xx.  14-21), 
and  were  obliged  to  pass  eastward  of  the  land 
and  make  their  way  to  ^loab.  During  the  reigns 
of  David  and  Solomon  the  Edomites  were 
brought  under  subjection  to  the  Israelites,  and 
despite  many  uprisings  (I.  Kings  xi.  14-22;  II, 
Kings  viii.  20-22 ;  xiv.  22 ) ,  they  remained  in  the 
power  of  Israel  until  the  time  of  Rezin  of 
Damascus  (II.  Kings  xvi.  6)  ;  nevertheless  the 
Edomites  repeatedly  ravaged  the  southern  bor- 
der of  Palestine  and  rejoiced  when  Judah  was 
destroyed,  which  circumstance  is  the  reason 
that  tliey  are  so  terribly  denounced  by  some  of 
the  prophets  (Lam.  iv.  21-22;  Ezek.  xxxv.  3-15; 
Obad.  10-16). 

In  the  Assyrian  inscriptions  Edom  is  fre- 
quently mentioned.  In  B.C.  732  Edomites  appear 
among  those  who  are  forced  to  pay  homage  to 
Tiglathpileser  III.  at  Damascus,  while  twenty 
years  later  we  find  Edom  again  joining  a  league 
with  IMoab.  Judah,  Philistia.  and  Egypt,  against 
the  Assyrian  King  Sargon.  The  allies  were 
obliged  to  submit  and  pay  tribute.  Once  more, 
in  B.C.  701,  when  Sennacherib  threatened  Pales- 
tine and  Syria,  Edom  joined  issue  with  Hez- 
ekiah  in  an  attempt  to  withstand  the  attack. 
In  view  of  this,  it  is  rather  strange  to  find  the 
inference  in  the  Old  Testament  narratives  that 
at  the  time  of  the  attack  of  Nebuchadnezzar 
upon  Jerusalem  the  Edomites  assisted  the  Baby- 
lonians. In  the  post-exilic  period  the  Edomites  are 
enabled  to  extend  their  domain  and  occupy  a 
portion  of  southern  Judah,  with  Hebron  as  a  capi- 
tal,   and   during   the   Maccabean   war   the   Jews 
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had  to  contend  not  only  with  the  Greeks,  but 
-with  tlie  Edomites  as  well,  who  endeavored  to 
avail  themselves  of  the  situation  by  making  at- 
tacks upon  the  Jews.  Judas  ilaccab;eus,  how- 
ever, drove  them  from  soutiiern  Judah  (B.C.  164) 
and  John  Hyrcanus  (B.C.  109)  is  said  to  have 
conquered  their  country,  though  lie  held  only  the 
western  part  of  it,  and  that  not  for  a  long  time. 
The  eastern  part,  with  its  capital  at  Selah  (of 
Mhic'h  I'etra  is  the  Greek  translation ) ,  remained  in 
the  hands  of  the  Nabatseans,  who  had  held  it  since 
B.C.  300.  The  Eoman  conquest  swept  away  the 
last  remnant  of  Edomitic  independence.  The 
country,  now  called  after  tlie  Greek  from  Idumcea, 
was  placed  under  control  of  a  procurator  and 
grouped  with  Judea,  Samaria,  and  Galilee;  and 
Antipater,  an  Idumaean,  succeeded,  by  gaining 
the  favor  of  the  Romans,  in  obtaining  this  posi- 
tion. His  son  was  the  famous  Herod  the  Great. 
(See  Antipater;  Herod.)  After  the  destruction 
of  Jerusalem,  the  country  Avas  merged  in  Arabia 
Petniea,  and  the  name  Idumaea  disappears. 

ED'RED,  or  EADRED  (?-955).  A  king  of 
the  English.  He  was  the  son  of  Edward  the 
Elder  and  succeeded  his  brother,  Edmund  I.,  in 
946.  The  Danes  in  Northumbria  revolted  during 
his  reign,  but  were  finally  subdued.  He  was  suc- 
ceeded liy  his  nephew  Edwy,  or  Edwig,  in  955. 

EDREMID,  a'dre-med''.  A  town  of  Asiatic 
Turkey,  situated  in  the  Vilayet  of  Brusa,  about 
three  miles  from  the  Gulf  of  Adramyti  (^lap: 
Turkey  in  Asia,  B  3).  It  lies  in  a  very  fertile 
region  abounding  in  vineyards  and  olive  groves. 
The  town  in  itself  is  rather  unpretentious,  but 
derives  considerable  importance  from  the  prox- 
imity of  iron  deposits  in  Mount  Ida.  and  its 
trade  in  oil,  raisins,  and  timber.  The  population 
is  a  little  over  6000.  of  whom  about  one-fourth 
are  Greeks.  The  ancient  city  of  Adramyti,  situ- 
ated nearer  to  the  coast,  was  a  very  important 
commercial  port. 

ED'RISI,  Abu  Abdallah  IMoiiAjriiED  esh- 
SiiERiFF,  called  also  Ax  Edrisi,  Al  Sikih,  Al 
RoD.TARi  (c.llOO-?).  An  eminent  Arabian  geog- 
rapher, born  at  Ceuta  about  1100.  By  descent  he 
was  a  member  of  the  famous  Edrisi  family, 
which  in  turn  traced  its  line  to  ^Mohammed  him- 
self. He  studied  at  Cordova,  where  he  devoted 
himself  to  the  study  of  geography,  astronomy, 
and  medicine.  Having  completed  his  studies,  he 
traveled  through  Asia  Minor,  Egj'pt,  ^Morocco, 
Spain  (some  say  also  England  and  France),  and 
Portugal.  On  the  invitation  of  Roger  II.  of 
Sicily,  he  came  there  and  began  a  geographical 
work  which  he  finished  in  1154.  From  his  own 
notes  and  from  outside  information  he  con- 
structed a  globe  of  silver.  This,  in  accordance 
Avith  the  Ptolemaic  system,  he  divided  into  seven 
climates,  intersecting  each  with  eleven  regions, 
represented  by  perpendicular  lines.  In  explana- 
tion he  wrote  a  book.  In  1592  this  work  Avas 
published  at  Rome  in  Arabic,  while  a  Latin 
translation  of  it,  under  the  title  Geof/raphia 
Jvvbiensis,  was  made  in  Paris  (1619)  by  Gabriel 
Sionita  and  Johannes  Esronita.  Dozy  published 
a  portion  of  it.  Description  de  L'Afrique  et  de 
VEspagne,  in  1866.  Another  portion,  L'ltalia, 
has  been  published  by  Aniari  and  Schiaparelli 
(1883).  .Jaubert  published  a  complete  transla- 
tion in  French  (1836-40),  but  the  translation 
is  untrustworthy.  The  date  of  the  death  of 
Edrisi   is  uncertain. 


ED'SALL,  Samuel  Cook  (I860—).  Aa 
American  Protestant  Episcopal  bishop,  born  at 
Dixon,  111.,  and  educated  at  Racine  College  and 
Western  Theological  Seminary.  He  Avas  ordained 
to  the  priesthood  in  1889,  and  in  the  same  year 
Avas  appointed  to  the  rectorate  of  Saint  Peter's 
Church,  Chicago.  After  an  activity  here  of 
ten  years,  he  became  Missionary  Bishop  of  North 
Dakota,  serving  until  1901,  Avhen  he  Avas  elected 
Bishop  of  Minnesota. 

ED'SON,  Cyrus  (1857—).  An  American  phy- 
sician, born  at  Albany,  N.  Y.  He  studied  at 
Columbia  and  the  College  of  Physicians  and 
Surgeons,  in  1882  Avas  appointed  assistant  sani- 
tary inspector  of  Xcav  York  City,  and  rose  to  be 
health  commissioner.  In  1893  he  Avas  appointed 
health  commissioner  of  the  State  of  NeAv  Y'ork. 
He  Avas  three  times  elected  president  of  the 
Board  of  Pharmacy  of  the  City  and  County  of 
NeAV  York.  He  is  Avell  knoAAU  as  a  bacteriologist, 
iuAcnted  several  surgical  instruments,  and  has 
Avritten  numerous  articles  on  sanitary  and  medi- 
cal topics. 

EDUCATION  (Lat.  educatio,  from  educare,  ta 
rear,  nourish,  bring  up,  from  educcre,  to  lead 
ovit,  from  e,  out  +  ducere,  to  lead) .  In  a  general 
sense,  the  development  of  the  whole  nature  of 
man,  physical,  intellectual,  and  moral,  through 
interaction  Avith  every  phase  of  his  environment; 
in  a  narroAver  and  more  usual  meaning,  the  devel- 
opment of  the  poAvers  or  capacities  of  the  mind 
through  special  processes  of  training.  No  one  ap- 
plication of  the  term  has  noAV  or  CAer  had  a  com- 
mon acceptance,  for  it  may  haA^e  a  A'ariety  of  spe- 
cial applications.  Quintilian  applied  it  to  the 
general  processes  of  training  in  the  child's  ear- 
liest years,  in  distinction  from  the  formal  school 
processes,  called  instruction.  The  Greek  idea  of 
education  included  both  the  early  process  of 
training,  or  formation  of  habits  based  upon 
aiithority,  and  the  later  process  of  instruction, 
or  the  rationalizing  of  the  habits  formed.  This 
general  conception  is  formulated  by  Plato  as 
folloAvs:  "Good  education  is  that  Avhich  gives 
to  the  body  and  to  the  soul  all  the  perfection 
of  Avhich  tliey  are  capable."  For  many  years 
the  poj^iUar  idea  has  been  limited  to  the  nar- 
roAver  one  of  instruction,  but  recently,  under 
the  influence  of  the  conception  of  evolution, 
it  has  been  realized  that  every  stimulus 
that  sets  up  a  series  of  reactions  in  the  human 
organization  has  some  influence  in  shaping  the 
final  character.  However,  such  a  conception  is 
too  A-ague  to  be  of  any  general  A'alue,  and  some 
such  formulation  as  the  folloAving  is  noAV  of  com- 
mon acceptation:  Education  includes  all  those 
processes  consciously  adopted  by  a  given  society 
for  realizing  in  individuals  the  ideals  Avhich  are 
approved  by  the  race  or  by  the  particular  group ; 
AA'hile  instruction  includes  all  those  definite  means 
and  methods  adopted  under  the  direction  of  :» 
particular  institution,  usually  the  school,  for  ac- 
complishing certain  particular  ends,  Avholly  or 
for  the  most  part  of  an  intellectual  character. 
The  greater  part  of  this  article  Avill  be  dcA-oted  to 
a  sketch  of  the  theory  of  education,  with  enough 
detail  of  the  actual  practice  to  illustrate  the 
true  nature  of  the  theory.  This  presentation  is 
supplemented  in  the  articles  relating  to  the  most 
proTuinent  educators  of  the  past,  especially  those 
aboiit  Abclard.  Alcuin.  Aristotle,  BasedoAA',  Co- 
menius,     Fellenberg,     Froebel,     Herbart,     Locke, 
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Horace  Mann,  Montaigne,  Pestalozzi,  Plato,  Quin- 
tilian,  Rabelais,  Raticliius.  llou:is.eau.  Heil)eit 
Spencer,  Sturm.  A  further  discussion  of  the 
principles  of  education,  especially  in  relation  to 
their  application  as  an  art,  is  given  in  the  articles 
en  Pedagogy  and  on  Psychology.  The  subject  of 
educational  method,  treated  primarily  in  the 
article  on  Pedagogy,  is  treated  in  some  of  its  as- 
pects in  the  articles  on  Basedow,  Comexius, 
Froebel,  Herbart.  Jacotot,  Lancaster,  Nor- 
mal Schools,  Object  Teaching,  and  Pestalozzi. 
The  present  condition  of  educational  systems  and 
practices,  together  with  a  sketch  of  their  histori- 
cal development  since  the  Reformation,  is  given 
in  the  article  Xatioxal  Education,  Systems  of. 
Special  phases  of  the  existing  educational  systems 
are  discussed  under  the  titles :  Agricultural 
Education;  Chautauqua;  College;  Colleges, 
American  ;  Common  Schools  ;  Curriculum  ; 
Education,  Commerical:  Evening  Schools; 
Grajimar  Schools;  Gymnasia  and  Realgym- 
nasia  ;  Industrial  Schools  ;  Infant  Schools  ; 
Monitorial  System;  Normal  Schools;  Pro- 
fessional Education;  Realschulen;  Techni- 
cal Education  ;  Unh-ersities  ;  and  University 
Extension.  The  more  important  present  educa- 
tional tendencies  and  problems  are  considered 
under  the  topics  Co-Education;  Collegiate 
Education  for  Women  ;  Colleges,  American  ; 
Education,  Commercial;  Curriculum;  Elec- 
tive Studies;  Grammar  Schools;  Kinder- 
garten; Manual  Training;  Object  Teaching; 
Normal  Schools;  Parish  Schools;  Pedagogy; 
and  Schools.  Certain  aspects  of  these  topics  are 
also  treated  in  the  articles  relating  to  the  special 
universities,  colleges,  and  public  schools,  and  in 
the  sections  on  education  in  the  articles  Belgium, 
France,  Germany,  Great  Britain,  etc. 

Types  of  Education.  The  definitions  given 
above  indicate  that  education  has  two  phases, 
more  or  less  distinct.  First,  it  is  the  physical 
and  psychical  development  of  the  individual,  sole- 
ly with  reference  to  these  activities  within  them- 
selves;  and  second,  it  is  the  process  of  adjusting 
the  hiunan  being  to  his  social  environment — to  the 
ideals  and  customary  practices  of  his  fellows. 
So  far  as  the  process  is  concerned,  these  two 
phases  are  not  distinguishable,  but  are  rather  com- 
plementary; whereas,  in  reference  to  the  concep- 
tion and  the  realized  purpose,  they  are  clearly  dif- 
ferentiated and  often  are  in  conflict.  Its  history 
presents  many  aspects  that  find  a  common  ex- 
planation in  the  varying  emphasis  jilaced  upon 
the  individual  and  social  phases,  together  with 
the  relative  importance  which  the  activities  for 
supplying  food,  clothing,  and  shelter  assume  at 
any  given  stage  of  culture.  Among  primitive 
people  education  was  largely  practical,  and  cen- 
tred in  the  family  group.  It  was  essentially  a 
training  given  the  child,  ordinarily  by  his  parents, 
in  the  customary  processes  of  supplying  the  needs 
of  food,  clothing,  and  shelter.  (Consult  Letour- 
neau's  L'erohifion  de  Vcduvation  dans  Ics  diverses 
races  Innnaines,  Paris,  1898.)  These  activities 
necessitated  a  variety  of  ceremonial  observances 
relating  to  every  interest  in  life  in  order  to 
secure  proper  adjustment  to  the  spirit  Avorld, 
omnipresent  to  the  savage  and  the  barbarian.  As 
a  priesthood  developed  priests  had  instruction  in 
the  preservation  and  explanation  of  tradition  and 
e?remonies,  as  distinct  frojn  the  broader  cere- 
monial education  of  all  the  people.  Out  of  this 
esoteric  training  of  the  priesthood,  and  the  at- 


tempt to  construct  cosmographies,  grew  in  time 
philosophy,  science,  and  literature,  and  the  higher 
■  types  of  education.  Such  types  are  best  illus- 
trated by  the  Hindus,  the  Egyptians,  and  the 
.Jews.  There  developed,  too,  along  Avith  these 
early  types  of  priestly  instruction,  a  caste  system 
of  education  for  the  masses  of  the  people,  that 
gave,  in  addition  to  the  religious  ceremonial  edu- 
cation mentioned,  a  training  in  the  practical  af- 
fairs of  life.  In  such  a  system  the  training  was 
given  by  parent  to  child  in  the  particular  activ- 
ities to  which  he  had  been  confined  in  the  grow- 
ing division  of  labor.  The  caste  system  of  edu- 
cation was  highly  developed  by  the  Eg;s'ptians  and 
the  Hindus,  and,  with  the  latter,  at  least,  has  per- 
sisted until  recent  times.  While  the  caste  organi- 
zation of  society  was  never  reached  by  the  Jews, 
they  did  deA-elop  a  system  of  industrial  educa- 
tion akin  to  that  of  caste  societies.  The  Chinese 
were  the  first  of  existing  nations  to  develop  a 
general  system  of  literary  education,  ^^'hile  it 
does  not  of  course  afTect  all  the  people,  it  is  at 
least  open  to  all,  and  does  reach  large  sections 
of  the  population.  It  is  essentially  literary, 
dealing  primarily  with  the  sacred  literature,  or- 
ganized as  a  preparation  for  the  civil  serv^ice, 
tested  and  controlled  by  a  series  of  examinations. 
The  successful  competitors  in  these  examinations 
become  public  officials,  and  the  conduct  of  the 
Government  is  thus  placed  in  the  hands  of  those 
who  are  by  the  very  process  of  selection  most 
opposed  to  innovations  and  to  progress.  This 
system,  first  organized  in  the  time  of  Confucius, 
has  undergone  no  radical  change  for  the  past 
thousand  years.  The  recent  trouble  Avith  the 
Western  nations  incident  to  the  Boxer  uprisings 
has  given  opportunity  for  the  influences  gradu- 
ally creeping  in  through  contact  with  the  West- 
erners to  aft'ect  the  examination  system,  and 
radical  changes  are  now  going  on.  The  ancient 
Persians,  the  Greeks,  and  the  Romans,  developed 
a  national  type  of  education  which  at  first  was 
largely  military.  But  its  political  aspect  ex- 
panded with  Greek  and  Roman  political  life  until 
individualism  found  full  expression  in  an  educa- 
tion both  liberal  and  practical.  Since  that  time 
the  process  has  been  growing  more  scientific, 
synthetizing  these  several  modes,  influenced  in  a 
varying  degree  by  the  ideals  of  Christian  re- 
ligion. 

Historical  Sketch  of  the  Theory  of  Edu- 
cation. The  Greeks  were  the  first  to  work  out  a 
theory  and  practice  of  education,  based  upon 
scientific  principles  rather  than  upon  religious 
beliefs  and  ecclesiastical  ceremonies.  The  pur- 
pose of  the  early  education,  with  both  Athenian 
and  Spartan,  was  preparation  for  the  duties  of 
citizenship,  military,  political,  and  religious. 
With  tlie  Athenians  Iheir  activities  provided  for 
intellectual  and  irsthetic  development,  illustrated 
in  the  drama,  religious  ceremonial,  the  sym- 
posium, the  choral  performance,  etc.  From  the 
middle  of  the  seventh  century  b.c.  there  were  at 
Atliens  elementary  schools  of  a  twofold  charac- 
ter: one  was  the  music  school,  which  in  time 
embraced  instruction  in  reading  and  writing:  the 
other  was  the  school  for  gA-mnastics  and  dancing, 
which  for  earlier  years  was  called  the  pahpstra, 
and,  for  the  period  of  adolescence,  the  g;s'mna- 
sium.  The  training  in  gymnastics  was  not  a  di- 
rect military  training,  but  was  aimed  to  produce 
a  beauiiful.  symmelrical,  agile,  and  sound  body 
through  various  exercises,  chiefly  running,  jump- 
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ing,  discus-throwing,  javelin-casting,  wrestling, 
and  boxing.  Nor  were  the  music  schools  de- 
signed to  produce  performers;  they  were  rather 
-  schools  of  expression.  "Gj-mnastic  for  the  body, 
music  for  the  soul,"  was  Plato's  summary  of  the 
process  of  education,  each  in  its  way  to  produce 
harmony  of  development.  In  the  fifth  century 
B.C.  intellectual  education  was  much  broadened  by 
the  Sophists,  and  much  greater  scope  given  to 
individualism.  It  became  more  largely  a  liter- 
ary process,  differentiating  into  the  rhetorical 
or'  oratorical  and  the  philosophical  education. 
Of  the  former,  Socrates  is  the  chief  exponent; 
Socrates.  Plato,  and  Aristotle  are  the  chief  ex- 
ponents of  the  latter.  In  the  Republic  of  Plato, 
which  may  be'  termed  the  first  scientific  treatise 
on  the  subject,  elementary  education  consists  of 
training  in  gA'mnastic  and  music,  including  let- 
ters ;  secondary,  of  the  stvidy  of  arithmetic,  geom- 
etrj',  music,  and  astronomy ;  and  higher,  of  dia- 
lectics or  philosophy.  The  elementary  studies 
produced  a  harmony  of  body  and  soul  that  was 
the  basis  of  all  virtue ;  the  secondary  led  to  unity 
of  thought;  and  the  higher  led  to  the  contempla- 
tion of  pure  being,  the  union  of  truth  and  beauty. 
The  purpose  of  this  education  was  to  obtain  an 
insight  into  the  essential  nature  of  things.  In  this 
treatise,  together  with  that  contained  in  the 
Laics,  there  is  found  the  fundamental  distinction 
between  the  liberal  and  the  practical  education, 
between  the  different  stages  of  education,  and 
between  the  groups  of  study  so  long  recognized 
under  the  terms  trivitim  and  quadrivium.  It  is 
indicative  of  the  importance  of  education  in 
Greek  thought  that,  with  Plato  and  Xenophon  and 
Aristotle,  it  finds  a  place  in  the  discvission  of 
the  science  of  government.  Not  only  is  education 
to  be  intrusted  to  the  State,  it  is  the  State's  most 
important  function.  However,  in  practice  the 
philosophical  influence  on  education  but  reinforced 
the  tendency  toward  individualism ;  for  the  for- 
mation of  the  philosophical  schools  still  further 
weakened  the  Greek  Commonwealth,  instead  of 
counteracting  the  disintegrating  influence  of  the 
Sophists,  as  was  the  aim  of  the  theory. 

The  rhetorical  education  of  the  later  Greek 
period  is  best  represented  by  Isocrates.  It  is  this 
type  that  is  reproduced  at  Rome,  and  best  pre- 
sented in  Cicero's  dialogue  On  Oratory,  and  Quin- 
tilian's  Institirfes  of  Oratory.  The  early  Roman 
education  consisted  of  a  training  for  the  prac- 
tical affairs  of  life,  economic,  military,  and  po- 
litical, for  which  little  or  no  literary  instruction 
was  necessary.  The  Laws  of  the  Twelve  Tables, 
with  the  biography  and  legends  of  historical 
characters,  furnished  all  the  subject-matter  of 
this  stage,  aside  from  the  training  given  in 
practical  duties.  Under  the  influence  of  the 
Greeks  a  literary  education  was  substituted,  and 
with  the  early  Empire  there  was  developed  an 
elaborate  system  consisting  of  an  elementary 
school,  the  Indus,  which  had  existed  from  early 
times,  the  grammar  or  secondary  school,  the  rhe- 
torical schools,  and,  in  certain  centres,  as  Rome. 
Constantinople'.  IMarseilles,  etc.,  a  higher  insti- 
tution resembling  the  modern  university.  With 
the  loss  of  liberty  under  the  Empire,  oratory  lost 
its  chief  inspiration,  and  education  became  large- 
ly a  process  of  formal  training,  in  which  even 
literature  became  a  study  of  form.  Though  many 
of  the  emperors — among  them  Vespasian.  Ha- 
drian, and  Antoninus — were  patrons  of  education, 
learning  ceased  to   have  any   profoimd   influence 


on  the  character  of  society.  Toward  this  formal 
intellectual  life,  represented  in  Greece  by  the 
philosophical  schools,  and  in  Rome  by  the  rhetori- 
cal schools,  the  early  Christian  fathers  were 
rather  favorably  inclined,  notably  Clement  of 
Alexandria,  Origen,  and  Basil ;  but  later  the  at- 
titude of  the  Christian  teachers  became  distinctly 
hostile.  Especially  is  this  true  of  the  Latin 
fathers,  as  represented  by  Tertullian  and  Saint 
Augustine,  the  latter  being  responsible  for  the 
edict  of  the  Council  of  Carthage,  which  forbade 
the  study  of  pagan  literature  by  the  bishops. 
The  ascetic  spirit  was  another  cause  of  the  oppo- 
sition to  learning  and  culture,  since  both  were  es- 
sentially Avorldly,  and  hence  evil.  Yet  to  monasti- 
eism  (q.v. )  is  chiefly  due  the  preservation  of  learn- 
ing during  the  centuries  known  as  the  Dark  Ages. 
The  rules  of  Saint  Benedict  provide  for  the  copy- 
ing of  manuscripts,  and  the  reading  or  the  hear- 
ing of  the  Scriptures  as  a  part  of  the  daily  rou- 
tine of  monastic  life'.  Yet  during  some  centuries 
many  monasteries  existed  in  which  no  reading 
or  writing  could  be  done.  On  the  other  hand, 
the  monasteries  sheltered  some  at  all  ages  who 
had  an  abiding  interest  in  literature  and  learn- 
ing. During  the  earlier  centuries  of  the  Middle 
Ages  this  was  especially  so  of  those  monasteries 
that  transmitted  the  Grecian  influence.  Saint 
Basil,  in  opposition  to  the  extreme  asceticism  of 
Egj'pt  and  the  East,  had  introduced  a  more  in- 
tellectual element  into  Grecian  monasticism  ;  this 
was  carried  by  Cassianus  to  southern  France, 
and  from  there  by  Saint  Patrick  to  Ireland. 
Celtic  monasticism  dominated  the  British  Isles 
during  the  seventh  and  eighth  centuries,  and 
thence  the  intellectual  interest  was  carried  to 
France  and  the  Continent  by  Alcuin  in  the 
eighth  century,  and  by  John  Scotus  Erigena  in 
the  ninth.  Scotus  marks  the  beginning  of  Scho- 
lasticism (q.v.),  though  the  scholastic  movement 
can  hardly  be  said  to  have  been  general  before 
the  twelfth  centviry,  and  it  culminated  in  the 
thirteenth.  Scholasticism  was  the  first  of  the 
great  intellectual  revivals,  unless  the  movement 
under  Alcuin  and  Charlemagne  can  be  considered 
a  preliminary  revival  of  interest  in  learning,  or- 
ganized now  with  the  fonu  if  not  the  content  of 
ancient  times.  (See  Liberal  Arts,  Seven.) 
Scholasticism  was  distinctly  an  intellectual  move- 
ment, beginning  with  the  discussion  of  the  Pla- 
tonic and  Aristotelian  problems  of  the  nature  of 
ideas,  and  ending  with  the  systematization  of  all 
thought  in  the  form  of  a  theological  philosophy. 
However,  the  intellectual  interest  was  clothed  in 
a  theological  form,  and  partook  of  a  logical 
rather  than  a  rhetorical  character,  as  did  the 
higher  intellectual  life  w'hen  the  opposition  of 
the  Christian  Church  was  aroused.  Out  of  the 
scholastic  movement  came  the  early  universities, 
at  least  the  one  at  Paris  and  its  offshoots.  In 
them  intellectual  interests  were  provided  with  a 
home,  and  education  obtained  that  institutional 
foimdation  which  had  been  wanting  since  the  de- 
cline of  Roman  culture  and  government.  This 
conception  of  the  formal  character  of  the  subject 
matter  of  education  and  the  disciplinary  charac- 
ter of  its  method  prevailed  both  within  and 
without  the  universities  until  the  Renaissance 
of  the  fifteenth  and  sixteenth  centuries.  At 
this  time  the  world  awoke  to  the  fact  that 
there  were  other  interests  in  life  besides  the 
religious,  and  that  there  was  a  vast  litera- 
ture   that    was    incomparably    better    than    that 
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upon  which  interest  had  been  centred  for  many 
generations.  Intellectual  interests  were  stimu- 
lated, and  the  conception  and  purpose  of  edu- 
cation was  broadened  by  the  activities  of  such 
men  as  Petrarch,  such  teachers  as  Vittorino  da 
Feltre,  and  finally  by  the  influence  of  the  univer- 
sities, though  they  had  responded  somewhat  slow- 
ly to  the  new  influences. 

The  Renaissance  emphasis  upon  the  linguistic 
character  of  education  was  reinforced  by  the 
Reformation  movement  of  the  sixteenth  century. 
In  early  years  instruction  had  to  be  of  a  re- 
ligious character,  and  hence  centred  in  the 
religious  literature,  which  demanded  a  knowledge 
of  the  Latin  language.  Higher  instruction  was, 
to  a  large  extent,  preparation  for  controversial 
life  in  connection  with  religious  doctrines  and 
literature,  and  heuce  had  also  to  be  linguistic  in 
its  elements.  The  Renaissance  interest  in  the 
rudimeutary  sciences  and  in  the  aesthetic  element 
in  literature  was  almost  wholly  eliminated  from 
organized  educational  elYorts ;  though,  on  the  other 
hand,  the  Reformation  led  to  a  broadening  of 
educational  opportunities,  and  the  introduction 
of  public  school  systems  supported  by  the  State 
and  aiming  at  universal  instruction,  at  the  same 
time  that  it  led  to  a  constriction  of  the  broad 
Reuaissance  conception  of  education.  During  the 
sixteenth  century  this  combined  Renaissance  and 
Reformation  influence  crj'stallized  into  definite 
school  organization  and  procedures,  best  t^ijified 
by  the  work  of  Johann  Sturm  ( q.v. ) ,  and  later  by 
that  of  the  Jesuits.  Sturm,  who  was  the  head  of 
the  Strassburg  Gymnasium  from  1537  to  1582, 
organized  a  ten  years'  course  of  study,  consist- 
ing of  Greek  and  Latin  grammar,  rhetoric, 
and  literature.  Not  till  late  in  his  forty-five 
years'  experience  did  he  inti'oduce  any  study  of 
mathematics  into  the  last  years  of  his  curriculum. 
Sturm's  ideas  concerning  organization  and  sub- 
ject matter  were  most  influential  in  shaping  the 
developing  school  system  of  the  German  States. 
His  course  of  study,  slightly  amplified,  was  adopt- 
ed in  the  higher  schools  soon  to  become  common 
under  the  term  gymnasia  (q.v.).  His  methods, 
embodied  in  text-books,  were  perpetuated  and 
popularized  in  a  similar  manner,  not  only  in  Ger- 
man States,  but  elsewhere.  Through  Robert  Asch- 
am,  the  tutor  of  Queen  Elizabeth  and  the  friend  of 
Sturm,  similar  educational  ideas  and  practices 
were  adopted  as  a  characteristic  feature  of  the 
public  or  grammar  schools  then  being  founded  in 
gi'eat  numbers  in  England.  In  the  latter  part  of 
the  sixteenth  century  the  Jesuit  Order  formulated 
its  Ratio  Studiorum  (q.v.),  embodying  many 
ideas  similar  to  those  of  Sturm.  Their  numerous 
schools  were  the  most  efficient  and  popular  up 
to  the  middle  of  the  eighteenth  centuiy,  by  the 
end  of  which  there  were  612  colleges,  157  normal 
schools,  and  24  universities.  Sturm  and  the 
Jesuits  only  organized  the  himianistic  education- 
al ideas  of  the  Renaissance;  and  the  resulting  ed- 
ucation was  in  its  content  a  wholly  literary  one 
of  the  extremely  classical  type,  while  its  jnirpose 
and  discipline  were  largely  determined  by  reli- 
gious influences.  Sturm  was  a  Ciceronian,  and  it 
was  wholly  with  the  purpose  of  producing  the 
ability  to  use  the  Ciceronian  Latin  and  of  securing 
the  discipline  entailed  by  this  process  that  the 
dominant  educators  of  the  sixteenth  and  seven- 
teenth centuries  labored.  During  this  period  there 
were  not  wanting,  however,  those  who  protested 
against  this  formal  education,  and  insisted  that 


the  purpose  of  the  study  of  the  classical  literature 
was   the   possession   of   the   knowledge   contained 
therein,  and  not  yet  to  be  found  in  any  of  the 
vernacular     literatures.        Erasmus,     though     a 
humanist,  took  this  jjosition ;  but  the  two  French- 
men Rabelais    iq.v.)    and  Montaigne    (q.v.)    were 
the  chief  of  these,  though  about  the  middle  of  the 
seventeenth  century  John  Alilton  issued  his  Trac- 
tate   on    Education,    which    demanded    that    the 
whole  range  of  the  sciences  and  arts  should  be 
studied   in  the  Greek  and  Latin  literature,  and 
propounded  this  notable  definition  of  education, 
namely,  "I  call  a  complete  and  generous  education 
that  which  fits  a  man  to  perform  justly,  skillful- 
ly', and  magnanimously  all  the  offices,  both  public 
and    private,    of    jjeace    and    war."    By   JNIilton's 
time,  however,  there  was  abroad  a  new  spirit  in 
education,  in  which  he  participated  to  some  ex- 
tent.    This  was  the  same  spirit  that  was  repre- 
sented in  philosophy  by  Descartes  and  in  science 
by  Bacon :   in  education  the  great  exemplar  was 
Comenius    (q.v.).      The  educational   influence  of 
Comenius  was    ( 1 )    in  broadening  the  conception 
of  education  beyond  the  narrow  literary  and  lin- 
guistic confines  until  it  included  the  whole  realm 
of  knowledge,  as  conceived  in  the  popiilar  pan- 
sophic  philosophy  of  the  time;    (2)   in  organizing 
education  into  a  definite  institutional  hierarchy, 
and    systematizing    its    subject    matter    into    a 
definite  course  of  study,  which  included  the  ele- 
ments of  all  the  sciences,  both  natural  and  social ; 
(3)    in  introducing  improved  methods  of  instruc- 
tion based  on  conceptions,  more  or  less  erroneous, 
it  is  true,  of  natural  processes.   These  ideas  were 
embodied  in  a  series  of  text-books,  the  most  im- 
portant of  which  was  the   Orbis   Pictus    (q.v.). 
Comenius  was  not  alone,  even  in  the  educational 
field,  in  standing  for  these  new  ideas.    Ratichius 
(q.v.),  or  Ratke,  had  preceded  him,  but  had  ex- 
erted little  influence,  owing  rather  to  his  tempera- 
mental defects  than  to  the  novelty  of  his  ideas. 
Even  in  the  preceding  century  Rabelais  and  Mon- 
taigne had  led  in  the  .criticism  of  the  prevailing  ed- 
ucational ideas  and  practices,  and  while  they  liad 
little  influence  on  school  work  or  little  knowledge 
of  the  technique  of  the  educational  process,  both 
opposed  the  extreme  classicism  of  the  time,  pro- 
tested against  the  acceptance  of  erudition  as  the 
aim   of   education,   of   the   formal   linguistic   dis- 
cipline as  the  purpose  of  the  study  of  the  classical 
literature,    and    held    even    more    broadly    that 
experience  in  life  gave  the  purpose  to  education, 
so  far  as  it  was  a   definitely  organized  process. 
Rabelais  and  IMontaigne  were  significant  rathei 
as  protestants.  giving  an  embryonic  formulation, 
to  a  conception  of  education  to  be  further  devel- 
oijed   and   made   practical   by  such   men   as   Co- 
menius.    The  practical  aspect  of  the  Comenian 
movement  was  limited  to  the  seventeenth  century, 
though   the   line  of   thought  was   continued.      In 
1693   John    Locke    published   his    Thoughts   Con- 
cerning  Education,  which  continued  the  general 
thought  of  Comenius.  though  without  recognizing 
the   importance   of   a   scientific   rather   than   lin- 
guistic curriculum  as  might  have  been  expected. 
This  work  of  Locke  has  probably  been  of  w'ider 
influence   than    any   other   treatise   on    education 
written    in    the    English    language,    unless    it   be 
Herbert  Spencer's  Education.     Locke  emphasized 
the  moral  and  physical  aspects  of  education,  in 
these   respects   exerting  a    profound   and   lasting 
impression  on  English  education,  both  under  the 
tutorial   system  which   he  approved  and  in  the 
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public  schools.  He  had  in  mind  the  education  of 
an  English  country  gentleman  of  his  time,  and 
gave  little  attention  to  the  philosophical  aspect 
of  his  education.  This  is  treated  in  the  more 
general  work  on  The  Human  Understanding,  and 
its  influence  passed  through  the  writings  of  the 
empirical  school  of  philosopiij  until  it  reached 
Eousseavi.  Jean  Jacques  Rousseau  (q.v.)  is  the 
most  commanding  educational  figure  in  the  eigh- 
teenth century.  In  17(32  appeared  his  Emile, 
M'hich  was  destined  to  direct  the  current  of 
educational  thought  for  a  century.  His  dominant 
thought  was  'education  according  to  nature,'  a 
shibboleth  which  had  a  variety  of  interpreta- 
tions; it  meant,  jDrimarily,  that  the  influence  of 
human  society  is  evil,  that  education  should  seek 
to  eliminate  all  social  influence,  that  education 
should  shield  the  mind  from  error  and  the  heart 
from  evil,  and  this  largely  by  isolating  the  child; 
it  meant,  further,  that  the  'nature'  to  be  consid- 
ered in  education  was  the  nature  of  the  child,  not 
nature  in  the  Comenian  and  Baconian  sense  of 
the  general  processes  and  phenomena  of  the 
physical  and  biological  worlds,  and  this  is  its 
most  important  educational  meaning;  but  it  also 
meant  nature  in  this  latter  sense  as  well,  the 
world  of  things,  since  it  was  only  the  education 
that  came  from  things  that  was  wholly  good.  This 
last  interpretation  of  the  naturalistic  doctrine  led 
to  the  complete  rejection  of  literary  and  lin- 
guistic education,  and  in  time  to  the  organization, 
for  elementary  education,  of  a  curricuhun  more 
suited  to  the  needs  of  tlie  child,  drawn  from  those 
pliases  of  his  environment  with  which  it  came 
into  immediate  contact,  such  as  geography,  na- 
ture study,  number  work,  and  manual  occupa- 
tions. While  Rousseau's  ideas  Avere  most  radical 
and  were  often  stated  in  such  paradoxical  form 
that  they  provoke  dissent  and  violent  opposition, 
he  more  than  all  others  is  responsible  for  these 
fundamental  conceptions  of  modern  education : 
that  all  educational  processes  must  start  from  the 
child's  own  interests  and  activities ;  that  educa- 
tion is  a  process  having  several  distinct  stages, 
and  that  the  subject  matter  and  methods  of 
education  should  be  appropriate  to  each  stage; 
tliat  the  age  of  adolescence  is  the  vital  period  in 
education;  that  education  is  moral,  physical,  and 
social  rather  than  a  merely  intellectual  process ; 
that  knowledge  of  child  nature  in  general  and 
of  the  children  dealt  with  in  particular  is  the 
most  important  part  of  the  equipment  of  a 
teacher;  that  manual  labor  or  trades  should  be 
taught  for  their  educational  as  well  as  for  their 
moral. and  practical  value. 

The  exaggerated,  somewhat  visionary,  and 
often  erroneous  ideas  of  Rousseau  were  syste- 
matized and  made  practical  during  the  latter  part 
of  the  eighteenth  century  and  first  half  of  the 
nineteenth  by  groups  of  educators  led  by  sucli  men 
as  Pestalozzi  (q.v.),  Herbart  (q.v.),  and  Froebel 
(q.v.).  There  is  a  wide  divergence  in  the  inter- 
ests and  the  character  of  the  work  of  these 
various  groups,  but  they  agree  in  one  funda- 
mental principle,  which  characterizes  and  xmifies 
all  their  efforts  and  all  this  period  of  educational 
advance.  This  principle  is  that  the  'nature' 
which  is  to  control  education  is  the  nature  of  the 
child.  Pestalozzi  states  the  aim  of  the  entire 
group  when  he  says  that  his  whole  purpose  is  to 
'psychologize  education.'  Pestalozzi's  approach 
was  empirical,  and  his  efforts  were  wholly  prac- 
tical.   Herbart's  approach  was  both  philosophical 


and  scientific,  though  it  is  in  this  latter  aspect 
that  his  influence  has  been  permanent,  througli 
the  development  of  the  scientific  study  of  psj'cho- 
logical  phenomena  of  late,  in  its  experimental  and 
i:)hysiological  aspects.  Froebel's  approach  \Vas 
primarily  philosophical  through  the  connection 
of  the  tlieorj'  of  evolution  with  education,  as  seen 
in  his  Education  of  Man  and  Education  by  De- 
'celopment.  However,  his  great  influence  was  on 
the  practical  side,  and  it  is  for  the  application  of 
these  new  theories  of  education  to  the  first  few 
years  of  the  child's  life  by  means  of  a  new  educa- 
tional institution,  the  kindergarten  (q.v.),  that 
the  name  of  Froebel  will  always  stand.  But 
whether  this  conception  of  education  was  stated 
in  philosophical  or  even  metaphysical  terms,  as 
with  Kant,  Herbart,  and  others,  or  in  practical 
or  empirical  terms  and  concrete  methods,  the 
underlying  conception  and  the  general  influence 
were  the  same.  The  psychological  tendency  in 
education  was  based  upon  a  more  intimate  knowl- 
edge of  child  nature,  and  a  study  of  child  ac- 
tivities; it  was  characterized  bj^  a  broader  sym- 
pathy with  childhood  and  child  nature ;  it  turned 
attention  from  the  advanced  phases  of  education, 
and  centred  it  upon  the  elementary  stage;  it 
tended  to  break  down  the  bookish  character  of 
education,  and  substituted  the  objective  side  of 
the  child's  immediate  environment  (see  Object 
Teachits'g)  ;  it  furnished  a  great  stimulus  to  the 
movement  for  universal  education;  it  concen- 
trated educational  interests  in  the  problems  of 
method,  both  psychological  and  practical.  The 
beliefs  of  many,  especially  of  those  under  the  in- 
fluence of  Pestalozzi,  were  extreme  in  this  re- 
spect. Pestalozzi's  thought  was  that  any  mother, 
with  the  7nethods  which  he  had  formvilated,  could, 
despite  no  special  training  or  knowledge,  educate 
her  own  children  without  the  assistance  of  books 
or  any  of  the  usual  paraphernalia  of  the  school- 
room. This  is  extreme  reaction  from  that  con- 
ception of  education,  dominant  since  the  Renais- 
sance, in  which  education  was  the  acquisition  of 
knowledge,  especially  linguistic  and  literary. 
Pestalozzi  defined  education  to  be  "the  harmo- 
nious development  of  all  of  the  powers  of  the 
cliild,"  a  definition  which  expresses  the  central 
thought  of  the  entire  psj^chological  tendency — 
that  education  is  the  process  of  the  development 
of  the  individual. 

During  the  second  and  third  quarters  of  the 
nineteenth  century  the  reaction  against  the  ex- 
treme individualism  of  the  earlier  period  af- 
fected educational  thought  as  well.  In  contradis- 
tinction to  the  psychological,  this  may  be  termed 
the  sociological  conception  of  education,  and  em- 
phasizes the  thought  that  education  is  not  only 
the  development  of  the  individual,  but  that  it  is 
also  the  fitting  of  the  individual  to  his  social 
environment,  actual  and  idealized,  and  hence  that 
it  is  the  development  of  society  as  well  as  of 
the  indiA'idual.  Auguste  Comte  in  his  Positive 
Polity  (1851-54)  and  Herbert  Spencer  in  his 
Education  (1861)  may  be  taken  as  the  leaders  in 
this  movement,  though  Pestalozzi  in  his  Leonard 
and  Gertrude,  published  from  1780  to  1790,  also 
emphasized  this  aspect  of  education.  This  socio- 
logical interest  has  centred  in  two  points :  ( 1 )  in 
a  broader  educational  purpose  than  that  ex- 
pressed in  psychological  terms,  and  in  this  it  has 
but  put  into  educational  terms  the  developing 
ethical,  political,  and  social  thought  of  the  nine- 
teenth century;    (2)    in  a  revision  of  the  school 
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curriculum,  through  the  introduction  of  new  sub- 
jects, chietiy  of  a  seientifie  character,  and  in  a 
modification  of  emphasis  and  organization.  In 
its  earlier  stages  the  movement  was  largely  a 
result  of  the  expansion  of  tlie  organized  branches 
of  human  knowledge,  and  the  demand  made  by 
the  new  professional  and  industrial  opportunities 
for  a  wider  knowledge  and  a  training  difi'erent 
from  that  afforded  by  the  old  literary  education. 
The  change  in  the  curriculmn  of  the  colleges,  as 
well  as  of  elementary  schools,  the  rapid  devel- 
opment of  institutions  of  the  type  of  American 
high  or  secondary  schools,  of  technical,  manual- 
training,  and  professional  schools,  the  introduc- 
tion of  the  system  of  elective  studies  (q.v. )  into 
colleges,  th^  important  position  given  to  the 
various  natural  and  social  sciences,  the  attention 
devoted  to  the  organization  of  all  the  school  cur- 
ricula and  school  systems,  are  all  aspects  of  the 
sociological  tendency. 

Education  as  a  Science.  Not  to  be  clearly 
distinguished  from  this  sociological  tendency  is  a 
more  comprehensive  view  of  the  past  decade, 
■which  has  aimed  to  combine  the  essential  truths 
of  the  above  tendencies,  and  hence  may  be  called 
the  eclectic  or  scientific  vieAv.  It  recognizes  the 
coordinate  value  of  method  and  subject  matter, 
of  the  process  of  the  development  of  the  mind, 
and  of  the  relation  of  educational  activities  to 
society.  It  avoids  the  controversial  character  of 
the  parent  tendencies,  and  aims  rather  at  scien- 
tific exposition.  It  is  based  upon  the  results  of 
both  psychological  and  sociological  sciences,  and 
has  influenced  education  rather  through  the  more 
scientific  formulation  of  the  principles  of  method 
and  curriculum  in  their  mutual  relations.  The 
following  definitions  set  forth  this  conception: 
Education  is  "the'  organization  of  acquired  habits 
of  action  and  tendencies  to  behavior,  which  shall 
fit  him  [the  child]  to  his  social  and  physical 
"world" :  it  is  tlio  "making  over  of  experience  and 
giving  it  a  more  sociological  value  through  in- 
creased individual  efficiency,  or  better  control 
over  one's  own  powers";  it  is  "the  adjustment  of 
the  child  to  the  spiritual  inheritance  of  the  race." 
These  three  definitions,  given  severally  by  Prof. 
William  James  of  Harvard,  Prof.  John  Dewey  of 
the  University  of  Chicago,  and  President  Butler 
of  Columbia  University,  give  the  idea  of  the  fore- 
most leaders  in  educational  thought  in  the 
United  States  at  the  present  time.  The  study  of 
education  is  now  recognized  as  a  science,  in  that 
it  has  a  body  of  data  quite  as  definite  as  that  of 
many  of  the  applied  sciences,  and  as  well-de- 
fined methods  of  dealing  with  such  data.  It  is 
not  a  science  in  the  sense  of  having  any  vmiver- 
sally  accepted  group  of  principles  as  a  basis  of 
study,  and  in  this  it  is  in  the  same  status  as 
history,  sociology,  and  most  of  the  social  sciences. 
Its  recognition  as  a  science  has  led  to  the  estab- 
lishment in  most  of  the  leading  universities  of 
departments  of  education  of  a  character  wholly 
different  from  that  of  the  professional  training 
normal  schools  ( q.v. ) .  Of  the  last  importance 
is  the  influence  exerted  by  the  Government  Com- 
missioner through  the  Bureavi  of  Education  at 
Washington.  Dr.  W.  T.  Harris  has  by  his  official 
publications,  private  editorial  work,  and  public 
addresses,  assumed  the  leadership  originally  con- 
templated in  the  establishment  of  the  depart- 
ment. As  a  result  of  this  professional  and 
scientific  study  of  the  subject  the  character  of 
the  teaching  profession  has  been  greatly  im- 
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proved,  and  more  intelligent  consideration  has 
been  given  by  the  public  to  the  problems  of 
local  school  organization,  supervision,  text-books, 
methods,  and  the  relations  of  teachers,  as  well  as 
to  the  broader  subject  of  education  as  a  matter  of 
public  policy. 

Bibliography.  There  is  no  more  conclusive 
evidence  of  the  importance  and  the  scientific  char- 
acter that  the  study  of  education  has  assumed 
during  the  nineteenth  century  than  the  very  ex- 
tensive literature  of  the  subject.  A  very  few 
titles  selected  from  this  extensive  list  may  be 
here  mentioned;  Hall  (Boston,  1893),  Sonnen- 
schein  (New  York,  1891  and  1895),  Monroe  (New 
York,  1897),  Cubberly  (New  York,  1902),  have 
each  published  a  Bibliograqjhy  of  Education. 
The  Bulletin  of  the  Books  on  Education  in  the 
Libraries  of  Columhia  University  (New  York, 
1901)  also  furnishes  an  extensive  bibliography. 
There  is  no  good  encyclopaedia  of  education 
in  English  to  compare  with  Buisson's  Dic- 
tionnaire  de  pedagogic  (Varis,  1887)  ;  or  Rein, 
E ncyklopddisches  Handbuch  der  Fiidagogik,  now 
in  process  of  publication;  or  Schmid,  Encyklo- 
pUdiedes  gesammten  Erziehungs-  und  Unterrichts- 
ivesens  (10  vols.,  Gotha,  1886-87).  Sonnen- 
schein  has  published  a  brief  Cyclopaedia  of  Educa- 
tion (London,  1889).  The  nearest  approach  in 
the  United  States,  save  one  or  two  wholly  insuf- 
ficient encj'clopsedias,  is  Barnard,  American  Jour- 
nal of  Education  (Hartford,  1855-81)  ;  Appleton, 
International  Education  Series  (45  vols..  New 
York,  1885  et  seq. )  ;  Heath,  Pedagogical  Library 
(28  vols.,  Boston,  1886  et  seq.)  ;  Scribner,  Great 
Educator  Series  (10  vols..  New  York,  1892  et 
seq. )  ;  and  the  Reports  of  the  United  States  Com- 
missioner of  Education  (Washington,  1867  et 
seq.).  For  the  very  numerous  French  and  Ger- 
man, works  on  the  history  of  education,  the  reader 
is  referred  to  the  bibliographies  given  above. 
Among  the  best  are  those  by  Schmid,  Schmidt, 
Baumer,  Paulsen,  and  Grasberger.  Raumer, 
Geschichte  der  Piidagogik,  has  been  translated  for 
the  most  part  in  Barnard,  German  Teachers  and 
Education  (Hartford,  1878).  Compayre,  ffisfory 
of  Pedagogy,  is  published  in  translation  by  Payne 
(Boston,  1886).  On  ancient  education  the  best 
English  works  are  Laurie,  Historical  Survey  of 
Pre-Christian  Education  (London,  1895)  ;  Mon- 
roe, Source  Book  in  the  History  of  Education  for 
the  Greek  and  Roman  Period  (New  Y'ork,  1901)  ; 
Mahaffy,  Old  Greek  Education  (New  York, 
1882)  ;  Davidson,  Education  of  the  Greek  People 
(New  York,  1894).  On  modern  education  a  few 
of  the  best  historical  and  descriptive  works  are 
the  Reports,  by  Matthew  Arnold  (London,  1861 
et  seq.)  ;  the  publications  of  Henry  Barnard  on 
National  Education  (New  Y^ork,  1857-73)  ;  the 
volumes  in  the  general  series  referred  to  above; 
Russell,  German  Higher  Schools  (New  York, 
1899)  ;  Balfour,  Educational  Systems  of  Great 
Britain  and  Ireland  (London,  1900)  ;  and  Quick, 
Educational  Reformers  (New  Y'^ork,  1890).  In 
addition  to  the  treatment  given  in  the  above 
references,  the  works  of  the  following  autliors 
relate  wholly  or  in  part  to  theory  of  education : 
namely,  Plato,  Aristotle,  Cicero,  Quintilian,  Plu- 
tarcli  (the  discussions  on  education  by  these 
writers  are  given  in  selections  in  Monroe's  Source 
Book,  mentioned  above),  Comenius,  Rabelais, 
IMontaigne,  IMilton,  Locke,  Rousseau,  Pestalozzi, 
Froobel,  Richter,  Rosmini,  and  Spencer.  For 
statement  of  present  formulation  of  theory,  con- 
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suit:  Bain,  Education  as  a  Science  (Xew  York, 
1879)  ;  Harris.  Psychologic  Foundations  of  Educa- 
tion (ib.,  ISOS)  ;  Butler,  The  Meaning  of  Educa- 
tion (ib.,  1898)  ;  James,  Talks  to  Teachers  (ib., 
1899)  ;  Dewey,  The  School  and  Society  (Chicago, 
1899),  and  Ethical  Principles  Underlying  Educa- 
tion (Ann  Arbor,  1804).  See  Academt:  Agri- 
CULTUR.'O.  Education  ;  CiiAUTArquA :  Co-Edu- 
cation :  College  ( and  the  names  of  the  various 
colleges);  Colleges,  American;  Collegiate 
Education  for  Women  ;  Common  Schools  :  De- 
gree; Elementary  Schools:  E\t;ning  Schools; 
Froebel;  Grammar  Schools;  Gymnasia  and 
Realgymnasia  ;  High  Schools  ;  Industrial 
Schools;  Infant  Schools:  Kindergarten; 
JManual  Training;  Military  Schools  (and 
their  various  names)  ;  Monasticism;  Monito- 
rial System;  National  Education,  Systems 
of:  Normal  Schools;  Parish  Schools;  Peda- 
gogy; Pestalozzi;  Polytechnique;  Profes- 
sional Education:  Reformatory  Schools; 
Schools  :  Schools  of  Library  Economy  ;  Tech- 
nical Education;  Technology;  University 
(and  articles  on  the  various  universities)  ;  Uni- 
versity Extension. 

EDUCATION,  Colonial.  A  term  used  to 
indicate  educational  systems  and  practices  in 
colonial  dependencies.  There  is  no  special  type 
either  of  ideas  or  of  systems  that  can  be  in- 
dicated by  this  term,  which  consequently  is  used 
in  a  most  general  sense.  However,  of  recent 
years  it  has  become  a  very  important  phase  of 
educational  activity,  since  the  various  colonizing 
nations  have  established  systems  of  schools  as  a 
Aaluable  means  in  governing  colonies  and  in 
bringing  dependent  peoples  into  closer  sympathy 
Avith  the  home  nation,  or  at  least  have  accepted 
educational  endeavor  as  a  means  of  raising  the 
standard  of  civilization  among  subject  races. 
Previous  to  the  nineteenth  century  colonizing  gov- 
ernments took  little  or  no  direct  interest  in  edu- 
cation, and  such  efforts  as  were  made  were  whol- 
ly those  of  the  colonists  themselves  or  of  indi- 
viduals and  religious  bodies  at  home.  Such 
efforts  naturally  resulted  in  direct  imitation  of 
institutions  existing  in  the  parent  country,  and 
find  their  best  illustration  in  the  American  col- 
onies of  England  previous  to  the  Revolution  of 
1776.  Here  the  elementary  or  dame  school,  the 
secondary  or  grammar  school  (q.v. ),  and  the 
college  were  English  institutions  transferred  to 
American  soil,  and  it  Avas  not  until  Avell  into 
the  eighteenth  century  that  these  English  in- 
stitutions were  so  modified  that  they  became 
schools,  kno^vn  as  the  district  school,  the  acad- 
emy, and  the  American  college.  Of  these  the 
college  was  most  distinctly  American  from  the 
first,  and  hence  underwent  the  least  change. 
Xatiirally,  at  the  present  time,  the  character  of 
education,  in  the  colonies  of  any  nation,  or  in 
any  particular  colony  of  a  given  nation,  is  de- 
termined by  the  general  character  of  the  Colonial 
Government.  The  colonies  of  Great  Britain,  as 
being  the  furthest  developed  and  most  systema- 
tized, best  present  the  various  types.  In  self- 
governing  colonies,  those  possessing  responsible 
governments,  the  educational  system  is  wholly 
under  the  control  of  the  Colonial  Government,  and 
is  only  to  a  slight  extent  an  imitation  of  the 
English  institutions.  Hence  the  educational  sys- 
tems of  the  Australian  and  Canadian  provinces 
do  not   differ   in   the   character   of   their   origin 


or  of  their  control  from  tho>.e  of  the  States  of 
the  American  Union.  There  is.  it  is  true,  a 
higher  degree  of  central  control  in  all  of  these 
than  in  the  systems  of  American  commonwealths, 
but  this  is  in  no  wise  connected  with  the  Home 
Government  in  London.  In  the  second  class  of 
colonies,  those  that  possess  some  representative 
institutions,  but  in  which  the  public  offices  are 
controlled  by  the  Home  Government,  such  as 
Natal  and  the  Orange  River  colonies,  the  most 
important  educational  institutions  are  for  the 
most  part  transplanted  English  institutions, 
modified  in  non-essentials  to  suit  local  conditions, 
supported  from  colonial  revenues,  and  controlled 
by  the  home-appointed  colonial  officials.  Profit- 
ing by  earlier  experiments,  especially  in  India, 
more  regard  is  now  had  for  existing  educational 
institutions,  practices,  and  prejudices.  Native 
institutions  are  fostered,  and  there  usually  e.xist 
the  two  types  of  schools,  the  English  schools 
and  the  vernacular  ones,  the  former  being  for 
the  most  part  secondary  and  higher  schools,  to 
which  greater  attention  is  given.  India  furnishes 
a  good  illustration  of  this.  There  were  in  1900 
5  examining  universities,  178  colleges.  6172  sec- 
ondary and ,  special  schools,  and  only  100,965 
primary  schools  that  were  supported  in  whole 
or  in  part  by  the  Government.  In  the  CroAvn 
colonies,  those  wholly  under  the  control  of  the 
Home  Grovernment,  a  somewhat  similar  condition 
exists.  English  schools  are  established,  native 
schools  are  assisted,  and  numerous  private,  es- 
pecially missionary  schools,  are  found.  As  in 
the  previous  class  of  colonies,  greater  attention 
is  paid  by  the  authorities  to  the  English  school 
than  to  the  native,  and  consequently  to  secondary 
and  higher  education  than  to  elementary.  This 
condition,  which  is  now  being  reversed,  has  re- 
sulted from  the  fact  that  the  elementary  schools 
have  been  begim  largely  by  missionary  or  native 
effort,  and  the  Government  has  followed  the  home 
policy  of  assisting  them  to  some  extent;  while 
secondaiy  and  higher  efforts  have  awaited  the 
direct  initiative  and  support  of  the  Government. 
In  1901  the  Board  of  Education  of  the  British 
Government  presented  a  special  report  of  almost 
2000  printed  pages,  giving  a  detailed  account 
of  education  in  the  more  important  colonies. 

The  French  Government  supports  schools  in 
most  of  its  colonial  dependencies,  though  none  of 
the  colonies  are  self-supporting,  few  have  any 
extensive  European  population,  and  most  of  them 
are  sparsely  settled  or  are  peopled  by  distinctly 
inferior  rac-es.  Algeria  is  excluded  from  this 
statement,  since  no  distinction  is  made  in  educa- 
tion between  it  and  the  other  departments  of 
France  in  Europe.  So  far  as  possible,  the  French 
system  of  schools  is  extended  to  the  colonies, 
but  on  account  of  the  conditions  mentioned  above 
there  is  little  demand  for  secondary  or  higher 
education,  save  of  a  technical  or  professional 
character,  and  consequently  most  attention  is 
paid  to  elementary  schools.  In  French  India, 
Indo-China,  Annam,  Cochin-China.  Tonking, 
Madagascar,  Congo,  Mayotto.  Reunion.  Senegal. 
Guinea,  and  the  islands  of  both  the  East  and  the 
West  Indies,  schools  are  maintained  of  both  pri- 
mary and  secondary  type.  These  secondary 
schools  are  usually  normal  or  agricultural 
schools,  infrequently  the  French  Lycees. 

The  colonies  of  the  German  Empire  have  all 
been   acquired   since    1884,   are   sparsely   settled. 
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usually  by  distinctly  inferior  races,  and  are  for 
the  most  part  in  the  tropics.  Hence  the  possibility 
of  intlueneing  the  state  of  civilization  by  schools 
is  slight.  Besides  missionary  schools,  the  Govern- 
ment supports  a  school  at  Togoland,  two  in 
Kamerun,  a  system  of  40  or  50  schools  in 
East  Africa,  and  a  similar  one  in  Southwest 
Africa.  Such  schools  as  exist  in  the  German 
possessions  among  the  Pacific  islands  are  main- 
tained by  missionaries,  both  Protestant  and  Ro- 
man Catholic.  Xo  other  country  has  seen  the 
importance  of  education  as  a  means  of  colonial 
rule  so  clearly  as  the  United  States.  Hence,  in 
the  short  time  during  which  the  Government  has 
held  the  colonies,  great  progi-ess  has  been  made. 
This  progress  is  here  presented  in  detail. 

Haavaii.  When  the  United  States  Government 
assumed  control  in  1898,  there  was  less  to  do  in 
regard  to  educational  conditions  than  in  any 
of  the  other  recently  acquired  island  territory, 
and  less  to  do  in  regard  to  education  than  in 
almost  any  other  aspect  of  Hawaiian  conditions. 
In  fact,  the  educational  status  of  Hawaii  is  better, 
as  regards  illiteracy  and  school  attendance,  than 
in  many  States  of  the  Union.  The  existing  Gov- 
ernment, then,  has  simply  continued  the  estab- 
lished system  and  maintained  its  high  standard. 
This  exceptional  condition,  however,  is  largely 
due  to  the  influence  of  Americans  exerted  over  a 
long  period.  By  the  earliest  missionaries  in  1820 
the  natives  were  taught  the  alphabet,  and  many 
of  them  learned  to  read  English  before  their  o\mi 
language  was  reduced  to  a  written  form.  Within 
four  years  2000  people  had  learned  to  read,  a 
system  of  public  schools  had  extended  over  the 
islands,  and  so  great  was  the  early  enthusiasm 
that  a  large  part  of  the  population  was  in  at- 
tendance. A  seminary  for  the  training  of  teach- 
ers, which  still  exists,  was  established  in  1831 ; 
in  1833  the  Oahu  Charity  High  School,  which 
lias  since  become  the  Honolulu  High  School,  was 
founded,  followed  in  1836  by  a  boarding-school 
for  boys,  and  in  1839  by  an  industrial  training- 
school.  The  Royal  School  for  chiefs,  founded  in 
1840,  and  since  become  a  school  for  all  Hawaiian 
boys,  was  the  chie^  school  for  the  teaching  of 
English.  Numerous  other  mission  schools  sprang 
up  from  time  to  time,  and  in  1839  the  Roman 
Catholic  missionaries  established  a  system  of 
schools.  The  first  comprehensive  system  of  laws 
was  published  in  1840,  and  these  laws  include  a 
number  of  educational  provisions.  Most  impor- 
tant of  all  was  a  compulsory  attendance  law, 
with  penalties  for  both  parents  and  children  for 
non-compliance,  while  it  was  further  stipulated 
that  no  illiterate  man  or  woman  should  "hold 
office  over  any  other  man,"  nor  could  any  illiter- 
ate person  marry.  The  office  of  Minister  of  Pub- 
lic Instruction  was  established,  the  first  incum- 
bent being  Richard  Armstrong,  father  of  Gen. 
S.  C.  Armstrong,  of  the  Hampton  Institute.  In 
1855  a  Board  of  Education  w^as  substituted  for 
the  Jlinister  of  Education,  and  since  1865  an  in- 
spector-general of  schools  has  been  appointed. 
The  use  of  English  has  become  all  but  imiversal, 
so  that  now  more  than  98  per  cent,  of  those  at- 
tending school  are  instructed  in  English.  All 
public  schools  were  made  free  in  1888,  since 
which  time  such  schools  have  increased  their  at- 
tendance at  tlie  expense  of  the  private  schools 
until  at  present  they  educate  more  than  two- 
thirds  of  the  population.     Owing  to  the  decrease 


in  native  population,  the  absolute  number  of 
Hawaiian  children  in  tiie  schools  has  decreased 
one-half  in  the  last  fifty  years.  In  1900  the  school 
attendance  was  15,537,  divided  as  follows :  Hawaii- 
an 4977,  part  Hawaiian  2631,  Americans  698, 
British  232,  German  320,  Portuguese  3809,  Scan- 
dinavians 114,  Japanese  1352,  Chinese  1289, 
other  foreigners  115.  Of  the  559  teachers,  64 
were  Hawaiian,  58  part  Hawaiian,  299  Ameri- 
cans, and  the  remainder  of  various  nationalities. 
The  total  number  of  public  schools  was  143  and 
of  private  46,  for  a  total  population  of  154,000. 
According  to  the  report  of  1901.  the  governmental 
expenditure  for  popular  education  was  $306,- 
299.56,  almost  as  liberal  per  capita  expenditure 
as  that  in  the  United  States. 

The  Philippine  Isl.\xds.  At  the  time  of  the 
American  occupation,  there  was  a  Spanish  law 
requiring  two  school-teachers  for  every  5000  of 
population,  though  in  reality  there  were  at  the 
opening  of  hostilities  between  the  Spaniards  and 
Americans  only  half  that  number.  In  1897  the 
Spanish  statistics  showed  2167  public  schools  for 
about  8,000,000  population.  Education  was  al- 
most wholly  under  the  supervision  of  the  friars, 
and  schools  were  held  either  in  Church  property 
or  in  the  house  of  the  teacher.  Though  the  Fili- 
pinos had  been  in  contact  with  European  civiliz- 
ation for  four  hundred  years,  and  50  per  cent,  of 
the  population  was  nominally  Christian,  yet  less 
than  5  per  cent,  had  any  knowledge  of  the  Span- 
ish language,  and  even  a  less  number  possessed 
an  elementary  education.  Along  with  this  great 
ignorance  of  the  masses  existed  a  condition  in  the 
other  extreme  that  was  quite  as  striking.  There 
existed  a  class  of  the  native  population  that  was 
highly  educated  and  very  intelligent.  The  Uni- 
versity of  ]\Ianila  had  an  attendance  of  more 
than  1000  in  1896,  and  in  the  period  from  1800 
to  1882  had  graduated  2392  students.  In  the 
public  colleges  or  secondaiy  schools  of  the  island 
there  was  a  total  attendance  of  8070  in  1896, 
and  in  addition  1915  in  67  private  Latin  schools. 
During  the  first  two  years  of  American  control 
of  the  islands,  little  attention  was  paid  to  educa- 
tion, but  on  March  30,  1900.  a  department  of 
education  was  established  under  charge  of  Capt. 
Albert  Todd.  For  five  months  the  schools 
thus  remained  under  military  control.  Whenever 
practicable,  soldiers  were  detailed  to  assist  in 
giving  instruction  in  English,  books  and  supplies 
were'  furnished,  and  efliorts  were  put  forth  to 
continue  the  native  schools  after  the  Spanish 
system.  Little,  however,  was  or  could  be  ac- 
complished. On  September  1,  1900.  Dr.  Fred 
W.  Atkinson  assumed  office  as  the  first  General 
Superintendent  of  Public  Instruction  for  the 
Philippine  Islands.  The  Philippine  Commission 
adopted  a  general  plan  for  education  recom- 
mended by  the  Superintendent,  which  became'  a 
law  January  21,  1901. 

This  law  established  a  department  of  public 
instruction  that  should  have  control  over  all 
scliools  of  public  or  semi-i)nblic  nature.  It  pro- 
vided for  an  executive  head  of  the  department, 
with  an  annual  salary  of  .$6000;  for  eighteen 
division  superintendents  of  scliools  at  salaries 
of  from  $2000  to  .$2500  per  annum;  for  1000 
teach?rs  of  English  from  the  I'liited  States, 
at  salaries  of  from  $900  to  $1500;  and  for 
the  establishment  and  maintenance  of  normal, 
agricultural,    and    manual-training    schools.      A 
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general  appropriation  of  8400.000  for  the  first 
year  was  made  for  the  construction  and  equip- 
ment of  buildings,  and  of  $220,000  for  the  pur- 
chase of  text-books  and  school  supplies.  The 
law  established  a  municipal  council  of  four 
to  six  members,  who  should  have  duties  corre- 
sponding to  those  of  local  school  boards  in  the 
United  States:  and  also  a  superior  advisoiy 
board  of  education,  to  be  composed  of  the  General 
Superintendent  of  Public  Instruction  as  presi- 
dent, and  four  members  to  be  appointed  by  the 
Philippine  Commission.  The  duties  of  this  board 
are  largely  of  an  advisory  nature,  but  investiga- 
tions are  to  be  conducted  by  them  and  recom- 
mendations made  to  the  Commission. 

The  system  of  schools  as  now  being  organized 
contemplates  free  elementary  schools  through- 
out the  islands,  with  the  probability  of  a  com- 
pulsory education  law:  free  high  schools  in  each 
of  the  forty  or  more  provinces :  a  normal,  trade, 
and  agricultural  school  in  the  northern,  central, 
and  southern  portion  of  the  archipelago ;  and 
finally  a  university  located  at  Manila,  to  include 
literary,  scientific,  medical,  commercial,  and  en- 
gineering departments.  The  plan  of  administra- 
tion of  the  elementary  school  calls  for  a  ten- 
months'  school  year,  with  four  hours  of  instruc- 
tion daily,  and  one  hour's  normal  instruction  for 
the  native  teachers.  In  addition,  during  each 
summer  vacation  a  four-week  normal  session  for 
the  native  teachers  is  to  be  held  in  each  provin- 
cial capital.,  under  direction  of  the  American 
teachers.  In  the  summer  and  fall  of  1901  al- 
most 1000  American  teachers  arrived,  and 
were  assigned  work  throughout  the  island  in 
places  detennined  by  local  needs  and  safety, 
while  at  the  same  time  more  than  120  of  the 
former  soldier  teachers  were  retained.  During 
the  first  year  more  than  100.000  pupils  and  5000 
Filipino  teachers  were  enrolled  in  the  day  schools, 
and  20,000  adults  received  instruction  in  the 
evening  schools.  In  addition  to  the  Spanish- 
English  text-books,  which  cannot  have  very  ex- 
tensive use,  Visayan-I^nglish  and  Tagalo-English 
readers  and  grammars  are  being  supplied  the 
schools.  Many  improvements  in  administration 
have  been  made,  such  as  better  grading  of  pupils, 
individual  in  place  of  concert  recitation,  the  es- 
tablishment of  silent  study  for  the  old  custom 
of  studying  aloud,  and  especially  the  change 
wrought  in  hygienic  conditions.  However,  the 
/Chief  work  of  the  American  administration  of 
schools  is  to  bring  about  a  better  spirit  between 
the  two  peoples ;  and  this  is  being  done  by  the 
establishment  of  friendly  relations  between  the 
American  and  the  Filipino  teachers,  pupils,  and 
parents.  Grave  doubts  are  expressed  of  the 
possible  success  of  the  plan  to  introduce  the 
English  language.  One  year's  time  is  not  suf- 
ficient to  afford  any  test  of  this  and  other  pur- 
poses of  the  American-administered  school.  At 
least  the  mistake  made  by  England  in  India,  of 
concentrating  efforts  on  higher  education,  is  being 
avoided,  and  all  efforts  are  centred  in  reaching 
the  masses  through  the  common  school,  with  the 
hope  of  making  at  least  the  next  generation 
American  in  spirit. 

Porto  Rico.  The  educational  conditions  in 
Porto  Rico  constituted  one  of  the  most  serious 
elements  in  the  situation  which  the  .Americans 
had  to  face  on  the  assiunption  of  control  in  the 
island   in   1898.     Excellent   legal   provisions   for 


schools,  including  free  tuition  and  compulsory 
attendance,  had  existed  for  many  years,  but  for 
the  most  part  these  provisions  had  been  dead 
letters.  The  excellent  reforms  in  education  in- 
troduced by  the  Spaniards  in  1880  had  been  non- 
effective, and  political  and  social  conditions  for- 
bade any  progress  and  prevented  any  interest  in 
such  affairs.  These  conditions  had  been  made 
much  more  critical  at  the  time  of  the  American 
occupation  by  the  social  and  governmental  dis- 
organization incident  to  the  war.  and  by  the  hur- 
ricane, which  had  destroyed  most  of  the  little 
interest  the  people  had  in  schools,  along  with  all 
ability  to  contribute  to  their  support.  Moreover, 
such  interest  as  the  people  had  had  for  genera- 
tions was  in  the  education  of  the  upper  classes, 
and  consequently  in  higher  and  secondary  rather 
than  elementary  education.  A  few  institutions 
of  this  higher  grade  existed,  the  most  important 
of  Avhich  were  a  collegiate  institute,  founded  in 
1880,  with  an  attendance  of  GO:  a  normal  school 
for  girls,  with  an  attendance  of  50 :  and  an  in- 
dustrial school  for  instruction  in  trade,  with  an 
attendance  of  312.  The  methods  of  instruction 
and  the  management  of  the  institute  and  normal, 
however,  were  so  defective  that,  after  investiga- 
tion, these  institutions  were  suspended  by  the 
American  authorities,  and  other  provisions  made 
for  carrying  on  such  work.  There  were  at  that 
time,  and  still  exist,  a  number  of  private  col- 
leges and  academies,  which  for  the  most  part  are 
under  religious  control.  One  of  these  private  in- 
stitutions. La  Sociedad  Protectora  de  la  Inteli- 
gencia,  has  for  its  object  the  sending  of  poor 
young  men  Avho  have  distinguished  themselves 
in  the  examinations  to  the  United  States  or 
Spain  to  complete  their  studies.  The  last  Span- 
ish statistics.,  three  months  before  the  Americans 
took  possession,  showed  a  total  of  555  schools, 
all  but  26  of  which  were  public.  Of  these  380 
were  for  boys  and  148  for  girls.  The  total  enroll- 
ment in  public  schools  was  25,644,  with  an 
attendance  of  18,243.  The  attendance  on  private 
schools  was  980.  This  was  out  of  a  population 
of  almost  900.000,  of  whom  300,000  were  of 
school  age.  The  entire  population  showed  by  the 
American  census  an  illiteracy  of  83  per  cent. 

In  May,  1899,  six  months  after  the  Americans 
assumed  control.  Gen,  John  Eaton,  formerly 
Commissioner  of  Education  for  the  United  States, 
was  appointed  Director  of  Public  Instruction,  and 
an  order  was  issued  by  the  Military  Government 
for  the  reorganization  of  the  entire  system.  An 
insular  board  of  education  of  five  members  was 
created,  the  president  of  which  was  to  be  insular 
superintendent  of  education.  The  order  divided 
the  island  into  school  districts,  somewhat  like 
those  in  the  United  States,  provided  English 
supervisorships,  prescribed  the  manner  of  elect- 
ing local  school  boards,  established  fines  for 
non-attendance  to  duty  on  the  part  of  the  boards, 
and  provided  for  district  school  taxes  and  the 
issuance  of  bonds.  The  municipalities  were  re- 
quired to  furnish  buildings  or  quarters  for  the 
.schools,  distinct  from  the  residences  of  the  teach- 
ers. The  schools  were  graded,  a  six-year  course 
of  study  prescribed,  the  qualification  of  teachers 
defined  and  their  salaries  fixed,  free  text-books 
provided  for,  and  a  high  school,  a  normal  school, 
and  a  professional  school  organized.  Coeducation 
was  not  required,  but  was  encouraged ;  and  in 
the  country  districts  where  no  provisions  existed 
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for  the  education  of  girls,  it  was  provided  that, 
upon  request  of  parents,  girls  should  be  admitted. 

While  the  laAv  met  "with  no  opposition  so  far 
as  internal  administration  was  concerned,  to  a 
great  extent  it  proved  inoperative ;  for  there  was 
little  or  no  response  on  the  part  of  the  local 
committees,  and  out  of  800  towns  of  the  island, 
fewer  than  20  made  any  attempt  to  affect  a  local 
school  organization.  Nevertheless,  as  a  result  of 
the  intiuence  of  the  military  authorities,  within 
five  months  there  were  more  schools  in  opera- 
tion than  ever  before,  and  a  larger  proportion  of 
the  school  population  receiving  instruction.  In 
June,  1897,  there  were  212  town  schools  and  313 
country  district  schools  in  operation,  with  426 
country  districts  yet  unprovided  for.  But  out  of 
a  school  population  of  297,812  only  29,172  were 
enrolled,  and  21,873  in  actual  attendance,  leaving 
more  than  2()8,000  without  school  facilities.  At 
the  close  of  the  following  school  year,  however, 
the  number  of  schools  had  risen  to  800,  of  which 
409  were  in  rural  districts.  These  schools  ac- 
commodated 9000  additional  pupils.  The  Gen- 
eral Government  also  sup])lied  all  text-books  free 
of  expense  to  pupils  and  local  boards.  More 
than  100  American  teachers  were  employed  in  the 
schools,  and  half  that  many  native  teachers  were 
sent  to  the  United  States  for  the  purpose  of 
acquiring  the  language  and  some  training  in 
methods  of  instruction.  Training  and  industrial 
schools  have  been  established  in  the  three  most 
important  cities. 

The  greatest  difficulty  is  the'  question  of  finan- 
cial support.  The  military  authorities  raised  the 
proportion  of  the  public  expenditures  devoted  to 
education  from  6  to  12  per  cent.,  but  if  the  entire 
general  revenue  of  the  island  had  been  appropri- 
ated for  school  work  it  would  have  been  insuffi- 
cient to  offer  instruction  to  all  the  illiterate 
youth  of  the  land.  Only  very  gradual  improve- 
ment can  be  expected  if  no  outside  assistance  is 
given  to  the  island. 

Cuba.  The  educational  status  of  Cuba,  at  the 
time  of  the  American  intervention,  was  very  simi- 
lar to  that  of  the  other  Spanish  dependencies. 
There  existed  an  excellent  legal  system,  while  the 
actual  conditions  were  very  deplorable.  Such  in- 
terest as  existed  was  in  reference  to  higher  educa- 
tion, and  admirable  provisions  were  made  for  the 
more  intelligent  and  wealthy  classes.  The  Uni- 
versity of  Havana  and  a  large  number  of  second- 
ary schools  under  private  or  religious  control  had 
been  attended  by  large  numbers  of  this  class.  The 
public  schools  were  nominally  free,  but  really  de- 
pended on  the  tuition  of  pupils,  and  consequently 
were  patronized  onlj^  by  the  well-to-do. 

The  system  in  force  in  1899  was  based  on  the 
law  of  180,5  as  modified  by  that  of  1880.  Every 
town  of  500  inhabitants  was  required  to  support 
one  elementary  school  for  boys,  and  one,  though 
incomplete,  for  girls ;  towns  of  2000  inhabitants, 
two  schools  for  boys  and  two  for  girls;  and  for 
every  2000  increase  in  population  there  was  to  be 
one  additional  school  for  each  sex.  This  additional 
number  was  to  include  ])rivate  schools,  though  at 
least  one-third  of  all  schools  must  be  public.  Sec- 
ondary schools  and  kindergartens  were  provided 
for  in  cities  of  over  1000  population,  and  a  normal 
school  for  the  capital  of  each  province.  An  ad- 
mirable course  of  study  was  prescribed,  but  its 
actual  administration  and  the  text-books  used  were 
\mder  the  inspection  of  the  Catholic  clergy.     At- 


tendance on  either  public  or  private  schools  was 
compulsory  for  all  Spanish  children  from  G  to  9 ; 
the  teachers  in  public  schools  were  to  be  Span- 
iards. However,  the  municipalities  had  ceased,  if 
they  had  ever  done  so,  to  pay  any  particular  atten- 
tion to  these  laws ;  no  funds  were  voted,  teachers 
were  not  paid,  and  their  meagre  revenue  was  drawn 
largely  from  tuition.  The  per  cent,  of  illiteracy 
under  the  American  census  taken  in  1899  was 
63.9  per  cent.  The  latest  Spanish  school  statis- 
tics were  for  the  year  1893,  two  years  previous 
to  the  outbreak  of  the  last  revolution.  They 
show  35.000  children  receiving  instruction  in  the 
entire  island  in  898  schools.  During  the  revolu- 
tion most  of  these  schools  ceased  to  exist,  if 
they  had  ever  existed  before.  Those  outside  of 
provincial  capitals  and  garrisoned  toA^ais  were 
closed  by  order  of  the  Governor-General.  The 
autonomous  Government  issued  an  edict  reestab- 
lishing the  schools  in  1898,  bvit  their  actual  con- 
dition remained  much  as  it  was  throughout  the 
revolution  at  that  time  until  a  year  after  the 
American  occupation,  though  there  were  said  to 
be  about  200  schools  with  4000  pupils  throughout 
the  whole  island. 

On  December  6.  1899,  the  American  Military 
Governor  issued  an  order  reorganizing  the  ele- 
mentaiy  and  secondary  school  system  of  the 
island.  It  provided  that  there  should  be  a  board 
of  education  in  each  municipality,  with  the 
mayor  as  president,  who  should  appoint  the  other 
members,  and  that  there  should  be  one  public 
school  for  boys  and  one  for  girls  in  every  town 
of  500  inhabitants,  the  number  increasing  with 
the  size  of  the  town.  In  smaller  towns  'incom- 
plete' schools  were  to  be  established.  It  also 
provided  for  compulsory  attendance,  for  the  pay- 
ment of  tuition,  for  the  inspection  and  superin- 
tendence, for  free  text-books,  and  other  details. 
The  course  of  study  was  prescribed  by  the  super- 
intendent of  schools.  Bv  March,  1900,  there  were 
3099  schools,  with  3500' teachers  and  130,000  pu- 
pils. In  the  fall  of  1901  there  were  250,000  pupils, 
with  almost  4000  teachers,  ilost  of  these  chil- 
dren are  in  the  first  three  grades,  though  a  very 
small  numl)er  are  far  enough  advanced  for  the 
work  of  the  fourth  and  fifth  grades.  This  fact 
indicates  the  deficient  conditions  existing  before 
1900,  for  the  age  of  the  pupil  is  no  indication 
of  his  stage  of  advancement. 

One  important  phase  of  the  American  influence 
was  the  improvement  of  the  teaching  body.  Sum- 
mer normal  schools  were  founded,  which  for  two 
years  have  furnished  instruction  to  about  4000 
teachers  for  a  period  of  six  weeks.  During  1900 
more  than  1400  Cuban  teachers  attended  the 
summer  session  of  Harvard  University,  special 
provision  having  been  made  by  that  institution 
for  their  maintenance  and  instruction.  Recogniz- 
ing that  permanent  improvement  must  come  from 
constant  contact  with  more  advanced  sources 
outside  the  island,  the  Cuban  Government  is  now 
supporting  sixty  women  teachers  at  the  State 
Normal  School  at  New  Paltz,  N.  Y.,  with  the  un- 
derstanding that  these  teachers  are  to  continue 
their  services  in  the  public  schools  for  a  term  of 
years  upon  their  return.  This  plan  has  been 
so  successful  that  it  is  now  proposed  to  create 
thirty  permanent  scholarships  of  this  character, 
the  teachers  to  be  chosen  from  all  sections  of  the 
island  for  a  two-year  course.  \A'ith  a  similar 
motive,   the   Cuban   Educational   Society,   receiv- 
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ing  its  support  from  many  prominent  public 
officials  and  business  and  professional  men  of 
the  United  States,  maintains  some  40  or  50 
youths  in  American  colleges,  with  the  expecta- 
tion that  they  will  return  to  advance  the  edu- 
cational interests  of  the  island.  In  similar  -ways 
more  than  1500  Cuban  and  Porto  Rican  boys  are 
now  being  educated  in  the  United  States,  all 
under  obligation  to  return  to  their  homes  on 
completing  their  schooling.  Another  important 
phase  of  the  work  is  the  supply  of  school  material 
and  school  buildings.  There  was  not  one  building 
on  the  island  at  the  American  intervention  that 
had  been  constructed  for  or  was  used  for  public 
school  purposes.  There  was  little  or  no  school 
furniture,  and  the  books  were  of  the  most  anti- 
quated character.  The  American  administration 
iias  devoted  a  great  deal  of  effort  and  more 
than  $400,000  to  secure  inhabitable  school 
buildings.  More  than  100.000  school  desks 
and  other  appliances  in  proportion  were  pur- 
chased and  distributed  throughout  the  island. 
Text-books  of  modern  standards  were  prepared 
and  published  by  order  of  the  education  de- 
partment of  the  Government,  and  supplied 
for  the  first  four  grades  throughout  the  island. 
The  changes  thus  made  will  have  a  marked  effect 
upon  the  illiteracy  of  the  population ;  and  an  edu- 
cational system,  modern  in  spirit  and  method, 
and  almost  universal  in  the  opportunities  it 
offers,  was  thus  turned  over  to  the  Cuban  jjeople 
when  they  took  charge  of  their  own  Government. 
Two  conditions  are  apt  to  interfere  to  some  ex- 
tent with  any  great  immediate  development  or 
even  the  maintenance  of  these  standards.  In  the 
first  place,  all  the  American  administrative  func- 
tionaries, save  one,  have  been  withdrawn,  and  po- 
litical influence  is  apt  to  interfere  to  some  extent. 
In  the  second  place,  the  American  administration 
devoted  a  larger  proportion  of  the  revenues  of 
the  Government  than  the  native  direction  pos- 
sibly can;  and  the  necessities  for  school  expendi- 
tures are  apt  to  increase  more  rapidly  than  the 
general  wealth  of  tlie  island.  The  excellent  re- 
sults so  far  produced  may  become  permanent, 
however,  if  the  efficiency  of  the  schools  is  main- 
tained even  though  their  number  decrease.  For 
the  fuller  treatment  of  the  educational  status 
of  all  these  islands,  consult  Report  of  the  United 
States  Commissioner  of  Education,  1898-99,  and 
1899-1900.  Consult,  also,  Special  Report  on 
Educational  Subjects,  vols.  iv.  and  v.,  issued  by 
the  British  Board  of  Education  (London,  1901). 
See   Cuba  ;    Hawaii  ;    Philippines  ;  Pobto  Rico. 

EDUCATION,  Commercial.  Recent  experi- 
ence and  discussion  are  giving  to  commercial  edu- 
cation a  meaning  as  exact  as  are  the  terms 
'classical'  and  'technical'  when  applied  to  schemes 
of  instruction.  Confusion  has  arisen  in  dealing 
with  this  subject  from  the  failure  to  distinguish 
between  two  different  but  perfectly  legitimate 
senses  in  which  the  words  are  used.  Commercial 
education  may  mean  general  education  along 
modern  lines,  with  a  minimum  of  technical  in- 
struction, and,  at  the  most,  fairly  preparing 
students  for  an  intelligent  apprenticeship  in 
business  pursuits.  In  this  sense  commercial 
schools  are  to  the  business  world  what  manual- 
training  schools  are  to  the  industrial  world. 
Public  commercial  high  schools,  as  they  are  being 
established  in  the  United  States.,  are  in  the 
main  of  this  kind.     Such   training  conforms  to 


tlie  European  use  of  the  term  in  that  they  give 
"a  general  education  of  such  a  nature  as  shall 
best  fit  youths  for  commercial  pursuits."  In 
another  sense,  commercial  education  is  applied 
to  the  training  given  in  technical  schools  corre- 
sponding to  trade  schools  or  schools  of  technol- 
ogy. Such  institutions  give  a  maximum  of  tech- 
nical instruction;  they  are  made  familiar  by  the 
American  business  college,  but  are  further  repre- 
sented by  higher  schools  and  universities  of  com- 
merce in  both  this  country'  and  Europe.  The 
latter  schools  build  at  least  on  the  general  edu- 
cation of  the  secondary  school.  Higher  commer- 
cial education  has  probably  l)een  best  defined  by 
the  authorities  of  the  London  School  of  Econom- 
ics: it  is  that  "which  stands  in  the  same  relation 
to  the  life  and  calling  of  the  manufacturer,  the 
merchant,  and  other  men  of  business  as  the 
medical  schools  of  the  imiversities  to  that  of  the 
physician — a  system,  that  is,  which  provides  a 
scientific  training  in  the  structure  and  organiza- 
tion of  modern  industry  and  commerce,  and  the 
general  causes  and  criteria  of  prosperity." 

Commercial  Education  in  Europe.  Germany 
may  well  be  termed  the  home  of  commercial  edu- 
cation. Special  instruction  along  commercial 
lines  was  provided  in  Saxony  in  the  eighteenth 
century.  Well-organized  commercial  schools  be- 
came a  feature  of  German  education  in  the  nine- 
teenth century:  in  1898  a  commercial  university 
was  established  at  Leipzig.  The  Superior  School 
of  Commerce  at  Paris  was  founded  in  1820,  and 
continued  to  have  a  precarious  existence  under 
private  management  until  18G9,  when  it  was 
taken  in  charge  by  the  Paris  Chamber  of  Com- 
merce. Commercial  academies  and  schools  have 
long  been  established  in  several  other  Continental 
cities,  among  them  being  Vienna,  Venice,  and 
Antwerp.  England  has  provided  for  higher  com- 
mercial instruction  at  the  London  School  of 
Economics  and  Political  Science,  at  Victoria  Uni- 
A'ersity  and  at  Liverpool,  and  plans  are  now  formed 
for  an  elaborate  scheme  of  such  education  at  the 
new  Birmingham  L'niversity,  Both  England  and 
the  Continental  countries  have  established  schools 
that  give  commercial  work  of  an  elementary  and 
rather  technical  character. 

Commercial  schools  in  Europe  are  of  three 
types :  ( 1 )  Higher — e.g.  at  Leipzig.  Frankfort, 
Cologne.  Paris,  Antwerp,  London,  etc.  Colleges 
and  universities  of  commerce  now  being  estab- 
lished in  the  United  States  correspond  fairly  to 
these  schools.  (2)  Middle  schools,  academies,  and 
the  like,  having  usually  a  scheme  of  studies  for 
three  years,  though  some  have  four-year  and 
others  only  two-year  courses.  These  schools 
take  students  at  about  the  ages  at  which 
they  enter  American  high  schools,  and  give 
them  an  education  more  technical  than  is 
furnished  in  our  high  schools  of  commerce. 
(3)  Some  form  of  day  or  evening  continuation 
school  for  those  who  are  already  serving  ap- 
prenticeships in  business  pursuits.  Chambers  of 
commerce  and  other  organizations  of  business 
men  have  in  some  cases  assumed  entire  charge 
of  commercial  schools  in  Europe:  in  other  cases 
the  control  has  been  by  public  or  private  au- 
thority alone :  but  a  more  common  procedure  is 
for  business  men  to  exercise  some  influence  by 
serving  on  boards  of  control,  supervising  exam- 
inations, meeting  deficits,  etc. 

Commercial  Education  in  the  United 
States.    The  first  clearlv  defined  form  of  com- 
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mereial  instruction  in  this  country  was  that  of 
the  business  collejies.  wliich  took  their  rise  a  little 
before  the  middle  of  the  nineteenth  century. 
Early  in  the  eighties  the  Wharton  School  of  Fi- 
nance and  Economy  was  established  in  tlie  Uni- 
versity of  Pennsylvania  (q.v. ),  and  about  the 
same  time  ptiblic  high  schools  began  to  give  work 
similar  to  that  of  the  earlier  business-college  in- 
struction. From  this  time  the  development  of 
commercial  education  has  been  rapid.  At  pres- 
ent the  universities  of  Pennsylvania  and  Wiscon- 
sin offer  a  full  four  years'  college  of  commerce 
course,  on  the  completion  of  which  a  baccalaure- 
ate degree  is  conferred.  Partial  courses  in  com- 
merce are  also  offered,  either  as  free  electives,  or 
for  the  last  year  or  two  years  of  undergraduate 
instruction,  as  at  the  universities  of  Illinois, 
Michigan,  Chicago,  California,  Vermont,  and  at 
Dartmouth  College.  Of  necessity  this  list  is  in- 
complete, since  plans  of  studj'  of  a  commercial 
nature  are  being  introduced  into  colleges  and 
universities  in  every  part  of  the  cotmtry. 

The  growth  of  secondary  schools  of  commerce 
has  been  more  rapid  than  that  of  the  colleges. 
Independent  high  schools  devoted  to  commercial 
education  are  now  in  existence  in  New  York, 
Philadelphia.  Washington,  Pittsburg,  and  other 
cities,  while  commercial  departments  and  elective 
commercial  studies  are  well-nigh  universal  in  high 
schools  of  the  country.  The  private  business  col- 
leges are  as  well  patronized  as  ever,  and  hundreds 
of  thousands  of  young  people  are  at  present  receiv- 
ing a  commercial  education  in  the  United  States. 

Associations  axd  Journals.  For  nearly  ten 
years  the  Business  Education  Section  has  been 
conducted  as  one  of  the  departments  of  the  Na- 
tional Educational  Association.  Sessions  are 
held  amiually  in  connection  with  National  Asso- 
ciation meetings,  and  the  proceedings  are  printed 
in  the  Association's  report.  ^Many  other  associa- 
tions are  active  in  this  country,  the  best -known 
of  them  being  the  National  Federation  of  Com- 
mercial Teachers  and  the  Eastern  Commercial 
Teachers'  Association.  In  England  there  is  the 
"Yorkshire  Association  for  the  Promotion  of 
Commercial  Education,"  and  in  Germany  the 
"Deutscher  Verband  fiir  das  kaufmiinnische  Un- 
terrichtswesen."  Llost  important,  perhaps,  of 
all  the  societies  is  the  International  Association 
for  the  Advancement  of  Commercial  Education, 
of  which  Dr.  Stegemann,  of  Brunswick,  Ger- 
many, is  the  president  and  moving  spirit.  Of  the 
special  journals  there  should  be  mentioned  the 
Zcitschrift  fiir  das  gesarnte  kaufmiinnische  Un- 
terrichtsicesen,  published  by  Teubner.  in  Leipzig, 
and  the  Practical  Educator,  published  in  Colum- 
bus, Ohio.  Many  other  journals  treat  various 
phases  of  commercial  education. 

Consult:  Zieger,  Handelsschitlgedanken  im  IS. 
Jahrhundert  (Dresden,  1900)  ;  Stegemann,  Kauf- 
vidnnisches  Forthildungsscliuhcesen  ( Brunswick, 
1896)  ;  Leautej',  Uenseignement  commerciale 
et  les  ecoles  de  commerce  en  France  et  dans 
le  monde  entier  (Paris,  Librairie  comptable  et 
administrative)  ;  James,  A  Repoi-t  on  Educa- 
tion of  Business  Men  in  Europe  (Report  to 
American  Bankers'  Association,  New  York, 
1893)  ;  James,  Commercial  Education  in  the 
United  States  (Monographs  on  Education  for 
Paris  Exposition,  Albany,  N.  Y.,  1900)  ;  Hooper 
and  Graham,  Commercial  Education  at  Home 
and  Abroad  (London,  1901)  ;  Ware,  Educational 
Foundations  of  Trade  and  Industry   (New  York, 


1901)  ;  Sadler,  Higher  Commercial  Education  at 
Antwerp,  Leipzig,  Paris,  and  Havre  (London, 
1S9S;  Special  Reports  on  Education,  vol.  iii.)  ; 
Sadler,  Recent  Developments  in  Higher  Commer- 
cial Education  in  Germany  (same  series,  vol. 
Lx. )  ;  Hartog,  Commercial  Education  in  the  Unit- 
ed States  (same  series,  vol.  xi.). 

EDUCATION,  Commissioner  of.  The  chief 
officer  of  the  Bureau  of  Education,  at  Washing- 
ton. He  is  apjjointed  by  the  President  and  Sen- 
ate, and  his  duties  are  '"to  collect  such  statistics 
and  facts  as  shall  show  the  condition  and 
progress  of  education  in  the  several  States  and 
Territories" ;  to  diffuse  such  "'information  re- 
specting the  organization  and  management  of 
schools  and  school  systems  and  methods  of  teach- 
ing as  shall  aid  the  people  in  the  maintenance 
of  efficient  school  systems,  and  otherwise  promote 
the  cause  of  education";  and  also  "to  present 
annually  to  Congress  a  report  embodying  the 
result  of  his  investigations  and  labors,  together 
witn  a  statement  of  such  facts  and  recommenda- 
tions as  will,  in  his  judgment,  subserve  the  pur- 
pose for  which  the  department  is  established." 
The  office  was  established  in  March,  1867.  The 
incumbents  have  been  Henry  Barnard,  1867-70; 
John  Eaton,  1870-86;  Nathaniel  H.  R.  Dawson, 
1886-89;  William  T.  Harris,  1889—. 

EDUCATION,  Compulsory.  See  National 
Educwtion,  Systems  ob'. 

EDUCATION,  Mllitaby.  See  ]\Iilitary  Edu- 
cation. 

EDUCATION,  National  Systems  of.  See 
National  Education,  Systems  of. 

EDUCATIONAL  ASSOCIATION,  Nation- 
al. A  society  of  teachers  and  educators  organ- 
ized as  the  National  Teachers'  Association  at 
Philadelphia,  Pa.,  in  1857,  and  incorporated 
under  its  present  name  in  the  District  of  Colum- 
bia in  1886.  The  aid  which  associated  teachers 
might  render  to  the  progress  of  edtication  was 
recognized  in  the  L'nited  States  early  in  the 
nineteenth  century  and  a  number  of  such  socie- 
ties were  formed,  though  of  somewhat  limited 
scope.  Perhaps  the  best  known  of  these,  the 
American  Institute  of  Instruction,  organized  in 
1830,  confined  its  work  to  New  England;  a 
similar  society  in  the  West,  the  Western  College 
of  Teachers,  was  organized  in  Ohio  in  1831 ;  the 
American  Association  for  the  Advancement  of 
Education  was  founded  at  Philadelphia  in  1849, 
and  there  were,  besides,  numerous  State  educa- 
tional societies.  In  1856,  however,  a  call  was 
issued  by  the  presidents  of  twelve  of  the  State 
societies^  for  a  general  association  of  national 
extent  to  "advance  the  dignity,  respectability, 
and  usefulness"  of  the  teaching  profession,  and 
to  develop  educational  science  "Iiy  distributing 
among  all  the  accumulated  experiences  of  all." 
The  society  thus  initiated  grew  slowly  and  did 
not  gather  large  eft'ectiveness  until  its  work  be- 
gan to  be  specialized  in  1870.  In  that  year  com- 
bination was  made  Avith  the  American  Normal 
Association  and  the  National  Superintendents' 
Association,  and  departments  were  instituted  of 
higher  and  elementary  instruction.  Other  sec- 
tions were  then  rapidl.v  inaugurated  so  that  tlie 
association  at  present  includes  the  National 
Council,  an  advisory  body,  and  seventeen  de- 
partments devoted  to  the  special  problems  of 
method,  organization,  and  the  courses  of  study 
in  nearly  every  type  and  grade  of  educational 
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work.  At  their  annual  meetings  held  in  different 
parts  of  the  country  the  society  gives  large 
space  to  si^ecialized  and  concrete  discussions  in 
the  several  departments.  These  proceedings,  to- 
gether with  those  of  the  society  as  a  whole,  pub- 
lished in  the  Annual  Reports,  constitute  the  most 
imjjortant  body  of  pedagogical  literature  in  the 
country.  In  1892  a  committee  of  ten  was  ap- 
pointed to  report  upon  the  curricula  of  second- 
ary schools.  This  report,  insisting  upon  gi-eater 
intensity  and  coherence  in  school  work,  and  upon 
the  more  intimate  correlation  of  studies,  exer- 
cised wide  influence,  and  its  conclusions  were 
very  generally  adojjted.  Other  reports  exercising 
an  influence  hardlj'  less  wide  were  those  of  the 
connnittees  on  elementary  schools  (1895),  on 
rural  schools  (1897),  on  college  entrance'  re- 
quirements (1899),  on  normal  schools  (1899), 
and  on  public  libraries  and  public  schools 
(1899).  The  active  membership  of  the  society 
is  some  ten  thousand,  but  the  annual  meetings 
are  usually  attended  by  more  than  that  number, 
the  larger  proportion  being  associate  members. 
The  meeting  and  exchange  of  opinions  of  teach- 
ers from  all  sections  of  the  country  has  con- 
tributed largely  toward  unifying  educational 
procedure  and  in  developing  an  approximately 
even  system  of  educational  theory.  Several  of 
the  leading  educators  of  the  country  have  taken 
an  active  interest  in  the  association's  welfare. 
Among  tliese  may  be  especially  mentioned  Nicho- 
las Murray  Butler  (q.v. )  and  William  T.  Harris 
(q.v.).  See  History  of  the  National  Educational 
Association  of  the  United  States  (Washington, 
D.  C,  1892)  ;  the  reports  of  the  Committee  of 
Fifteen,  the  Committee  of  Ten,  etc. ;  the  Proceed- 
ings of  the  Department  of  Superintendence  of  the 
National  Council;  and  the  annual  volumes  of 
the  Proceedings  of  the  National  Educational 
Association    (Washington.  D.  C). 

ED'WARD,  or  E  AD  WARD  (  ?-925).  A  king 
of  the  English,  known  as  the  Elder.  He  was  the 
son  of  Alfred  the  Great,  and  succeeded  his 
father  in  October,  901,  having  previously  dis- 
tinguished himself  in  the  wars  Avith  the  Danes. 
His  cousin,  Ethelwald,  who  disputed  Edward's 
right  of  succession,  was  killed  in  battle  in  905. 
After  twenty  years  of  fighting,  Edward  subdued 
the  north  as  far  as  the  Himiber,  and  was  recog- 
nized as  overlord  by  all  the  other  kings  in  the 
island.  Consult  Green,  The  Conquest  of  Eng- 
land (London  and  New  York,  1883). 

EDWARD,  or  EADWARD  (c.963-79).  A 
king  of  the  English,  kno\\n  as  the  Martyr.  He 
succeeded  his  father,  Edgar,  in  975,  at  the  age  of 
twelve.  His  succession  was  disputed  in  behalf  of 
his  half-brother,  Ethelred,  a  child  of  seven ;  but 
the  powerful  influence  of  Saint  Dunstan  decided 
the  contest  in  favor  of  Edward.  He  was  assas- 
sinated in  979,  at  the  instigation  probably  of  his 
stepmother,  ^Elfthryth,  who  was  disappointed  at 
her  failure  to  gain  the  crown  for  her  son  Ethelred. 

EDWARD,  or  EADWARD  (c.1004-66). 
King  of  the  English  from  1042  to  1066,  known  as 
the  Confessor.  He  was  the  elder  son  of  Ethel- 
red the  Unready,  and  was  born  at  Islip,  in 
Oxfordshire,  about  the  year  1004.  On  the  death 
of  Edward's  father  in  1016,  followed  soon  after 
by  the  death  of  Edmund  Ironside  (q.v.),  Ca- 
nute, the  Dane,  obtained  possession  of  the  throne, 
and,  in  the  following  year,  married  Emma,  the 
mother  of  Edward,  by  whom  he  had  a  son  named 


Hardicanute  or  Harthacanut.  Until  the  death 
of  Canute  in  1035,  Edward  lived  in  Normandy. 
Then  he  made  an  ineflectual  attempt  to  establish 
his  authority  in  England,  but  his  mother, 
Emma,  sided  with  her  ycnmger  son,  Hardicanute, 
who,  on  the  death  of  Harold,  his  half-brotlier, 
in  1040,  became  sole  ruler  of  the  English  king- 
dom. Hai'dicanute  probably  invited  Edward  to 
England,  where  he  was  honorably  received.  On 
the  death  of  Hardicanute  in  1042,  Edward  was 
elected  King.  The  person  chiefly  instrumental 
in  bringing  about  this  result  was  Earl  Godwine, 
whose  only  daughter,  Edith,  or  Eadgith,  became 
Edward's  wife  in  1045.  For  a  number  of  years 
the  reins  of  government  were  practically  in  the 
hands  of  Earl  Godwine  and  his  sons,  who  were 
powerful  enough  at  times  openly  to  impose  their 
will  upon  the  King.  Edward  himself  showed  lit- 
tle inclination  for  the  afl'airs  of  government,  and 
his  mild  disposition  and  ascetic  temperament 
made  him  as  little  sensible  to  the  attractions  of 
worldly  power  as  to  the  charms  of  his  beautiful 
M'ife.  His  life  Avas  passed  for  the  greater  part 
in  holy  works,  his  most  lasting  monument  being 
\\'estniinster  Abbey,  which  he  caused  to  be  built. 
He  died  January  5,  1066.  The  honor  of  canon- 
ization, and  the  title  of  Confessor,  were  conferred 
on  him  in  1161  by  Pope  Alexander  III.  The  whole 
of  his  reign  is  simply  the  record  of  the  growth 
of  the  Norman,  or  court  partj^  and  its  struggle 
with  the  National  or  Anglo-Saxon  party — for  an 
account  of  which,  see  Godwine  and  Harold. 
Wars  with  the  Welsh,  in  1057  and  1063,  and 
with  the  Northunfl)rians,  in  1005,  were  short 
and  successful.  Consult  Freeman,  The  Norman 
Conquest,  vol.  ii.  (Oxford,  1877)  }  this  gives  the 
fullest  and  best  account  of  Edward's  reign.  See 
Anglo-Saxons. 

EDWARD  I.  (1239-1307).  King  of  England 
from  1272  to  1307.  He  was  the  eldest  son  of 
Henry  III.  by  his  wife  Eleanor  of  Provence,  and 
was  born  at  Westminster,  June  17-18,  1239. 
In  1252  his  father  bestowed  upon  him  the  lord- 
ship of  Gascony,  and  in  1254,  on  his  marriage  to 
Eleanor  of  Castile,  he  received,  as  an  additional 
gift  from  his  father,  Ireland  and  Wales,  and  the 
towns  of  Bristol,  Stamford,  and  Grantham.  In 
his  early  years  he  was  surrounded  by  foreigners, 
and  was  guilty  of  many  injudicious  and  some 
cruel  actions.  The  misgovernment  of  Wales  by 
his  officials  led  to  a  revolt  in  which  the  Welsh 
allied  themselves  Avitli  the  Scotch.  A  dangerous 
war  followed,  which  brought  to  a  head  the  gen- 
eral discontent  which  prevailed  in  England  over 
the  bestowal  of  great  oflices  of  State  vipon  for- 
eigners, and  the  King's  subserviency  to  the  see 
of  Rome.  The  Provisions  of  Oxford  (q.v.), 
greatly  limiting  the  power  of  the  Cro\\ii,  were 
drawn  up  by  Parliament,  and  both  Edward  and 
his  father  were  compelled  to  swear  to  observe 
them.  Edward,  however,  used  the  opportunity 
afforded  by  the  divisions  among  the  nobility  to 
place  himself  at  the  head  of  the  party  of  the 
lesser  nobles,  who  were  opposed  to  the  great 
barons.  War  broke  out  in  1263.  There  were 
many  indecisive  engagements,  until  Edward  was 
taken  prisoner  after  the  battle  of  Lewes  (1264). 
He  escaped  in  May,  1265,  and  on  August  4th 
won  a  complete  victory  over  his  opponents  at 
Evesham.  The  resistance  of  the  barons,  never- 
theless, dragged  on  imtil  July,  1267.  The  de- 
feated were  treated  witli  great  moderation,  and 
Edward  showed  by  prudence  and  wisdom  that  he 
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had  outgrown  the  faults  of  his  youth.  In  12G8 
he  assiuiied  the  Crusader's  cross,  and  in  1270 
set  out  to  join  Louis  IX.  of  France  on  his  cru- 
sade. Louis  died  on  the  coast  of  Africa,  and 
the  French  Crusaders  made  peace  with  the  Mo- 
hammedans ;  but  Edward  persisted  in  the  enter- 
prise, and  landed  at  Acre  in  1271.  Nothing, 
however,  of  any  consequence  was  achieved,  and 
in  the  following  year  he  set  ovit  on  his  return  to 
England.  In  Sicily  he  heard  of  his  father's 
death  (1272),  but  did  not  hurry  home.  In  1273  he 
proceeded  to  France,  and  did  homage  to  Philip 
III.  for  his  French  possessions.  He  arrived  in 
England,  August  2,  1274,  and,  with  his  Qvieen, 
Eleanor,  was  crowned  at  Westminster  on  August 
19th.  His  first  military  expedition  after  his  ac- 
cession to  the  throne  was  directed  against  the 
Welsh.  After  an  intermittent  contest  of  nearly 
ten  years — in  the  course  of  which  the  famous 
Prince  Llewllyn  (q.v. )  was  slain  at  Radnor,  De- 
cember 10,  1282 — Wales  was  finally  subdued  and 
incorporated  with  England. 

Edward's  great  ambition  was  to  gain  posses- 
sion of  Scotland.  The  death,  in  1290,  of  Mar- 
garet, the  ]\Iaid  of  Norway,  granddaughter  of 
Alexander  III.,  who  was  to  have  been  married 
to  Edward's  son,  seemed  for  a  time  to  have  frus- 
trated his  design ;  but  the  selfishness  of  the 
competitors  for  the  Scottish  crown  induced  them 
to  acknowledge  Edward  as  Lord  Paramount  of 
Scotland,  each  hoping  that  he  would  thereby  se- 
cure the  English  monarch's  support.  .John  Baliol 
and  Robert  Bruce  were  also  foolish  enough  to 
make  him  umpire  between  them;  or  perhaps  it 
would  be  more  correct  to  say  they  were  not  pow- 
erful enough  to  refuse  his  arbitration.  At  Ber- 
wick, November  17,  1292,  Edward  decided  in  favor 
of  John  Baliol,  who  immediately  took  the  oath  of 
fealty  to  him,  and  on  December  26th  did  homage 
to  the  English  King  for  his  crown  at  Newcastle. 
The  ijatriotism  and  pride  of  the  Scottish  nation 
took  fire  at  such  humiliation,  and  •  in  a  short 
time  Baliol  was  hurried  by  his  subjects  into  a 
war  with  England.  In  1290  Edward  entered 
Scotland,  devastating  it  with  fire  and  sword. 
He  penetrated  as  far  north  as  Elgin,  compelled 
Baliol  to  resign  the  throne,  and  governed  the 
country  by  means  of  a  board  of  regency.  It  was 
during  this  expedition  that  he  carried  off  from 
the  Cathedral  of  Scone  the  celebrated  stone  on 
which  the  kings  of  Scotland  used  to  be  crowned, 
and  which  is  now  in  Westminster  Abbey.  A 
eecond  rising  took  place  in  Scotland  in  the  fol- 
lowing summer.  The  leader  on  this  occasion  was 
William  W'allace.  He  was  completely  successful 
for  a  time,  chiefly,  it  is  supposed,  on  account  of 
the  absence  of  Edward.  In  the  spring  of  1298, 
however,  that  sovereign  again  made  his  appear- 
ance in  Scotland,  and  gave  battle  to  Wallace 
at  Falkirk,  on  July  22d.  Partly  through  treach- 
ery, and  partly,  no  doubt,  through  the  superior 
generalship  of  Edward,  who  is  considered  to  have 
been  the  first  military  commander  of  his  time 
in  Europe,  the  Scottish  forces  were  entirely  de- 
feated. The  next  five  years  were  spent  by  the  Eng- 
lish in  reducing  the  country  to  obedience — with 
very  imperfect  success,  however.  In  the  sum- 
mer of  1303  Edward  led  a  third  army  into  Scot- 
land, and  once  more  spread  havoc  and  ruin  to 
the  shores  of  the  Moray  Firth.  The  last  castle 
that  held  out  against  him  was  Stirling,  which 
did  not  yield  until  July  24,  1304.  Some  time 
after  this  Wallace  either  fell  into  his  hands  or 


was  betraj'ed,  and  on  August  23,  1305,  was  exe- 
cuted. In  the  beginning  of  1300  Robert  Bruce, 
Earl  of  Carrick,  grandson  of  the  chief  rival  of 
Baliol,  suddenly  left  the  English  Court,  unfurled 
once  more  the  banner  of  Scottish  independence, 
and  on  March  27th  of  that  year  was  crowned  at 
Scone.  An  English  army  under  the  Earl  of  Pem- 
broke was  immediately  dispatched  to  Scotland, 
and  at  the  close  of  the  year  the  King  himself 
set  out  to  chastise  Bruce.  But  Edward  only 
lived  to  reach  Burgh-on-Sands,  a  village  be- 
yond Carlisle,  where  he  expired  July  7,  1307,  "in 
sight  of  the  country,"  saj^s  Lord  Hailes,  "which 
he  had  devoted  to  destruction." 

As  a  ruler  Edward  is  entitled  to  the  highest 
praise.  Immense  progress  was  made  during  his 
reign  in  the  establishment  and  improvement  of 
law  and  order  throughout  the  land,  in  the  refor- 
mation of  civil  abuses,  and  in  the  restriction  of 
the  ecclesiastical  power.  He  has  been  called  the 
English  .Justinian,  and  both  Hale  and  Blackstone 
aflirm  that  "the  very  scheme  and  model  of  the 
administration  of  common  justice  between  man 
and  man  was  entirely  settled  by  this  King." 
Ireland  and  Wales  participated  in  the  benefits 
of  English  law.  It  was  during  Edward's  reign, 
too,  that  the  representation  of  the  Commons  of 
England  first  became  regular ;  but  probably  the 
greatest  advantage  obtained  l)y  the  nation  was 
tlie  declaration  that  the  right  of  levying  taxes 
resided  in  Parliament.  In  general,  it  may  be 
said  that  Edward  ruled  in  harmony  with  the 
ideas  and  desires  of  the  best  heads  among  his 
nobles  and  biirgesses;  and  though  touchy  on  the 
question  of  his  prerogative,  like  every  Plan- 
tagenet,  and  cruel  in  his  treatment  of  the  Je^vs, 
he  must  be  regarded,  on  the  whole,  as  one  of 
the  most  enlightened  and  sagacious  monarchs  of 
his  age.  Consult:  Stubbs,  Constitutional  His- 
tory of  England,  vol.  ii.  (Oxford,  1874)  ;  id.. 
The  Early  Plantagenets  (London  and  New  York, 
1877);  Prothero,  t^imon  de  Montfvrt  (London, 
1877)  ;  Tout,  Edward  I.  (London  and  New  York, 
]  893 ) .  See  Exgl.\nd  ;  Scotlaxd  ;  Baliol  ; 
Bruce;  ^Ioxtfort,  Simon  de ;  Wallace. 

EDWARD  II.  ( 1284-1327 ) .  King  of  England 
from  1307  to  1327.  He  was  the  son  of  Edward 
I.,  and  was  born  at  Carnarvon,  April  25,  1284. 
In  1301  he  was  created  Prince  of  Wales,  being 
the  first  heir  apparent  to  the  English  throne  who 
bore  that  title.  He  accompanied  his  father  on 
his  expeditions  into  Scotland ;  but  after  the 
death  of  the  latter  he  abandoned  the  personal 
conduct  of  the  war  and  returned  to  England. 
At  home  Edward's  mode  of  life  was  contemptible. 
While  still  a  youth  he  had  conceived  an  extraor- 
dinary admiration  and  fondness  for  a  witty,  clever, 
but  dissolute  courtier  called  Piers  de  Gaveston.the 
son  of  a  Gascon  knight.  After  Edward  became  King 
there  was  no  limit  to  the  honors  heaped  on  the 
favorite.  When  the  King  went  to  France,  in 
the  beginning  of  1308,  to  conclude  a  marriage 
with  Isabella,  daughter  of  Philip  the  Fair, 
Gaveston  was  left  as  guardian  of  the  kingdom. 
The  nobles  were  indignant,  and  demanded  his 
banishment.  Twice  Gaveston  was  forced  to  leave 
England,  but  as  often  he  was  recalled  by  the 
weak  monarch,  whose  love  for  him  amounted  to 
sheer  infatuation.  At  last  the  nobles  rose  in 
arms,  besieged  Gaveston  in  Scarsborough  Castle, 
and,  having  forced  him  to  surrender,  hanged  him 
June  19,  1312.  Two  years  after  this  Edward  in- 
vaded  Scotland    at   the   head   of   a   great   army. 
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amounting,  aceording  to  some  historians,  to  100,- 
000  men.  At  Bauuockburn,  on  June  24,  1314,  he 
was  encountered  by  Eol)ert  Bruce  (q.v. )  and  de- 
feated with  immense  slaughter.  Finally,  in  1319, 
after  numeious  jjetty  successes  on  the  part  of 
the  Scotch,  Edward  concluded  a  truce  with  them 
for  two  years.  Once  more  he  fell  under  the  in- 
fluence of  imscrupulous  favorites,  the  persons 
elected  on  this  occasion  being  the  two  Despen- 
sers.  Once  more  the  nobles  rebelled,  and  both 
Hugh  le  Despenser  and  his  father  were  banished, 
in  July.  1321:  but  some  months  after  they  were 
recalled  by  Edward.  ilany  of  the  rebellious 
nobles,  among  others  the  Earl  of  Lancaster,  were 
beheaded  in  the  following  year.  Immediately 
thereafter  Edward  invaded  Scotland  for  the  last 
time ;  but  having  achieved  no  success,  concluded 
a  truce  with  that  country  for  thirteen  years  and 
returned  to  England.  A  dispute  now  arose  be- 
tween him  and  Charles  IV.  of  France,  brother 
of  his  Avife.  Isabella,  in  regard  to  the  territories 
which  the  English  King  held  in  that  coimtry. 
When  Charles  seized  the  lands  in  question,  Ed- 
Avard  sent  over  Isabella  to  remonstrate,  and,  if 
possible,  to  effect  an  amicable  arrangement  be- 
tween them.  Isabella,  it  would  ajjpear,  despised 
her  husband  and  disliked  the  Despensers.  Meet- 
ing at  the  French  Court  many  English  nobles  who 
had  left  their  country  to  avoid  the  enmity  of  the 
favorites,  she  was  easily  induced  to  make  com- 
mon cause  with  them  against  her  husband  and 
the  Despensers.  She  obtained  possession  of  the 
young  Prince  of  Wales  (afterwards  Edward 
III.),  and  landed  at  Orwell,  in  Suffolk,  Septem- 
ber 24,  1326.  The  Queen  and  the  banished  nobles 
were  soon  joined  by  all  the  influential  persons 
in  England.  Edward  fled,  but  was  taken  pris- 
oner. The  Despensers.  father  and  son,  were  exe- 
cuted, and  the  monarch  himself,  after  being  for- 
mally deposed  by  Parliament,  January  20,  1327, 
was  murdered  in  Berkeley  Castle  on  September 
21st  of  the  same  year.  He  left  two  sons  and  two 
daughters.  Consult  Stubbs,  Consiitutional  His- 
lory  of  England,  vol.  ii.  (Oxford,  1S74).  See 
Baxxockrirx  :  De.spe??ser;  Gaa-estox. 

EDWARD  III.  (1312-77).  King  of  England 
from  1327  to  1377.  He  was  the  son  of  Edward 
II.,  and  was  born  at  Windsor,  Xovember  13,  1312. 
He  was  chosen  King  by  Parliament  on  January 
14,  1327,  six  days  before  a  formal  resignation 
was  extorted  from  the  unhappy  Edward  II. 
(q.v.).  During  his  minority  the  country  Avas 
gOA^emed  nominally  by  a  council,  but  in  reality 
by  the  Queen-mother,  Isabella,  and  her  lover, 
Mortimer.  On  January  26,  1328.  Edward  mar- 
ried Philippa.  daughter  of  the  Earl  of  Hainault. 
Tavo  years  later,  resoh'ing  to  take  the  poAver  in 
his  OAvn  hands,  he  seized  Mortimer,  put  him  to 
death,  XoAember  29,  1330,  and  banished  his 
mother  to  her  house  at  Rising.  Avhere  she  was 
kept  until  her  death.  In  1333  Edward,  claiming 
that  the  Scots  had  violated  the  truce  betAveen  the 
two  countries,  inA^aded  Scotland.  A  bloody  battle 
was  fought  at  Halidon  Hill,  near  BerAviek,  July 
19,  1333,  in  AA-hich  the  Scots  Avere  completely  de- 
feated. Edward  Baliol  Avas  restored  to  the 
throne,  and  surrendered  part  of  his  kingdom  to 
Edward.  In  the  course  of  three  years  EdAvard 
thrice  inA'aded  Scotland ;  but  though  he  laid 
the  country  waste  and  brought  armies  with  him 
that  effectually  crushed  all  opposition,  he  could 
not  break  the  spirit  of  the  people.     The  scene 


of  Edward's  great  exploits,  hoAveAer,  Avas  France. 
As  all  the  sons  of  Philip  the  Fair  had  died  with- 
out male  heirs,  Isabella,  his  daughter,  claimed 
the  Kingdom  of  France  for  her  son  EdAvard. 
INIost  French  authorities,  hoAvever,  held  that  the 
crown  could  descend  only  in  the  male  line,  and  ac- 
cordingly Philip  VI.  (q.v.),  the  nephcAV  of  Philip 
the  Fair,  Avas  recognized  as  King.  For  scAcral 
years  hostilities  Avere  aA'erted;  but  when  France, 
in  1337,  interfered  to  aid  Scotland,  EdAvard 
declared  war  against  France.  This  Avas  the  be- 
ginning of  the  Hundred  Years'  War.  The  early 
conflicts  Avere  of  little  importance;  but  in  1346 
Edward,  accompanied  by  his  eldest  son.  the  Black 
Prince,  made  a  ncAv  iuA-asion  of  France,  con- 
quered a  great  part  of  Normandy,  marched  to 
Avithin  a  fcAv  miles  of  Paris,  and  on  August  26  of 
that  year  inflicted  a  tremendous  defeat  on  the 
French  at  Crecy  (q.\'. ).  Here  Edward,  the  Black 
Prince,  though  only  sixteen,  exhibited  the  courage 
and  proAvess  of  a  A'eteran.  After  some  further  suc- 
cesses, such  as  the  reduction  of  Calais,  a  truce 
Avas  concluded  betAveen  the  two  nations  for  nine 
months.  MeauAvhile  the  Scots  had  sustained  a 
seA'ere  defeat  at  Neville's  Cross,  near  Durham. 
October  17,  1346,  their  King,  David  II.,  being 
taken  prisoner.  On  September  19,  1356,  the  Black 
Prince  obtained  a  brilliant  victory  at  Poitiers, 
King  John  of  France  falling  into  his  hands.  The 
Scotch  monarch  Avas  released  for  a  ransom  of 
£100,000  in  1357.  and  King  John  for  a  ransom 
of  3,000,000  croAA-ns  in  1360.  On  NoA-ember  27, 
1363,  David,  King  of  Scotland,  entered  into  a 
secret  agreement  Avith  Edward,  in  A'irtue  of  Avhich 
his  kingdom,  if  he  died  Avithout  male  issue,  was 
to  pass  to  the  English  sovereign.  ]\Ieanwhile 
the  Black  Prince,  aaIio  had  married  Joan,  daugh- 
ter of  the  Earl  of  Kent,  had  receiA^ed  from  his 
father  Aquitaine  and  Gascony,  and  ruled  there 
for  some  time  prosperously.  War  Avith  France 
broke  out  again  in  1369;  the  English  AA'ere  un- 
successful, and  in  1375  a  truce  AA'as  concluded 
on  account  of  the  exhaustion  of  both  parties. 
EdAvard  Avaged  Avar  no  more.  In  spite  of  his 
brilliant  A'ictories.  and  in  spite  of  the  dazzling 
A"alor  of  his  son,  he  failed  to  achicA'c  lasting  suc- 
cess. Neither  in  Scotland  nor  in  France  did  he 
realize  his  ambitions.  Aff'airs  at  home  Avere  no 
less  unsatisfactoiy  during  the  last  years  of  his 
life.  He  quarreled  Avith  his  Parliaments,  and 
the  Black  Prince  sided  Avith  the  opposition.  The 
aged  King  fell  completely  under  the  control  of 
his  mistress,  Alice  Perrers.  and  of  a  small  coterie 
of  unscrupulous  courtiers,  headed  by  the  King's 
son,  John  of  Gaimt,  Duke  of  Lancaster.  Edward 
died  on  June  21,  1377.  By  his  wife,  Philippa.  he 
had  seA'en  sons  and  fiA^e  daughters,  scA^en  of  AAiiom 
died  young.  EdAvard  Avas  fond  of  all  knightly 
amusements,  and  throughout  his  reign  acted  the 
part  of  a  knight  rather  than  that  of  a  king.  He 
Avas  hard-hearted  and  selfish,  and  ncAcr  Avon  the 
love  of  his  people.  He  died  deserted  by  all.  His 
priA'ate  life  Avas  immoral,  and  his  public  actions 
goA-erned  only  by  his  OAvn  interests.  Among  the 
laAvs  of  EdAvard's  reign  were  scA'eral  which  at- 
tacked Papal  usurpations  and  exactions.  Con- 
sult: Longman,  Life  and  Times  of  Edward  III. 
(London,  1869)  :  Stubbs,  Constitutional  Histori/ 
of  England,  vol.  ii.  (Oxford.  1874)  :  Green,  His- 
tory of  the  English  People,  vol.  i.  (London, 
and  NcAv  York.  1878)  ;  Mackinnon,  History  of 
Edward  III.  (London,  1900).  See  Hundred 
Yeabs'  War:  Scotland. 
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EDWARD  IV.  ( e.  1 442-S3  ) .  King  of  England 
from  1461  to  1483.  He  was  the  son  of  Richard, 
Duke  of  York,  and  was  born  at  Rouen  in  1441  or 
1442.  His  original  title  was  that  of  Earl  of 
JIarch.  After  the  death  of  his  father,  in  the 
battle  of  \Yakefield,  December  31,  1460,  Edward 
became  the  head  of  the  Yorkist  party,  and  as 
such  speedily  reestablished  the  fortunes  of  his 
house.  After  routing  the  Royal  or  Lancastrian 
forces,  under  the  earls  of  Pembroke  and  Ormond, 
at  ^Mortimer's  Cross,  near  Hereford,  February  2, 
1461,  Edward  marched  toward  London,  which  he 
entered  on  February  26th.  He  inunediately  laid 
his  claim  to  the  crown  licfore  Parliament,  which 
admitted  its  validity,  and  on  ]\larch  14th  he 
ascended  the  throne  as  Edward  IV.,  amid  the 
acclamations  of  the  citizens  of  London,  with 
whom  he  was  a  great  favorite.  His  first  victory 
as  King  over  the  Lancastrians  was  obtained  at 
Towton.  in  Yorksliire.  on  ^larch  29,  1461.  This 
was  followed  by  minor  successes,  till  finally,  in 
May,  1464,  by  the  victories  of  Lord  ^Montague, 
the  Lancastrians  were  completely  crushed.  On 
May  1,  1464,  Edward  married  Elizabeth  \Yood- 
ville,  widow  of  Sir  John  Grey.  This  marriage 
gave  great  oflfense  to  the  Earl  of  \Yarwick,  by 
far  the  most  powerful  of  Edward's  adherents, 
Avho  was  at  that  time  engaged  in  negotiating  a 
marriage  between  Edward  and  the  sister-in-law 
of  Louis  XI.  of  France.  The  favors  sho\yered 
upon  the  Queen's  relatives  caused  great  discon- 
tent. In  1469  Warwick  openly  declared  against 
Edward,  joined  Queen  Margaret,  the  wife  of  the 
helpless  Henry  VI.  and  the  intrepid  leader  of 
the  Lancastrians,  and  finally  compelled  Edward 
to  flee  the  country.  Henry  VI.  was  released 
from  the  Tower,  where  he  had  been  a  prisoner 
for  six  years,  and  was  once  more  invested  Avitl\ 
the  royal  authority.  But  in  the  spring  of  1471 
Edward  landed  at  the  Hiimber,  proceeded  to 
London,  seized  the  person  of  Henry,  and  was 
again  hailed  King  by  the  inhaliitants.  Warwick 
now  gathered  an  army  and  hurried  to  encounter 
him.  The  two  met  at  Barnet,  wliere  Warwick 
■vvas  defeated  and  slain,  April  14,  1471.  On  May 
4th  Edward  routed  the  Lancastrians  at  Tewkes- 
bury, capturing  Queen  ^Margaret.  Her  son.  Prince 
"Edward,  was  either  slain  in  battle  or  murdered 
the  day  after  the  fight.  Henry  VI.  died  May  21, 
1471,  not  without  suspicion  of  murder.  Though 
the  later  years  of  Edward's  reign  were  peaceful 
and  marked  by  few  political  incidents  of  any  mo- 
ment, the  period  was  one  of  great  importance  in  the 
development  of  the  English  Constitvition.  Easy- 
going as  he  was,  and  fond  of  pleasure,  the  King 
steadily  pursued  his  aim  of  aggrandizingthe  crown 
at  the  expense  of  ParliamcTit,  and  by  a  policy  of 
silent  but  aggressive  assertion  he  succeeded  in 
laying  the  foundations  for  the  absolute  monarchy 
of  the  Tudors.  Edward  was  brave  and  debonair, 
as  his  immense  popularity  shows,  but  he  was  dis- 
solute in  the  extreme.  It  was  during  his  reign 
that  printing  and  silk  manufactures  were  intro- 
duced into  England.  In  law  few  notable  changes 
occurred,  but  tlie  practice  of  indirect  pleading 
dates  from  this  jicrind,  which  is  also  illustrious 
for  the  names  of  distinguished  legists,  such  as 
Littleton  and  Fortescue.  Consult  Green,  Histori/ 
of  the  English  People  (London  and  New  Y''ork. 
]  878 ) .  See  Henry  VT.  ;  Roses,  War  of  the  ; 
Warwick.  Rtctiaud  Neville,  Earl  of. 

EDWARD  V.    (1470-83).     King  of  England. 
The   son   of    Edward    IV.,    he   was   born    in    the 


Westminster  Sanctuary,  November  4,  1470. 
Wlien  his  fatlier  died  he  was  thirteen  years  old. 
He  proceeded  to  London  for  his  coronation,  whicli 
had  been  appointed  for  May  14,  1438,  but  was 
removed  from  the  care  of  his  maternal  relatives- 
l)y  his  paternal  uncle,  Richard,  Duke  of  Glouces- 
ter, wlio  in  tlie  same  month  had  himself  pro- 
claimed Protector  of  the  Kingdom,  and  confined 
lulward  and  his  younger  brother,  the  Duke  of 
York,  in  the  Tower.  Tlie  rumor  of  their  death 
spread,  when  a  moveuient  originated  for  their 
liberation,  but''  was  discredited,  popular  ojiinion 
maintaining  that  they  had  been  exiled.  Twenty 
years  later  it  transpired  that  Brackenbur,v,  Con- 
stable of  the  Tower,  refused  to  slay  the  princes 
at  Richard's  command,  and  Sir  James  Tvrrel. 
with  two  servants,  gained  admittance  to  their 
chamber  while  they  were  asleep,  smothered  theui 
with  pillows,  and  buried  them  at  the  foot  of  a 
staircase.  The  skeletons  found  at  the  foot  of  a 
staircase  in  the  White  Tower,  in  the  reign  of 
Charles  II.,  and  buried  at  his  command  in  West- 
minster Abbey,  are  considered  to  have  been  those 
of  the  young  princes. 

EDWARD  VI.  (1537-53).  King  of  England 
from  1547  to  1553.  The  son  of  Henry  VIII.  bv 
liis  third  wife,  Jane  Seymour.  Edward  was  born 
at  Hampton  Court.  October  12,  1537.  He  suc- 
ceeded to  tlie  throne  at  his  father's  death,  Janu- 
ary 28,  1547,  his  uncle,  Edward  Seymour,  Earl 
of  Hertford,  being  chosen  Protector  and  created 
Duke  of  Somerset.  Edward  received  a  careful 
education,  and  was  a  studious,  religious,  and 
precocious  youth ;  but  he  was  too  young  to  exer- 
cise any  personal  influence  on  the  important 
events  of  his  reign.  His  religious  convictions, 
however,  were  shared  by  the  Protector,  who  fa- 
vored the  principles  of  the  Reformation,  and  dur- 
ing his  rule  great  strides  were  made  toward  the 
establishment  of  Protestantism  in  England.  The 
images  were  removed  from  the  churches ;  the 
laity  were  allowed  the  cup  at  the  ceremony  of  the 
Lord's  Supper ;  Henry's  famous  six  articles 
(known  as  the  Bloody  Statute)  were  repealed; 
and  a  new  service  book,  known  as  the  First 
Prayer  Book  of  Edward  VI.  (see  Prayer  Book, 
CoMMOX).  was  compiled  by  Cranmer  and  Rid- 
ley, assisted  by  eleven  other  divines,  and  or- 
dered to  be  used.  During  the  first  year  of  the 
])rotectorate  Seymour  invaded  Scotland,  on  ac- 
count of  the  refusal  of  the  Scottish  Government 
to  fulfill  the  contract  into  which  it  had  entered 
with  Heury  VIII.  that  Mary  Queen  of  Scots 
should  marry  Edward.  At  the  battle  of  Pinkie, 
September  10,  1547,  the  Scots  were  completely 
beaten;  but  Se>Tuour,  before  he  could  inflict 
other  damage,  was  required  at  home,  and  re- 
turned to  find  that  his  brother.  Lord  Seymour, 
had  been  intriguing  against  him.  Somerset  had 
him  arrested,  tried,  and  condemned  for  treason, 
and  on  ^larch  30.  1549,  he  was  beheaded  on 
Tower  Hill.  In  the  summer  of  the  same  year  the 
Protector  quelled  an  insurrection  of  tlie  populace 
headed  by  one  Kett,  a  tanner:  but  a  more  dan- 
gerous adversary  appeared  in  John  Dudley.  Earl 
of  Warwick,  whose  party,  by  insinuations  against 
Somerset,  excited  the  nation  against  him  and 
compelled  the  King  to  sign  his  deposition.  In 
October.  1551,  Somerset  was  placed  in  the  Tower; 
and  on  December  1st  he  was  tried  before  the 
House  of  Lords  for  treason,  condemned,  and 
executed,  January  22,  1552.  Before  Somerset's 
execution    Dudley    had    been    created    Duke    of 
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Northumberland.  He  was  (judging  from  his 
dying  declaration)  a  Gatholie,  but  took  no  action 
to  reestablish  the  old  religion.  His  great  aim 
was  to  secure  the  succession  to  the  throne  of 
England  for  his  family.  With  this  view  he  mar- 
ried his  son.  Lord  Guildford  Dudley,  to  Lady 
Jane  Grey,  daughter  of  the  Duchess  of  Suffolk, 
to  whom  Ilenry  VIII.  had  willed  the  crown  in 
default  of  issue  by  Edward,  ]\Iary,  or  Elizabeth. 
Northumberland  worked  upon  the  consumptive 
and  dying  Edward  to  exclude  ^lary  and  Eliza- 
beth on  the  ground  of  illegitimacy,  and  to  nom- 
inate Lady  Jane  Grey  as  his  successor.  Edward 
consented,  and  a  document  settling  the  succession 
on  this  lady  was  drawn  up  in  June,  1553.  The 
King  lived  only  a  few  weeks  after,  dying  on 
July  6,  Edward's  educational  accomplishments 
were  somewhat  discounted  by  shrewdness  and  a 
hardness  of  character,  which  were  exemplified 
by  marked  callousness  when  signing  the  death 
warrants  of  Seymour  and  Somerset.  During  his 
short  reign  he  founded  a  great  number  of  gram- 
mar schools,  which  still  exist,  and  are  known  as 
King  Edward's  schools.  Consult:  Xichol.  Liter- 
al;/ Remains  of  Edirard  VI.  (2  vols.,  London, 
1857)  ;  Gasquet  and  Bishop,  Edicard  YI.  and 
ihe  Book  of  Common  Prayer  (London,  1891); 
Havward,  Life  and  Raigne  of  King  Edicard  the 
8ixt    (London,   16.30). 

EDWARD  VII.  ( 1841  — ) ,  King  of  the  Unit- 
ed Kingdom  of  Great  Britain  and  Ireland,  and 
of  all  the  British  Dominions  beyond  the  Seas, 
Emperor  of  India.  The  second  child  and  eldest 
son  of  Queen  Victoria  and  the  Prince  Consort 
Albert  (q.v. ).  He  was  born  in  Buckingham 
Palace,  London,  on  November  9,  1841.  and  was 
christened  Albert  Edward.  He  succeeded  his 
mother  on  Januarj^  22,  1901.  At  his  birth  he 
was  created  Prince  of  Wales,  and  by  virtue  of 
that  dignity  he  became  also  Knight  of  the  Garter. 
As  heir  apparent  to  the  British  throne  he  suc- 
ceeded to  the  title  of  Duke  of  Cornwall  and  its 
emoluments.  As  heir  to  the  crown  of  Scot- 
land he  became  Great  Steward  of  Scotland.  Duke 
of  Eothesay,  Earl  of  Carrick,  Baron  of  Renfrew, 
and  Lord  of  the  Isles.  On  September  10,  1849, 
he  was  created  Earl  of  Dublin,  a  title  con- 
ferred on  him  and  his  heirs  in  perpetuity.  Ad- 
ditional titles  and  commands  borne  by  him  are: 
Duke  of  Saxony,  colonel  of  the  Tenth  Hussars, 
colonel-in-chief  of  the  Rifle  Brigade,  field-mar- 
shal of  the  British  Army  (1875),  also  of  the 
German  Army  (1883).  He  received  an  elaborate 
and  carefully  planned  education  under  four  pri- 
vate tutors,  and  subsequently  under  Baron  Stock- 
mar  and  Charles  Kingsley.  He  spent  a  session 
at  Edinburgh  L'niversity,  a  year  at  Oxford,  and 
four  terms  at  Cambridge.  In  1860  he  traveled 
through  Canada  and  the  United  States.  In  June, 
1861.  he  joined  the  anny  at  the  Curragh  Camp, 
Ireland.  The  next  year  he  made  a  tour  of  the 
Orient,  accompanied  by  Dean  Stanley  of  West- 
minster, and  visited  Jerusalem  and  other  places 
of  biblical  interest. 

In  February,  1863.  his  public  life  was  formally 
begun,  when,  as  heir  to  the  throne,  he  took  his 
seat  in  the  House  of  Lords,  and  on  March  10th 
of  the  same  year  he  married  Princess  Alexandra 
Caroline  Mary  Charlotte  Louisa  Julia,  eldest 
daughter  of  King  Christian  IX.  of  Denmark, 
born  December  1,  1844.  They  have  had  six 
children:  (1 )  Prince  Albert  Victor  Christian  Ed- 
ward,   Duke    of    Clarence    and    Avondale,    born 


.January  8,  1864;  died  January  14,  1892.  (2) 
Prince  George  Frederick  Ernest  Albert,  Prince  of 
Wales,  formerly  Duke  of  York,  the  present  heir 
apparent,  born  June  3,  1865;  married  Princess 
May  of  Teck,  July  6.  1893.  (3)  Princess  Louisa 
Victoria  Alexandra  Dagmar,  born  February  20, 
1867:  married,  July  27,  1889,  to  the  Earl, 
afterwards  Duke,  of  Fife.  (4)  Princess  Vic- 
toria Alexandra  Olga  Mary,  born  July  6.  1868. 
( 5 )  Princess  Maude  Charlotte  ]\Iarv  Victoria, 
born  November  26,  1869;  married,  July  22,  1896, 
to  Prince  Charles  of  Denmark.  (6)  Prince  Alex- 
ander John  Charles  Albert,  born  April  6,  1871, 
who  died  the  next  day. 

Typhoid  fever  seriously  threatened  the  Prince's 
life  in  1872,  and  his  recovery  was  celebrated 
with  a  thanksgiving  and  enthusiasm  through- 
out the  Kingdom  and  Empire  that  testified 
to  his  wide  popularity.  In  1874  he  was  elected 
and  installed  with  elaborate  cei'emony  as  Grand- 
blaster  of  the  Freemasons.  He  made  an  extended 
tour  through  the  Indian  Empire  in  1875-76, 
and  was  received  everywhere  with  lavish  and 
magnificent  hospitality  and  every  expression  of 
loyalty.  During  the  long  years  of  his  prince- 
hood  his  public  duties  consisted  solely  in 
the  arduous  office  of  representation,  a  toil  and 
tax  of  a  nature  not  sufficiently  appreciated  be- 
cause not  understood.  A  liberal  patron  of  art 
and  .science,  he  manifested  a  lively  interest  in 
exhibitions,  charitable  institutions,  the  housing 
of  the  poor,  agriculture,  etc.  He  assisted  in  pro- 
moting the  Royal  College  of  IMusic,  and  the  Im- 
perial Institute  is  due  to  his  suggestion.  He 
carefully  abstained  from  participation  in  politics, 
and  from  all  action  which  could  be  construed  into 
preference  of  one  party  over  another.  He  culti- 
vated the  most  friendly  relations  with  public 
men,  whatever  their  opinions  might  be.  and  he 
was  equally  courteous  to  all.  At  peculiar  crises 
of  public  opinion,  his  visits  to  Mr.  Gladstone, 
]\lr.  Bright,  and  other  prominent  members  of  the 
Liberal  Party  did  much  to  counterbalance  in  the 
public  mind  the  Queen's  preference  for  her  Con- 
servative ministers. 

All  preparations  for  the  coronation  had  been 
made  for  June  26,  1902,  when  disquieting  rumors 
of  the  King's  ill  health,  which  had  been  current 
for  several  days  previously,  were  confirmed  by 
the  postponement  of  the  ceremonies  and  the  an- 
nouncement of  perityphlitis  as  the  cause  of  his 
illness.  He  underwent  an  operation  on  the  24th 
of  -June  and  after  some  weeks  of  great  anxiety 
recovered.  The  adjourned  coronation  took  place 
on  August  9,  1902.  With  the  exception  of 
William  IV.,  he  is  the  oldest  monarch  who  has 
ascended  the  throne  of  England  since  Egbert. 
Consult:  The  Prii-ate  Life  of  King  Edward  TIL 
(New  York.  1901)  ;  Life  of  the  King,  by  'One  of 
His  Majestv's  SerA-ants'  (London,  1901);  From 
Cradle  to  Crown   (London,  1902). 

EDWARD,  THE  Black  Prixce  (so  named 
from  the  color  of  his  armor)  (1330-76).  The 
eldest  son  of  Edward  111.  of  England.  He 
was  created  Duke  of  Cornwall  in  his  seventh 
year,  and  a  year  later,  during  the  absence  of 
liis  father,  who  was  embarking  on  his  war 
against  France,  was  appointed  nominal  guar- 
dian of  the  kingdom.  He  held  this  office  again  in 
1340  and  1342.  and  was  created  Prince  of  Wales 
in  1343.  Three  yeai"s  later  he  accompanied  his 
father  to  France,  and  in  the  battle  of  Crecy 
(q.v.)   led  the  most  gallant  division  of  the  army. 
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He  also  shared  his  father's  glory  in  the  victories 
which  followed.  In  1355  he  was  given  command 
of  the  chief  army  in  the  French  War,  landed  at 
Bordeaux,  and  after  several  smaller  successes, 
gained,  in  1356,  the  victory  of  Poitiers  (q.v.), 
capturing  the  French  King,  John  II.,  whom  he 
carried  captive  to  London,  in  1357.  In  1361, 
during  the  short  peace  following  King  John's 
ransom,  Edward  married  his  cousin  Joanna,  the 
'fair  maid  of  Kent,'  whose  third  husband  he  was, 
and  being  created  Prince  of  Aquitaine  and  Gas- 
cony  in  1362,  crossed  over  to  his  new  dukedom, 
where  he  ruled  successfully  and  peacefully  for  a 
time.  Entering  into  an  entangling  alliance  with 
Peter  the  Cruel,  the  deposed  King  of  Castile,  he 
found  himself  burdened  with  the  expenses  and 
losses  of  a  profitless  war,  and  for  the  excessive 
taxes  laid  upon  his  duchy  was  summoned  to 
account  by  the  French  King  as  his  liege  lord. 
To  this  summons  Edward  replied  haughtily,  "We 
will  come,  with  our  helmet  on  our  head  and  60,- 
000  men  in  our  company."  This  led  to  a  rujiture 
between  France  and  England.  The  French 
planned  a  double  invasion  of  the  English  terri- 
tory in  France.  The  Duke  of  Aujou,  command- 
ing one  expedition,  besieged  Limoges,  which  had 
been  ceded  to  the  English  by  the  Treaty  of 
Bretigny  and  formed  part  of  the  Principality  of 
Aquitaine.  The  city  was  surrendered  by  the 
treachery  of  its  bishop.  The  Black  Prince,  en- 
raged by  this  act.  after  a  siege  of  a  month,  re- 
captured the  city  by  assault  (1370),  and  is  said 
to  have  put  to  the  sword  3000  of  its  inhabitants. 
This  outburst  of  cruelty  is  the  chief  blot  on  the 
fame  of  the  Prince,  and  it  is  onh'  partially  ex- 
plained by  his  disordered  health,  which  itself 
Avas  perhaps  due  to  the  irritation  of  seeing  the 
English  power  waning  in  France,  in  spite  of  all 
his  victories.  He  was  compelled  by  the  advice 
of  his  physicians  to  return  in  1371  to  England, 
where  he  lingered  in  continvially  failing  health 
for  five  years.  In  these  years  he  saw  the  loss 
of  Aquitaine,  but  he  did  good  service  to  the 
country  in  opposing  the  corrupt  and  oppressive 
influences  which  surrounded  the  doting  Edward 
III.,  and  by  his  help  Parliament  was  able  to  pass 
acts  in  restraint  of  the  dangerous  ambition  of 
John,  Duke  of  Lancaster.  He  died,  probably  in 
June,  1376,  and  was  buried  in  the  Cathedral  of 
Canterbury,  where  part  of  his  armor  still  hangs 
above  his  tomb.  His  second  son  occupied  the 
throne  in  the  following  years  as  Richard  II. 
Consult:  Longman,  Life  and  Times  of  Edward 
111.  (London,'"l8G9)  ;  Mackinnon,  History  of  Ed- 
icard  III.  (London,  1900). 

EDWARD  II.  A  tragedy  by  Christopher  ISIar- 
lowe  (about  1590).  published  1598.  It  deals 
with  the  moral  and  political  ruin  of  the  title 
character,  through  love  of  the  favorite  Gaveston 
and  tlirough  the  rebellion  of  the  indignant 
barons. 

EDWARD,  Thomas  (1814-86).  A  Scottish 
zoologist  and  collector,  known  as  'the  Banff 
naturalist.'  He  was  born  at  Gosport,  Hamp- 
shire, and  at  eleven  years  of  age  he  was  appren- 
ticed in  Aberdeen  to  a  shoemaker,  whose  trade 
he  followed  throughout  his  life,  mainly  near 
Banff.  Before  he  was  five  years  old  he  showed 
an  almost  passionate  fondness  for  all  sorts  of 
bird  and  animals,  and  by  1845  he  had  collected 
some  2000  species  of  animals,  which  he  was  com- 
pelled to  sell  for  about  £20.     He  then  set  cour- 


ageously at  work  to  make  another  collection,  at 
the  same  time  recording  his  observations,  which 
his  friend,  the  Rev.  James  Smith,  sent  to  the 
Zoologist,  where  the  publication  of  his  detailed 
and  minute  descriptions  of  the  habits  of  birds 
and  beasts  attracted  attention  from  the  similar- 
ity of  his  methods  and  of  his  accounts  to  those 
of  Audubon.  He  later  turned  his  attention  en- 
thusiastically to  marine  zoologj',  and  discovered 
twenty  new  species  of  Crustacea  in  the  .Moray 
Firth.  In  1866  came  the  first  recognition  of  the 
scientific  value  of  his  researches,  in  an  election 
as  an  associate  of  the  Linmean  Society  of  Lon- 
don. In  1876,  through  the  influence  of  Charles 
Darwin  and  others,  he  received  an  annual  civil 
list  pension  of  £50.  Consult  Smiles,  Life  of 
Thomas  Edicard    (London,   1876). 

ED'WARDES,  Sir  Herbert  Benjamin  (1819- 
68).  A  British  East  Indian  soldier  and  adminis- 
trator. He  was  born  in  Shropshire,  was  educated 
at  King's  College,  London,  and  entered  the  In- 
dian Army  as  a  cadet  in  the  First  Bengal  Fusi- 
liers in  1840.  He  won  promotion  rapidly,  and 
served  on  the  staff  of  Sir  Hugh  Gough,  the 
British  commander-in-chief  in  the  first  Sikh 
War,  in  1845-46.  In  1847  he  was  made  first 
assistant  to  Sir  Henry  Lawrence,  the  British 
resident  at  Lahore.  In  the  summer  of  1848  he 
suppressed  an  uprising  in  Mooltan,  and  for  his 
services  received  the  thanks  of  both  Houses  of 
Parliament  and  was  brevetted  major.  He  wrote 
an  account  of  the  campaign,  entitled  A  Year  on 
the  Punjab  Frontier  in  lSJi8-.'/9.  During  the 
Indian  ilutiny  in  IS57  Edwardes  rendered  in- 
valuable services  by  securing  the  neutrality  of 
Afghanistan,  thus  enabling  the  troops  to  be  with- 
drawn from  the  northwest  border  and  used  eft'ec- 
tivelj^  in  the  relief  of  Delhi  and  Lucknow.  He 
was  ofl'ered  the  Governorship  of  the  Punjab  in 
18G2,  but  refused  it  on  account  of  failing  healtli. 
which  compelled  his  return  to  England.  He  died 
shortly  after  being  promoted  to  the  rank  of 
major-general.  The  town  of  Banu  in  the  Punjab 
was  renamed,  in  his  honor,  Edwardesabad. 

ED'WARDS,  Amelia  Blandfokd  (1831-92). 
An  English  novelist  and  Egyptologist.  She  was 
born  in  London,  and  first  became  known  by  her 
contributions  to  English  periodicals.  She  at- 
tracted attention  as  a  novelist  by  My  Brother's 
Wife  (1855);  Band  and  Glove  (1859);  Ln  the 
Days  of  My  Youth  (1872);  Lord  Brackenbury 
(1880)  ;  and  other  stories  of  considerable  merit. 
A  book  entitled  A  Thousand  Miles  Up  the  Nile 
(1877)  is  illustrated  by  her  own  sketches,  and 
gives  an  account  of  one  of  her  exploring  expedi- 
tions in  Egvpt.  Also  noteworthy  is  Pharaohs, 
Fellahs,  and  Explorers  (1891).'  The  last  ten 
years  of  her  life  were  strictly  devoted  to  the 
study  of  Egj'ptology,  on  which  subject  she  con- 
tributed articles  to  the  ninth  edition  of  the  En- 
cyclopcedia  Britannica  and  to  the  American 
supplement  to  that  work,  and  definitions  to  the 
Standard  Dictionary,  besides  lecturing  with  great 
success  both  in  England  and  America. 

EDWARDS,  Beta  Bates  (1802-52).  An 
American  clergyman  and  author,  born  at  South- 
ampton (Hampshire  County),  Mass.  He  gradu- 
ated at  Amherst  College  in  1824  and  at  Andover 
Tlioo]o;ricnl  Seminary  in  1830.  In  1S37  he  was 
elected  ]irofessor  of  Hebrew,  and  in  1848  as- 
sociate y)rofessor  of  sacred  literature  at  Andover. 
At  various  times  he  was  the  editor  of  periodicals. 
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including  the  American  Quaitcrly  ReyiHitr  from 
1828  to  1842,  and  the  Bibliotheca  iiacrii  from 
1S44  until  his  death.  He  was  also  a  founder 
of  the  Society  for  Ameliorating  the  Condition 
of  the  Slave  and  of  the  American  Missionary 
Association.  As  a  scholar  and  educator  he  was 
very  highly  ranked.  His  published  works  in- 
clude: The  Missio)iari/  Gazetteer  (1832);  The 
Biography  of  Self-Taught  lien,  with  an  Introduc- 
tory Essay  (1832)  ;  a  Memoir  of  Reverend  Elias 
Cornelius  (1833);  Classical  Studies:  Essays  on 
Ancient  Literature  and  Art,  tcith  the  Biography 
and  Correspondence  of  Eminent  Philologists 
(1843),  with  B.  Sears  and  C.  C.  Felton.  and  a 
translation  (with  S.  H.  Taylor;  7th  ed.  1860) 
of  Raphael  Kiihner's  Schulgrammatik  der  grie- 
chischcn  Sprache  (Hanover,  1836).  Two  volumes 
of  his  addresses  and  sermons  were  published, 
with  a  memoir  by  Park    (Boston,  1853). 

EDWARDS,  Bbyax  (1743-1800).  A  West 
Indian  merchant  and  author.  He  Avas  born  at 
Westbury.  \\"iltshire,  and  went  to  Jamaica  in 
1759,  where  he  soon  became  a  prosperous  mer- 
chant. As  a  member  of  the  Colonial  Assembly 
he  advocated  closer  commercial  relations  with 
the  United  States.  In  1792  he  returned  to  Eng- 
land, established  a  bank  at  Southampton,  and 
was  elected  to  the  House  of  Commons.  His  prin- 
cipal literary  production  is  the  History  of  the 
British  Colonies  in  the  IVe.sf  Indies  (5th  ed. 
1819,  translated  into  German  and  partly  also 
into  Spanish).  He  also  wrote  a  History  of  Saint 
Domingo    (1807:  translated  into  French). 

EDWARDS,  Geokge  Whartox  ( 1859—  ) .  An 
American  painter  and  illustrator,  born  at  Fair- 
haven,  Conn.  He  studied  in  Antwerp  and  Paris, 
and  after  his  return  to  America  exhibited  fre- 
quentlv.  He  is  the  author  of  Thuminail 
Sketches  ( 1886) ,  P'tit  Matinic  Monotones  ( 1887 ) , 
The  Rivalries  of  Long  and  Short  Codiac  (1888), 
and  Break  o'  Day  (1889).  His  work  a.s  an  illus- 
trator for  the  best  magazines  in  America  is  well 
known,  and  his  water-colors  show  daintiness  and 
delicacy  of  finish. 

EDWARDS,  Hakrt  Stillwell  (1855—).  An 
American  journalist,  novelist,  and  poet,  born  at 
Macon,  Ga.  He  was  a  graduate  in  law  of 
fiercer  University,  Macon  (1877);  served  as 
assistant  editor  and  editor  of  Macon  journals 
(1881-88),  gaining  distinction  as  a  writer  of 
dialect  stories.  Xoteworthy  among  his  volumes 
are  Two  Runaways  and  Other  Stories  (1889): 
The  Marbean  Cousins:  and  Sons  and  Fathers,  a 
story  that  won  a  prize  of  $10,000  in  the  Chicago 
Record.  !Mr.  Edwards  is  strongest  in  studies  of 
plantation  life,  as  well  among  the  Georgian  aris- 
tocracy as  among  the  negi'o  laborers. 

EDWARDS,  Hexry  Sutherland  (1828—). 
An  English  journalist  and  author,  born  in  Lon- 
don, and  educated  in  that  city  and  in  France.  He 
was  correspondent  of  the  London  Times  at  the 
coronation  of  Alexander  II.  of  Russia  (1856); 
in  the  camp  of  the  insurgents  at  Warsaw  (1862- 
(i3|;  at  Luxembourg  (1867):  and  at  German 
army  headquarters  during  the  Franco-Prussian 
War.  He  is  distinguished  as  a  journalist.  ])0- 
litical  Mriter,  dramatic  historian,  and  novelist. 
His  publications  include:  The  Russians  at  Home 
and  the  Russians  Abroad  (2d  ed.  1879)  :  Pri- 
rnte  History  of  a  Polish  Insurrection  (1864); 
The  Germans  in  France  (1874)  ;  The  Prima 
Donna:  Her  History  and  Surroundings  from  the 


Seventeenth  to  the  Xineteenth  Century  (2  vols., 
1888);  Malvina,  a  novel  (3  vols.,  1871);  Duti- 
ful Daughters:  A  Tale  of  London  Life,  a  novel 
(1890)  :  and  Personal  Recollections  (1900). 

EDWARDS,  .JoxATHAX  (the  elder)  (1703- 
58 ) .  Tlie  most  celebrated  early  American  divine 
and  metaphysician.  He  was  born  at  East  Wind- 
sor, Conn.,  October  5,  1703.  He  was  a  precocious 
child,  and  at  thirteen  was  ready  for  college,  and 
entered  Yale.  Here  his  mind  turned  most 
readily  to  tlie  profounder  studies,  and  when  he 
graduated,  in  1720,  he  had  already  arrived  at 
those  great  leading  principles  wiiicli  formed  the 
staple  of  his  later  thinking  and  constitute  his 
chief  contribution  to  the  thought  of  his  age. 
He  was  deeply  read  in  Locke,  and  probably  in 
Leibnitz,  ilalebranche,  Cumberland,  and  Hutche- 
son,  possibly  also  in  Berkeley.  After  gradua- 
tion he  was  for  a  time  tutor  in  his  college.  In 
1727  he  was  ordained  and  installed  colleague 
with  his  grandfather,  Rev.  Solomon  Stoddard, 
in  Northampton,  Mass.,  where  he  continued  till 
dismissed  in  1750.  In  1734  he  preached  a  course 
of  sermons  upon  justification  by  faith,  in  which 
he  advocated  Calvinistic  views  in  a  community 
that  had  fallen  largely  under  the  influence  of 
Aruiinianism.  The  result  was  a  revival  in  his 
parish,  the  prelude  to  the  'Great  Awakening'  of 
1740  and  the  following  years,  in  which  Edwards 
was  a  leader.  The  town  of  Northampton  was 
transformed,  but  in  the  country  at  large  the 
value  and  genuineness  of  the  revival  was  much 
questioned,  and  EdAvards  was  therefore  led  into 
an  elaborate  defense  of  it  in  his  treatise  Faithful 
Narrative,  etc.  (1736).  Other  works  of  this 
period  are  directly  or  indirectly  connected  with 
the  revival:  Distinguishing  Marks  of  a  Work  of 
the  Spirit  of  God  (1741)  :  Thoughts  on  the  Re- 
vival of  Religion  (1742)  ;  and  The  Religious  Af- 
fections (1746),  his  chief  work  in  experimental 
religion.  He  had  now  become  a  power  through- 
out New  England  and  had  acquired  a  well- 
founded  fame  even  in  England. 

But  the  regular  progress  of  his  life  was  to  be 
rudely  interrupted.  It  had  been  the  custom 
under  his  predecessor  to  admit  persons  not  of 
scandalous  life,  but  not  professing  conversion, 
to  the  Lord's  Table  as  a  means  of  grace.  Ed- 
wards became  convinced  by  the  experiences  of  the 
revival  that  this  practice,  so  contrary  to  the 
original  theory  and  practice  of  New  England, 
was  mischievous,  and  that  no  one  ought  to  be 
admitted  to  membership  in  the  church  or  to  the 
communion  who  was  not  by  personal  profession 
and  in  'the  judgment  of  a  rational  charity'  a 
true  believer  in  Jesus  Christ.  As  this  position 
involved  an  application  of  an  ecclesiastical  dis- 
cipline to  which  the  parish  had  long  been  im- 
accustomed,  and  as  it  affected  personally  in- 
dividuals of  great  prominence  and  influence  in 
the  to^Ti,  the  position  which  Edwards  took 
aroused  the  most  violent  opposition.  He  was 
not  CAen  allowed  to  explain  his  position  in  the 
pulpit,  and  was  obliged  to  print  his  defense 
(Qualifications  for  Full  Communion) ,  which  was 
read  by  few.  In  1750  he  was  dismissed  by  coun- 
cil. His  prospects  were  thus  apparently  ruined ; 
but  in  fact  the  period  of  his  greatest  activity, 
in  which  he  laid  the  foundation  of  his  enduring 
fame,  was  thus  ushered  in.  He  obtained  an 
appointment  as  7nissionary  to  the  Indians  at 
Stockbridge.  which  he  held  for  the  following 
eight  years.     In  the  quiet  of  this  secluded  spot 
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he  wrote  his  Freedom  uf  the  Will;  his  Xature 
of  Virtue;  and  his  Original  ISin.  Here  he 
wrought  a  work  for  the  Indians,  the  traces  of 
wliich  are  discernible  to  this  day.  And  here  he 
eontinued  liis  acquaintance  with  the  hrst  and 
principal  in  the  line  of  his  successors,  and  of 
the  members  of  his  'school,'  Samuel  Hopkins. 
In  1758  he  reluctantly  accepted  the  presidency 
of  Princeton  College,  but  after  a  few  weeks  of 
service  was  removed  by  death,  ilarch  22,  1758. 
Edwards's  great  fame  rests  upon  his  work  as 
a  theologian  in  the  defense  and  the  development 
of  the  evangelical  system.  He  was  originally, 
and  remained,  a  strong  Calvinist.  His  earliest 
discussion,  that  on  Justification,  was  marked 
by  a  certain  conventionality  of  treatment,  in- 
dicating the  controlling  inlluence  of  theological 
tradition.  But  there  is  even  here  the  breathing 
of  a  new  spirit,  as  when  faith  is  defined  in  a  way 
unknown  in  the  previous  century,  and  identified 
with  repentance  as  constituting  with  that  the  in- 
divisible act  of  conversion.  The  treatise  upon  the 
Freedom  of  the  Will  is  an  unwavering  defense  of 
determinism,  and  contends  not  only  that  this  is 
the  teaching  of  Scripture  and  reason,  but  that  any 
other  view  is  false,  absurd,  and  inconceivable, 
even  by  those  who  propound  it.  The  doctrine 
which  he  thus  maintains  is  only  the  position  of 
Locke,  from  whose  earlier  editions  all  the  posi- 
tions and  all  the  arguments,  including  even  the 
famous  Reduetio  ad  Absurdiim  of  the  infinite 
series,  are  all  drawn.  But  the  fineness,  the  dia- 
lectical skill,  the  detail  with  which  every  con- 
ceivable objection  is  brought  forward  and  de- 
molished, and  the  tremendousness  of  the  gen- 
eral effect,  are  all  Edwards's  own.  While  too 
much  praise  has  often  been  lavished  upon  tlie 
book  as  a  contribution  to  the  permanent  ad- 
vancement of  tlie  theme,  too  much  cannot  well 
be  said  of  its  perfection  of  form,  or  of  the  influ- 
ence whicli  it  immediately  obtained  and  has  con- 
tinued to  hold.  It  is  ])robal)ly  the  most  famous 
book  in  theology  that  America  has  yet  produced, 
and  one  of  the  most  famous  philosophical  works 
of  the  world.  But  there  was  much  that  was  new 
in  Edwards  and  which  was  destined  to  begin 
a  distinct  theological  movement  in  America.  In 
the  treatise  upon  Original  Sin  suggestions  look- 
ing to  a  new  emphasis  upon  the  voluntary  char- 
acter and  personal  nature  of  sin  were  made, 
which,  in  combination  with  suggestions  in  the 
Freedom  of  the  Will  upon  the  natural  power  of 
man,  led  viltimately  to  a  new  anthropology,  in 
which  the  doctrines  of  original  sin.  imputation, 
ability,  and  regeneration  were  to  undergo  much 
modification.  (See  New  England  Theology.) 
More  directly  influential  was  the  treatise  upon 
the  Nature  of  Virtue.  This  propounded  the  doc- 
trine that  the  essence  of  virtue  is  love,  or  the 
choice  of  the  good  of  being  according  to  its  worth. 
Thus  for  the  first  time  in  America  an  intelligible 
answer  was  given  to  the  question.  What  is  holi- 
ness? and  the  moral  attributes  of  God  were 
viewed  as  comprised  in  love.  The  treatise  was  a 
posthumous  one,  but  its  leading  ideas  were  at 
once  adopted  by  Hopkins,  became  the  underlying 
idea  of  the  theory  of  the  Atonement  adopted  by 
Edwards's  son,  and  have  become  the  characteristic 
principles  of  the  school  of  thought  called  'New 
F^higland,'  or  often  'Edwardean,'  from  Edwards 
himself.  Other  suggestions  are  to  be  found  scat- 
tered up  and  down  the  l)ages  of  Edwards,  many 
of  which   have  greatly  influenced  his  followers. 


But  most  of  all,  perhaps,  should  be  noted  his 
utter  loyalty  to  truth  and  his  fearlessness  in 
investigation. 

Edwards  was  preeminently  a  religious  man. 
As  a  child  he  was  profoundly  impressed  with  the 
thought  of  God.  He  displayed  modesty,  humil- 
ity, and  serenity  of  spirit.  Although  engaging 
constantly  in  theological  controversy,  he  is  im- 
personal, calm,  just,  fair,  and  candid  in  his 
method  of  conducting  the  discussion.  He  was 
a  student  from  his  childhood,  and  extended  his 
studies  over  pretty  much  the  entire  range  of 
learning  in  his  day.  As  a  preacher  he  was  one 
of  the  first  of  his  age.  His  ability  to  hold  the 
attention  of  his  audiences  to  long  and  careful 
trains  of  thought  till  ho  had  convinced  and  won 
them,  would  of  itself  illustrate  this  statement. 
But  the  well-known  instances  of  his  great  power 
over  congregations,  as  in  the  sermon  at  Enfield, 
where  the  people  rose  in  their  seats  and  wept  and 
sobbed  as  he  described  the  state  oi  the  lost,  till 
he  was  obliged  himself  to  ask  them  to  be  still, 
prove  his  ability  to  stir  the  feelings  pi-ofoundly, 
and  that  he  felt  profoundly  himself. 

Editions  of  his  works  are  the  Worcester 
(1809),  originally  in  eight  volumes,  now  re- 
printed in  four  volumes;  and  (the  best)  the 
Dwight  edition  in  ten  volumes  (New  York,  1829- 
30),  with  memoir.  Consult  Allen,  Jonathan 
Edicards   (Boston,  1889). 

EDWARDS,  Jonathan  (the  younger)  (1745- 
1801).  An  American  theologian,  born  at  Xoith- 
ampton,  the  second  son  of  Jonathan  Edwards  the 
Elder.  Early  left  an  orphan,  his  education  was 
provided  for  by  friends,  and  he  was  graduated 
at  Princeton  in  1765.  ^^llile  in  college  he  was  con- 
verted, and  after  graduation  studied  theology 
with  the  friend  of  his  father,  Joseph  Bellamy, 
of  Bethlehem,  Conn.  He  was  tutor  in  Princeton, 
1767-69;  pastor  in  White  Haven,  Conn.,  1769- 
95;  in  Colebrook,  Conn.,  1795-99;  whence  he 
went  to  the  presidency  of  Union  College,  Schenec- 
tady. As  a  theologian  his  fame  rests  upon  his 
reply  to  Chauncy  upon  the  salvation  of  all  men, 
in  which  he  defended  the  usual  evangelical  doc- 
trine; his  reply  to  Samuel  West's  Essays  on  Lib- 
erty and  Necessity,  in  which  he  largely  modified 
h'is  fathei''s  theory  of  the  will  by  giving  it  a  liberal 
interpretation  scarcely  reconcilable  with  its  plain 
meaning;  and  by  his  sermons  upon  the  Atone- 
ment. He  took  part,  in  the  last  work,  in  the 
Universalist  controversy  then  raging  in  New 
England.  The  I'niversalists  of  the  ^lurray  school 
had  argued  upon  the  basis  of  the  standard  Cal- 
vinistie  theory  of  the  Atonement,  that  Christ 
had  satisfied  justice  in  behalf  of  all  those  for 
whom  He  died,  and  paid  their  debt  before  God. 
But  He  had  died  for  all  men :  therefore  all  men 
are  saved.  Edwards  rejected  the  conclusion  as 
against  the  Bible.  But  he  could  not  deny  the 
minor  premise;  and  he  therefore  was  led  to 
modify  the  major  premise  and  lencli  that  Clirist 
did  not  satisfy  justice  for  men  so  that  their  debt 
to  God  was  paid,  but  was  a  penal  example,  ren- 
dering it,  not  obligatory  upon  God  to  forgive  all 
men.  but.  consistent  with  all  the  interests  in- 
volved (which,  according  to  the  new  theory  of 
virtue,  lie  nmst  mnintain),  to  forgive  repentant 
siimers.  The  main  idea  was  borrowed  from 
Grotius.  but  the  ideal  basis  of  the  Atonement 
in  the  love  of  God  was  a  new  feature.  Edwards 
thus  foimded  the  'New  England'  or  'govern- 
mental'  theorv   of   the    Atonement,   which   main- 
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tained  its  place  as  the  generally  accepted  theory 
among  Congregationalists  and  'New  iSchool'  Pres- 
byterians for  well  nigh  a  century.  His  works 
were  published  at  Andover  (1842),  in  two  vol- 
umes, with  a  memoir  by  Tryon  Edwards. 

EDWARDS,  Matilda  Betham.  See  Betham- 
Edwards,  Matilda. 

EDWARDS,  PrERKEPONT  (1750-1826).  An 
American  la^^yer,  son  of  Jonathan  Edwards,  the 
theologian.  He  graduated  at  Princeton  in  1768, 
was  admitted  to  the  bar,  began  practice  at  New 
Haven,  Conn.,  in  1771,  and  served  in  the  Revo- 
lutionary Army.  In  1787-88  he  was  a  member 
of  the  Continental  Congress,  and  later  became 
United  States  District  Judge  for  Connecticut. 
He  founded  the  Toleration  Party  in  Connecticut, 
and  his  energy  in  this  cause  made  him  hated  by 
the  colonists.  After  the  treason  of  Benedict  Ar- 
nold, he  became  administrator  of  that  officer's 
estate. 

EDWARDS,  William  (1770-1851).  An 
American  inventor,  the  grandson  of  Jonathan 
Edwards,  the  theologian.  He  was  born  in 
Elizabethtown,  N.  J.  He  introduced  a  valuable 
improvement  in  the  manufacture  of  leather, 
whereby  tanning  was  accomplished  in  a  quarter 
of  the  usual  time.  This  and  other  improvements 
and  machines  introduced  by  him,  including  a  roll- 
ing-machine, greatly  advanced  the  production  of 
leather  in  America. 

ED'WARDSVILLE.  A  city  and  county-seat 
of  Madison  County,  HI.,  17  miles  northeast  of 
Saint  Louis,  Mo.,  on  the  Wabash,  the  Illinois 
Terminal,  the  Toledo,  Saint  Louis  and  Kansas 
City,  and  other  railroads  ( i\Iap :  Illinois,  B  5 ) . 
It  is  in  an  agricultural  and  coal-mining  district, 
and  has  extensive  manufactures  of  tools,  plumb- 
ing supplies,  brass  finishings,  singletrees,  bug- 
gies, etc.  The  city  has  a  ^mall  public  library. 
Settled  in  1812,  Edwardsville  was  incorporated 
in  1819,  and  at  present  is  governed  under  a  char- 
ter of  1872,  which  provides  for  a  mayor,  elected 
everv  two  vears,  and  a  city  council.  Population, 
in  1890,  3561;  in  1901,  4157. 

ED'WIN,  or  EADWINE  (c.585-633).  A 
king  of  Northumbria.  He  was  the  son  of  .'Ella. 
King  of  Deira,  and  was  only  three  years  old  on 
the  death  of  his  father,  in  588.  Deira  was  invaded 
by  Ethelric,  the  King  of  Bernicia,  and  tlie  infant 
Edwin  was  carried  by  his  guardians  into  North 
Wales,  where  he  was  brought  up.  Later  he  lived 
as  an  exile  under  the  protection  of  Cearl,  King  of 
Mercia,  and  Rsedwald,  the  rviler  of  East  Anglia. 
The  latter  in  617  raised  an  army,  defeated  and 
slew  Ethelfrith,  who  had  succeeded,  his  father, 
Ethelric,  and  restored  Edwin  to  his  father's 
throne.  Soon  after  his  return  to  Deira,  Edwin 
succeeded  in  reducing  Bernicia,  and  established 
the  Kingdom  of  Northumbria.  He  speedily  ex- 
tended his  power  over  a  large  part  of  England, 
his  authority  stretching  as  far  west  as  the  islands 
of  Anglesea  and  Man,  and  as  far  north  as  the 
town  of  Edinburgh,  which  he  is  believed  to  have 
fortified,  and  which  still  bonrs  liis  name.  Espe- 
cially after  626,  when  he  defeated  the  West  Saxon 
King,  Edwin  was  suzerain  practically  of  all  Eng- 
land save  the  Kingdom  of  Kent,  with  whose  ruler 
he  was  in  alliance,  bavins  married  the  King's 
sister,  Ethelburh,  in  625.  Ethelburh  was  a  Chris- 
tian, and  owing  to  her  influence  and  the  exhor- 
tations of  the  missionary  priest  Paulinus,  Edwin 
with  his  entire  witan  was  brought  over  to  Chris- 


tianity in  627.  He  had  previously  been  acknowl- 
edged as  Bretwalda,  or  leader  of  the  English,  and 
his  power  increased  greatly  after  his  conversion. 
In  633  Penda  of  Mercia,  the  most  powerful 
prince  in  England  after  Edwin,  and  the  champion 
of  the  old  heathen  religion,  united  with  the  Welsh 
against  the  Northumbrian  King,  and  on  October 
12,  633,  inflicted  an  overwhelming  defeat  upon 
him  at  Heathfield.  Edwin  himself  was  killed, 
the  Kingdom  of  Northumbria  fell  apart,  and 
Christianity  for  a  time  was  extinguished  in 
northern  England.  Consult  Green,  The  Making 
of  England  (London  and  New  York,  1881). 

EDWIN  AND  AN'GELI'NA.  A  poem  by 
Oliver  Goldsmith,  printed  privately  for  the 
amusement  of  the  Countess  of  Northumberland 
late  in  1765,  and  afterwards  published  in  the 
Vicar  of  Wakefield.  The  author  has  been  un- 
justly accused  of  stealing  it  from  Percy's  Friar 
of  Orders  Grey,  and  also  of  translating  it  bodily 
from  the  French. 

EDWIN  DROOD.  See  Mystery  of  Edwin 
Dkood. 

ED'Wy,  or  EADWIG  (?-959).  A  king  of 
the  English.  He  was  the  eldest  son  of  Eadniund 
I.  and  succeeded  his  uncle  Eadred  in  955.  Dun- 
stan  (q.v. )  bitterly  opposed  his  marrying  ^^If- 
gifu,  "becau.se  they  were  too  near  akin,"  and  was 
banished  from  the  kingdom  for  his  pains ;  but 
not  long  afterwards  he  was  recalled  by  the  Mer- 
cians, who  had  revolted  from  Edwy  and  pro- 
claimed his  brother  Eadgar  King.  Edwy  was 
forced  to  share  the  kingdom  with  his  brother. 
He  died  October  1,  959. 

EECKHOITT,  .nk^hout,  Gerbkand  van  den 
(1021-74).  A  Dutch  painter.  He  was  born  in 
Amsterdam  and  studied  with  Rembrandt,  whose 
composition  and  coloring  he  imitated.  In  por- 
trait-painting Eeckhout  had  a  superior  talent  for 
expressing  character.  Among  his  best  paintings 
on  historical  subjects  are:  "The  Adoration  of  the 
Magi"  (Museum  of  the  Hague),  and  "The  Rais- 
ing of  Jairus's  Daughter"   (Berlin  Museum). 

EECLOO,  a-klo'.  A  town  of  Belgium,  in  the 
Province  of  East  Flanders.  11  miles  northwest  of 
Ghent  (Map:  Belgium,  B  3).  It  has  manu- 
factures of  lace,  cotton,  and  woolen  fabrics. 
Population,  in  1900,  13,034. 

EEDEN,  a'dcn,  Frederik  van  (I860—).  A 
Dutch  author.  He  was  born  in  Haarlem,  studied 
at  the  LTniversity  of  Amsterdam,  and  became  a 
practicing  physician  at  Bussun.  His  De  kleine 
Johannes  (1887;  German  translation  1892),  a 
story  of  animal  life,  attracted  great  attention. 
Others  of  his  works  are  the  important  poems, 
Jo]].annes  Viator  (1892)  and  Enkele  Verzen 
(1898).  Several  of  his  dramas  have  also  been 
successfully   presented. 

EEKHOUD,  iik'hout.  Georges  (1854—).  A 
Belgian  novelist  and  poet,  born  in  Antwerp. 
His  early  poems,  Myrtes  et  cypres  (1876), 
Zigzags  poetiques  (1877),  and  Les  pittoresques 
(1879),  were  romantic.  His  short  stories  (Ker- 
messes.  1884)  showed  a  trend  to  realism,  ac- 
centuated in  his  first  novel,  Les  milices  de  Saint- 
Francois  (1886),  where  the  naive  mysticism  of 
Flemish  peasant  life  is  finely  sviggested.  La  nou- 
relle  Carthage  (1SS8),  his  masterpiece,  is  a  real- 
istic picture  of  life  in  Antwerp.  Noteworthy  also 
are  Les  fnsiUcs  de  Malines  (1890),  a  story  of  the 
peasant  revolt  against  the  French  in  1798,  and 
La  faneuse  d'amour  (1900). 


EELS,    CONGERS,    AND    MORAYS 
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1.  A  PELAGIC   EEL  (Derichthys  serpentinus).  4.  COMMON   EEL  (Anguilla   chrysypa). 

2.  A  PELAGIC   EEL   (Quassiremus  evionthas).  5.  SPOTTED  MORAY  (Lycodontis   moringa). 

3.  DEEP-SEA  PARASITIC  EEL  (Simenchelys  parasiticus).  6.  CONGER   EEL  (Leptoceplialus  conger). 

7.  SNIPE  EEL  (Labichthys  carinatus). 
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EEL  (AS.  eel,  Ger.  Aal) .  An  elongated,  ser- 
pent-shaped fish  of  the  order  Apodes  (q.v. )  ; 
soft-rayed,  without  ventral  fins,  and  having  the 
long  dorsal  fin  confluent  with  the  anal  around  the 
tip  of  the  tail.  The  skin  is  smooth  and  exceed- 
ingly slimy  and  slipiJerj'.  It  may  contain  small 
scales,  or  scales  may  be  entirely  wanting.  The 
vertebrae,  because  of  the  elongated  form  of  the 
body,  are  very  numerous.  The  best-known  eels 
are  the  fresh-water  eel  (Anciuilla  anf/uilla) ,  be- 
longing to  the  family  Anguillida",  and  the  scale- 
less  conger  eel  (Leptocephaliis  conger),  of  the 
family  Leptocephalidte.  The  common  fresh-water 
eels,  which  have  minute  scales  imbedded  in  the 
skin,  occur  on  both  sides  of  the  Atlantic  and  as- 
cend rivers  and  live  there  for  the  most  part, 
returning  to  tlie  sea  in  the  autumn,  or  they  may 
hury  themselves  in  the  mud  during  the  winter. 
.Sometimes  they  are  dug  out  of  the  mud  of  river 
hanks  where  large  numbers  of  them  may  be  found 
congregated  together.  Their  activities  and  mi- 
grations seem  to  take  place  mostly  during  the 
night.  They  frequently  make  excursions  on  land 
in  the  moist  grass  for  considerable  distances,  the 
purpose  of  which  is  not  well  imderstood. 

The  reproduction  of  the  eel  has  excited  the 
attention  of  naturalists  since  the  days  of  Aris- 
totle. In  1703  an  eel-like  fish,  taken  off  the 
English  coast  by  William  IMorris,  was  named 
Leptocephalus.  Numerous  specimens  have  since 
been  obtained  all  over  the  world  and  the  family 
LeptocephalidiB  has  been  erected  to  contain  the 
various  species  which  have  been  described.  It 
has  been  suggested  that  the  Leptocephalidfe  are 
larvae  of  eels,  and  this  has  been  shown  by  Delage 
and  by  Grassi  and  Calandruccio,  as  a  result  of 
breeding  experiments,  to  be  the  case,  for  as  they 
developed  they  revealed  all  the  characters  of  con- 
ger eels.  Eventually  Grassi  showed  that  one  of 
these  Leptocephali  {Leptocephalus  brevirostris) , 
characterized  by  its  small  size,  short  body,  and 
absence  of  pigment,  is  the  young  or  larval  stage 
of  the  common  eel.  Tlie  discovery  of  Grassi 
(1893)  was  facilitated  by  the  peculiar  whirlpool 
currents  in  the  Straits  of  INIessina  which  occa- 
sionally bring  bottom  organisms  to  the  surface, 
and  since  the  young  eels  are  found  at  the  surface 
Avith  well-known  denizens  of  the  deep  sea,  it  is 
concluded  that  the  young  develop  at  great  depths 
(1500  feet).  From  the  depths  are  brought  also 
adult  male  and  female  eels  with  ripe  eggs  and 
sperm.  The  entire  reproductive  history  of  the 
■eel  may  now  be  given  as  follows:  Eels  that 
descend  from  the  fresh  water  to  the  sea  do  so 
during  the  months  October  to  January,  and  in  a 
sexually  immature  condition,  as  has  long  been 
known.  They  go  to  the  depths  and  live  there 
for  eight  months  or  more,  during  which  time  they 
become  sexually  mature.  The  eggs  are  fertilized 
in  August  and  the  following  months,  and  being 
heavy  they  tend  to  keep  to  the  bottom,  where, 
on  account  of  the  low  temperature,  they  develop 
slowly.  Larva?  from  these  eggs  are  found  in 
spring  and  sunmier.  In  the  autumn  and  winter, 
October  to  February,  these  young  eels  pass  from 
tlie  sea  into  fresh  water  in  great  numbers — im- 
migrations which  have  long  been  known  as  'eel- 
fares';  the  fish  themselves,  now  over  a  year  old, 
are  called  'elvers.'  Two  years  then  intervene 
between  the  descent  of  the  parent  eels  and  the 
ascent  of  their  progeny.  The  old  fish  seem  to 
return  to  the  fresh  water  irregularly  at  various 
months  of  the  year. 
Vol.  VI.- 3.3. 


Eels  are  very  voracious  and  will  eat  the  most 
varied  sort  of  food.  They  grow  to  a  length  of 
four  to  five  feet.  Although  much  prejudice 
against  them  exists  in  certain  regions,  they  are 
important  food-fishes,  and  are  much  eaten  both  in 
Europe  and  America.  By  many  they  are  thought 
to  be  poisonous,  a  notion  which  may  have  its 
origin  in  the  well-known  fact  that  eel's  blood 
transfused  into  the  system  of  higher  vertebrates 
is  very  poisonous ;  l)ut  the  same  is  true  of  the 
blood  of  other  animals,  though,  perhaps  to  a 
smaller  degree.  Anguilla,  of  which  there  are  sev- 
eral species,  is  found  in  all  warm  seas  except  the  ■ 
East  Pacific.  Eels  are  trapped  l)y  eel-pots  and 
baskets  and  are  extensively  speared.  See  Conger 
Eel;  Electric  Fishes;  and  Plate  of  Eels, 
Congers,  and  INIorays. 

EEOLEE.     See  III 

EEL-GRASS.     See  Tape-Grass. 

EELLS,  Myron  ( 1843—  ) .  An  American  Con- 
gregational clergyman,  born  at  Walker's  Prairie, 
Wash.  He  graduated  at  Pacific  University,  Ore., 
in  1860,  and  at  Hartford  Theological  Seminaiy  in 
1871.  After  holding  a  pastorate  at  Boise  City, 
Idaho,  for  two  years  (1872-74)  he  became  a  mis- 
sionary among  the  Indians  at  Skohomish,  Wash., 
and  later  pastor  of  the  Congregational  Church 
( 1876) .  In  1893  he  was  appointed  superintendent 
of  the  ethnological  exhibit  of  Washington  at  the 
World's  Columbian  Exposition.  His  publications 
include:  Ilistonj  of  Congregational  Associafio)i 
of  M^ashington  and  Oregon  (1881);  History  of 
Indian  Missions  on  the  Pacific  Coast  (1882); 
Ten  Years  at  >^kohomish  (1880);  Father  Eclls 
(1894)  ;  and  monographs  on  the  Twana,  Chema- 
kum,  and  Clallum  Indians  of  Washington,  on  the 
Indians  of  Puget  Sound,  and  on  hymns  in  the 
(Jhinook  language.  He  prepared  for  the  Smith- 
sonian Institution  vocabularies  of  the  languages 
of  many  of  the  northern  tribes  of  Indians. 

EELPOUT  (x\S.  (Flepilte,  from  eel,  eel  +  pule, 
pout ) .  ( 1 )  In  England,  and  locality  in  the 
Northern  T^nited  States,  the  burbot  (q.v.).  (2) 
The  mutton-fish  (q.v.).  (3)  A  catfish  (Malap- 
terurus).     See  Catfisit. 

EELWORM.  x\ny  of  the  threadlike  nema- 
tode worms  of  the  family  Anguillulidap,  as  the 
vinegar-eel  (q.v.).  Certain  species  in  the  East 
Indies  cause  a  serious  disease  of  sugar-cane  called 
'sereh,'  and  American  species  are  injurious  to 
cotton,  the  orange,  peach,  and  other  plants,  by 
producing  galls  and  'root-knot.'  Consult  Neal, 
United  States  Department  of  Agriculture,  Bul- 
letin 20    (Washington,   1889). 

EFFECT  (OF.  effect,  Lat.  effectus,  from  ef- 
ficere,  to  accomplish,  from  ex,  out  -|-  facere,  to 
do).  The  impression  which  the  mind  receives  at 
the  sight  of  a  work  of  art  without  taking  cogni- 
zance of  the  details  that  contribute  to  it.  In 
sculpture  it  is  the  movement  and  general  slia])e 
of  the  mass,  wliich  first  impresses  and  produces 
the  effect.  In  painting,  effect  is  produced  by  tlie 
force  of  color,  the  balance  of  light  and  shade, 
;ind  by  composition.  Bold  sketches  of  their 
works  are  sometimes  made  by  artists  lieforehand, 
for  the  purpose  of  adjusting  the  composition  and 
coloring  so  as  to  produce  the  desired  effect. 

EFFEN'DI  (Turk,  efendl,  gentleman.)  A 
term  of  respect  among  the  Turks,  corresponding 
to  our  Mr.  or  Sir,  or  the  French  monsieur.  The 
title  is  frequently  added  to  the  name  of  an  office, 
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and  always  follows  the  name  with  which  it  is 
used. 

EF'FINGHAM.  A  city  and  the  county-seat 
of  Eilinghain  County,  111.,  100  miles  east  by  north 
of  Saint  Louis,  IMo.,  on  the  Wabash,  the  Van- 
dalia  Line,  and  the  Illinois  Central  railroads 
(ilap:  Illinois,  D  4).  There  are  situated  here 
Austin  College,  opened  in  1891,  and  a  college  of 
photograph^',  attended  by  250  students.  Settled 
about  1850,  Effingham  was  incorporated  as  a 
citv  in  1869.  Population,  in  1890,  3260;  in 
1900,  3774. 

EFFLORESCENCE  (from  Lat.  efflorescere, 
to  blossom,  from  cr,  out  +  florescere,  inchoative 
of  jlorere,  to  bloom,  from  flos,  flower).  A  phe- 
nomenon exhibited  by  many  crystalline  compounds 
when  exposed  to  the  air;  the  compounds  lose 
their  water  of  crystallization  and  change  into 
pulverulent  masses.  The  white  incrustation  that 
frequently  shows  itself  on  tlie  walls  of  buildings 
is  an  example  of  efflorescence. 

EFFORT  (OF.  effort,  esfort,  Fr.  effort.  It. 
sforso,  from  ML.  effortiare,  to  strengthen,  from 
Lat.  ex,  out  +  fort  is,  strong).  In  psychology,  a 
term  applied  to  conscious  exertion,  whether  it 
arises  from  severe  exercise  of  a  muscle,  as  the 
effort  involved  in  lifting  a  heavy  weight,  or 
from  the  conscious  'strain'  which  is  present  in 
ratiocinative  thinking,  as  in  solving  a  mathe- 
matical problem.  The  latter  kind  of  efi'ort  is 
sometimes  called  'mental  efl'ort'  or  'mental  work' ; 
although  the  tendinous  sensations  accompanying 
severe  muscular  exertion  are  no  less  mental, 
and,  as  conscious  experiences,  are  the  same  in 
kind  as  the  effort  realized  in  'hard  thinking'  or 
in  an  attempt  to  remember,  or  in  the  struggle  to 
decide  on  a  course  of  conduct.  The  existence  of 
elYort  has  been  used  as  an  argument  in  favor  of 
a  peculiar  activity  of  consciousness,  as  indicating 
that  'mental  force'  is  expended  in  voluntary  ac- 
tion; but  it  may  also  be  looked  upon  as  simply 
a  complex  of  intensive  organic  sensations  strong- 
ly toned  with  unpleasantness.  In  this  case  the 
'work'  is  performed  by  the  j^hysiological  processes 
accompanying  effort.  The  prominent  affective 
side  of  the  experience  is  indicated  in  the  common 
plirase  'feeling  of  effort.'  Effort  was  for  a  long 
time  held  to  be  an  essential  part  of  the  innerva- 
tion sensation  (q.v. )  ;  i.e.  the  sensation  which 
Avas  said  to  accompany  the  outflow  of  energy 
from  the  brain  to  the  motor  nerves.  But  this 
position  has  now  been  abandoned  by  most  psy- 
chologists.    See  Conation. 

EFFUSION  (Lat.  effusio,  from  effundere,  to 
pour  out.  from  ex,  out  -f-  funderc,  to  pour).  A 
term  applied  to  the  free  outflowing  of  a  gas 
through  a  pinhole,  the  resistance  to  the  outflow 
being  very  small.  The  velocity  of  effusion  is  in 
the  case  of  all  kinds  of  gases  found  to  be  in- 
versely proportional  to  square  roots  of  their 
densities,  and  this  holds  good  under  all  possible 
circumstances.  An  increase  of  the  pressure  exer- 
cised upon  the  gas  has  no  effect  on  its  rate  of 
effusion.  This  appears  somewhat  strange  on 
first  thought;  for  it  would  seem  that  more  gas 
should  be  expelled  from  a  vessel  by  increased 
pressure.  It  is  clear,  however,  that  this  must 
necessarily  be  the  case,  if  we  remember  that 
when  the  pressure  of  a  gas  increases,  its  density 
increases  at  precisely  the  same  rate;  an  in- 
crease of  density  causes  a  diminution  of  the  rate 
of  effusion,  and  thus  the  effect  of  a  greater  ex- 


pelling force  is  exactly  counterbalanced;  so  that 
the  amount  of  gas  actually  flowing  out  tlirough 
the  hole  remains  unchanged. 

Quite  diflerent  from  effusion  is  the  phenome- 
non of  traiispii-alion  of  (jases,  i.e.  the  outflow  of 
gases  through  long  capillary  tubes  ofl'ering  con- 
siderable resistance  to  their  passage.  The  rate 
of  transpiration  of  a  gas  depends  on  four  fac- 
tors :  ( 1 )  the  nature  of  the  gas ;  ( 2 )  the  density 
of  the  gas;  (3)  the  pressure  imder  which  it  is 
being  exi^elled;  and  (4)  the  length  of  the  tube. 
The  first  of  these  factors  of  course  remains  the 
same  if  one  and  the  same  gas  is  experimented 
upon  under  diflerent  conditions.  The  rate  of 
transpiration  is  then  found  to  be  directly  pro- 
portional to  the  density  as  well  as  to  the  ex- 
pelling pressure,  and  to  be  inversely'  proportional 
to  the  length  of  the  tube. 

The  phenomena  of  effusion  and  transpiration 
are  essentially  different  from  those  of  diffusion. 
In  the  former  the  gases  move  in  masses,  in  dif- 
fusion they  move  by  molecules.     See  Diffusion. 

EFT,  or  E VET  ( AS.  efete ) .  A  term  formerly 
applied  popularly  and  scientifically  both  to 
lizards  and  newts.  It  is  now  synonymous  with 
newt,  and  in  the  L'nited  States  red  eft  or  evet 
is  a  local  name  of  the  spotted  newt  (Diemyciy- 
lus  miniatus) .     See  Newt. 

EGALITE,  a'gaTe'ta'.     See  Orleans,  House 

OF. 

E'GAN,  Maurice  Francis  (1852—).  An 
American  scholar,  born  in  Philadelphia,  and  edu- 
cated at  La  Salle  College.  In  1878  he  was 
appointed  professor  of  English  literature  at 
Georgetown  College,  but  subsequently  devoted 
himself  to  journalism,  and  became  successively 
associated  with  McGee's  Illustrated  Weekly,  the 
Catholic  Revieic,  and  Freeman's  Journal,  of 
Avliich  he  was  chief  editor  from  1881  to  1888. 
Afterwards  he  became  professor  of  English  litera- 
ture at  the  University  of  Notre  Dame,  in  Mary- 
land, and  at  the  Catholic  University,  in  Wash- 
ington. His  publications  include  a  translation 
(for  Augustin  Daly)  of  Coppee's  Pater:  That 
Girl  of  Mine  (1879);  Preludes,  a  collection  of 
poems  (1880)  ;  Songs  and  Sonnets  (1886)  ;  The 
Life  Around  Us,  a  collection  of  tales  (1886); 
and  Lectures  in  English   Literature    (1889). 

EGAN,  Patrick  (1841 — ).  An  Irish-Ameri- 
can politician.  He  was  born  in  County  Longford. 
Ireland,  and  became  the  head  of  an  extensive  flour 
and  grain  business  in  Dublin.  He  was  an  ar- 
dent Nationalist,  and  took  an  active  part  in  the 
Home  Rule  movement  in  1871  and  in  the  organ- 
ization of  the  Irish  Land  League,  of  which,  in 
1879,  with  Justin  JNIcCarthy  and  P>iggar,  he  was 
one  of  the  first  trustees.  In  1880,  with  Parnell 
and  others,  he  was  tried  in  Dublin  for  conspiracy 
and  sedition,  and  after  the  acquittal  of  the  de- 
fendants he  removed  to  Paris,  and  in  1883  to  the 
United  States,  settling  in  Lincoln,  Neb.  He  con- 
tinued his  connection  with  the  Irish  movement, 
and  from  1884  to  1886  was  president  of  the 
Irish  National  League  of  America.  His  testi- 
mony before  the  Parliamentary  Commission  in 
1889  brought  about  the  collapse  of  the  London 
Times's  case  against  Parnell.  In  the  United 
States  Egan  took  an  active  part  in  the  Blaine 
campaign  of  1884,  and  for  his  .services  in  the 
campaign  of  1888  Avas  rewarded  by  President 
Harrison  with  the  post  of  ]Minister  Plenipoten- 
tiary  to   Chile.      There   his   active   advocacj^   of 
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the  cause  of  Balmaceda,  the  Liberal  dictator  in 
the  Revolution  of  1891,  brought  down  upon  him 
severe  criticism  in  the  United  States.  In  the 
campaigns  of  1896  and  1900  he  left  the  Republi- 
can Part}'  on  the  free-silver  issue,  and  became 
a  campaign  speaker  for  his  fellow-townsman, 
William  Jennings  Brj-an. 

EGAN,  Pierce  (1772-1849).  An  English  writ- 
er. He  was  born  in  London,  and  by  1812  had 
attracted  considerable  attention  there  by  his 
articles  in  the  newspapers  on  country  sports. 
A  series  of  articles  describing  the  amusements 
of  sporting  men  in  town  which  were  published 
under  the  title  Life  in  London;  or,  the  Adventures 
of  Tom  and  Jerry  ( 1824) ,  also  became  very  popu- 
lar among  Londoners.  This  book  was  illustrated 
by  George  Cruikshank,  was  one  of  Thackeray's 
early  favorites,  and  is  said  to  liave  furnished 
the  hint  for  Dickens's  Pickicick  Papers. 

EGAN,  Pierce  (the  younger)  (1814-80).  An 
English  novelist  and  artist.  He  was  born  in 
London,  and  at  an  early  age  became  successful 
as  an  illustrator.  He  is  best  known,  however,  as 
a  novelist.  His  extravagant  yarns  were  exceed- 
ingly popular  for  a  time,  as  also  were  his  nu- 
merous contributions  to  the  'penny-dreadful' 
papers  of  the  dav.  Among  his  stories  are:  Wat 
Tyler  (1851)  ;  tfnake  in  the  Grass  (1858)  ;  Eve: 
or,  the  Angel  of  Innocence  (1867)  ;  and  Love  Me, 
Leave  Me  Not    (1860). 

EGANA,  ft-ga'nya,  Juan  (1769-183G).  A 
Spanish-American  statesman  and  author.  He 
was  born  in  Lima,  Peru,  and  was  educated  at 
the  College  of  Santo  Toribio.  Avhere  he  was  made  a 
tutor  in  philosophy.  He  practiced  law  at  Santiago, 
Chile;  became  one  of  the  leaders  of  the  Revo- 
lution of  1810,  and  was  elected  a  member  of  the 
first  Chilean  Congress.  After  the  defeat  of  the 
Chilean  army  at  Rancagua,  in  1814,  he  was  im- 
prisoned by  the  Spaniards  on  the  island  of  Juan 
Fernandez,  but  Avas  liberated  through  the  victory 
of  San  JMartin  at  Chacabuco  in  1817,  when  he 
was  again  elected  to  the  Congress  of  Chile,  of 
which  he  became  President  in  1823.  He  was 
considered  one  of  tlie  V)est  writers  of  liis  day,  and 
his  literary  works,  published  in  ten  vohnnes,  in- 
clude poems  and  educational  text-books,  as  well 
as  numerous  essays  on  legal,  political,  and  various 
other  subjects.  His  Cartas  PehKcnchas  were 
translated  into  English  by  their  author,  under 
the  title  of  Pehucnchan  Letters   (1819). 

EGKBERT,  or  ECGBERHT  (  ?-839).  A  king 
of  the  Englisli.  He  was  the  son  of  Eahlmund, 
a  king  of  Kent,  and  was  descended  from  the  early 
kings  of  the  West  Saxons.  In  his  youth  he 
was  compelled  to  flee  from  England  to  avoid  the 
hostility  of  Beohrtric,  King  of  Wessex,  and  took 
refuge  at  the  Court  of  Charles  the  Great.  Here 
lie  remained  probably  for  some  thirteen  years, 
until,  in  802,  lie  became  King  of  the  West  Saxons. 
For  the  first  thirteen  years  of  his  reign  nothing 
is  known  of  his  acts.  In  815  he  conquered  and 
laid  waste  Cornwall.  Between  825  and  829 
he  subdued  all  the  other  kings  in  England,  be- 
ginning with  the  ruler  of  JNIercia,  the  most 
powerful  rival  of  Wessex,  and  was  recognized  as 
Bretwalda.  Kent,  Sussex,  and  Essex  were  added 
to  his  kingdom  and  were  ruled  by  his  sons  or 
nobles  as  under-kings.  Northumbria,  ^lercia, 
and  East  Anglia  were  permitted  to  retain  their 
self-government  on  acknowledging  the  suprem- 
acy  of   the    \^■est-Saxon    King.        For   the    first 


time  JZgbert  brought  all  of  the  English  peoples 
under  one  overlord.  In  his  last  years  he  had 
to  contend  against  the  Danes,  by  whom  he  was 
defeated  in  835,  and  over  whom  he  was  vic- 
torious in  837.  Consult:  Anglo-Saxon  Chronicle 
(where  the  dates,  however,  are  given  wrongly)  ; 
Green,  The  Making  of  England  (London  and 
New  York.  1881)  ;  id..  The  Conquest  of  England 
(London  and  New  York,  1883). 

EGBERT,  James  Chiuester,  Jr.  (1859—). 
An  American  archaeologist  and  epigraphist,  born 
in  New  York  City.  He  graduated  in  1881  at  Co- 
lumbia University,  where  he  afterwards  held 
tutorships  in  Greek  (1885-87)  and  Latin  (18SS- 
95).  He  was  adjunct  professor  of  Latin  at 
Columbia  University  from  1895  to  1900,  in  which 
year  he  was  appointed  to  the  chair  of  Roman 
archiBologj'  and  epigraphy.  His  works  include  an 
edition  of  Macmillan's  Shorter  Latin  Course 
(1892);  Cicero  de  Senectute  (1895);  and  In- 
troduction to  the  Study  of  Latin  Inscriptions 
(1895). 

EGEDE,  a'ge-de,  Hans  (1686-1758).  The  first 
missionary  to  Greenland.  He  was  born  in 
Senjen,  Norway,  was  educated  at  Copenhagen, 
and  was  settled  as  a  Lutheran  pastor  at  Vaagci 
from  1707  to  1717.  A  study  of  the  Norse  chron- 
icles awakened  in  him  a  desire  to  visit  Green- 
land, and  convert  to  Christianity  the  descend- 
ants of  the  old  Northmen,  who  he  believed  still 
lived  there.  In  1721,  having  secured  the  sup- 
port of  the  Danisli  Government,  he  sailed  for 
Greenland,  but,  on  arriving,  he  found  that  the 
former  Norse  colonists  had  entirely  disappeared. 
However,  he  resolutely  turned  his  attention  to 
converting  and  civilizing  the  Eskimos.  From 
1734  to  1740  lie  was  principal  of  a  seminary 
at  Copenhagen,  in  which  workers  were  trained 
for  the  Greenland  mission,  and  in  1740  was  made 
superintendent  or  bishop  of  the  mission.  He 
described  his  work  in  Greenland  in  Det  gamle 
flro)iland's  nye  Perlustration  (1729),  and  is  the 
author  of  a  work  on  the  natural  history  of 
Greenland,  which  has  been  translated  into  four 
languages. — Paul  Egede  (1708-89),  his  son, 
succeeded  him  in  the  Greenland  mission,  and, 
later,  in  the  bishopric,  translated  the  Gospels 
into  the  Greenland  language,  and  compiled  a 
grammar  and  dictionary  for  the  use  of  the  mis- 
sionaries and  colonists. 

EGELHAAF,  a'gel-haf,  GoTTLOB  (1848—).  A 
German  historian,  born  at  Gerabronn  (Wiirttem- 
berg) .  He  studied  at  Tubingen,  in  1895  became 
rector  of  the  Karlsgymnasium  at  Stuttgart,  and 
in  1901  lecturer  in  the  technical  institute  there. 
Important  among  his  publications  are  Kaiser 
Wilhelm  I.  (3d"ed.  1888),  and  Deutsche  Ge- 
schichte  im  Zeitalter  der  Reformation  (3d  ed. 
1893) .  He  also  wrote  a  popular  manual,  Grund- 
ziige  der  deulschen  Litierafurgeschichte  (14th 
ed.   1900). 

EGER,  a'ger  ( Bohemian  Cheh ) .  A  town  of 
Bohemia,  situated  on  an  eminence  about  1450 
feet  above  sea-level,  at  the  foot  of  the  Fichtelge- 
birge.  on  the  Eger,  66  miles  west-northwest  of 
Pilsen  (Map:  Austria,  CI).  The  chief  build- 
ing of  interest  is  the  house  of  the  burgomaster, 
or  town  hall,  in  which,  on  February  25,  1634, 
Wallenstein  was  assassinated.  The  hall  con- 
tains a  museniii  of  local  antiquities,  pictures, 
Mild  relics  of  tlie  famous  general.  In  an  angle 
of   the   old   fortifications   above   the   river   stand 
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the  ruins  of  the  imperial  castle  built  by  Fred- 
erick Barbarossa.  From  their  midst  rises  a 
peculiar  square  black  tower,  constructed  of 
blocks  of  lava.  The  graceful  double  chapel  is 
worthy  of  notice.  Among  the  churches  may  be 
mentioned  the  fine  large  church  of  Saint  Nicholas, 
founded  in  the  thirteenth  century.  Eger  has 
numerous  educational  and  charitable  institu- 
tions. Its  manufactures  include  woolen,  cot- 
ton, and  other  textile  fabrics,  machinerj',  and 
leather  goods.  About  four  miles  to  the  north 
of  Eger,  and  reached  by  a  broad  avenue,  is  the 
watering-place  of  Franzensbad  ( q.v. ) .  Popula- 
tion in  1890  (commune),  18,058;  in  1900,  23,- 
665.  Eger  was  founded  probably  at  the  begin- 
ning of  the  twelfth  century,  and  came  into  the 
possession  of  Bohemia  about  1320.  The  city 
suffered  greatly  in  the  wars  of  the  Hussites,  the 
Thirty  \ears'  War,  and  the  War  of  the  Aus- 
trian Succession. 

EGER,  eg'er.     See  Eelau. 

EGE'RIA  (Lat..  from  Gk.  'Hye.pla).  One  of 
the  Italian  goddesses  of  streams  or  springs.  She 
appears  as  the  nymph  of  the  stream  in  the  grove 
of  Diana  at  Aricia,  and  also  as  dwelling  near 
the  Porta  Capena,  at  Rome,  near  the  spot  where 
Xuma  (q.v.)  consecrated  a  grove  to  the  kindred 
goddesses  called  Cameme.  Egeria  is  best  known 
as  the  divine  mistress  or  wife  of  Xuma.  whose 
inspiration  and  advice  guided  him  in  his  reor- 
ganization of  the  ritual  of  the  Eoman  State. 

EGEE.TON,  ej'er-ton.  Fr.\xcis.  See  Bridge- 
water. 

EGERTON,  Francis,  Earl  of  Ellesmere.     See 

ELLESilERE. 

EGG  (AS.  ceg,  Icel.  egg,  OHG.  ei,  Ger.  Ei;  con- 
nected with  OClnirch  Slav,  aye,  yuye,  Lat.  ovum, 
Gk.  (fioif,  von,  egg).  The  present  article  proposes 
to  consider  the  external  cliaracteristics,  qualities, 
and  utilities  of  the  eggs  of  animals,  and  more 
especially  of  birds,  leaving  to  the  articles  Esi- 
BRYOLOGY,  REPRODUCTION,  etc.  tlieir  biological 
relations  and  development.  All  animals  except 
Protozoa  produce  eggs,  which  are  essentialh' 
smgle  cells  of  protoplasm,  containing  a  nucleus 
in  Avhich  rests  the  potentiality  of  life,  plus,  in 
most  cases,  food-material  and  an  integument. 
Eggs  may  be  produced  singly  or  in  very  small 
numbers  at  long  intervals,  or  frequently  and  in 
great  numbers:  they  may  be  so  minute  as  to  be 
invisible  to  the  unaided  human  eye,  or  may 
exceed  a  foot  in  diameter:  and  in  relative  size, 
as  compared  with  the  parent,  they  may  be  nearly 
a  quarter  as  large  or  less  than  a  millionth;  they 
may  never  leave  the  parent  except  as  waste 
matter,  or  may  be  extruded,  either  before  or  after 
fertilization;  finally,  those  which  are  'laid'  may 
be  cast  out  wholly  naked  to  take  an  infinitesimal 
chance  of  survival,  or  may  be  more  or  less  well 
secured  against  harm  by  protective  coverings, 
or  even  become  objects  of  care  and  protection  on 
the  part  of  the  parents. 

Eggs  of  Birds.  1  he  eggs  of  birds  will  be  con- 
sidered first,  because  they  are  typical,  familiar, 
and  of  most  interest  to  the  general  reader.  They 
are  the  largest,  relatively,  to  the  size  of  the 
parent,  of  any  in  the  animal  kingdom,  due  to 
the  fact  that  the  embryos  must  reach  a  higher 
degree  of  maturitv  (and  bulk)  before  hatching 
than  among  inferior  classes  of  animr.ls.  The 
■eflg  originates  in  the  ovary,  where,  as  the  breed- 
ing season  approaches,  a  number  of  them  become 


greatly  enlarged,  and  one  by  one  break  loose  from 
the  ovarian  membranes  and  begin  to  descend  the 
oviduct.  They  are  at  this  time  simply  spheres 
of  yolk  surrounding  a  small  quantity  of  germinal 
protoplasm  (the  nucleus  of  the  original  cell), 
which  appears  on  the  surface  of  one  side,  as  the 
•tread'  of  popular  speech  (see  Allaxtois; 
Embryology),  and  covered  with  an  almost  im- 
perceptible membrance,  the  vitelline  membrane, 
formed  from  the  protoplasm  of  the  egg  itself. 
Yolk  or  deutoplasm  is  a  granular,  fattj-,  nutritive 
material  or  highly  compact  food,  stored  in  tlie 
egg  for  the  nourishment  of  the  young.  It  is 
of  two  kinds — white  and  yellow.  The  white  yolk 
forms  only  a  thin  film  over  the  surface  of  the 
yellow  yolk,  and  passes  imder  the  germinative 
vesicle  where  it  forms  a  sort  of  bed.  and  from 
tliis  point  extends  downward  to  the  centre  of  the 
yellow  yolk.  The  yolk  is  completed  in  the  sac- 
like mouth  of  the  oviduct,  and  then  descends  into 
the  oviduct  itself,  where  it  is,  or  may  be,  fer- 
tilized, and  along  which  it  descends  in  a  slow 
spiral  course. 

Here  the  yellow  ball  begins  to  receive  its  outer 
coverings,  the  first  of  which  is  the  'white,'  or 
albumen,  which  is  poured  out  from  glands,  and 
consists  of  about  86  per  cent,  of  water,  12  jier 
cent,  of  proteids,  1.5  per  cent,  of  fat,  and  a  little 
salt.  This  "white  of  the  egg'  is  formed  in  con- 
centric layers  (as  may  be  seen  in  a  hard-boiled 
egg),  the  innermost  of  which  is  somewhat  tena- 
cious, and  is  drawn  out  by  the  spiral  rotation 
of  the  egg  in  its  progress  into  threads  at  the 
opposite  poles.  "'These  threads,"  writes  Coues, 
'"which  become  twisted  in  opposite  directions, 
.  .  .  are  called  cliahizcr ;  they  are  the  'strings' 
rather  unpleasantly  evident  in  a  soft-boiled  egg, 
but  serve  the  important  office  of  mooring  and 
steadying  the  yolk  in  the  sea  of  white  by  adhe- 
sions eventually  contracted  with  the  membrane 
which  immediately  lines  the  shell.  They  are  also 
intrusted  with  the  duty  of  ballasting,  or  keeping 
the  yolk  right  side  up.  For  there  is  a  'right' 
side  to  the  yolk-ball,  being  that  on  which  fioats 
the  cicatricle  or  'tread.'  This  side  is  also  the 
lightest,  the  white  yolk  being  less  dense  than 
the  yellow;  and  the  chalazce  are  attached  a 
little  below  the  central  axis.  The  result  is  that 
if  a  fresh  egg  be  slowly  rotated  on  its  central 
axis  the  tread  will  rise  by  turning  of  the  yolk- 
ball  in  the  opposite  direction,  till,  held  by  the 
twisting  of  the  chala.zw,  it  can  go  no  further; 
Avhen.  the  rotation  being  continued,  the  tread 
is  carried  under  and  up  again  on  the  other  side, 
resuming  its  superior  position." 

The  Egg-shell.  The  deposits  of  albumen  are 
overlaid,  when  the  egg  arrives  at  the  constricted 
neck  of  the  uterus,  by  a  membrane  secreted  by 
the  lining  of  the  oviduct,  and  formed  of  albumen 
mixed  with  felted  fibres.  This  is  the  'egg-pod' 
lining  tlie  shell.  It  is  double,  and  by  the  separa- 
tion of  its  two  layers  at  one  end  the  'air-chamber' 
is  formed.  The  egg.  now  five  or  six  hours  old.  in 
the  case  of  the  common  fowl,  passes  on  into  the 
uterine  dilatation  of  the  oviduct,  where  it  rests 
for  about  20  hours,  and  receives  from  numerous 
villi  in  the  lining  of  the  walls  an  even  coating 
of  a  viscid  fluid  thickly  imbued  with  lime,  which 
rapidly  crystallizes  and  compacts  into  a  calca- 
reous somewhat  felted  shell  around  the  whole 
egg.  This  is  attached  at  many  separate  points 
to  the  shell-membrane,  leaving  mmierous  minute 
spaces  between  them  filled  with  air  through  pipe- 
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like  interstices  in  the  shell.  "Besides  this  mam- 
millary  and  porous  layer,  the  shell  of  most 
birds,"  according  to  Newton,  "possesses  a  cutic- 
ular  layer.  This  outermost  layer  is  the  most 
variable  part  of  the  shell;  it  is  apparently  struc- 


sm 


PARTS   OF    A    fowl's    EGG. 

Diagrammatic  section  of  the  fertilized  egg  of  a  hen :  s, 
shell ;  sm,  shell-membrane  or  egg-pod,  split  at  the  blunt 
pole  of  the  egg  to  make  the  air-chamber  (a);  w,  albumen 
layers  or  '  white  '  ;  c7j,  cA,  chalazae  ;  y,  yellow  food-yolk,  in 
concentric  layers,  around  the  'white  yolk,'  or  germinal 
vesicle  (g) ;  hi,  germinal  disk,  blastoderm,  or  •  tread.' 

tureless,  either  very  poor  in  calcine  salts,  and 
in  this  case  smooth  and  shiny,  or  considerably  in- 
filtrated with  calcareous  matter,  and  then  ex- 
hibiting the  well-known  chalky  and  often  rough 
appearance  of  the  eggs  of  the  ani,  cormorants, 
grebes,  and  flamingoes.  Even  when  well  devel- 
oped this  cuticular  layer  is  always  extremely 
thin.  In  the  ostrich  and  in  rhea  it  is  hard  and 
brittle,  like  the  glaze  of  pottery;  in  the  common 
fowl  and  turkey  it  is  parchment-like;  in  auks 
and  apparently  in  gulls  it  is  absent.  The  cuticle 
is  spread  over  the  whole  surface  of  the  egg,  and 
into  the  pits  or  surface-ends  of  the  air-canals, 
which  are  therefore  closed  when  such  a  cuticle  is 
present.  The  latter,  however,  readily  admits 
the  passage  of  air  when  dry,  but  when  wet  or 
moist  is  impermeable  to  air."  The  very  great 
differences  observable  in  the  surface  of  eggs,  from 
rough  and  pitted  to  enameled  or  polished,  or 
translucently  brilliant,  is  due  to  the  varying 
crystalline  structure  of  the  shell.  This  has  been 
very  thoroughly  worked  out  by  German  micros- 
copists,  whose  extensive  investigations  are  re- 
corded in  the  Journal  fiir  Ornitholoc/ie  for  1871 
and  subsequently,  and  show  that  a  well-defined 
type  of  shell-structure  belongs  to  each  of  various 
groups. 

The  porosity  of  the  shell  is  needful,  of  course', 
in  order  to  admit  air  to  the  embryo ;  and  the 
pores  are  large  enough  to  admit  also  some  bac- 
teria, so  that  after  a  short  time  eggs  not  ener- 
gized by  vital  processes  become  corrupt  and  rot- 
ten. The  various  preservative  processes  that 
have  been  attempted  to  prevent  decay  depend  for 
their  success  upon  the  complete  exclusion  of 
bacteria,  and  only  succeed  when  they  are  begun 
before  any  infection  has  been  received,  and  when 
they  absolutely  close  all  the  pores  of  the  shell. 
This  can  best  be  done  by  soaking  in  lime-water, 
in  effect  reinforcing  and  completing  the  natural 
shell. 

Number  and  Size  of  Eggs.  The  number  of 
eggs  that  constitute  a  'clutch'  or  'set'  is  fairly 
uniform  with  each  species,  but  differs  greatly 
among  different  species.  Pelagic  water-fowl,  and 
the  larger  birds  of  prey  usually  lay  only  one 
egg,  rarely  more  than  two;  many  game  birds 
and    lake    and    river    fowl    lay    a    dozen;    wood- 


land and  field  birds  average  five,  though  in 
some  species  two  or  three  are  prevailing  num- 
bers, and  in  others,  for  example  titmice,  the 
clutch  may  consist  of  ten  eggs.  The  number 
of  eggs  laid,  except  in  cases  correlated  with 
peculiar  circumstances  in  life  history  are  so 
nearly  constant  among  species  of  similar  habit 
and  bear  so  evident  a  relation  to  the  average 
comparative  danger  to  which  the  species  is  ex- 
posed, that  naturalists  recognize  evidences  of 
a  seeming  general  principle  which  governs  the 
size  of  the  brood,  and  if  any  peculiarity  should 
appear  in  the  nesting  or  the  rearing  habits  that 
might  accrue  to  the  welfare  of  the  individual 
species,  it  is  offset  by  a  reduced  reproductive 
power. 

Another  noteworthy  fact  is  that  great  diversity 
exists  in  the  size  and  weight  of  eggs  as  compared 
with  the  size  and  weight  of  the  mother  bird. 
Hewitson  states,  for  example,  that  the  raven  and 
guillemot  are  of  about  equal  size,  but  their  eggs 
vary  as  four  to  one,  the  latter's  being  as  big  as 
those  of  an  eagle.  Still  more  remarkable  for 
disproportionate  bigness  are  the  eggs  of  the  Aus- 
tralian mound-birds,  which  measure  314  by  2% 
inches,  though  the  hen  is  only  about  the  size  of 
a  common  fowl;  and  of  the  extinct  moas,  epi- 
ornis  and  the  existing  kiwis  (Apteryx),  that  of 
one  of  the  kiwis  weighing  nearly  one-fourth  as 
much  as  the  hen  which  produces  it.  Much  indi- 
vidual variation  exists,  and  several  factors  seem 
to  enter  into  the  explanation ;  but  in  general  eggs 
much  larger  than  ordinary,  relatively  to  the  size 
of  the  mother,  belong  to  birds  whose  precocial 
young  Avill  receive  little  or  no  help  and  care  from 
their  parents  after  birth,  and  hence  must  remain 
within  the  protection  of  the  egg  imtil  they  are 
considerably  advanced  toward  maturity.  This 
requires  a  very  much  larger  egg  than  is  needed 
for  the  early-born,  parent-supported,  altricial 
birds,  since  a  much  greater  quantity  of  food 
(yolk)  must  be  stored  up  for  them,  and  they 
must  have  room  to  grow.  It  is  plain  that  few 
such  eggs  can  be  produced  from  the  resources  of 
the  mother's  organization,  and  as  a  matter  of 
fact  these  huge  eggs  are  laid  singly;  as  a  rule, 
relatively  large  eggs  mean  few  in  a  brood. 

Shape.  In  shape  birds'  eggs  are  rarely  spheri- 
cal, though  the  contained  yolk  is  always  so,  but 
ordinarily  is  'ovoid,'  being  much  larger  at  one  end 
than  the  other,  and  often  nearly  conical;  while 
some  are  oblong,  having  a  decided  length  but  no 
excess  of  thickness  at  either  end.  Eggs  laid  in 
holes  or  deep,  cup-like  nests,  where  they  cannot 
fall  out,  are  likely  to  be  spherical  or  ovoid ; 
while  those  laid  upon  the  groimd,  with  little  or 
no  nest,  are  usually  conoid,  and  likely  to  be  large 
for  the  size  of  the  bird.  This  shape  gives  them 
two  advantages:  first  it  enables  them  to  lie  more 
closely  together,  the  points  toward  a  common 
centre,  so  that  they  are  easily  covered  by  the 
brooding  bird ;  and,  second,  in  the  case  of  eggs, 
like  those  of  guillemots,  which  are  laid  upon 
bare  ledges  of  sea-cliffs  with  no  encircling  nest, 
the  conical  shape  prevents  their  being  easily 
rolled  or  blown  away  when  inicovered,  because 
wlien  moved  they  Avill  tend  to  gyrate  upon  their 
points  and  not  roll  away.  Among  the  services 
which  the  egg-shell  performs  tlie  foremost  are 
tlie  protection  of  the  embryo  from  injurious 
clianges  of  temperature,  and  from  too  much  light. 
See  (Jrowth. 
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Color.  Birds'  eggs  may  bo  said  to  be  nor- 
mally chalky  white,  but  in  a  great  number  of 
groups  they  are  colored.  The  color  may  be  a 
imifonn  tint  over  the  whole  surface,  or  a  tint 
Avith  markings;  or  simply  dots,  spots,  streaks,  or 
blotches  of  one  or  more  hues  on  an  otherwise 
colorless  shell.  These  colors  exude  from  uterine 
glands  in  the  form  of  pigment-corpuscles  depos- 
ited with  the  fonning  shell,  and  stain  its  deep- 
er as  well  as  its  mure  external  layers.  ]\Iany 
of  the  variations  in  tint  of  the  spots  are  thus  due 
simply  to  their  being  overlaid  by  more  or  less 
transparent  material,  but  certain  real  colors 
exist.  This  matter  was  studied  by  H.  C.  Sorby 
by  the  methods  of  spectrum  analysis  described 
by  him  in  the  Proccediufis  of  the  Zoological  So- 
cirtji  of  Loiuloii  for  1875.  He  learned  that  the 
coloring  matters  in  egg-shells  are  connected  with 
h:emaglobin  and  the  bile-pigments,  and  are  def- 
inite ])hysiological  products.  He  reported  seven 
of  these  products  as   follows: 

( 1 )  Oorhodeine.  The  most  important  of  the 
colors,  present  in  almost  all  eggs,  which  gives 
an  effect  when  alone  of  brownish  red.  The  spec- 
troscope shows  so  close  a  similiarity  between  this 
and  the  product  of  tlie  decomposition  of  the  red 
corpuscles  of  the  blood  as  to  make  it  probable 
that  they  are  physiologically  identical,  and  de- 
rived from  the  same  source.  Such  red-bro\\n 
eggs  as  those  of  the  grouse  are  mainly  tinted  by 
this  material. 

(2)  Ooci/an.     A  fine  blue. 

(.3)  Banded  Oocj/an.  Also  a  fine  blue,  but  giv- 
ing a  different  sjjectrum.  A  chemical  similarity 
is  apparent  between  the  two  ocicyans  and  the  pig- 
ments of  the  bile,  and  they  must  be  regarded  as 
derived  by  .separate  physiological  processes  from 
the  same  source. 

(4)  Yelloir  Ooxanihine.  Clear  yellow;  unsta- 
ble and  liable  to  fade. 

(5)  I' 11  foils  Odxanthi)ie.    Reddish  yellow. 

(6)  A  substance  cjiving  narroiv  absorption- 
hands  in  the  red.    Probably  brown. 

(7)  lAchenoxanthine.  A  brick-red  substance, 
apparently  identical  with  a  coloring  matter  com- 
mon in  plants,  especially  in  lichens  and  fungi. 

The  mixture  of  these  pigments  in  various 
ways  gives  the  varied  colors  observed  in  egg- 
shells. Thus  the  nightingale's  egg  has  been 
shown  to  be  colored  with  a  mixture  of  oorhodeine 
and  oilcyan;  while  all  the  varying  greens  and 
blues  so  common  as  ground-tints  are  due  to  vary- 
ing mixtures  of  oiicyan  with  ooxanthine,  and  such 
are  likely  to  fade  or  to  change  color  when  long 
exposed  to  the  light. 

An  interesting  feature  in  this  connection  is 
that  not  only  the  state  of  health,  but  the  state 
of  mind  of  a  bird,  may  effect  the  colors  of  its 
eggs.  Hewitson  long  ago  recorded  the  observation 
that  birds  captured  on  their  nests  and  placed  in 
confinement  deposited  eggs  "deprived  of  nuich 
of  their  r-olor."  Colorless  eggs  are  frequently 
found  in  the  nests  of  birds  normally  laying  col- 
ored eggs;  and  great  variety  and  inconstancy  in 
tint  and  pattern  are  always  observable. 

TiiEORiKS  OF  Cot.or-]\Ia"rkings  ON  Eggs.  The 
reason  for  the  many  and  various  colorings  of 
birds' eggshas  been  a  favorite  field  of  speculation, 
and  many  ingenious  theorieshave been  constructed 
to  explain  the  matter,  from  the  pious  musings  of 
.Sir  Thomas  Browne  to  the  present  day.  The  most 
important  thesis  is  that  advanced  by  Wallace 
and  enlarged  by  Poulton,  who  attempt  to  show 


that  birds'  eggs  are  examples  of  protective  mim- 
icry in  color,  as  the  result  of  natural  selection. 
Impartial  examination  shows,  however,  that  only 
in  a  minority  of  cases  does  the  theory  of  adap- 
tive coloration  seem  to  be  adequate  and  not  open 
to  serious  interference  from  other  explanations 
or  contradictions:  such  favorable  cases  are  those 
of  the  nightjars,  game  birds,  shore  birds,  coots, 
and  some  other  ground-builders  making  scanty 
nests,  whose  eggs  certainly  do  closely  simulate 
the  beach,  or  leaves,  or  marsh-grass  iipon  which 
they  lie.  They  are  certainly  very  difficult  to  see, 
especially  for  human  eyes;  but  most  of  the  de- 
spoilers  of  birds'  nests  are  not  human,  but  brute 
foes  which,  for  the  most  part,  depend  less  upon 
their  eyes  than  u|)()n  their  noses  to  discover  what 
they  seek,  and  most  of  which  go  about  by  night 
rather  than  by  day.  Against  such  foes  color  is 
of  small  importance  among  the  factors  of  safety. 
Jt  is  qiiite  probable  that  in  the  cases  above  men- 
tioned the  inconspicuous  coloring  of  the  eggs  is 
of  some  consequence,  and  may  be  the  result  in 
some  degree  of  natural  selection;  but  these  cases 
are  only  a  small  ])art  of  the  whole  ari'ay  of  bird 
life,  and  'protective  mimicry'  certainly  fails  as 
yet  to  accovmt  for  the  coloring  of  birds'  eggs  as 
a   whole. 

It  is  much  more  likely  that  this  phenomenon 
falls  under  the  theory  of  'recognition'  colors. 
Many  facts  go  to  show  that  birds  recognize  their 
own  eggs,  and  the  supposition  is  reasonable  that 
the  tints  and  markings,  if  they  serve  any  useful 
jiurpose  at  all,  serve  that  of  identification  by 
tlieir  owners.  Tliis  would  account  for  the  fact 
that  eggs  laid  in  dark  holes  are  usually  white; 
and  it  would  explain  the  individual  variation 
within  the  limits  of  specific  or  tribal  likeness 
which  universally  characterizes  the  eggs  of  birds. 

Utilization  of  Birds'  Eggs.  Eggs  being  in- 
tended not  only  for  the  production  of  new  beings, 
but  for  their  nutrition  during  the  embryonic 
period,  mainly  consist  of  a  store  of  highly  nutri- 
tious material,  which  is  as  good  food  for  other 
animals  as  for  the  young  birds.  Hence  all  eggs 
may  be  called  edible,  though  some  are  so  im- 
pregnated with  a  fishy  or  musky  flavor  or  odor  as 
to  be  impalatable  to  civilized  mankind.  The  vast 
use  made  of  the  eggs  of  domestic  fowls  as  food 
and  in  the  arts  is  elucidated  in  another  article 
(see  Egg  as  a  Food),  but  attention  inay  be 
called  here  to  the  fact  that  in  many  parts  of 
the  world  the  gathering  of  the  eggs  of  birds, 
mainly  sea-birds,  which  nest  in  vast  communities, 
is  a  regular  industry  furnishing  an  important 
part  of  the  food  of  the  local  population.  This 
is  especially  true  of  high  northern  regions.  In 
some  of  the  islands  of  the  Pacific  eggs  of  gre- 
garious sea-fowl  are  gathered  by  thousands,  for 
the  purpose  of  making  from  them  commercial 
albumen;  but  this  industry  is  diminishing  by 
reason  of  the  steady  depletion  of  the  numbers 
of  the  sea-fowl  thus  disturbed  and  robbed.  The 
making  of  collections  of  egg-shells  for  scientific 
museinns,  and  still  more  for  the  satisfaction  of 
private  curiosity  and  amliition,  has  long  been  an 
industry  in  which  nuich  money  is  annually  ex- 
pended, rare  eggs  often  conunanding  very  high 
prices,  the  few  eggs  remaining  of  the  e.xtinct 
gi'eat  auk  (q.A'. )  being  worth  at  present  more 
than  .$2000  each.  Lastly  it  is  to  be  mentioned 
that  in  the  season  when  birds  are  breeding  their 
eggs  and  fledglings  form  an  important  part  of  the 
food  of  ir.anv  otiier  animals. 
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I\Iaj[maliax  Eggs.  The  eggs  of  all  the  mam- 
mals except  the  moiiotremes  (q.v. )  are  minute 
globules  (that  of  luuuan  beings  being  only  about 
^ig  of  an  inch  in  diameter)  containing  little 
yolk,  which  pass  through  all  their  stages  of 
development  within  the  body  of  the  mother. 
( See  Embryology.  )  The  two  groups  of  mono- 
trenies,  the  duckbills  and  echidnas  (qq.v. ),  how- 
ever, are  ovoviviparous.  that  is,  they  produce 
eggs  which  are  voided  from  the  mother  and  de- 
veloped outside  her  body.  These  eggs  are  very 
much  larger  than  tliose  of  other  mammals,  because 
they  must  carry  a  comparatively  large  amount 
of  yolk-food.  Those  of  the  duckbill,  two  in 
number  annually,  are  globular,  about  three- 
fourths  of  an  inch  in  diameter,  and  have  a  tough 
white  calcareous  shell ;  they  are  deposited  in  a 
soft  nest  in  the  animal's  burrow  and  hatch  there. 
The  echidna  produces  one  egg  a  year,  one-half  to 
vhree-quarters  of  an  inch  in  diameter,  and  covered 
with  a  leathery  envelope  (keratin),  which  is 
placed  as  soon  as  Avoided  in  a  mammary  pouch 
and  there  completes  its  develojnnent. 

Eggs  of  Eeptiles  axd  Amphibiaxs.  Most 
reptiles  are  oviparous,  laying  eggs,  either  globu- 
lar or  oblong  in  shape,  closely  resembling  birds' 
eggs  in  composition  of  yolk,  albumen,  and  cov- 
erings, except  that  the  shell  is  not  calcareous,  but 
of  a  tough,  yellowish-white,  parchment-like  (cori- 
aceous) material.  "These  are  usually  deposited 
in  holes  and  left  to  hatch  by  the  heat  of  the 
sun.  In  the  [case  of]  the  crocodiles  they  are 
deposited  in  a  rough  nest,  and  guarded  by  the 
mother.  In  all  cases  development  has  only  pro- 
gressed to  a  very  early  stage  when  the  deposition 
of  the  eggs  takes  place,  and  it  is  only  after  a 
more  or  less  prolonged  period  of  incubation  that 
the  young,  fully  formed  in  every  respect,  emerge 
from  the  shell  and  shift  for  themselves."  These 
eggs  are  most  numerous  in  the'  case  of  the  tur- 
tles, numbering  from  25  to  250,  and  are  buried  in 
the  sand  of  sea-beaches  and  river-banks.  Those 
of  the  fresh-water  species  are  mostly  nauseous, 
but  the  eggs  of  sea-turtles  are  excellent  food,  will 
keep  fresh  a  long  time,  and  are  extensively 
gathered,  the  people  of  many  tropical  countries 
svibsisting  largely  upon  them  in  their  season. 
They  are  also  much  fed  upon  by  wild  animals. 
INIany  lizards  and  serpents  do  not  lay  eggs,  but 
are  viviparous ;  but  the  pythons  not  only  lay 
them,  but  incubate  them  within  the  circle  of  their 
coiled  bodies. 

The  Eggs  of  the  Amphibians.  These  differ 
from  eggs  of  reptiles  in  being  small,  numerous, 
having  comparatively  little  food-yolk,  and  are 
usually  laid  in  the  water  inclosed  in  gelatinous 
masses  or  cords.  Sometimes  they  float  or  lie 
upon  the  bottom,  or  attached  to  submerged  plants, 
or  are  laid  under  logs  or  stones ;  and  in  a  few 
cases  they  are  carried  about  by  one  or  the  other 
parent  until  they  hatch,  or  the  mother  coils 
about  them  in  an  underground  cell.  They  are 
devoured  by  some  aquatic  animals. 

Eggs  of  Fishes.  The  fishes  may  be  broadly 
divided  into  'cartilaginous'  and  'bony,'  which 
differ  essentially  in  respect  to  their  eggs.  The 
cartilaginous  fishes — sharks,  rays,  etc.  (qq.v.)  — 
produce  in  each  case  only  a  few  eggs,  which  are 
proportionately  nearly  as  large  as  tliose  of  birds 
or  reptiles,  and  which,  like  those,  are  inclosed  in 
protective  envelopes  and  contain  nnich  yolk  and 
semi-liquid  albuinon.  Some  s]X'cies  are  vivi]ia- 
rcus.     In  those  wiiicli  extrude  tlieir  ova  in  a  more 


or  less  advanced  st.age  of  development  each  egg 
is  covered  by  a  dark-brown  chitinous  case,  which 
most  commonly  is  flat  and  four-cornered,  with 
twisted  filamentous  appendages  at  the  corners, 
by  means  of  which  it  becomes  attached  to  sea- 
weeds and  the  like.  These  are  the  'sea-purses' 
of  fishermen. 

The  ho)iy  fishes  mostly  emit  minute  eggs,  usu- 
ally called  'spawn,'  in  vast  quantities,  a  single 
sea-fish  producing  two  or  three  hundred  thousand 
in  some  cases.  These  are  cast  into  the  water  and 
contribute  a  large  part  of  the  food-supply  of 
aquatic  creatures,  nineteen-twentieths.  prob- 
ably, being  quickly  devoured.  Some  float  at  or 
near  the  surface;  others  sink  to  the  bottom. 
Some  fresh-water  fishes,  however,  deposit  their 
eggs  in  prepared  nests,  where  they  are  guarded 
and  attended  until  they  hatch.  ( See  Nidifica- 
Tiox.)  This  reduces  the  proportion  of  loss  so 
greatly  that  comparatively  few  need  be  produced, 
and  they  are  far  larger,  relatively,  than  in  the 
other  case.  Tlie  eggs  of  such  fishes  as  the  shad, 
under  the  name  of  'roe,'  and  of  the  sturgeon 
(caviar),  enter  largely  into  the  list  of  human 
comestibles. 

Eggs  of  Insects.  Eggs  and  their  deposition 
among  the  insects  present  a  great  variety  of  in- 
teresting phenomena,  of  which  only  a  sketch  may 
be  given  liere'.  In  many  cases  in  this  class  the 
eggs  are  so  carefully  placed  as  to  insure  the 
survival  of  almost  every  one,  and  in  proportion 
as  the  precautions  are  complete  the  number  pe- 
riodically laid  is  diminished;  in  fact,  in  nearly 
all  cases,  except  in  the  Hymenoptera,  each  esi^i, 
or  else  a  group  of  eggs,  is  within  a  strong  shell 
or  capsule. 

Bees,  wasps,  and  ants  lay  relatively  large,  glob- 
ular, shell-less  eggs,  usually  each  by  itself,  in 
the  cells  of  their  combs  or  burrows,  placing  with 
them  food  for  the  expected  larvse  (honey,  bee- 
bread,  palsied  spiders,  etc.).  Other  insects  ]ilace 
them  within  or  upon  the  bodies  of  other  insects, 
as  is  the  habit  of  the  parasitic  ichneumons  and 
chalcids ;  or  else  insert  them  into  plant-tissues 
and  wood,  as  do  the  gall-flies,  sawflies,  etc.  3Iaiiy 
flies  produce  living  larva:",  and  others  retain  their 
eggs  until  nearly  mature.  The  bottle-shaped  eggs 
of  mosquitoes  stick  together  in  a  sort  of  cake 
or  raft  that  floats  on  the  surface  of  water;  those 
of  the  midges  are  imbedded  in  jelly,  which  swells 
in  the  water  and  sticks  to  a  support;  the  buffalo- 
gnats  glue  theirs  in  large  patches  to  submerged 
rocks.  The  snipe-flies,  gadflies,  and  some  others 
put  their  eggs  on  dried  branches  overhanging  the 
water,  sometimes  in  large  pear-shaped  masses  to 
which  several  females  contribute,  and  iiianv 
others  force  theirs  into  the  ground  or  into  de- 
caying wood  or  dung,  carrion  meat,  or  wounds, 
as  is  the  ease  with  house-flies,  flesh-flies,  syrphus- 
flies,  etc. ;  while  the  hots  attach  theirs  to  animal 
hairs,  where  they  may  be  licked  off  and  develop 
in  the  stomach  of  their  host.  It  is  clearly  im- 
possible to  carry  this  particular  description 
through  the  list.  One  of  the  longest  as  well 
as  most  entertaining  chapters  in  the  admirable 
Introduction  to  Enloniolof/i/,  by  Kirby  and 
Spence,  is  filled  with  such  details.  An  excellent 
summary  has  been  made  by  Carpenter  as  follows: 

"The  outer  form  of  insects'  eggs  is  exceedinglv 
variable.  Very  many — as  those  of  beetles,  grass- 
hopjiers,  and  flies — are  elongate,  like  the  cock- 
roacli's.  The  eggs  of  some  moths  are'  globular, 
while  those  of  butterflies,  and  especially  those  of 
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bugs,  assume  graceful,  flask-like  shapes  and  ele- 
gantly sculptured  surfaces.  Other  insects — the 
golden-eye  flies,  for  example — i^roduce  stalked 
eggs,  which  are  raised  well  above  the  plant-stem 
on  which  they  are  laid,  and  so  protected  from 
mites  and  other  enemies.  Insect-eggs  contain  a 
quantity  of  food-yolk,  and  are  therefore  of  com- 
paratively large  size.  The  globular  egg  of  the 
hawkmoth,  for  instance,  measures  2V  ^^^^  ^° 
diameter,  while  the  similarly  shaped  egg  of  a 
cat  measures  only -J  !„•  inch.  The  cockroach's  eggs 
are  protected  by  a  purse-shaped  capsule.  Sixteen 
eggs  are  contained  in  this  case,  eight  on  a  side. 
.  .  .  IVIany  insects  protect  their  eggs  by  a  gummy 
secretion:  some  female  moths  shed  hairs  from 
their  bodies  to  afl'ord  the  eggs  a  covering.  Those 
of  the  water-insects  are  often  contained  in  a 
long  gelatinous  tube,  and  some  water-beetles  con- 
struct around  their  eggs  a  silken  cocoon.  Lo- 
custs, grasshoppers,  and  many  other  insects  bury 
their  eggs  in  the  ground  for  safety;  other  insects 
— chafers  and  crane-flies,  for  example — lay  their 
eggs  in  the  ground  that  the  young  may  be  near  the 
roots  of  plants  on  which  they  will  feed.  Almost 
universally  the  food  of  the  young  determines  the 
place  of  egg-laying." 

The  eggs  of  a  certain  small  aquatic  fly,  breed- 
ing in  Western  saline  lakes,  drift  on  shore  in  vast 
quantities,  and  are  baked  into  edible  cakes  by  the 
local  Indians. 

Eggs  of  Crustacea.  Some  crustaceans  pro- 
duce masses  of  agglutinated  eggs,  which  the 
female  carries  about  with  her,  attached  to  her 
abdominal  appendages,  until  they  hatch.  Others 
lay  comparatively  few  eggs,  which  are  carried 
about  by  the  female  in  one  or  two  special  sacs; 
while  many  simply  set  their  numerous  small 
eggs  free  in  the  water. 

Eggs  of  the  Lower  Invertebrates.  The  eggs 
of  the  squids  and  other  cephalopod  mollusks  are 
enveloped  in  a  tough  viscid  membrane,  and  stick 
together  in  masses,  called  'sea-grapes,'  which  ad- 
here to  some  fixed  object.  They  contain  much 
food-yolk,  and  the  young  are  well  advanced  be- 
fore leaving  the  shell.  Among  the  ordinary  uni- 
valved  and  bivalved  mollusks  a  greater  variety  in 
respect  to  eggs  is  to  be  met  with  than  might  be 
expected.  The  bivalves  (Pelecypoda)  povir  out 
immense  quantities  of  minute  eggs  and  sper- 
matozoa into  the  water,  to  meet  if  they  can.  A 
large  proportion  of  this  will  be  wasted,  but  a  still 
larger  proportion  (with  the  floating  eggs  of  other 
low  marine  creatures)  serves  a  very  useful  pvir- 
pose  in  supplying  food  to  the  hosts  of  fixed  crea- 
tures (polyps,  sea-anemones,  other  mollusks, 
etc.),  which  can  obtain  food  only  as  it  is  brought 
to  them  by  currents  of  water,  and  must  trust 
largely  to  floating  eggs  and  young.  Only  a  very 
small  percentage  is  fertilized,  and  a  still  smaller 
part  ever  matures.  An  exception  is  aff"orded  by 
the  fresh- water  mussels,  which  keep  their  eggs 
within  their  shells,  inclosed  within  the  gills  and 
mantle,  and  so  protect  them.  Among  gastropods 
the  eggs  are'  comparatively  few  and  well  cared 
for.  "In  almost  all  the  Gastropoda,"  say  Parker 
and  Haswell,  "fertilization  is  internal,  and  the 
eggs  are  laid  in  great  masses  imbedded  in  jelly — 
each  egg  having  its  own  hyaline  envelope.  Very 
often  the  mass  of  spawn,  consisting  of  the  jelly- 
like substance,  with  the  eggs  imbedded  in  it,  at- 
tains a  relatively  considerable  size.  In  form  it 
varies  greatly;  very  often  it  is  in  the  shape  of 
long  strings,  which  are  cylindrical  or  band-like; 


sometimes  several  such  strings  are  twisted  to- 
gether into  a  cord.  Sometimes  the  spawn  is  fixed 
to  seaweed  or  other  objects;  sometimes  it  is  vmat- 
tached  and  may  float  about  freely.  In  the  Strep- 
toneura,  instead  of  a  jelly-like  mass,  the  eggs  are 
inclosed  in  a  firm  parchment-like  capsule,  in 
which  is  contained,  in  addition  to  the  eggs,  a 
quantity  of  an  albuminous  fluid,  serving  to  nour- 
ish the  developing  embryos.  .  .  .  Very  common- 
ly large  numbers  of  these  capsules  are  aggregated 
together,  and  usually  they  are  attached  to  a  rock 
or  a  seaweed  or  similar  object.  ...  In  the  land 
Pulmonata  (snails)  each  ovum  is  sometimes  im- 
bedded in  gelatinous  matter  inclosed  in  a  firmer 
envelope,  and  a  number  of  them  are  arranged  in 
a  string;  sometimes  a  larger  niimber  are  im- 
bedded in  a  rounded  gelatinous  mass.  Usually, 
as  in  Helix  and  other  genera,  the  outer  layers  of 
the  albumen-like  substance  inclosing  the  eggs 
become  toughened  and  impregnated  with  salts 
of  lime,  so  as  to  assume  the  character  of  a  cal- 
careous shell." 

The  Annelids  (Annulata)  give  comparativel.y 
large  ova,  and  each  has  a  double  gelatinous 
envelope  and  contains  food-yolk ;  some  cast  them 
abroad;  by  many  they  are  inclosed  in  packets  or 
cocoons  (as  is  the  case  in  the  earthworm),  or 
stick  together  or  to  the  parent  or  to  some  out- 
side object.  The  egg  of  the  flatworms  has  a  pro- 
tective chitinoid  integument,  contains  food-yolk, 
and  sometimes  (as  among  mollusks,  insects,  etc.) 
has  an  operculum  facilitating  the  escape  of  the 
matured  embryo;  also  external  cement  for  at- 
tachment to  each  other  or  to  some  fixed  object. 
The  same  is  true  of  nematodes,  which  oviposit 
vast  numbers  of  eggs — 15,000  a  day,  it  is  stated. 
The  Trochelminthes  (rotifers)  lay  eggs  of  three 
kinds,  those  produced  in  the  autumn  having  thick 
shells  to  enable'  them  to  survive  the  winter  and 
develop  in  the  spring.  Polyzoans  and  brachiopods 
produce  very  few  eggs  at  a  time,  and  these  are 
developed  into  larvae  in  'brood-pouches'  within 
the  body.  The  eggs  of  echinoderms  are  minute 
globules,  consisting  of  germ-cell,  food-yolk,  and  a 
glassy  exterior  layer.  They  are  generally  set  free 
in  the  water,  where  they  are  fertilized  and  devel- 
oped. Sometimes  they  stick  to  the  surface  upon 
which  they  are  laid,  and  develop  there.  The  egg-i 
of  coelenterates  and  sponges  are  hardly  worthy  of 
the  name,  being  merely  microscopic  germ-cells, 
set  free  in  vast  quantities  as  one  of  several 
means  of  reproduction. 
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EGG.  In  plants,  the  more  technical  term  for 
the  egg  is  'oosphere.'  Among  the  lowest  plants 
in    which    sexuality    is    developed,    such    as    the 
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lower  algae  and  fungi,  the  two  sex-cells  (gametes) 
do  not  differ  in  appearance,  a  condition  which 
is  called  'isogamy.'  IMost  plants,  however,  are 
not  isoganious,  but  tlieir  pairing  gametes  are 
very  dissimilar.  The  male  gamete,  called  the 
sperm,  is  small  and  iisuallj'  motile  by  means  of 
cilia ;    while   the   female   gamete,  called   the   egg. 


3,  of  club-moss  ;  b,  of  fern  ;  c,  of  liverwort. 

is  relatively  large  and  passive.  Plants  with 
such  dissimilar  gametes  are  said  to  be  'heter- 
ogamous.'  Both  sperms  and  eggs  are  single, 
naked  cells,  but  the  former  are  characterized  by 
their  activity,  the  latter  by  their  food-supply. 
As  in  all  living  cells,  the  egg  consists  of  a 
nucleus  invested  by  more  or  less  cytoplasm,  in 
this  case  the  cytoplasm  being  conspicuous  in 
amount  and  containing  an  abundance  of  reserved 
food.  Usually  a  special  organ  is  set  apart  to 
develop  within  itself  a  single  egg.  Among  algie 
and  fungi  this  female  organ  is  generally  a  single 
spherical  cell,  and  is  called  the  'oogonium' ;  among 
the  bryophytes  (mosses  and  their  allies),  pteri- 
dophytes  (ferns  and  their  allies),  and  gymno- 
sperms  (conifers  and  their  allies),  the  female 
organ  is  a  many-celled,  flask-shaped  structure 
called  the  'archegonium,'  in  whose  venter  (the 
bulbovis  part)  the  egg  is  organized;  while  among 
spermatophytes  (seed-plants)  there  is  no  female 
organ,  the  egg  appearing  as  a  free  cell  in  the 
embiyo-sac  which  is  imbedded  in  the  ovule.  In 
most  cases  a  solitary  egg  is  formed  by  a  sex- 
organ,  in  which  it  passively  remains  till  fertil- 
ized by  the  spore,  but  there  are  some  interest- 
ing exceptions.  For  example,  in  the  common 
rockweed  ( Fucus ) ,  a  brown  alga  of  the  sea- 
shore, some  of  the  species  have  oogonia  which 
produce  eight  eggs,  that  are  discharged  into 
the  water  for  fertilization.  Under  ordinary 
circumstances,  an  egg  must  unite  with  a  sperm, 
that  is,  it  must  be  fertilized  before  it  can  accom- 
plish anything.  The  new  cell  thus  formed  by 
the  fusion  of  two  cells  is  known  as  the  'oospore' 
or  'fertilized  eiig.'  Occasionally,  however,  an  un- 
fertilized egg  may  produce  a  new  plant,  the 
phenomenon  being  kno^^^l  as  'parthenogenesis.' 
Parthenogenesis  is  rather  common  among  the 
loAver  plants,  and  it  is  not  entirely  unknown  even 
among  seed-plants,  although  its  occurrence  there 
has  been  reported  in  very  few  forms.     See  Em- 
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EGG.  As  a  food,  perhaps  no  article  of  aii- 
mal  origin  is  more  common  in  all  countries  or 
served  in  a  greater  variety  of  ways.  Hens'  eggs 
are  most  popular,  although  the  eggs  of  ducks, 
geese,  and  guinea-fowls  are  used  to  some  extent. 
More  rarely  turkeys'  eggs  are  eaten,  but  they 
are  generally  of  greater  value  for  hatching.  The 
eggs  of  the  lapwing  (q.v.),  called  'plover-eggs.' 
are  prized  in  England  and  Germany,  while 
tlie  eggs  of  sea-birds  have  long  been  gathered 
for  food.  Other  eggs  besides  those  of  birds  are 
sometimes  eaten.  Turtle-eggs  are  highly  prized 
in  most  countries  where  they  aj'e  abundant.  The 
eggs  of  the  terrapin  ai'e  usually  served  with  tlie 
flesh  in  some  of  the  ways  of  preparing  it  for  the 
table.  Fish-eggs,  especially  those  of  the  stur- 
geon, under  the  name  of  caviar  (q.v.),  are  eaten 
in  large  quantities,  preserved  with  salt.  Shad- 
roe  is  also  a  familiar  example  of  the  use  of 
fish  eggs  as  food.  Mention  may  also  be  made 
of  the  use  by  some  races  of  the  eggs  of  alligators, 
lizards,   serpents,   and  various   insects. 

Cooking  of  Eggs.  The  methods  of  serving  eggs 
alone,  or  in  combination  with  other  food  mate- 
rials, are  very  numerous.  Cooked  in  various 
ways  they  are  a  favorite  animal  food,  taking  the 
place  of  meat  to  a  certain  extent,  while  raw  eggs, 
usually  seasoned  in  some  way,  are  by  no  means 
infrequently  eaten.  Boiled  eggs  are  often  used 
for  garnishing  or  ornamenting  different  foods. 
Eggs  are  combined  with  other  materials  in 
various  ways  in  many  made  dishes.  They  are 
used  in  making  cakes  and  such  foods  to  improve 
the  flavor,  color,  and  texture,  while  in  custards, 
creams,  etc.,  they  thicken  the  material  and  give 
it  the  desired  consistency.  The  white  of  the  egg 
is  employed  in  making  icings  and  confection- 
ery. Well-beaten  egg-white  incloses  air  in  small 
bubbles,  which  in  mixing  become  distributed 
throughout  the  mass  of  dough  of  cakes  and 
similar  foods.  The  heat  of  cooking  expands  the 
bubbles,  which  become  firm :  the  porous  structure 
is  retained,  thus  improving  both  the  texture  and 
flavor  of  the  product.  The  power  of  eggs  to 
inclose  and  retain  air,  when  beaten,  varies,  being 
greatest  in  the  fresh  egg  and  much  less  in  packed 
or  old  eggs.  There  are  several  simple  ways  of 
cooking  eggs  wliich  are  very  commonly  followed. 
Thus,  the  egg  in  the  shell  is  cooked  by  immer- 
sion in  hot  or  boiling  water,  or  is  less  commonly 
roasted ;  or  after  removal  from  the  shell,  the  egg 
is  cooked  in  hot  water  or  in  hot  fat.  In  the 
latter  case  it  may  or  may  not  be  beaten  or 
stirred.  Combined  with  other  materials  to  form 
variously  made  dishes,  eggs  are  boiled,  baked, 
steamed,  or  fried,  as  the  case  maj^  be.  The 
total  number  of  methods  of  serving  and  prepar- 
ing eggs  is  very  large,  but  in  nearly  every  case 
it  will  be  found  tliat  the  method  of  preparation 
is  only  a  more  or  less  elaborate  modifieation  of 
one  of  the  simple  methods  of  cooking.  When 
cooked  in  different  ways  there  are  marked 
changes  in  the  appearance  and  structure  of  eggs. 
If  the  egg-white  is  gently  warmed  no  change  is 
noticed  until  the  temperature  reaches  134°  F., 
when  coagulation  begins.  White  fibres  appear, 
which  become  more  numerous,  until  at  about 
160°  F.  the  whole  mass  is  coagulated,  the  white 
almost  opaque,  yet  tender  and  jelly-like.  If  the 
temperature  is  raised  and  continued  to  212°  F. 
(the  temperature  of  boiling  water),  the  coagu- 
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lated  albumen  becomes  much  harder,  and  eventu- 
ally more  or  less  tough  and  horn-like ;  it  aLso 
undergoes  shrinkage.  When  the  whole  egg  is 
cool^ed  in  boiling  water  the  temperature  of  the 
interior  does  not  immediately  reach  212°  F., 
several  minutes  being  probably  required.  The 
yolk  of  egg  coagulates  firmly  at  a  lower  tem- 
perature than  the  white.  The  fact  that  egg-white 
becomes  hard  and  contracts  when  heated  for  some 
time,  at  the  temperature  of  boiling  water,  ex- 
plains the  curdling  of  custards,  shrinkage  and 
toughening  of  omelets,  souffles,  meringues,  sponge 
cake,  and  similar  mixtures.  The  firm  coagula- 
tion of  albumen  at  212°  F.  explains  the  use  of 
ebb-Avhite    for    clarifying   coffee,    soup,    or    other 


smaller  than  those  of  the  same  species  when 
domesticated.  Wild  ducks'  eggs  are,  on  an  aver- 
age, 1.97  to  2.17  inches  in  diameter;  domestic 
ducks'  eggs,  2.36  to  2.56  inches.  The  shells  of 
hens'  eggs  constitute  about  11  per  cent.,  the  yolk 
32  per  cent.,  and  the  white  57  per  cent,  of  the 
total  weight  of  the  egg.  ^^'hite-shelled  eggs  have 
a  somewhat  heavier  shell  than  brown-shelled 
eggs.  The  shell  of  a  duck's  egg  constitutes  about 
14  per  cent,  of  the  total  weight,  and  that  of  a 
plover's  egg  10  per  cent.  The  following  table 
shows  the  composition  of  the  eggs  of  poultry  and 
the  plover,  and,  for  comparison,  that  of  evapo- 
rated hens'  eggs,  egg  substitute,  and  pudding 
powder : 


Table  Showing  Average  Composition  of  Eggs  and  Egg  Products 


Hen: 

Whole  egg,  edible  portion 

White 

Yolk 

Duck : 

Whole  egg,  edible  portion 

White 

Yolk 

Goose  : 

Whole  egg,  edible  portion 

White 

Yolk 

Turke.v : 

Whole  egg,  edible  portion. 

White 

Yolk 

Guinea  Fowl : 

Whole  egg,  edible  portion. 

White 

Yolk 

Plover  : 

Whole  egg,  edible  portion. 

Evaporated  hens'  eggs 

Egg  substitute 

Pudding  (custard)  powder... 


Water 

Protein 

Fat 

Carbo- 
liydrates 

Ash 

Fuel 

value  per 

pound 

Per  ceu  t . 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Calories 

73.7 
86.2 
4,9.5 

13.4 
12.3 
15.7 

10.5 
0.2 
33.3 

1.0 
0.6 
1.1 

720 
250 
1705 

70.5 
87.0 
45.8 

13.3 
11.1 
16.8 

14.5 
0.03 
36.2 

5; 

1.0 

0.8 
1.2 

860 
210 
1840 

69.5 
86.3 
44.1 

13.8 
11.6 
17.3 

14.4 
0.02 
36.2 

it 

1.0 
0.8 
1.3 

865 
215 
1850 

73.7 
86.7 
48.3 

13.4 
11.5 
17.4 

11.2 
0.03 
32.9 

0.9 
0.8 
1.2 

720 
215 
1710 

72.8 
86.6 
49.7 

13.5 
4.6 
16.7 

12.0 
0.03 
31.8 

X 

0.9 
0.8 
1.2 

755 
218 
1655 

74.4 

6.4 

11.4 

13.0 

10.7 
46.9 
73.9 
2.1 

11.7 

36.0 

0.3 

3.4 

7.1 
5.3 
80.9 

1.0 
3.6 
9.1 
0.6 

695 
2525 
1480 
1690 

liquids.  The  albumen.  Avhich  is  mixed  with 
the  liquid  before  boiling,  coagulates  and  incloses 
the  floating  particles,  leaving  the  liquor  clear. 
When  eggs  are  removed  from  the  shell,  a  little 
of  the  white,  unless  scraped  off,  usually  clings 
to  the  inner  surface.  Such  egg-shells  are  often 
used  for  clarifying  purposes,  instead  of  the 
whole  egg.  The  clarifying  properties  are,  of 
course,  due  to  the  egg-white,  and  not  to  the 
shells.  Large  quantities  of  egg-white  are  used 
for  other  purpo.ses  than  for  food,  such  as  for 
manufacturing  photographic  papers ;  the  yolks 
also  are  utilized  in  the  arts. 

Charactehistics  axd  Composition.  The  eggs 
of  different  kinds  of  domestic  poultry  vary  in 
size,  as  well  as  appearance,  and  there  is  also  a 
considerable  range  in  the  size  of  eggs  of  dif- 
ferent breeds.  On  an  average,  a  hen's  egg  is  2.27 
inches  in  length  and  1.72  inches  in  diameter,  or 
width,  at  the  broadest  point,  and  weighs  about  two 
ounces,  or  eight  eggs  to  the  pound  ( 1 1^  pounds 
per  dozen).  Generally  speaking,  the  eggs  of  pul- 
lets are  smaller  than  those  of  old  hens,  those  of 
ducks  somewhat  larger  than  hens'  eggs,  while 
those  of  turkeys  and  geese  are  considerably 
larger.  Guinea-eggs,  on  an  average,  measure  1  '/■< 
by  114  inches,  are  rather  pointed  at  one  end. 
and  weigh  about  1.4  ounces  each,  or  17  oimces 
to  the  dozen.  Goose-eggs  weigh  about  5.5  to 
6.7  ounces  each,  or  about  5  pounds  to  the  dozen 
— that  is,  more  than  three  times  as  much  as 
hens'  eggs.     The  eggs  of  wild  birds  are  said  to  be 


Eggs  consist  chiefly  of  two  nutrients — protein 
and  fat — in  addition  to  water  and  mineral 
matter  or  ash.  Carbohydrates  are  present  in 
such  small  amounts  that  they  are  usually  neg- 
lected in  the  analysis.  The  results  of  numerous 
analyses  show  that  there  is  practically  no  dif- 
ference in  composition  between  hens'  eggs  with 
dark  shells  and  those  with  white  sliells,  although 
there  is  a  popular  belief  that  the  former  are 
'richer.'  In  general,  it  may  be  said  that  eggs 
are  nutritious  food.  They  are  less  concentrated 
— i.e.  contain  more  water — than  cheese,  but  are 
more  concentrated  than  milk  or  oysters.  In 
water  content  they  do  not  differ  greatly  from  the 
average  value  for  lean  meat.  The  kinds  and 
amounts  of  nutrients  in  eggs  indicate  that  they 
may  be  properly  used  in  the  diet  in  the  same 
way  as  most  other  animal  foods,  and  this  belief 
is  confirmed  by  experience. 

Food  Valve.  Eggs  which  are  perfectly  fresh 
have  the  finest  flavor.  After  eggs  have  been 
kept  for  a  time  the  flavor  deteriorates,  even  if 
there  be  no  indication  of  spoiling.  Such  differ- 
ences are  especially  important  when  eggs  are 
used  for  table  purposes.  Stale  eggs  are  regarded 
as  not  palatable,  and  the  flavor  of  spoiled  eggs 
is  such  that,  because  of  it,  if  for  no  other  reason, 
they  are  totally  luifit  for  food.  The  flavor  of 
even  perfectly  fresh  eggs  is  not  always  satisfac- 
tory, since  it  is  influenced  more  or  less  bv  the 
character  of  the  food  eaten  by  the  laying  hens, 
onions  and  some  other  highlv  flavored  feeds  im- 


EGG. 


523 


EGG. 


parting  an  unpleasant  tlavor  to  the  eggs.  The 
Havor  is  also  impaired  wlien  me  air  in  which  the 
eggs  are  stored  is  tainted  by  odors  such  as  those 
of  decaying  vegetables,  rancid  fats,  and  gases 
of  various  kinds. 

Raw  eggs  or  eggs  only  slightly  cooked  are  com- 
monly said  to  be  very  digestible,  the  idea  being 
obviously  that  they  digest  readily  without  giving 
rise  to  pain  or  other  physical  discomfort.  This 
is  in  accord  with  the  results  of  numerous  experi- 
ments, which  show  that  the  length  of  time  that 
eggs  are  cooked  afi'ects  somewhat  the  time  re- 
quired for  digestion,  and  that  some  95  per  cent, 
of  the  total  dry  matter  and  97  per  cent,  of  the 
protein  of  eggs  is  digestible.  It  seems  fair  to 
conclude  that  the  length  of  time  of  cooking  has 
less  effect  upon  the  percentage  amount  that  may 
be  digested  than  upon  the  time  required  for  di- 
gestion. In  a  healtliy  man,  the  latter  considera- 
tion is  probably  not  a  matter  of  much  impor- 
tance :  in  the  diet  of  sick  persons  and  invalids, 
it  may  be  more  imjiortant.  From  the  results  of 
numerous  dietary  studies,  it  appears  that  eggs 
furnish  3  per  cent,  of  the  total  food,  5.9  per 
cent,  of  the  total  protein,  and  4.3  per  cent,  of 
the  total  fat  used  per  man  per  day  in  the  aver- 
age American  family.  In  this  respect,  eggs 
compare  favorably  with  the  mor.e  common  ani- 
mal foods. 

ilARKETixG  AND  Testixg.  In  earlier  times 
eggs,  if  sold  at  all,  were  marketed  near  the 
place  where  they  were  produced.  ^lany  are  still 
sold  in  local  markets;  but  with  improved 
methods  of  transportation  the  market  has  been 
extended,  and  large  quantities  of  eggs  are 
shipped  from  the  I'nited  States  and  Canada,  not 
only  to  distant  points  in  America,  but  to  Eng- 
land and  more  distant  countries.  For  shipping 
long  distances,  tliore  are  special  egg-cases.  Eggs 
which  are  to  be  shipped,  whether  with  or  with- 
out a  special  attempt  at  preservation,  should  be 
perfectly  fresh,  and  should  never  be  packed  in 
any  material  which  has  a  disagreeable  odor, 
^licro-organisms  enter  the  egg  through  the 
minute  pores  in  the  shell,  and  set  up  fermenta- 
tion, which  ruins  the  egg.  In  other  words,  it 
becomes  rotten.  The  unpleasant  odor  of  rotten 
eggs  is  due  to  the  formation  of  sulphureted 
hydrogen.  The  normal  egg-shell  has  a  natural 
surface  coating  of  mucilaginous  matter,  which 
hinders  the  entrance  of  these  harmful  organisms 
for  a  considerable  time.  If  this  coating  be  re- 
moved or  softened  by  washing  or  otherwise,  the 
keeping  quality  of  the  egg  is  much  diminished.  If 
the  process  of  hatching  has  begun,  the  flavor  of 
the  egg  is  also  injured.  There  are  many  ways  of 
testing  the  freshness  of  eggs  which  are  more  or 
less  satisfactory.  'Candling'  is  one  of  the  meth- 
ods most  commonly  followed.  The  eggs,  when 
held  against  a  light  in  a  suitable  device,  appear 
unclouded  and  almost  translucent  when  fresh,  and 
dark-colored  if  they  are  addled,  A  dark  spot  may 
be  observed  if  incubation  has  begun,  which  in- 
creases in  size  according  to  the  stage  to  which 
incubation  has  advanced.  The  age  of  eggs  may 
be  approximately  jiulged  by  taking  advantage 
of  the  fact  that,  as  they  gi'ow  old,  their  den- 
sity decreases  through  evaporation  of  moisture. 
According  to  Siebel,  a  new-laid  egg  placed  in  a 
vessel  of  brine  made  in  the  proportion  of  two 
ounces  of  salt  to  one  pint  of  water  will  at  once 
sink  to  the  bottom.  An  egg  one  day  old  will 
sink  below  the  surface,  but  not  to  the  bottom, 


while  one  three  days  old  will  swim  just  im- 
mersed in  the  liquid.  If  more  than  three  days 
old,  the  egg  will  float  on  the  surface,  the  amount 
of  shell  exposed  increasing  with  age;  and  if 
two  weeks  old,  only  a  little  of  the  shell  will  dip 
in  the  liquid. 

^Methods  of  Preservation.  Fresh  eggs  are 
preserved  in  a  number  of  waj's,  which  may,  for 
convenience,  be  grouped  under  two  general 
classes,  which  are  often  combined :  ( 1 )  Use  of 
low  temperature,  i.e.  cold  storage:  and  (2)  ex- 
chiding  the  air  by  coating,  covering,  or  immers- 
ing the  eggs,  some  material  or  solution  being 
used  which  may  or  may  not  be  a  germicide.  The 
first  method  owes  its  value  to  the  fact  that 
micro-organisms,  like  larger  forms  of  plant  life, 
will  not  grow  below  a  certain  temperature,  the 
necessary  degree  of  cold  varying  with  the  species. 
It  is  stated  bv  Siebel  that,  in  practice  in  the 
United  States, '32°  to  33°  F.  is  regarded  as  the 
best  temperature  for  storing  eggs,  although  some 
American  packers  prefer  31°  to  34°.  English 
writers  recommend  a  temperature  of  40°  to  45° 
as  being  equally  satisfactory.  ^Yit'hout  doubt 
the  amovmt  of  moisture  in  the  air  in  the  cold- 
storage  chamber  has  an  important  bearing  on 
this  point.  Eggs  are  generally  placed  in  cold 
storage  in  April  and  the  early  part  of  May :  if 
later  than  this  time  they  do  not  keep  well.  They 
are  seldom  kept  in  storage  longer  than  a  year. 
Eggs  which  have  been  stored  at  a  temperature 
of  30°  must  be  used  soon  after  removal  from 
storage,  while  those  stored  at  35°  to  40°  will 
keep  for  a  considerable  time  after  removal  from 
storage,  and  are  said  to  have  the  flavor  of  fresh 
eggs.  Stored  eggs  should  be  turned  at  least 
twice  a  week,  to  prevent  the  yolk  from  adhering 
to  the  shell.  Eggs  are  sometimes  removed  from 
the  shells  and  stored  in  bulk,  iisually  on  a  com- 
mercial scale  in  cans  containing  about  fifty 
pounds  each.  The  temperature  recommended  is 
about  30°  F.,  a  little  below  freezing,  and  it  is 
said  they  Avill  keep  any  desired  length  of  time. 
They  must  be  used  soon  after  they  have  been 
removed  from  storage  and  have  been  thawed. 
The  substances  suggested  and  the  methods  tried 
for  excluding  air  conveying  micro-organisms  into 
the  egg,  and  for  killing  those  already  present, 
are  very  numerous.  An  old  domestic  method  is 
to  pack  the  eggs  in  oats  or  bran.  Another,  which 
has  always  had  many  advocates,  consists  in 
covering  the  eggs  with  lime-water,  which  nuiy 
or  may  not  contain  salt.  The  results  obtained 
by  such  methods  are  not  by  any  means  uniform. 
Sometimes  the  eggs  remain  fresh  and  of  good 
flavor,  and  at  other  times  they  spoil.  A  method 
of  preserving  eggs,  Avhich  has  recently  been 
often  used  Avith  much  success,  consists  in  pack- 
ing them  in  carefully  cleaned  vessels  of  suitable 
shape,  and  covering  them  with  a  10  per  cent, 
solution  of  water-glass  (sodium  silicate  or  potas- 
sium silicate).  The  shells  of  eggs  preserved  in 
water-glass  are  apt  to  crack  in  boiling,  but,  it 
is  stated,  this  may  be  prevented  by  puncturing 
the  blunt  end  of  the  egg  with  a  pin  before  put- 
ting it  into  the  water.  In  the  East  Indian  Archi- 
pelago salted  ducks'  eggs  are  an  article  of  diet. 
the  new-laid  eg^s  having  been  packed  for  two 
or  tliree  weeks  in  a  mixture  of  clav,  brick-dust, 
and  siilt.  They  are  eaten  hard-boiled.  In  that 
region  and  in  India,  turtle-eggs  are  also  pre- 
ser\ed  in  salt.  These  products,  while  unusual, 
do  not  necessarilj'  suggest  an  unpleasant  article 
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of  diet.  The  same  can  hardly  be  said  of  a  Chi- 
nese product  which  has  often  been  described. 
Ducks'  eggs  are  buried  in  the  ground  for  ten 
or  twelve  months,  and  undergo  a  peculiar  fer- 
mentation. The  hydrogen  sulphide  formed 
breaks  the  shell  and  escapes,  while  the  egg  be- 
comes hard  in  texture.  The  final  product,  it  is 
said,  does  not  possess  a  disagreeable  odor  or 
taste. 

DiSE.'i.SES  Caused  by  Egg-Eating.  Some  per- 
sons are  habitually  made  ill  by  eating  eggs,  just 
as  there  are  those  who  cannot  eat  strawberries 
or  other  food  without  distress.  •  Such  cases  are 
due  to  some  personal  idiosyncrasy.  Over-indul- 
gence in  eggs,  as  is  the  case  with  other  foods, 
may  induce  indigestion  or  other  bad  effects. 
Furthermore,  under  certain  conditions,  eggs  may 
be  the  cause  of  illness  by  communicating  some 
bacterial  disease  or  some  parasite.  It  is  possible 
for  an  egg  to  become  infected  with  micro-organ- 
isms before  it  is  laid,  as  well  as  after.  The  shell 
is  porous,  and  offers  no  gieater  resistance  to 
micro-organisms  which  cause  disease  than  it 
does  to  those  which  cause  the  egg  to  spoil.  If 
the  infected  egg  be  eaten  raAV,  the  micro-organ- 
isms present  may  gain  entrance  to  the  tissues 
and  cause  disease.  Judged  by  the  comparatively 
small  number  of  cases  of  infection  or  poisoning 
due  to  eggs  reported  in  medical  literature,  the 
danger  of  disease  from  this  source  is  not  very 
great.  However,  in  view  of  its  possibility,  it  is 
best  to  keep  eggs  as  clean  as  possible,  to  reject 
or  thoroughly  cook  doubtful  ones,  and  thus  en- 
deavor to  prevent  infection. 

CoMMEKCiAL  IjiPOKTAXCE.  The  egg  industry  is 
of  considerable  commercial  importance.  The 
total  number  of  eggs  produced  in  the  United 
States  in  1890  was"  estimated  to  be  820.000,000 
dozen,  and  these  figures  are  quite  often  said  to  be 
too  low.  The  United  States  formerly  imported 
a.  large  number  of  eggs,  and  exported  very  few. 
The  ratio  has  recently  changed,  and  now  the 
exports  largely  exceed  the  imports. 

Egg  Powders.  Desiccated  Eggs,  and  Egg 
Substitutes.  Several  methods  of  evaporating 
or  desiccating  eggs  have  been  proposed,  and 
products  which  claim  to  be  prepared  in  these 
ways  are  now  on  the  market.  The  egg  is  dried 
in  or  out  of  a  vacuum,  usually  by  a  gentle  heat 
or  by  currents  of  air.  Before  being  placed  on 
the  market,  the  material  is  usually  ground. 
Sometimes  salt  and  sugar  are  used  as  preserva- 
tives. As  Avill  be  seen  by  reference  to  the  above 
table  of  composition,  such  products  are  merely 
eggs  from  which  the  bulk  of  water  has  been 
removed.  If  the  process  of  manufacture  be  such 
that  the  resulting  product  is  palatable  and  keeps 
well,  the  value  of  evaporated  eggs  for  many 
purposes  is  evident.  This  material  is  used  by 
bakers,  to  some  extent,  as  being  cheaper,  Avhen 
fresh  eggs  are  high  in  price.  Since,  if  all  the 
water  be  removed  in  preparing  evaporated  eggs, 
one  pound  of  the  dried  product  will  furnish  ma- 
terial equivalent  to  aboiit  four  pounds  of  fresh 
eggs,  and  since  desiccated  foods  have  the  advan- 
tage over  the  fresh  substances  of  reduced  bulk, 
evaporated  eggs  are  used  in  provisioning  camps 
and  expeditions. 

Egg  substitutes  haA-e  been  devised  which  con- 
sist of  mixtures  of  animal  or  vegetable  fats, 
albumen,  starch  or  flour,  coloring  matter,  and 
some  leavening  powder  in  addition  to  the  min- 
eral matters  similar  to  those  found  in  the  egg. 


Such  products  are  designed  to  resemble  eggs  in 
composition.  One  has  been  manufactured  from 
skim-milk  containing  the  casein  and  albumen 
of  the  milk,  mixed  with  a  little  flour.  It  is  put 
up  in  the  form  of  a  paste  or  powder.  Other  egg 
substitutes  have  been  marketed  which  contain 
little  or  no  albumen,  but  which  apparently  consist 
quite  largely  of  starch,  more  or  less  colored,  with 
some  jellow  substance.  These  goods,  sometimes 
called  'pudding"  or  'custard  powder,'  are  spe- 
cially recommended  for  making  custards  and  pud- 
dings similar  in  ajDi^earance  to  those  in  which 
fresh  eggs  are  used.  There  is  no  reason  to  sup- 
pose that  such  products  cannot  be  made  so  that 
they  will  be  wholesome  and  perfectly  harmless ; 
but  the  fact  must  not  be  overlooked  that  in  the 
diet  they  cannot  replace  fresh  eggs,  since  they 
do  not  contain  much  nitrogenous  matter  or  fat. 
This  may  be  an  important  matter  if  such  an 
egg  substitute  be  used  in  the  diet  of  invalids, 
especially  if  the  composition  of  the  egg  substitute 
is  not  known,  and  it  be  employed  with  the  belief 
that,  like  eggs,  it  contains  an  abundance  of 
protein. 

EGG,  Augustus  Leopold  ( lSlG-63).  An  Eng- 
lish artist,  born  in  London.  He  became  a  painter 
of  genre  pictures,  and,  like  Leslie  and  Xewton, 
chose  his  subjects  from  literature  and  history. 
His  pictures  show  a  greater  feeling  for  color  than 
Leslie's,  but  are  without  his  humor,  and  in  a 
scene  from  "Le  Diable  Boiteux"  ( 1844,  National 
Gallery)  he  shows  an  execution  far  superior  to 
Xewton's.  Tlie  influence  of  the  Pre-Raphaelites 
is  traced  in  "Pepys's  Introduction  to  XcU 
Gwynne"  ( 1851 ) .  Among  other  noteworthy 
paintings  ai'e  '"Peter  the  Great  Sees  Catherine 
for  the  First  Time"  (1860)  ;  '"The  Xight  Before 
Xaseby"  (1859)  :  and  "Katherine  and  Petruchio" 
(I860").  In  1860  Egg  became  a  Royal  Acade- 
mician. 

EGG,  or  EIGG.  An  island  of  the  Inner  Heb- 
rides (q.v. )  group,  12  miles  off  the  west  coast  of 
Inverness-shire.  Scotland,  and  eight  miles  south- 
west of  Skye  (Map:  Scotland,  B  .3).  It  is  about 
six  and  one-half  miles  long,  and  terminates  on 
the  southwest  in  the  remarkable  Scuir  of  Egg, 
which  rises  to  1340  feet.  The  upper  470  feet 
of  this  hill  is  a  mass  or  vein  of  pitchstone.  Some 
of  the  pitchstone  forms  straight,  inclined,  or 
curved  columns,  which  vary  in  diameter  from  a 
few  inches  to  nearly  two  feet.  In  the  south  part 
of  the  island  is  a  large  cave,  entered  by  a  narrow 
opening,  through  which  but  one  person  can  creep 
at  a  time.  Here,  in  the  sixteenth  century,  a 
feudal  laird  of  j\Iacleod,  to  revenge  an  injury 
done  to  some  of  his  clan,  smoked  to  death  all 
of  the  inhabitants  (200  Macdonalds)  of  the 
island,  who  had  hidden  themselves  in  the  cave. 
Population,  250. 

EG^GA.  A  town  of  Xupe,  in  British  Nigeria, 
West  Africa,  situated  on  the  right  bank  of  the 
Xiger  (Map:  Africa,  E  4).  Its  commerce  is 
very  important,  and  it  has  a  considerable  tran- 
sient population.  The  inhabitants,  who  number 
about  10.000,  are  chiefly  engaged  in  trade. 

EGG-BIRD.  Any  Avild  bird  whose  eggs  are 
regularly  sought  as  food  by  mankind;  especially, 
a  gull  or  tern,  and,  in  particular,  the  sooty  tern. 
See  Tert^. 

EGG  COCKLE.  The  common  edible  cockle  of 
Europe.     See  Cockle. 
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EGG  DANCE.  A  very  old  English  dance, 
which  \va.s  probably  derived  from  the  Saxons. 
Eggs  weie  placed  at  certain  intervals  on  the 
floor,  and  the  dancer  took  his  position  and  was 
blindfolded.  The  music  used  was  the  hornpipe, 
and  to  it  the  performer  danced  back  and  forth 
between  the  eggs,  without  touching  them.  The 
positions  of  the  eggs  and  the  figures  danced 
seem  always  to  have  been  the  same.  A  similar 
feat  was  very  popular  in  Holland  in  the  seven- 
teenth century,  and  the  Valencians  in  Spain 
have  much  the  same  sort  of  a  dance  at  the 
present  time. 

EGG-EATING  SNAKE.  A  remarkable  little 
colvibrine  serj^ent  {Dusypeltis  f^cabra)  of  South 
Africa,  whose  dentition  and  throat  are  specially 
adapted  to  the  consumption  of  birds'  eggs,  upon 
which  this  snake  mainly  subsists.     It  is  a  slender 


AN   EGG-EATING    SNAKE. 


Appearance  of  the  snake  (Dasypeltis  sca,bra,  with  an  un- 
broken egg  in  its  gullet,  showing  the  extensibility  of  jaws 
and  throat. 

little  creature,  prettily  variegated,  and  about  two 
feet  in  length.  Its  mouth  has  no  teeth,  but  has 
"about  thirty  of  what  may  be  termed  throat 
teeth ;  these  being  the  lower  spines  of  the  verte- 
brse,  which  project  into  the  oesophagus,  and  are 
tipped  witli  enamel."  It  lives  in  trees  and  feeds 
on  the  eggs  of  small  birds;  but,  when  pressed 
by  hunger,  will  descend  and  rob  hens'  nests,  and 
the  elasticity  of  its  mouth  and  throat  is  so 
great  that  it  can  take  into  them  pigeons'  eggs 
with  ease  and  even  large  fowls'  eggs.  When  the 
egg  is  fairly  within  the  throat  the  throat  teeth 
cut  through  the  shell,  allowing  all  its  fluid  con- 
tents to  be  swallowed  without  the  loss  of  a 
drop,  after  which  the  crushed  shell  and  mem- 
branes are  ejected.  An  illustrated  article  upon 
examples  living  in  the  Zoological  Gardens  of  Lon- 
don may  be  found  in  The  Field  (London,  1892). 

EG^GELING,  Julius  (1842—).  An  English 
Sanskrit  scholar.  He  was  born  at  Hecklingen, 
Germany,  and  was  educated  at  Breslavi  and 
Berlin  (1862-66).  Within  a  year  after  his 
graduation  he  went  to  England,  where  in  1869 
he  was  appointed  secretary  and  librarian  of  the 
Royal  Asiatic  Society.  In  1872  he  became  pro- 
fessor of  Sanskrit  at  Llniversity  College,  and 
three  years  afterwards  was  called  in  the  same 
capacity  to  Edinburgh.  His  publications  in- 
clude: The  (Jatapatha- Brdhmana,  Translated 
According  to  the  Text  of  the  Mddhi/andina  School 
(vols.  i.  and  ii.,  1882-85)  ;  Catalocjne  of  Bud- 
dhist Sanskrit  Manuscripts  in  the  Possessio)i 
of  the  Royal  Asiatic  Society  (with  Cowell, 
1875)  ;  the  article  "Sanskirt  Language  and  Lit- 
erature," in  the  Encyclopcedia  Britannica 
(1887);  Catalogue  of  Sanskrit  Manuscripts  in 
the  Library  of  the  India  Office  (2  parts,  1887 
and  1889)  ;  and  editions  of  Vardhamana's  Qana- 
ratnamahodadhi  (2  parts.  1879-80)  ;  the  Katan- 
tra  (6  books.  1874-78)  ;  and  of  the  Kanva  Sata- 
pathn  Brdhmana  ( 1902) . 

EGGER,  a'gar',  Emile  (1813-85).  A  French 
classical  scholar,  born  in  Paris.     After  holding 


various  professorships  of  ancient  languages,  he 
was  professor  of  Greek  literature  at  the  Faculte 
des  Lettres  from  1855  to  1884.  Among  his 
best-known  works  are:  La  jjoctique  d'Anstote 
(1850),  probably  his  most  interesting  work; 
Notions  elcmentaires  de  grammaire  comparee 
(1852)  ;  Memoires  d'histoire  ancienne  et  de  phi- 
lologie  (1863);  and  his  masterpiece,  L'helle- 
nisme  en  France  (1869),  dealing  with  the  influ- 
ence of  the  Greek  upon  the  French  language. 
He  was  a  frequent  contributor  to  the  Memoires 
de  VAcadeniie  des  Inscriptions ;  the  Journal  de 
rinstruction  Pubiique;  Revue  des  Deux  Mondes, 
and  to  the  Journal  des  Savants,  of  which  he 
became  editor  in  1871.  He  was  a  member  of  the 
Academy  of  Inscriptions,  and  an  officer  of  the 
Legion  of  Honor.  Consult  Bailly,  Notice  sur 
Emile  Egger  (Paris,  1886). 

EGGER-MOTH.  A  bombycid  moth  of  either 
the  genus  Lasiocampa  or  Eriogaster.  The  name 
is  chiefly  in  use  among  British  lepidopterists,  and 
is  often  spelled  eg  gar. 

EG'GEES,  Jakob,  Baron  (1704-73).  A  Swed- 
ish soldier  and  military  author,  born  at  Dorpat, 
Livonia.  At  an  early  age  he  entered  the  service 
of  Sweden,  and  devoted  himself  to  the  study 
of  the  science  of  fortification.  He  subsequently 
served  in  Poland,  Hesse,  and  Saxony,  and  upon 
his  return  to  Sweden,  in  1742,  was  appointed 
quartermaster-general  and  adjutant  to  the  King, 
in  which  capacity  he  served  in  the  campaign 
against  Russia  in  1742-43.  His  description  of  the 
siege  of  Bergen-op-Zoom,  Journal  du  siege  de 
Bergopzoom  (1750),  which  he  witnessed  as  a 
volunteer  in  the  French  army,  is  a  vivid  por- 
trayal of  that  engagement.  In  1751  he  pub- 
lished an  improved  edition  of  Desbois's  Diction- 
naire  militaire,  which  was  followed  in  1757  by 
an  independent  work,  entitled  Neues  Kriegs-, 
Ingenieur-,  Artillerie-,  See-  und  Ritter-Lexi- 
kon,  a  long  and  authoritative  work  on  the  subject. 

EGGEISS  (so  called  from  the  shape  wlicn  in- 
flated). A  globefish,  especially  Tetrodon  turgi- 
dus.     See  Glodefish. 

EG^GLESTON,  Edward  (1837-1902).  An 
American  novelist  and  historian.  He  was  born 
at  Vevay,  Ind.,  December  10,  1837,  the  son  of  a 
lawyer.  Of  delicate  health  in  childhood,  and 
largely  self-educated,  he  began  life  as  a  Metho- 
dist circuit-rider,  and  was  then  agent  in  ]\Iin- 
nesota  for  the  Bible  Society,  doing  such  pastoral 
work  as  his  health  permitted,  and  engaging  in 
other  pursuits  as  opportunity  oft'ered.  In  1866 
he  went  to  Evanston,  111.,  and  for  a  time  edited 
a  children's  paper.  In  1867  he  removed  to 
Chicago  and  edited  The  Sundny  School  Teacher, 
gaining  national  reputation  as  manager  of 
Sunday-school  teachers'  institutes,  and  as  a 
speaker  at  Sunday-school  conventions.  Mean- 
while he  contril)uted  with  increasing  frequency 
to  the  New  York  Independent,  in  1870  became 
its  literary  editor,  and  soon  afterwards  super- 
intending editor,  a  post  that  he  resigned  to  be- 
come editor  of  Hearth  and  Home,  which  again 
he  gave  up  for  a  Brooklyn  paslorate  (1874-79)  ; 
finally  retiring  to  a  country  place  on  Lake 
(Jeorge  and  devoting  himself  to  literature.  He 
had  already  made  .southern  Indiana  peculiarly 
his  own  in  fiction  by  his  racy  Hoosier  School- 
master (1871),  a  great  success,  appearing 'first  in 
Hearth  and  Home.  He  followed  this  up  with 
other  novels,  .some  of  them  quite  popular:    The 
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End  of  the  World  (1872)  ;  Mystery  of  Metropo- 
lisville  (1873)  ;  The  Circuit  Kider  (1874)  ;  Roxy 
(1878).  He  now  began,  with  the  help  of  his 
(laughter,  Mrs.  Lillie  E.  Seelye,  the  publication 
of  juvenile  biographies  of  American  Indians: 
Teciimseh  (1878):  Pocahontas  and  Powhatan 
(1879)  ;  Brant  and  Red  Jacket  (1870)  ;  Monte- 
zuma (1880).  In  1883  he  returned  to  Indiana 
fiction  in  Tlie  Hoosier  School  Boy,  continuing 
with  The  Graysons  (1888),  The  Faith  Doctor 
(1891),  Duffels  (1893.  His  biographical  studies 
led  him  to  a  wider  study  of  American  history,  in 
which  he  was  mainly  interested  during  his  last 
years.  Among  his  works  in  this  field  are  A  House- 
hold History  of  the  United  States  (1888),  and  a 
series  of  volumes  on  the  development  of  Ameri- 
can society,  The  Beginners  of  a  Xation  (1896), 
and  The  Transit  of  Civilization  (1900) — which 
are  marked  by  a  very  minute  knowledge  of 
Colonial  life  and  thought,  and  with  their  at- 
tractive style  are  among  the  best  of  recent 
American  histories,  in  spite  of  a  certain  want 
of  sympathy  with  the  mental  attitude  of  the 
epochs  described. 

EGGLESTON,  George  Caky  (1839—).  An 
American  editor,  novelist,  and  miscellaneous 
writer,  brother  of  Edward  Eggleston.  He  was  born 
at  \'evay.  Ind..  and  was  educated  at  Asbury  Uni- 
versity, Ind.,  and  Richmond  College,  Va.  He 
studied  law.  practiced,  and  served  in  the  Confed- 
erate Army  throughout  the  Civil  War.  He  then 
lived  for  a  time  in  the  West,  but  was  later  en- 
gaged on  the  Brookhni  Union  (1870-71).  In  met- 
ropolitan journalism  he  served  as  managing  edi- 
tor of  Hearth  and  Home  (1871-74);  editor  of 
American  Homes  (1874-75):  literary  editor  of 
the  Xew  York  Evening  Post  (1875-81)  :  literary 
editor  of  the  Commercial  Advertiser  ( 1884) .  later 
its  editor-in-chief  (1886-89),  and  finally  a  mem- 
ber of  the  staff  of  The  World.  He  wrote  A 
Rebel's  Recollections  (1874),  and  also  numerous 
books  for  the  young,  ilore  important  are  such 
novels  as  Southern  Soldier  Stories  (1890)  ;  The 
Last  of  the  Flatboats  (1900)  ;  A  Carolina  Cava- 
lier  (inoi)  :  and  Dorothy  South   (1902). 

EGGPLANT  (Solauum  melongena) .  A  plant, 
native  of  the  tropics,  usually  less  than  two  feet 
high,  with  stem  partially  woody;  the  fruit  re- 
sembles an  egg  in  shape,  and  varies  from  the 
size  of  a  hen's  egg  to  six  or  even  eight  inches 
in  diameter,  in  color  generally  violet,  white,  or 
yellow.  The  fruit  is  much  used  as  a  vegetable 
in  warm  countries,  especially  in  the  East  Indies. 
It  is  successfully  grown  in  the  northern  portion 
of  the  United  States  when  started  in  a  hotbed. 
The  white-fruited  varieties  are  said  to  be  most 
popular  in  Europe,  but  in  America  the  black  and 
purple  varieties  are  most  in  favor.  The  early 
dwarf  purple  is  an  especially  good  variety  for 
the  Xorthern  States.  The  Xew  York  purple  and 
black  Pekin  are  excellent  shipping  varieties.  The 
plant  grows  well  in  the  South  on  almost  any 
good  soil,  and  gives  better  resiilts  with  commer- 
cial fertilizers  than  with  fresh  barnyard  manure. 

Eggplant  Disease.s.  The  diseases  to  which 
the  eggplant  is  subject  are  neither  numerous  nor 
very  destructive,  although  at  times  they  become 
epidemic,  scarcely  a  plant  escaping.  The  anthrac- 
nose  {Clcrosporium  melongena)  attacks  the 
fruits,  producing  small  sunken  areas  which  con- 
tain minute  pink  blotches.  A  mold  (Botrytis 
fascicularis)    attacks   the  fruit,  causing  a   rapid 


softening  in  spots,  accompanied  with  a  gray 
mold  on  the  surface.  A  leaf-spot  due  to  the 
fungus  Phyllosticta  hortorum  attacks  the  leaves, 
causing  the  tissues  to  turn  brown,  dry  up.  and 
fall  away,  leaving  ragged  holes.  The  fruit  may 
also  be  attacked  by  this  fungus,  after  which  soft, 
sunken  patches  appear.  The  disease  spreads 
until  the  entire  fruit  is  a  rotten  mass.  All  these 
diseases  may  be  cheeked  in  their  spread  by  the 
use  of  any  of  the  standard  fungicides:  e.g.,  Bor- 
deaux mixture.  A  bacterial  disease  caused  by 
Bacillus  solanacearuni  is  sometimes  very  destruc- 
tive. For  illustration  see  Plate  of  Garde>" 
Vegetables. 

EGGSHELL  CHINA.  A  very  thin  and  trans- 
lucent variety  of  china,  originally  made  in  China, 
but  now  produced  in  European  factories. 

EGG-TOOTH.  A  hard,  sharp  prominence 
on  the  tip  of  the  beak  or  nose  of  embryo  birds 
and  egg-born  reptiles,  enabling  them  to  break 
through  the  egg-shell  at  hatching  time  without 
injury  to  the  organ.  It  is  described  by  Xewton 
as  composed  of  calcareous  matter,  not  connected 
with  the  underlying  bone,  deposited  in  the  middle 
layer  of  the  epidermis  of  the  tip  of  the  upper 
mandible  (of  birds) ,  In  both  birds  and  reptiles  it 
peels  off  and  is  dropjjed  soon  after  the  hatching. 
An  analogous  arrangement  appears  in  the  great 
jaws  of  certain  insects,  used  only  for  freeing 
themselves  from  their  cocoons;  and  Darwin, 
Origin  of  Species  (London,  1882),  bases  an  argu- 
ment for  his  theory  of  natural  selection  upon 
tile  existence  of  such  temporary  structures,  serv- 
ing a  highly  important  service  only  once  in  an 
animal's  lifetime,  pointing  out  that  a  small  su- 
l>eriority  of  equipment  in  this  respect  might  alone 
save  the  life  of  the  animal  at  the  critical  moment 
of  its  attemjiting  to  escajje  from  the  egg.  and  that 
those  best  endowed  would  be  most  likely  to  sur- 
vive and  perjietuate  this  useful  feature. 

EGHAM,  eg'ofn.  A  village  in  the  northwest 
of  Surrey,  England,  on  the  right  bank  of  the 
Thames,  18  miles  west  of  London  (Map:  Eng- 
land, F  5) .  In  the  vicinity  are  Runnimede  (q.v. ) 
and  Cooper's  Hill,  rendered  famous  by  Denham 
and  Pope. 

EGIDY,  a-ge'de.  MoRiTZ  vox  (1847-98).  A 
German  soldier  and  writer  on  ethical  topics.  He 
was  born  at  IMainz.  entered  a  Brandenburg  regi- 
ment as  lieutenant  in  1865,  and  a  cavalry  regi- 
ment of  the  army  of  Saxony  in  1868.  He  attained 
the  rank  of  lieutenant-colonel  in  18S9.  and  in  1890 
retired  from  the  service.  His  pamphlet,  Ernste 
Gedanken  (1890),  was  widely  circulated,  aroused 
much  discussion  and  comment,  and  was  the  basis 
of  the  so-called  "Egidy  Bewegung"  (movement), 
which  in  a  rather  ill-defined  way  sought  to  effect 
a  non-sectarian  and  undogmatic  Cliristianity. 
Weitcres  zu  den  Ernsten  Gedanken  (1890)  and 
Ausbau  der  Ernsten  Gedanken  (1891)  were  sup- 
plementary, and  in  1892  a  quarterly,  Einiges 
Christentum,  appeared  at  Kiel  (from  1899  at 
Berlin  as  a  bi-monthly  with  the  title  Ernstes 
Wollen) .  Consult  Driesmans  and  Miilberger, 
Moritz  von  Egidi/.  scin  Leben  und  Wirken  (Dres- 
den. 2  vols.,   1900). 

EGILL,  or  EGIL,  Sk.vllagrimssox  (c.900- 
C.9S0).  An  Icelandic  skald.  His  parents  were 
among  tho«e  who  were  forced  to  emigrate  after 
Harold  Fairhair's  victory  at  Hafrs  Fjord.  Egill 
entered  the  service  of  the  English  King  Athelstan 
in  925,  and  fought  under  him  for  several  years. 
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lie  returned  to  Norway  after  Harold's  death  and 
revenged  himself  upon  his  successor,  Erik 
Bloodaxe,  by  killing  his  son  in  934.  After- 
wards he  was  taken  prisoner  by  Erik,  and  only 
regained  his  liberty  by  composing  a  number  of 
stanzas  praising  tliat  king.  This  poem,  which 
was  called  Hofudhlausn  (the  Redemption  of  the 
Head),  was  partly  translated  into  Swedish  by 
Sorenssen  (1866).  P^gill  ended  his  days  at  Borg, 
Iceland,  where  he  had  settled  after  his  second 
visit  to  Norway  in  050.  His  greatest  saga,  8o- 
natorrek,  was  composed  on  the  death  of  his  fa- 
vorite son.  It  is  full  of  the  bitterest  grief  and  an 
unquenchable  pride.  He  also  composed  a  saga 
to  celebrate  his  friend  Arinbjiirn,  the  Arinhjar- 
nar  drdpa  (975),  translated  into  Swedish  by 
Bjorlin  in  1864,  and  the  Hkjaldar  drdpa  (970). 
The  famous  Icelandic  poem  called  '"Egill's  Saga," 
which  some  critics  suppose  to  be  by  Snorri  Stur- 
luson,  is  a  glowing  description  of  Egill's  career, 
and  contains  several  of  his  owti  songs.  Consult 
Jonsson's  edition  of  this  saga  (Copenhagen, 
1886-88,  and  Halle,   1894). 

EGILSSON,  a^gil-son,  Sveinbjorn  (1791- 
1852).  A  Danish  philologist,  born  in  Iceland. 
After  completing  a  course  of  study  at  the  Uni- 
versity of  Copenhagen  he  returned  to  Iceland, 
where  he  spent  the  rest  of  his  life.  For  several 
years  he  was  rector  of  the  Latin  school  at 
Reykjavik.  He  retired  in  1851.  Egilsson  is  best 
known  by  his  dictionary  of  Old  Nor.se'  poetrj^ 
{Lexicon  Poeticum  Antiquce  Linguce  ^eptentrio- 
nalis,  1860),  which,  in  spite  of  the  careful  study 
of  Old  Norse  poetry  that  has  been  conducted  since 
its  appearance,  is  still  a  work  of  inestimable 
value.  Egilsson  also  published  a  number  of  ar- 
ticles on  Old  Norse. 

EGINHARD,  eg'in-hard.     See  Einhard. 

EG'LAMORE,  Sir.  One  of  the  Knights  of  the 
Round  Table,  and  the  hero  of  a  popular  ballad 
which  tells  of  his  slaying  a  terrible  dragon. 

EG^LANTINE  (Fr.  eglantine,  from  OF.  ai- 
f/Iant.aiglenf.  Port,  aguileu,  sweetbrier.  from  Lat. 
aciilcns,  thorn,  from  acus.  needle).  A  name  given 
to  two  species  of  rose,  and  sometimes,  erroneous- 
ly, to  honeysuckle.  The  first  species,  Rosa  ruhigi- 
nosa,  is  a  dense  shrub,  often  six  feet  tall,  the 
stems  of  which  bear  hooked  prickles,  dark-green 
leaves,  and,  in  June,  bright-pink  short-stemmed 
sweet-scented  flowers,  often  two  inches  in  diam- 
eter, followed  by  orange-red  or  scarlet  fruits.  It 
is  a  native  of  Europe,  but  being  perfectly  hardy, 
has  become  naturalized  in  many  parts  of  the 
Eastern  United  States  and  Canada.  Some  of 
its  cultivated  double  forms  and  some  of  its 
hybrids  with  other  species  of  rose  are  very  at- 
tractive in  color,  form,  and  perfume.  The  sec- 
ond species,  Rosa  eglanferia,  is  a  West  Asian 
shrub  with  long  climbing  stems,  bearing  straight 
prickles,  dark-green  leaves,  and.  in  June,  yellow 
flowers,  which  have  an  off'ensive  odor. 

EGLANTINE,  r/glan-ten'.  IMadame.  Tho 
prioress  of  Chaucer's  Canterbury  Tales. 

EGLI,  iVgle,  JoHANX  Jakob  (1825-96).  A 
Swiss  geographer.  He  was  born  at  niwiesen- 
Laufen  in  the  Canton  of  Zurich,  and  after  teach- 
ing at  various  schools  was  in  1883  appointed 
professor  of  geography  at  the  University  ot 
Zurich.  He  may  be  said  to  have  been  the  founder 
of  the  science  of  geographical  nomenclature.  His 
principal  work,  which  is  devoted  to  this  subject, 


is  entitled:  'Somina  Geographica  Versucli  eincr 
allgemeincn  geograpliischen  Onomatologie  (2d 
ed.  1893).  Perhaps  eqiuillj'  important  is  his 
Geschichtc  der  geograpliischen  Kamenkunde 
(1886),  in  which  he  traces  step  bj-  step  the 
historical  deveIo]jment  of  the  science  of  nomen- 
clature among  the  various  nations.  Among 
his  other  important  works  may  be  mentioned: 
Aewe  Erdkunde  (8th  ed.  1894)  ;  Acwe  Handels- 
geographie  (5th  ed.  1892),  and  Der  Volkergeist 
in  den  geographischen  Xamen  (1894).  His  valu- 
able library  was  bequeathed  to  the  numicipal  li- 
brary of  Zurich. 

EGOLINTON  AND  WIN'TON,  Archibald 
William  ]\Ioxtgo:\ierie,  Eai-1  of  (1812-61).  An 
English  politician.  He  was  born  in  Palermo, 
Sicily,  was  educated  at  Eton,  and  succeeded  his 
grandfather  as  Earl  of  Eglinton  in  1819.  He 
was  an  enthusiastic  sportsman,  and  won  the 
Derby  with  Flying  Dutchman  in  1849.  In  1839 
he  carried  out  the  celebrated  tournament  at 
Eglinton  Castle,  Ayrshire,  described  by  Disraeli 
in  Endymion.  He  was  Lord  Lieutenant  of  Ire- 
land in  1852  and  again  in  1858-59,  and  while 
holding  this  position  attracted  attention  by  the 
magnificence  of  his  official  entertainments.  He 
became  Earl  of  Winton  in  the  peerage  of  tlie 
United  Kingdom  in  1859,  and  at  the  time  of  his 
death  was  spoken  of  as  the  most  popular  man  in 
the  three  kingdoms. 

EG'LON.  ( 1 )  A  king  in  Moab,  who,  according 
to  Judges  iii.  12-30,  oppressed  Israel  for  eighteen 
years,  and  was  assassinated  by  the  Benjamin- 
ite  Ehud  (q.v.).  (2)  An  Amorite  city  men 
tioned  in  Joshua  x.  36,  xii.  12,  xv.  39.  Its  king, 
Debir,  is  represented  as  joining  the  league  against 
Joshua  that  was  led  by  Adonizedek  (q.v.).  The 
city  was  evidently  not  far  from  Lachish.  Some 
scholars  have  identified  it  witli  the  modern  Khir- 
bet  Ajlan,  two  miles  north  of  Tell  el  Hesy,  others 
with  Tell  Nejileh,  three  miles  south  of  this 
place. 

EG^MONT.  A  tragedy  by  Goethe,  published 
in  1788.  Its  plot  centres  about  the  revolution 
in  the  Netherlands  in  the  middle  of  the  sixteenth 
century. 

EGMONT,  JoosT  VAX  (1601-74).  A  Dutch 
painter,  born  at  Leyden.  He  was  a  pupil  of  Caspar 
van  den  Hoecke.  and  afterwards  studied  under 
Rubens.  He  became  Court  painter  to  Louis 
XIII.  and  Louis  XIV.,  and  was  one  of  the  first 
twelve  members  of  the  Academic  Royale  de  Pein- 
ture,  founded  in  1648.  His  works  are  rare,  and  all 
details  of  his  life  are  uncertain.  He  is  often  con- 
founded with  his  father,  also  named  Joost,  and 
with  other  insignificant  painters  of  the  same 
name.  There  are  portraits  of  Philip  IV.  of 
Spain  and  of  the  Archduke  Leopold  Wilhelm  at 
Vienna  by  him,  and  portraits  of  Louis  XIV.  and 
!Maria  Theresa  at  The  Hague. 

EGMONT,  or  EGMOND,  Lamoral.  Count, 
Prince  of  Oavre  (1522-()8).  A  Flemish  general 
and  statesman,  born  at  the  Castle  of  La  Hamaide, 
in  Hainaut.  He  succeeded  his  elder  brother 
Charles  in  the  title  and  estates  in  1541.  accom- 
panied Charles  V.  on  the  Algerian  expedition  in 
the  same  year,  and  followed  that  monarch  after- 
wards in  all  his  campaigns  against  Francis  I. 
His  bravery  and  devotion  were  rewarded  in  1546 
with  the  order  of  the  Golden  Fleece.  The  year 
previous  he  had  married  Sabina  of  Bavaria,  the 
sister  of  the  Elector  Palatine,  with  great  pomp  in 
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the  presence  of  the  Emperor  at  Speyer.  In  1554 
Egrnont  was  sent  to  Enghmd  to  negotiate  the  mar- 
riage between  JSlary  and  Philip.  After  the  acees- 
:>iou  of  Philip  II.  he  commanded  the  cavalry  in 
the  battles  of  Saint  Quentin  and  Gravelines 
(qq.v.)  ;  and  when  Philip  finally  returned  to 
Spain  he  left  Egmont  as  Stadtholder  of  Flanders 
and  Artois.  When  Margaret  of  Parma,  against 
the  will  of  the  Protestant  party,  was  made  Re- 
gent-General of  the  Netherlands,  Egmont  and  the 
Prince  of  Orange  entered  the  Council  of  State, 
and  opposed  the  ultra-Catholic  policy  of  Cardinal 
Granvella  and  the  Regent.  On  Egmont's  threaten- 
ing to  resign,  Granvella  was  withdrawn  from  the 
Low  Countries,  and  in  1565  the  Court  visited 
Philip  at  Madrid  and  departed  homeward  full  of 
confidence  in  the  King.  But  the  reactionary  edicts 
of  Granvella  were  ordered  to  be  enforced  with 
more  severity  than  ever,  and  the  people  Avere 
roused  to  rebel.  When  the  insurrection  broke  out 
Sgniont  opposed  the  Prince  of  Orange  and  the 
'Beggars'  League,'  as  it  was  called.  He  seems 
to  have  remained  neutral  even  when,  in  April, 
1567,  his  bitter  enemy  and  rival,  the  Duke  of 
Alva,  was  sent  as  lievitenant -general  to  the  Neth- 
erlands. ( See  Alva.  )  The  Prince  of  Orange  and 
other  chiefs  of  the  insurrection  left  the  country, 
while  Egmont,  wishing  to  save  his  private  prop- 
erty, remained,  thinking  his  loyalty  and  services 
had  secured  his  safety.  He  appeared  to  have 
gained  Alva's  confidence,  when  suddenly,  after  a 
sitting  of  the  council,  he  and  Count  Horn  were 
seized  and  carried  to  the  citadel  of  Ghent.  The 
Estates  of  Brabant  sought  to  withdraw  them 
from  the  Bloody  Tribunal,  as  it  Avas  called, 
instituted  by  Alva,  and  Egmont,  as  a  knight  of 
the  Golden  Fleece,  denied  its  competencj^  His 
countess  pleaded  earnestly  in  his  behalf,  and  in- 
tercession from  the  highest  quarters  was  made 
to  Philip.  At  his  trial  he  was  accused  of  having 
favored  the  enemies  of  the  Catholic  religion  and 
of  plotting  the  overthrow  of  the  King.  Ninety 
charges  were  brought  against  him,  which  he  did 
not  trouble  himself  to  answer  in  detail,  but  pro- 
tested his  innocence,  and  showed  clearly  that  he 
had  been  a  loyal  subject  and  faithful  counselor 
of  the  King.  Nevertheless,  he  was  condemned  to 
death  by  Alva  and  his  tools,  and  on  June  5,  1568, 
Avas  executed  in  the  great  square  of  Brussels  at 
the  same  time  as  Count  Horn.  Their  death  made 
them  martyrs  to  the  cause  of  liberty  in  the  Neth- 
erlands, and  in  1865  a  monument  by  Fraikin  was 
erected  to  their  memory  at  Brussels.  Goethe  has 
made  Egmont  the  hero  of  one  of  his  finest  trage- 
dies. One  of  the  best  brief  accounts  of  Egmont 
is  given  by  Schiller  in  his  Ahfall  der  NiederJande. 
Consult:  Motley,  Rise  of  the  Dutch  Repuhlic 
(Loudon,  1861)  ;  Juste,  Le  comte  d'Er/mont  et  le 
comte  de  Eornes  (Brussels,  1862)  ;  De  Bavay, 
Procis  du  comte  d'Egmont  et  pieces  justificatives 
(Brussels,  1853)  ;  also  the  published  correspond- 
ence of  Philip  II.  and  of  Margaret  of  Parma. 

E'GO  (Lat.,  I) .  A  term  much  used  by  philoso- 
phers to  denote  the  conscious  self  or  person,  espe- 
cially when  conceived  as  the  metaphysical  subject 
whoso  activity  is  supposed  to  give  rise  to  the 
world  of  experience. 

E'GOISM.  A  term  formerly  sometimes  ap- 
plied in  pliilosnnhy  to  any  view  that  was  sup- 
posed to  make  the  individual  self  the  only  realitv 
knowable.  It  is  now  used  almost  entirely  in  an 
ethical  sense  as  an  antonym  to  altruism    (q.v. ). 


It  denotes  either  the  set  purpose  to  make  one's 
own  private  welfare  the  sole  end  of  one's  en- 
deaA'or,  or  the  theory  of  morals  which  asserts  that 
such  an  end  is  the  only  one  reasonable  or  possible. 

E'GRET  (Fr.  aigrette,  diminutive  of  dia- 
lectic egron,  OF.  hiron,  Fr.  heron,  heron).  A 
name  often  given  to  various  species  of  heron 
(q.v.),  particularly  those  of  white  plumage 
which,  at  least  during  the  breeding  season,  have 
the  feathers  on  the  lower  part  of  the  back 
lengthened  and  their  barbs  loose,  so  that  this 
part  of  the  j^himage  is  very  soft  and  flowing. 
These  plumes  are  used  for  ornamental  purposes. 
(See  Aigrette.)  In  old  English  bills  of  fare 
egrets  are  mentioned  as  if  they  were  abundant: 
and  not  fewer  than  1000  'egrittes'  are  included 
in  the  bill  of  fare  of  a  single  great  feast,  given 
at  the  enthronization  of  George  Neville.  Arch- 
bishop of  York,  in  the  reign  of  Edward  IV. :  but 
these  were  really,  no  doubt,  lapwings.  Two 
species  of  egret  are  known  in  Europe — a  large 
one  (Arded  alha)  and  a  small  one  (Ardea  gar- 
zetta) .  In  the  southern  United  States  three 
species  of  heron  are  known  as  egrets,  the  Ameri- 
can egret  (Ardea  egretta) ,  the  snowy  egret 
(Ardea  candidissima) ,  and  the  reddish  egret 
(Ardea  rufescens) .  All  three  were  formerly 
abundant  to  a  remarkable  degree  in  Florida,  but 
are  now  rare,  owing  to  persistent  destruction 
of  them  in  the  breeding  season,  for  the  sake  of 
their  plumes.  Few  chapters  in  American  orni- 
thology are  so  sad  as  the  story  of  the  slaughter 
of  Florida's  herons  to  supply  the  demands  of  an 
inexcusable  and  barbarous  fashion.  The  reddish 
egret  is  of  special  interest  because  it  illustrate? 
the  curious  phenomenon  known  as  dichromatism, 
some  of  the  birds  being  pure  white,  while  others 
are  dark  bluish  slate  color,  and  this  ditference 
does  not  seem  to  be  connected  with  age,  sex,  or 
season.  See  Dichromatism;  Heron,  and  Plate 
of  Herons. 

EGTJISHEIM,  a'gis-him.  An  archaeological 
station  near  Colmar,  Alsace.  In  digging  a  beer- 
cave,  fragments  of  a  human  skull  comprising  a 
frontal  and  parietal  bone  Avere  unearthed  at  a 
depth  of  about  eight  feet.  The  skull  resembles 
the  Neanderthal  type,  but  the  forehead  is  larger 
and  the  orbital  arches  less  prominent.  Consult 
Mortillet,  Le  ;)rt'7i!s^on(7f(e  (Paris,  1900). 

EGUSQUIZA,  a'goos-ke'tha,  Juan  Bautista 
(1845—).  A  South  American  politician,  and  a 
President  of  Paraguay,  born  in  Asuncion.  In  the 
AA^ar  against  Brazil,  Argentina,  and  Uruguay, 
he  rose  to  be  a  lieutenant-colonel.  Subsequently 
he  became  Secretary  of  War  and  general.  In 
1894.  folloAving  upon  the  summary  deportation 
to  Buenos  Ayres  of  President  Gonzalez,  he  \A-as 
elected  President  of  the  Republic  for  the  term 
ending  in  1898.  His  administration  AA-as  in  the 
main  peaceful   and  progressiA'e. 

EGYPT.  A  country  occtipying  the  northeast 
corner  of  Africa.  Egypt  proper  extends  from  the 
ISIediterranean  south  to  the  latitude  of  22°  N. 
(For  an  account  of  the  agreement  betAA'een  the 
British  and  Egj'ptian  governments,  January  19, 
1899,  see  Egyptian  Sudan.)  The  boundary  on 
the  east  is  the  Red  Sea,  and  on  the  extreme 
northeast  Syria.  The  Avestern  boundary,  fixed  by 
the  firman  of  1841.  starting  from  the  Mediterra- 
nean at  about  the  25th  meridian  of  east  longi- 
tude, rinis  southAvest  to  the  southeast  corner  of 
Tripoli,  and  thence  southeast  to  a  point  about  200 
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miles  west  of  Wadai-Halfa.  In  addition,  the 
oasis  regions  in  the  eastern  third  of  the  Libyan 
Desert  belong  to  Egypt.  The.  northernmost  point 
of  the  country  is  in  latitude  31°  40'  N.  Egypt 
thus  extends  075  miles  north  and  south,  with  a 
general  breadth  of  about  500  miles.  Its  area  is 
about  400,000  square  miles,  but  the  cultivated 
region  in  the  Nile  Valley  and  Delta  includes  only 
about  10,000  square  miles,  about  9,000,000  people 
being  crowded  into  a  space  about  as  large  as  the 
area  of  New  Hampshire.  The  vast  region  called 
the  Egyptian  Sudan,  extending  southward  from 
Egypt  into  equatorial  Africa,  is  governed  by 
Great  Britain  and  Egypt  jointly. 

Topography.  Egypt  is  a  part  of  the  great  desert 
zone  of  North  Africa,  most  of  it  being  compara- 
tively level  sand  waste,  varying  in  elevation  from 
600  to  1000  feet  above  the  sea.  Four  natural 
features  distinguish  parts  of  the  covmtiy  from 
the  expanses  of  sand  that  stretch  away  in  all 
directions.  To  the  west  of  the  Nile,  in  the 
barren  wastes  of  the  Libyan  Desert,  are  many 
little  regions  of  depression  where  the  surface 
is  below  sea-level,  or  only  a  few  hundred  feet 
above  it.  Oases  occur  in  these  regions,  deriving 
their  water  by  infiltration  from  the  Nile  or 
from  other  sources  of  subterranean  supply.  The 
desert  conditions  of  this  part  of  the  Sahara  are 
more  pronounced  than  in  any  other  region  of  tlie 
world ;  but  a  considerable  population  inhabit 
the  oases,  and  Jof,  in  the  Kufra  group,  is  the 
home  of  the  Senussi  ]\Iahdi,  whose  followers,  in 
various  parts  of  Africa  and  Asia,  number  some 
millions  of  Mohammedans.  (See  Moiiammedaxs, 
Senus-si.  )  The  second  distinctive  feature  lies  to 
the  east  of  the  Nile — a  district  of  mountains.  The 
roughly  oblong  piece  of  country  between  the  Nile 
and  the  Red  Sea,  with  Cairo  and  Suez  as  its  north- 
ern, and  Assuan  and  Berenice  as  its  southern  cor- 
ners, is  a  mountainous  desert,  150  miles  broad, 
rising  gradually  from  the  Nile  over  sandy  wastes 
and  hills  of  secondary  formation  for  100  miles, 
where  the  elevation  is  about  2000  feet.  Do\\ti  the 
centre  runs  a  main  ridge  or  backbone  of  granite  or 
primary  rocks,  from  which  the  desert  slopes  more 
steeply  and  evenly  to  the  sea.  Clouds  hang  around 
the  tops  of  these  mountains  in  winter  and  there 
is  sufficient  precipitation  to  provide  water  and 
herbage  for  the  scanty  flocks  of  the  Bedouins. 
Along  the  Red  Sea  is  a  line  of  jagged  moun- 
fcvins  whose  highest  summit  is  about  7000  feet. 
The  third  distinctive  feature  lies  south  of 
Assuan — a  region  of  desert  hills  and  of  pitiless 
sand  plains,  the  northern  paVt  of  the  Nubian 
Desert.  This  district  is  bordered  on  the  west 
by  the  Nile  with  its  thin  fringe  of  vegetation. 
The  fourth  distinctive  feature  is  the  valley  of 
the  Nile. 

The  First  Cataract,  the  only  one  in  Egypt,  is 
just  south  of  Assuan.  The  course  of  the  Nile 
from  the  southern  boundary  of  Egj-pt  to  the  sea 
is  about  800  miles.  The  Lower  Nile,  from  Assuan 
to  Cairo  at  the  head  of  the  Delta,  is  much  visited 
by  tourists.  This  riverain  region,  fertilized  by 
flood  waters  and  irrigation  canals  for  an  average 
breadth  of  nine  miles,  yields  large  crops.  The 
Delta,  from  Cairo  to  the  Mediterranean,  covered 
with  a  network  of  navigable  streams  and  irriga- 
tion canals,  is  the  garden  of  Eg^-pt.  Most  of  tlie 
population  and  agricultural  interests  are  grouped 
here,  ^\■ith  Cairo,  tlie  political  and  administrative 
centre,  on  one  side,  and  Alexandria,  the  chief 
port  and  commercial  centre,  on  the  other.  On  the 
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west  side  of  the  Nile,  southwest  of  Cairo,  is  the 
depressed  valley  of  Fayum,  a  fertile  tract,  in  the 
northern  part  of  which  is  the  lake  called  Birket- 
el-Kerun. 

Climate.  In  the  southern  part  of  Egypt  there 
is  considerable  rainfall ;  over  a  large  part  of  Lower 
Egypt  there  is  practially  no  rain.  On  the  imme- 
diate shores  of  the  ^lediterranean,  however,  there 
is  some  precipitation,  owing  to  proximity  to  the 
sea.  Thus  at  Alexandria,  on  the  coast,  the  rain- 
fall is  on  the  average  8  inches,  while  at  Cairo  at 
the  head  of  the  Delta,  it  is  but  l\-2  inches.  There 
are  also  great  differences  in  temperature.  Near 
the  sea,  where  its  influences  are  felt,  the  tem- 
perature rarely  reaches  the  freezing-point,  while 
sometimes  during  the  prevalence  of  the  land-wind 
from  the  south,  the  "Khamsin,"  it  has  been  known 
to  reach  114°.  In  the  jjart  of  LoM'er  Egypt  where 
desert  conditions  prevail,  great  contrasts  of  tem- 
perature are  ob.served.  Throughout  Lower  Egjq^t 
the  air  is  extremely  dry,  and  the  sky  clear,  the 
average  annual  cloudiness  being  not  over  20  per 
cent.  The  winds  blow  from  the  north  and  north- 
west dvu'ing  the  fall  and  winter,  but  in  the  spring 
and  summer  are  often  from  the  south.  The 
hot  south  Khamsin  blows  chiefly  during  April 
and  Maj'.  There  are  practically  three  seasons  in 
the  Nile  valley:  The  period  of  inundation  or 
flood  from  the  middle  of  Jiuie  to  the  middle  of 
November ;  the  so-called  springtime,  when  seeds 
are  planted  and  crops  grow,  the  period  from  No- 
vember to  ]\Iarch ;  and  the  summer  time,  from 
March  to  June. 

Flora.  The  date-palm  and  sycamore  are  the 
chief  trees  of  Egypt,  but  all  the  tropical  fruits 
^^hich  flourish  in  a  dry  climate  are  found. 
Among  these  are  lemons,  oranges,  and  figs. 
Tamarisks  and  thorny  acacias  occur  in  the  less 
dry  deserts.  j\Iany  species  of  trees  have  been 
introduced,  and  where  they  can  obtain  sufficient 
moisture  they  thrive  well.  Clover,  grains,  and 
cotton  are  extensively  grown  in  the  watered 
region,  and  in  the  Delta  region  rice  and  sugar- 
cane. Tobacco  might  be  a  large  crop,  but  its 
cultivation  has  been  prohibited  since  1890. 
Durra,  the  almost  extinct  papyrus,  and  the  lotus 
are  characteristic  Egyptian  plants. 

Fauna.  Considered  with  respect  to  its  animals, 
Eg\'pt  is  essentially  a  part  of  Europe,  and  not  at 
all  Ethiopian.  It  is,  in  fact,  like  the  whole  south 
shore  of  the  ilediterranean,  classed  as  a  part  of 
the  Palearctic  Province.  (See  Distribution  of 
Animals.)  Perhaps  no  equally  extensive  part  of 
the  world  has  witnessed  so  great  a  change  in  its 
fauna  as  has  occurred  in  the  lower  valley  of 
the  Nile  during  the  0000  years  that  it  has  been 
the  seat  of  historical  human  occupation.  Origi- 
nally, no  doubt,  a  large  area,  if  not  the  whole 
breadth  of  the  country  on  both  sides  of  the 
Nile,  was  clothed  with  forests,  which  sustained 
a  great  variety  of  animals  that  disappeared  with 
the  destruction  of  the  trees;  and,  on  the  other 
hand,  some  of  the  most  characteristic  of  the 
animals  of  modern  Egypt  have  become  so  only 
through  man's  occupation.  Anciently,  many  of 
the  animals  of  the  tropical  Nile  followed  the 
river  down  to  its  Delta,  including  the  elepliant 
and  hippopotamus.  Crocodiles  abounded  within 
historic  times,  but  have  long  been  absent  below 
the  cataracts  of  the  Nile.  The  river  still  fur- 
nishes a  great  variety  of  fish,  few  of  which,  how- 
ever, are  desirable  for  the  table.  Among  them  is 
the  strange  ganoid  bichir  (q.v.).    Many  varieties 
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of  water-fowl  and  wading  birds,  mainly  the  same 
as,  or  closely  related  to,  European  forms,  move 
with  the  seasons  up  and  down  the  river.  Birds 
of  prey  are  especially  frequent  in  Egj'pt,  where 
kites  abound  in  the  towns  and  do  an  important 
service  toward  keeping  them  clean.  In  winter, 
hosts  of  familiar  European  birds  are  present. 
Several  species  of  antelope,  now  becoming  rare, 
such  as  the  addax  and  oryx,  approach  the  Nile 
from  the  Sahara.  The  wild  ass  is  still  to  be 
seen  in  the  remoter  southern  parts.  Snakes  are 
common,  among  them  the  deadly  asp.  The 
desert  supports  jackals  and  foxes  (fennecs),  and 
packs  of  striped  hyenas  haunt  the  caravan  trails 
and  neighborhood  of  rural  villages.  Lions  are 
no  longer  to  be  seen  except  on  the  borders  of 
the  Sudan  or  in  the  rough  mountains  along  the 
■Red  Sea  near  Abyssinia.  Leopards  are  somewhat 
more  numerous.  Among  the  domesticated  ani- 
mals is  the  ichneumon. 

Geology  axd  ^Mineral  Resources.  Egypt  has 
no  geological  features  distinct  from  those  com- 
mon to  the  rest  of  Africa.  The  fundamental 
igneous  and  metamorphic  rocks  which  underlie 
the  horizontal  strata  of  the  Sahara  and  the 
Sudan,  extend  across  the  Nile  into  the  Arabian 
Desert,  and  are  prominent  in  the  range  of  moun- 
tains lying  along  the  western  shore  of  the  Red 
Sea.  These  rocks  in  many  places  support  a 
sedimentary  cap  called  the  "Nubian  Sandstone." 
a  formation  that  also  appears  in  various  locali- 
ties on  both  banks  of  the  Nile.  In  Lower  Egypt 
Cretaceous  and  Tertiary  limestones  are  exten- 
sively developed.  The  quarries  of  Egypt  in 
ancient  times  produced  great  quantities  of  gran- 
ite, porphyry,  sandstone,  and  limestone,  suitable 
both  for  building  and  for  sculptural  purposes ; 
but  they  are  now  worked  only  intermittently. 
In  other  respects  the  mineral  resources  of  the 
country  are  limited.  The  salt  marshes  of  the 
Delta  produce  salt,  soda,  and  alum,  and  some 
saltpetre  is  manufactured.  The  gold-mines,  which, 
according  to  ancient  records,  were  worked  as 
early  as  2500  B.C.,  have  been  rediscovered  in 
the  crystalline  rocks  of  the  rugged  mountains 
east  of  the  Nile  where  abundant  evidences  of  the 
old  workings  are  found.  Most  of  the  auriferous 
quartz  veins  are  found  in  the  lower  ranges. 
British  engineers  who  are  exploring  this  region 
have  reported  favorably  (1901)  on  the  prospects 
of  profitable  gold-mining. 

Agriculture.  Eg^-pt  is  essentially  an  agri- 
cultural country,  two-thirds  of  the  inhabitants 
with  declared  occupations  being  engaged  in  farm- 
ing. But  •  Egypt  differs  widely  in  this  respect 
fiom  most  other  countries  by  reason  of  its  de- 
pendence on  the  annual  overflow  of  the  Nile  or 
artificial  irrigation,  for  the  raising  of  crops. 
(For  a  description  of  this  river  and  its  floods,  see 
Nile.)  Since  the  British  occupation  in  1882, 
great  progress  has  been  made  toward  the  full 
utilization  of  the  annual  overflow,  by  the  con- 
struction or  improvement  of  huge  dams,  particu- 
larly the  Barrage  at  the  head  of  the  Delta,  which 
raises  the  level  of  the  river  and  permits  the  per- 
ennial irrigation  of  a  large  part  of  the  Delta  lands. 
The  soil,  when  irrigated,  is  of  extraordinary  fer- 
tility, owing  to  the  amount  of  organic  matter 
contained  in  the  waters  of  the  Nile.  Three 
crops  a  year  may  be  raised  wherever  perennial 
irrigation  is  supplied.  The  crops  in  the  winter 
season    (December    to    March),    when    the    Nile 


carries  water  in  excess  of  actual  needs  of  agricul- 
ture, are  wheat,  beans,  barley,  vegetables,  and 
clover.  The  crops  of  summer  (April  to  July)  are 
cotton,  sugar-cane,  millet,  rice,  vegetables,  and 
fruit.  This  is  part  of  the  season  when  the 
river  is  at  its  lowest.  There  can  be  little  summer 
tillage  excepting  where  perennial  irrigation  is 
supplied.  The  present  irrigation  plans,  including 
the  great  storage  reservoir  above  Assuan  (see 
Nile),  have  in  view  a  great  extension  of  the 
area  of  summer  crops  through  the  release  of 
waters  stored  in  the  flood  period.  The  crops  of 
the  flood  season  are  maize  and  millet.  The  total 
cultivated  area  in  Egypt  is  about  6,000.000  acres. 

In  the  district  of  the  Delta  most  of  the  culti- 
vated area  is  under  perennial  irrigation.  In  the 
region  above  the  Delta  only  about  one-fifth  of 
the  cultivated  area  has  this  benefit.  The  richest 
crops  are  raised  in  the  Delta  and  in  the  Sell 
Canal  areas  of  Upper  Egj'pt.  In  the  broadest 
sense,  the  staple  crops  are  cotton  in  the  Delta 
and  cereals  both  in  the  Delta  and  in  Upper 
Egypt.  Eg^'ptian  cotton  has  been  recognized 
since  1821  as  supplying  a  long  fibre  unsurpassed 
in  quality  except  by  American  Sea  Island.  The 
crop,  about  one-tenth  as  large  as  that  of  the 
United  States,  is  in  demand  in  all  manufacturing 
countries  for  the  finer  qualities  of  goods  in 
which  strength  and  lustre  of  fibre  are  required. 
Cotton-culture  is  rapidly  extending  in  Upper 
EgA'pt,  but  nine-tenths  of  the  crop  is  still  in 
the  Delta.  Raw  silk  is  produced  to  a  small 
extent.  The  rice  crop  is  diminishing  in  most 
districts;  it  is  barely  profitable.  When  the 
extensive  salt  lands  in  the  Delta  along  the 
Mediterranean  shall  have  been  reclaimed,  it  i-; 
expected  that  Eg;s'pt  will  grow  all  the  rice  needed. 
At  present,  large  quantities  are  imported.  Wheat 
and  maize  are  very  large  food  crops,  the  surplus 
being  sent  to  Europe.  The  wheat  area  is  about 
equally  distributed  between  the  Delta  and  the 
rest  of  Egypt,  but  maize-culture  predominates 
in  the  Delta. 

In  regard  to  the  form  of  tenure  the  land  is 
divided  into  three  classes:  (1)  the  Kharaji,  or 
land  owned  by  the  State,  comprising  about  three- 
fourths  of  the  land  under  cultivation,  most- 
ly rented  in  small  parcels  to  the  natives;  (2) 
the  Ushuri.  or  land  originally  granted  in  fee 
to  large  landholders,  comprising  less  than  one- 
fourth  of.  the  cultivated  land,  subject  to  a  tsfx 
equal  to  about  one-third  of  the  rent  paid  by  the 
fellahs  or  tenantry:  (3)  the  Wakf  lands,  or 
lands  belonging  to  the  mosques  and  charitable 
institutions,  and  rented  by  them,  usually  for  long 
terms.  In  the  first  half  of  the  nineteenth  century, 
when  the  treasury  was  impoverished  by  the  im- 
mense expenditures  on  public  works,  the  fellahs, 
besides  1)eing  compelled  to  do  forced  labor  on 
public  works,  were  also  forced  to  pay  a  burden- 
some rent  in  kind,  and  to  sell  their  crops  to  the 
Government  at  prices  arbitrarily  fixed  by  the 
Pasha.  At  present  the  rent  is  paid  in  money, 
and  the  farmer  is  in  no  way  interfered  with 
in  the  disposal  of  his  crop.  He  has,  however, 
another  enemy,  the  money-lender,  whose  pecula- 
tions, in  view  of  the  large  indebtedness  of  the 
agricultural  population,  seriously  affect  the  agri- 
cultural conditions  of  the  country.  Although 
the  legal  rate  of  interest  is  only  9  per  cent.,  the 
rate  exacted  by  the  money-lenders  is  seldom  less 
than  40  per  cent.,  occasionally  reaching  GO  per 
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cent.  Measures  have  been  taken  toward  the 
elimination  of  usury  by  allowing  the  National 
Eank  to  advance  small  sums  to  the  farmers  at 
10  per  cent.,  and,  judging  from  official  reports, 
this  policy  seems  to  have  been  sufficiently  suc- 
cessful to  warrant  its  extension.  The  distribu- 
tion of  land  in  1S!»4  was  as  follows:  Of  the 
661,380  holdings,  513,080  contained  5  feddans 
and  under  (a  feddan  equals  1.038  acres)  ;  75,130 
,  contained  between  5  and  10  feddans;  39,620,  be- 
tween 10  and  20  feddans;  13.140,  between  20  and 
30  feddans;  8980.  between  30  and  50  feddans; 
and  11,430,  over  50  feddans.  The  chief  agricul- 
tural crops  and  the  approximate  areas  devoted 
to  their  cultivation  are:  Wheat,  1,300.000  acres; 
corn,  1,000.000;  cotton,  1,000,000;  and  sugar- 
cane. 70.000.  There  are  over  4.000.000  date- 
trees,  which  besides  supplying  the  home  demand 
yield  some  fruit  for  export.  The  domestic  live 
stock  of  the  country  is  increasing  in  number,  and 
includes  nearly  1,000,000  sheep  and  goats  (some 
wool  is  exported)  ;  500,000  cattle  and  buffaloes, 
and  50,000  camels;  while  horses,  mules,  and  don- 
keys are  found  in  every  city  and  village.  Hogs 
are  raised  by  the  Copts  of  Upper  Egypt,  and 
bought  by  (Jreek  and  German  butchers  to  sell 
to   European  residents. 

]\Ianufactures.  Egypt  has  few  manufac- 
turing establishments,  and  the  weaving  of  linen 
and  fez,  which  dates  from  an  early  time,  is  in  a 
state  of  decline.  There  are  a  number  of  sugar 
refineries  worked  by  foreign  capital,  Egypt  having 
become  a  sugar-exporting  rather  than  an  im- 
porting country.  A  few  cotton-mills  are  also 
operated.  The  making  of  EgA'ptian  cigarettes  is 
a  large  export  industry.  Tobacco-growing  is 
prohibited,  both  to  prevent  the  use  of  inferior 
home-grown  leaf  in  the  cigarette  factories  and 
also  to  increase  tlie  import  revenues.  Export 
cigarettes  are  made  chiefly  of  Turkish  tobacco. 
During  the  reign  of  ^Nlehemet  Ali  a  number  of 
State  industrial  establishments  were  founded, 
but  most  of  them  have  been  closed. 

Transportatiox  axd  Communication.  Almost 
the  entire  foreign  trade  of  Egypt  passes  through 
Alexandria,  the  annual  shipping  of  that  port 
amounting  to  about  2,500.000  tons,  about  50  per 
cent,  of  which  is  carried  in  British  bottoms.  The 
railway  lines  of  Egypt,  with  the  exception  of 
eight  agricultural  roads  built  for  service  on 
farms,  are  owned  by  the  Government.  At  the 
close  of  1901  there  were  1393  miles  of  railway 
owned  and  operated  by  the  State,  and  780  miles 
of  agricultural  roads  in  private  hands.  Traffic 
on  the  State  lines  shows  a  decided  increase. 
In  1895  the  number  of  passengers  hauled  was 
9,518,000:  the  tons  of  freight  were  2.398.000; 
the  net  receipts  were  £994.000    (Egyptian).     In 

1899  the  respective  fisiires  were  11.284.284, 
3.055.897  tons,  and  £1.101,030  (Eg>'ptian.)  (An 
Egyptian  pound  equals  $4,943.)  The  agricultural 
reads  have  increased  rapidly  in  number  during 
recent  years,  with  great  benefit  to  agricultural 
communities. 

Commerce.  The  economic  development  of 
Eg>-]it,  under  the  British  rule,  brought  about 
by  the  improvement  in  transportation  and  irriga- 
tion facilities  and  the  readjustment  of  the 
finances,  is  probably  best  shown  by  tlie  increase 
in  its  foreign  commerce.     During  the  period  1890- 

1900  the  exports  of  mercliandise  increased  from 
£13,232.108   (in  each  case  Egjptian)   to  £16,766,- 


010,  while  the  imports  increased  during  the  same 
period  from  £9,828,604  to  £14.112,309.  Natural- 
ly, Great  Britain  occupies  the  foremost  position 
among  countries  trading  with  Egypt.  The  im- 
ports from  Great  Britain  rose  from  £3,056,000 
in  1896  to  £5,300,000  in  1900,  or  from  31  to 
over  37  per  cent,  of  the  total.  In  the  exports 
Great  Britain's  share  is  even  larger,  the  export.s 
to  Great  Britain  having  increased  during  1890- 
1900  from  £0,973,000,  or  over  51  per  cent.,  to 
£9,141.930.  or  nearly  50  per  cent.  The  chief 
exports  are  cotton,  £13,039,025  in  1900,  cotton- 
seed, £1,900.499,  and  sugar,  £575.509.  The  mag- 
nitude of  the  cotton  exports  usually  turns  the 
so-called  balance  of  trade  in  favor  of  Egypt.  The 
cotton  goes  mostly  to  Great  Britain,  from  which 
are  imported  chiefly  cotton  goods,  wood  and  coal, 
metals,  and  metal  products.  [Marseilles  buys 
most  of  the  cottonseed.  The  commercial  rela- 
tions of  Egypt  are  important  also  with  Turkey, 
France,  Algeria,  and  Austria-Hungary.  As  the 
industrial  development  is  small,  the  imports 
of  textiles  (over  one-fourth  of  all  foreign  pur- 
chases) and  other  manufactures  are  very  large. 
As  EgA-pt  has  no  forests,  timber  and  lumber 
from  northern  Europe  and  Austria-Hungary  are 
important.  The  United  States  buys  Eg^'ptian  cot- 
ton to  the  value  of  two  to  tliree  times  that  of  the 
goods  it  sells  to  Egypt.  The  foreign  commerce 
is  principally  in  the  hands  of  Europeans,  the 
natives  confining  themselves  to  the  internal 
trade. 

Government.  Eg^'pt  is  a  tributary  State  of 
Turkey,  but  the  office  of  Governor-General  or 
Khedive  is  vested  permanently  in  the  descend- 
ants of  Mehemet  Ali,  wlio  was  appointed  Gov- 
ernor of  EgA'pt  in  1805.  and  succeeded  in  making 
himself  independent  ruler  of  the  country.  In 
consideration  of  an  annual  tribute  of  £750,000 
Turkish  (a  Turkish  pound  is  $4.40),  the  Khe- 
dive enjoys  absolute  rule  in  Egypt  in  spite 
of  the  presence  in  his  council  of  a  High  Com- 
missioner from  Constantinople.  Absolute  legis- 
lative and  administrative  power  is  vested  in  the 
Khedive  and  a  council  of  six  native  ministers 
under  his  control.  The  ministers  preside  over 
the  departments  of  the  Interior.  Finance.  Justice, 
Public  Works  and  Instruction.  War  and  ^Marine, 
and  Foreign  Afl'airs.  The  most  important  offices 
in  the  ministerial  departments,  and  especially  in 
the  departments  of  Public  Works  and  Finance, 
are  filled  by  Europeans.  Between  1879  and  1883 
England  and  France  jointly  exercised  a  guiding 
influence  on  the  administration  of  the  country 
through  their  controllers-general,  the  two  nations 
having  intervened  in  Egyptian  afl'airs  for  the 
protection  of  their  respective  bondholders,  whose 
interests  A\ere  threatened  by  the  state  of  disorder 
prevalent  in  EgiN^pt.  The  rebellion  of  Arabi  Pasha 
was  followed  by  the  abolition  of  the  joint  con- 
trol of  the  two  nations,  and  by  the  appointment 
of  an  English  financial  adviser,  whose  consent  was 
necessary  to  all  fiscal  action.  Since  that  time 
the  financial  adviser  has  steadily  increased  his 
powers,  imtil  now,  through  the  importance  of 
his  office,  he  is  practically  the  ruler  of  the 
country. 

The  influence  of  England  is  also  made  pre- 
dominant by  the  control  of  the  public  defenses. 
The  Egyptian  Army  has  been  drilled  by  English 
officers  and  is  in  a  great  measure  commanded 
by  them,  the  head  of  the  national   forces  beins 
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an  English  general  bearing  the  title  of  Sirdar. 
Besides  the  legular  Egyptian  Army  there  has 
been  in  the  country  since  1882  a  British  army  of 
occupation,  toward  the  support  of  which  the 
Government  of  the  Khedive  contributes  in  part. 
The  legislative  power  is  exercised  by  the  Khedive 
and  his  ministers,  aided  by  the  advice  of  a  Legis- 
lative Council  and  a  General  Assembly.  The  Leg- 
islative Council  is  composed  of  30  members,  of 
whom  14  are  appointed  by  the  Government  and 
the  rest  elected  from  the  provinces  and  provincial 
towns.  The  General  Assembly  is  composed  of  the 
Legislative  Council,  the  Cabinet,  and  46  members 
elected  by  popular  vote.  Neither  of  these  bodies 
exercises  absolute  legislative  power,  since  the 
Legislative  Council  cannot  initiate  any  legislation, 
and  the  General  Assembly  is  merely  a  consultative 
body,  whose  advice  the  Government  is  not  bound 
to  follow  except  in  the  imposition  of  personal  or 
land  taxes.  Eg^pt  proper  is  divided  into  6  gov- 
ernorships and  14  mudiriehs  or  provinces,  which 
in  turn,  are  subdivided  into  districts  and  com- 
munes. At  the  head  of  the  province  is  the 
mudir.  who  is  assisted  in  the  performance  of  his 
various  functions  b\^  a  sanitaiy  board,  a  police 
bureau,  and  a  chief  engineer.  He  also  exercises 
authority  over  the  heads  of  districts  and  com- 
munities, which  in  turn  exercise  control  over 
the  representatives  of  the  villages  and  municipal 
wards.  The  collection  of  taxes  is  carried  on 
through  the  mudir. 

Finances.  The  administration  of  the  finances 
of  Egj-pt  may  be  said  to  be  entirely  in  British 
hands,  for  while  the  Caisse  de  la  Dette,  which 
has  charge  of  the  payment  of  the  foreign  debt  of 
Egj'pt,  contains  representatives  of  all  the  great 
European  powers,  the  British  financial  adviser 
has  control  of  the  country's  finances.  In  evi- 
dence of  the  improvement  in  financial  conditions, 
it  may  be  stated  that  the  receipts  have  exceed- 
ed the  expenditures  since  1888,  leaving  a  con- 
siderable surplus  which  is  now  used  for  public 
works,  such  as  irrigation^  railways,  etc.  The 
chief  sources  of  revenue  are  land  taxes,  about 
45  per  cent,  of  the  total,  and  taxes  on  tobacco 
and  salt,  public  works  and  customs.  The  chief 
items  of  expenditure  are  the  service  of  the 
debt  (about  £3,500,000  Egyptian),  the  costs  of 
administration,  and  the  operation  of  public 
works.  By  the  end  of  the  nineteenth  century 
the  budget  of  Eg^-pt  had  reached  about  £10,000,- 
000  (Egyptian), "and  in  1900  and  1901  the  actual 
receipts  exceeded  the  estimates,  notwithstanding 
the  abolition  of  the  provincial  octroi  in  1901 
and  an  increase  in  railway  expenditures.  The 
foreisni  indebtedness  of  Egvpt,  which  amounted 
in  1900  to  £103.049,000  (English),  dates  from 
1862,  when  a  loan  of  £4.292.800  was  issued  for 
the  purpose  of  extinguishing  the  floating  debt. 
By  1870  the  debt  had  been  increased  to  £38,307,- 
000,  and  was  subsequentlv  increased  by  a  new 
loan  of  £32.000,000  issued' in  1873.  In  'l876  the 
several  issues  were  consolidated  into  one  debt  of 
£01.000.000.  Owing  to  subsequent  financial  diffi- 
culties, the  debt  was  again  divided  into  a  prefer- 
ence debt  of  £17.000.000  at  5  per  cent,  and  a 
unified  debt  of  £50,000,000  at  7  per  cent.,  while 
the  Daira  loans  were  consolidated  into  the  Daira 
Sanieh  debt  of  £8.815.430  at  5  per  cent.  Since 
the  passinir  of  the  financial  control  into  the 
hands  of  European  powers,  many  changes  have 
been  made  in  rates  of  interest,  and  a  number  of 


new  loans  have  been  issued.  In  1900  the  foreign 
debt  consisted  of  the  3  per  cent,  guaranteed 
loan  of  £8,410,800  (English)  ;  the  privileged  debt 
of  £29.393.580  at  SLj  per  cent.;  the  unified 
debt  of  £55,971,960  at  4  per  cent.;  the  Daira 
Sanieh  loan  of  £6,162,800  at  4  per  cent.;  and  the 
domains  loan  of  £3,109,900  at  4i^  per  cent. 
Eeserve  funds,  established  in  1887,  amounted  in 
1900  to  £5,206,154   (Egj-ptian). 

Justice.      Justice    is    administered    by    four, 
classes  of  tribunals.     There  are    ( 1 )    the  native 
courts,   which    deal   with   civil    actions   between 
natives  and  with  crimes  committed  by  natives; 

(2)  the  consular  courts,  which  exercise  jurisdic- 
tion in  the  case  of  foreigners  accused  of  crime ; 

(3)  the  mixed  tribunals,  which  date  from  1875, 
and  try  all  civil  actions  between  persons  of 
difterent  nationalities  and,  in  a  measure,  crimi- 
nal actions  against  foreigners.  The  mixed  tri- 
bunals, which  were  created  by  international  ac- 
tion, are  renewed  every  five  years.  The  present 
tribunals  were  prolonged  for  five  years  by  a 
decree  of  the  Khedive  in  January,  1900.  Finally, 
there  are  (4)  the  ^Mohammedan  courts,  con- 
ducted according  to  the  precepts  of  the  Koran 
and  the  general  code  of  the  ^lohammedan  re- 
ligion. These  courts  deal  chiefly  with  the  ques- 
tions of  personal  rights  of  the  ^lohammedan  in- 
habitants. The  system  of  native  courts  com- 
prises 7  courts  of  the  first  instance  for  the 
trial  of  important  cases,  45  summary  tribunals 
for  the  hearing  of  cases  of  minor  importance, 
and  a  court  of  appeal  at  Cairo.  Tlie  native 
judges  are  drawn  from  the  class  of  the  Ulemas, 
or  those  learned  in  the  .Mohannnedan  law.  Some 
attempt  toward  the  systematization  of  the  native 
jurisprudence  has  been  made  in  the  publication 
of  a  code  of  laws,  which  was  in  the  main  a 
blending  of  religious  precepts  with  secular  law. 
The  administration  of  justice  in  the  lower  courts 
is  under  the  supervision  of  a  judicial  committee, 
to  which  the  judges  or  kadis  are  responsible  for 
their  action. 

PopiTi.ATiON.  The  population  of  Egypt,  in 
1846,  1882,  and  1897  was  respectively  4,476.440, 
6,813,919,  and  9.734,405,  the  average"  annual  in- 
crease being  1.25  per  cent,  for  the  period  1846- 
82,  and  2.76  per  cent,  for  1882-97.  Of  the  total 
population  in  1897,  9,621,879  (including  573.- 
974  nomads )  were  Egyptians  ( including  Fellahs, 
who  constitute  the  great  bulk  of  the  people ; 
Arabs  inhabitants  of  the  towns,  and  Bedouins 
and  Copts),  38,175  Greeks,  24,461  Italians,  19,- 
557  British.  14,155  French.  7117  Austro-Hunga- 
rians.  3193  Russians,  1277  Germans,  1301 
Persians,  and  3284  of  other  nationalities.  The 
population  in  the  villages  and  smaller  towns  is 
purely  Egs'ptian.  while  in  the  larger  towns  Arabs 
and  foreigners  predominate. 

Religion.  About  9.000.000  inhabitants  or 
92.23  per  cent,  profess  the  Sunnite  ^lohammedan 
faith:  730,162  are  Christians  (including  608,- 
446  Copts,  q.v.),  and  25.200  are  Jews.  The 
Armenians  have  a  bishop  in  Cairo.  The  Maro- 
nites  are  also  represented.  The  Roman  Catholics 
have  two  churches  in  Alexandria  and  two  in 
Cairo.  Missionary  undertakings  in  Egypt  have 
not  been  particularly  successful.  The  Copts  are 
bigoted  and  exclusive  and  not  well  disposed  to- 
ward other  Christian  bodies.  There  is  an  Ameri- 
can mission  at  Alexandria  and  Cairo,  which 
works   chiefly   among   the   Copts   and   Jews.      A 
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training-school  was  established  at  Siut  in  1805. 
^'arious  Koman  Catholic  organizations,  such  as 
the  Chi-istian  Brothers,  Sisters  of  Charity,  and 
Poor  Clairs,  are  doing  much  in  the  way  of  chari- 
iiible  and  benevolent  work. 

Education.  Education  among  the  natives  is 
in  a  very  low  state.  In  1897  only  5.8  per  cent, 
of  the  native  Egyptian  population  were  able 
lo  read  and  write,  while  the  proportion  among 
the  Coptic  male  inhabitants  was  50  per  cent.,  and 
among  foreign  inhabitants  74  per  cent.  Elemen- 
tary education  among  the  Mohammedans  is  main- 
ly in  the  hands  of  private  teachers  or  is  provided 
for  by  schools  attached  to  the  mosques.  At 
the  head  of  the  ^lohammedan  educational  system 
is  the  great  theological  seminarj'  at  the  ^Mosque 
of  El-Azliar,  the  oldest  and  greatest  university 
in  the  ^loslem  world.  (See  Cairo.)  The  subjects 
on  which  instruction  is  given  here  are  the  old 
traditional  branches  of  the  Mohammedan  creed; 
and  the  system  of  pedagogy  is  as  antiquated 
as  the  studies  wliich  are  pursued.  An  attempt 
to  institute  a  system  of  public  schools,  made  by 
iMehemet  Ali,  succeeded  only  in  part.  In  1898 
tliere  were  about  10.000  elementary  schools  in 
the  country,  with  17,000  teachers  "and  228,000 
pupils.  Of  these  about  12,000  pupils  were  en- 
rolled in  the  Government  schools,  primary,  sec- 
ondary, and  professional,  and  20,000  attended 
the  mission  schools  supported  by  the  various 
creeds — Roman  Catholic,  Greek  Orthodox,  the 
United  Presb^i:erians  of  America,  and  others. 
I'nder  the  direct  supervision  of  the  Government 
there  were  in  1898  only  86  primary  schools,  36 
institutions  of  a  higher  grade,  3  secondary 
schools,  2  girls'  academies,  9  institutions  for 
higher  or  professional  instruction,  including 
the  School  of  Law,  the  School  of  Medicine  and 
Pharmacy,  the  School  of  Agriculture,  the  Poly- 
technic, 2  seminary  schools,  and  2  technical 
schools.  The  vast  mass  of  students  of  all 
grades,  therefore,  still  receive  instruction  at  the 
hands  of  ilohammedan  religious  instructors. 

ANCIENT    EGYPT. 

The  Land.  To  the  ancients,  Egypt  was  that 
portion  of  the  Nile  Valley  extending  from  the 
First  Cataract  (latitude  24°),  near  Syene,  on  the 
south,  to  the  ^lediterranean  on  the  north.  On 
either  side  the  land  is  shut  in  by  rocky  ridges, 
which  extend  on  the  east  to  the  Arabian,  on 
the  west  to  the  Libyan  Desert.  Somewhat  to 
the  north  of  latitude  30°,  these  ridges  open  out 
to  the  northeast  and  northwest  respectively, 
bounding  a  district  which,-  from  the  resemblance 
of  its  outline  to  the  fourth  character  in  the 
Greek  alphabet,  was  called  the  Delta.  Through 
the  Delta  the  Nile  flowed  into  the  sea  by  separate 
mouths.  Ancient  writers  enumerate  seven  such 
mouths,  but  the  course  of  the  river  has  shifted  re- 
peatedly into  new  channels,  and  at  present  there 
are  but  two  mouths,  situated  at  Damietta  and  at 
Rosetta.  The  Eg;s'ptians  called  their  land  Qcmet, 
'the  black  land,'  from  the  contrast  between  the 
dark  alluvial  soil  and  the  red  sand  of  the  ad- 
jacent deserts.  The  origin  of  the  Greek  name 
Afyt'TTTos,  (whence  Latin  Eqj/pfiift  and  our  Efiiipt) 
is  obscure.  The  land  was  divided  into  Tapper 
Eg^-pt.  called  'the  south,'  Qcmn',  or  'the  south 
coimtry,'  Ta-refi  (later  Pa-fn-res,  whence  the 
biblical  Pathrns) ,  and  Lower  Esrypt,  includine  the 
Delta   (Ta-meh) .     In  the  earliest  historical  peri- 


od Upper  Egypt  contained  many  marshy  tracts, 
later  tilled  up  by  alluvial  deposits,  and  the 
Delta,  which  even  now  has  a  thin  soil,  was  one 
vast  marsh,  though  it  allorded  good  pasturage 
for  cattle,  and  was  a  favorite  resort  for  lumting 
wild  fowl.  In  the  course  of  time  the  constant 
deposits  of  alluvial  matter  considerably  increased 
the  area  of  arable  land  both  in  the  north  and  in 
the  south,  but,  from  the  first,  the  conditions  were 
more  favorable  for  agriculture  in  Upper  than  in 
Lower  EgyjJt,  and  in  the  time  of  the  old 
Empire  the  Delta  was  far  behind  the  southern 
part  of  the  country  in  civilization.  Upper  Egypt 
was  early  divided  into  some  twenty  provinces  or 
counties,  called  nomes  (  vofioi  )  by  the  Greeks, 
and  later,  in  obvious  imitation  of  this  division, 
a  similar  number  of  nomes  is  found  in  Lower 
Egypt  as  well.  At  times  the  number  of  the 
nomes  varied,  but  in  general  it  was  from  forty 
to  forty-two.  The  capitals  of  the  nomes  were 
each  the  seat  of  a  particular  divinity  or  group  of 
divinities. 

Ethnology.  The  ancient  Egyptians  believed 
themselves  to  be  an  indigenous  people,  free  from 
all  foreign  admixture,  and  all  the  known  facts 
tend  to  favor  their  contention.  Both  their  lan- 
guage and  their  physical  characteristics  show 
that  they  belonged  to  the  Hamitic  branch  of  the 
Caucasian  race,  the  white  inhabitants  of  north- 
ern Africa.  They  represent  this  race  very  pure- 
ly; the  admixture  of  Semitic  and  negro  blood  is 
not  considerable.  Their  relatives  are  the  Berbers 
of  northern  Africa  and  the  Bisharis,  Gallas,  and 
Somalis,  of  eastern  Africa.  The  evident  rela- 
tionship subsisting  between  Egyptian  and  the 
Semitic  languages  has  given  rise  to  several 
theories.  Some  scholars  (for  example,  Wiede- 
mann and  de  Morgan)  believe  that  the  Egyptians 
and  the  kindred  Hamitic  races  migrated  in  pre- 
historic times  from  Asia  into  Africa.  Erman 
holds  that  at  some  remote  period  the  Xile  Valley 
was  invaded  by  Semites,  who,  though  few  in 
number,  were  able  to  conquer  the  country  and  to 
impose  their  language  on  the  conquered  people. 
According  to  this  theory  the  Egyptians  were,  to 
use  Erman's  own  expression,  'Semitized  Nubians.' 
Other  scholars  (as  Palgrave,  Brinton,  and 
Keane)  hold  that  the  ancestors  of  both  Semites 
and  Hamites  originally  dwelt  together  in  north- 
ern Africa,  whence  the  former  emigrated  at  a 
very  remote  period  into  Arabia.  A  very  clear 
summary  of  the  whole  argument  is  to  be  foimd 
in  Barton,  A  Sketch  of  Semitic  Origins  (New 
York,  1902).  The  weight  of  evidence  seems  to 
be  rather  in  faA^or  of  the  last  hypothesis.  The 
Hyksos  invasion  led.  apparently,  to  little  inter- 
mingling of  races,  but  under  the  New  Empire 
there  was  some  infusion  of  Semite  blood,  espe- 
cially from  the  slaves  captured  in  the  Asiatic 
wars.  Under  the  Twenty-second  Dynasty  the 
Libyans  contributed  an  important  element  to  the 
population,  and  the  Ethiopians  (Dynasty 
Twenty-five)  probably  added  some  Nubian  ele- 
ments. The  Assyrian  rule  was  of  a  very  tem- 
porary character,  and  neither  this  nor  the 
Persian  dominion  affected  the  population  appre- 
ciably, lender  the  Ptolemies  there  was  a  con- 
siderable influx  of  Greeks,  especially  into  the 
Delta  and  the  Fayfin,  and  many  Jews  settled  in 
the  commercial  cities.  The  ^lohammodan  con- 
quest in  the  seventh  century  a.d.  brought  a  large 
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Arab  population  into  Egypt,  which  later  received 
additions  from  the  Tatar  Turks.  In  spite,  how- 
ever, of  all  this,  the  old  type  maintained  itself 
with  considerable  purity,  and  the  Egyptian  fellah 
of  the  present  day  is  the  true  descendant  of  his 
forefathers  under  the  early  Pharaohs. 

GovERMiEiVT  AND  Administkation.  It  has 
been  conjectured  that  the  nomes  or  provinces  of 
ancient  Egj'pt  represent  the  remains  of  a  number 
of  independent  States  which,  in  course  of  time, 
were  brought  together  under  a  central  authority. 
It  is  not  improbable  that  such  a  condition  actually 
existed,  but.  if  so,  it  must  have  been  at  a  very 
remote  period  of  antiquity.  Long  before  the  be- 
ginning of  the  historical  period  Egypt  had  ad- 
vanced to  another  stage  of  political  development, 
and  consisted  of  two  kingdoms,  the  Delta  and  the 
South,  with  their  frontier  not  far  from  Memphis. 
These  two  kingdoms  were  united  into  a  single 
monarchy  before  the  time  of  the  earliest  monu- 
ments; but  the  memory  of  the  union  was  pre- 
served in  the  titles  of  the  Egyptian  kings  down 
to  the  period  of  Roman  dominion.  As  in  other 
Oriental  countries,  the  Government  of  Egj'pt  was, 
in  theory  at  least,  an  absolute  despotism ;  the 
will  of  the  King  was  law.  But  in  practice  this 
was  modified  by  various  circumstances.  At 
times,  for  example,  the  great  nobles  became  al- 
most independent  of  the  Crown,  and  the  central 
power  was  correspondingly  abridged ;  and  later 
the  ecclesiastical  power  encroached  upon  the 
royal  prerogative  until  it  finally  usurped  the 
whole  authority. 

Under  the  Old  Empire  the  Government  of 
Egypt  was  organized  on  the  basis  of  a  great 
bureaucracy.  The  various  governmental  depart- 
ments, at  the  head  of  which  stood  that  of  the 
Treasury,  were  systematically  arranged  and  there 
was  a  regular  gradation  of  officials,  each  in- 
trusted with  specific  duties,  and  each  directly 
responsible  to  his  immediate  superior.  The 
nomes,  however,  occupied  a  somewhat  peculiar 
position.  Each  nome  had,  to  a  large  extent,  its 
own  internal  admistration,  and  formed  a  copy  in 
miniature  of  the  State.  It  had  its  own  treasury, 
its  own  courts  of  justice,  and  its  own  militia. 
The  nomarchs,  or  rulers  of  nomes,  were  the  heads 
of  ancient  noble  families  possessing  large  landed 
estates  and  numerous  special  privileges.  In  the 
troubled  period  Avhieh  followed  the  close  of  the 
Old  Empire  they  took  advantage  of  the  weakness 
of  the  central  power  to  make  themselves  prac- 
tically independent  princes.  In  this  way  there 
arose  a  feudal  system  similar  to  that  which  pre- 
vailed in  mediipval  Europe.  The  nomarchs  of 
the  Middle  Empire  acknowledged  the  King  as 
their  suzerain,  but  they  were  no  longer  his  ser- 
vants. Amenemhat  I.,  the  founder  of  the  Twelfth 
Dynasty,  was  partly  successful  in  his  effort  to 
curb  the  power  of  these  haughty  nobles :  but  he 
was  never  able  to  bring  them  into  complete  sub- 
jection, and  they  maintained  their  power  and 
their  privileges  down  to  the  time  of  the  Hyksos 
War.  But  though  the  bureaucratic  State  of  the 
Old  Empire  gave  way  to  the  feudal  State  of  the 
^Middle  Empire,  there  was  lit.tle  change  in  the  ex- 
ternal form  of  the  Government,  and  the  Treasury 
Department,  at  least,  with  its  numerous  and 
varied  administrative  fimctions,  remained  un- 
changed. 

The    Eighteenth    Dynasty    established    a    new 


order  of  things.  The  old  turbulent  nobility  had 
been  swept  away  in  the  Hyksos  wars,  their  es- 
tates had  fallen  into  the  hands  of  the  Crown,  and 
the  nomes  were  administered  by  royal  governors. 
The  feudal  system  of  the  ^Middle  Empire  gave 
way  to  a  highly  centralized  military  government. 
At  the  same  time  there  \\as  another  important 
feature.  Under  the  New  Empire  the  priestly 
class  rose  greatly  in  importance.  The  immense 
booty  derived  from  the  Asiatic  wars  was  lavished 
upon  the  temples,  which  at  the  same  time  ac- 
quired extensive  landed  estates.  This  was  nota- 
bly the  case  with  priests  of  the  god  Amnion  of 
Thebes,  and  the  great  wealth  thus  accumulated 
gave  the  Theban  hierarchy  so  overwhelming  an 
influence  that  they  were  at  last  able  to  overthrow 
the  royal  authority,  and  to  establish  a  priestly 
dynasty  (the  Twentj^-first),  ruling  upon  theo- 
cratic principles.  In  the  meantime,  the  army, 
largely  composed  of  mercenary  troops,  had  gained 
in  power  and  importance.  Many  of  the  chief 
offices  of  the  State  fell  into  the  hands  of  mili- 
tary officials,  and  finall}^  the  Libj-an  mercenaries 
under  Sheshonk  drove  out  the  priest-kings,  and 
established  Dynasty  Twentj'-two. 

From  a  very  early  period  the  system  of  laws 
was  highly  developed,  and  the  administration  of 
justice  played  an  important  part  in  the  State. 
Diodorus  states  that  the  Egyptians  possessed 
sacred  books  of  laws  the  composition  of  which 
they  ascribed  to  the  god  Thoth,  and  that  other 
laws  were  enacted  by  various  monarchs.  Xo  col 
lections  of  laws  have  been  preserved,  though  a 
number  of  papyri  give  information  as  to  legal 
procedure  in  particular  cases,  both  civil  and 
criminal.  Each  nome  had  its  own  court  over 
which  the  nomarch  presided.  There  were  also 
under  the  Old  Empire  six  courts  of  wider  juris- 
diction, known  as  the  'Six  Great  Houses,'  com- 
posed of  high  nobles  with  the  Vizier  at  their 
head  as  chief  justice.  Under  the  New  Empire, 
the  Vizier  was  still  the  chief  justice  by  virtue 
of  his  office,  but  the  institution  of  the  'Six  Great 
Houses'  no  longer  existed.  There  Avere,  however, 
district  courts  throughout  the  land.  They  were 
composed  of  certain  high  officials,  and  the  Gov- 
ernor of  the  district  usually  presided.  From  the 
decision  of  these  courts  there  was  an  appeal  to 
the  King.  The  judges  were  at  all  periods  under 
the  special  protection  of  ^la't,  the  goddess  of 
truth  and  right ;  they  wore  her  image  when  on 
the  bench,  and  many,  if  not  all  of  them,  Avere 
her  priests. 

Language.  Egyptian  belonged  to  the  Hamitic 
family  of  speech,  of  which  the  principal  modern 
representatives  are  the  Galla,  Somali,  and 
Bishari  of  eastern  Africa,  and  the  Berber  lan- 
guages of  northern  Africa.  Egyptian  itself 
shows  an  undeniable  relationship  to  the  Semitic 
languages,  though  it  is  not  yet  determined 
whether  this  rel.itionship  depends  iipon  an  early 
conquest  of  the  Nile  Valley  by  Semites,  or  upon 
a  primitive  kinship  between  the  peoples  of  the 
Hamitic  and  Semitic  stocks.  The  oldest  monu- 
ments of  the  Egv'ptian  language  go  back  to 
about  B.C.  4000,  and  it  did  not  die  out  as  a  spoken 
language  until  about  three  centuries  ago.  In  the 
course  of  its  long  history  it  naturally  underwent 
many  changes.  The  language  of  the  Old  Empire, 
for  example,  was  no  more  intelligible  to  an  Egyp- 
tian of  the  Nineteenth  Dynasty  than  Latin  would 
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be  to  the  average  Italian  of  the  present  day. 
EgA'ptologists  distinguish  the  foHowing  chief 
periods  of  the  language :  ( I )  Old  Egyptian,  the 
classical  language  of  the  Old  Empire.  Long  after 
it  had  ceased  to  be  spoken,  it  led  an  artificial 
existence  as  a  learned  language,  playing  much  the 
same  part  as  Latin  played  in  medii^val  Europe, 
and  was  regularly  employed  for  religious  and 
monumental  purposes  down  to  the  Roman  period. 
Careful  philological  training  was  not,  however, 
a  distinguishing  characteristic  of  the  Eg;\'ptian 
scribes,  and  therefore  texts  composed  in  Old 
Egyptian  after  B.C.  1000  are  all  bad  imitations 
of  earlier  monuments ;  those  written  after  B.C. 
500  are  barbarous.  The  best  grammar  of  Old 
Egyptian  is  Erman.  Altiiqyptische  Gravtmatik 
(Berlin.  1894;  English  trans.,  London,  1894). 
(2)  Middle  Egyptian,  the  popular  language  of 
the  Middle  Empire.  It  represents  an  intermedi- 
ate stage  between  the  language  of  the  Old  and 
that  of  the  Xew  Empire.  Most  of  the  old  forms 
and  inflections  are  retained,  but  some  of  the  pe- 
culiarities of  the  later  speech  begin  to  make  their 
appearance.  This  stage  of  Egyptian  is  treated  by 
Erman  in  his  Die  Sprache  des  Papi/rus  ^Yestcar 
(Gottingen,  1889).  (3)  Neo-Egj'ptian,  the  popu- 
lar language  of  the  Xew  Empire  (about  B.C.  1500- 
1000) .  It  is  represented  by  a  considerable  number 
of  papyri  written  almost  exclusively  in  the  hierat- 
ic character,  and  containing  chiefly  tales,  poems, 
letters,  and  legal  documents.  This  period  of  the 
language  is  exhaustively  treated  in  Erman, 
Neitagj/ptisdie  Orammatik  (Leipzig.  1889).  (4) 
Late  Egyptian,  the  popular  language  in  use  from 
about  B.C.  700  to  the  Christian  Era.  It  is  often 
called  demotic,  but  this  is  not  strictly  correct, 
since  the  term  demotic  properly  designates  not 
the  language  of  this  period,  but  the  script  in 
which  it  is  written.  Late  Egyptian  is  repre- 
sented by  a  large  number  of  papyri  written  in  the 
demotic  script.  They  contain  chiefly  legal  and 
commercial  documents,  letters,  and  magical  texts, 
together  with  a  few  tales.  There  is  no  good  treat- 
ment of  this  subject.  The  best  is  by  Brugsch,  Gram- 
maire  dcmotique  (Paris.  1855),  but  that  is  anti- 
quated. (5)  Coptic,  the  language  of  Christian 
Egypt,  and  the  latest  descendant  of  Old  Eg^^p- 
tian.  It  is  written  in  a  modification  of  the  Greek 
alphabet  with  the  addition  of  some  characters 
derived  from  demotic,  and  in  its  vocabulary  it 
has  borrowed  freely  from  the  Greek.  A  number 
of  local  dialects  may  be  distinguished.  As  a 
spoken  language  it  died  out  only  about  300  years 
ago,  and  it  is  still  employed  as  the  ritual  lan- 
guage of  the  Coptic  Church.  Coptic  possesses 
an  extensive  literature,  which  is  almost  entirely 
of  a  religious  character  and  includes  many  trans- 
lations from  Greek  works.  The  standard  gram- 
mar of  the  language  is  Stern,  Koptische  Gram- 
matik  (Leipzig,  1880)  ;  Steindorff,  Koptische 
Grannnalik  (Berlin,  1894).  is,  however,  better 
adapted  to  the  needs  of  beginners.  Both  Erman's 
Aliiigyptische  Grammaiik  and  SteindorflF's  Kop- 
tische Grammatik  contain  useful  bibliographies, 
which  together  cover  all  the  periods  of  the  lan- 
guage. 

In  Egyptian,  as  in  the  Semitic  languages,  tri- 
consonantal  stems  prevailed,  though  even  in  the 
oldest  texts  many  stems  had  been  reduced  by 
corruption  to  a  bi-consonantal  scheme.  Quad- 
riliterals  and  quinquiliterals  were  formed,  chiefly 
by   partial    reduplication.      As    in    Coptic,    each 


word  had  but  one  full  vowel,  which  stood  either 
in  the  penult  or  ultima.  In  closed  syllables  it 
was  sliort ;  in  open  syllables  it  was  long.  The 
accent  of  a  word  rested  upon  the  syllable  con- 
taining the  full  vowel.  As  in  Semitic,  each  word 
or  sj'llable  must  begin  with  a  consonant.  The 
language  possessed  both  independent  and  suffixed 
personal  pronouns,  which  were  employed  much  as 
in  Semitic.  The  number  of  the  demonstrative 
pronouns  is  considerable.  In  Old  Egj'ptian  there 
\\as  no  article:  the  definite  article  first  comes 
into  use  in  Middle  Eg^'ptian,  and  the  indefinite 
article  in  Neo-Egyptian.  In  the  substantive  and 
in  the  verb,  two  genders  were  distinguished, 
masculine  and  feminine,  the  latter  standing  also 
for  the  neuter.  As  in  Semitic,  the  feminine  end- 
ing of  the  substantive  was  t.  There  were  three 
numbers — singular,  dual,  and  plural,  each  dis- 
tingTiished  by  special  endings,  but  the  dual  early 
became  obsolete.  The  old  inflection  of  the  verb, 
formed  by  the  addition  of  certain  pronominal 
endings  to  the  stem,  resembled  the  Semitic  per- 
fect, and  distinguished,  apparently  by  difference 
of  vocalization,  an  active-passive  and  a  passive- 
intransitive  form :  but  the  former  was  almost 
obsolete  at  the  time  of  the  earliest  texts.  The 
later  inflection  was  formed  by  suffixing  a  per- 
sonal pronoun  to  a  participial  form.  Both  active 
and  passive  forms  are  distinguished.  Auxiliary 
verbs  are  found  in  the  oldest  texts ;  in  the  later 
stages  of  the  language,  they  are  employed  with 
increasing  frequency,  and  in  Coptic,  with  the  ex- 
ception of  a  few  survivals,  conjugation  by  means 
of  auxiliary  verbs  in  combination  with  the  in- 
finitive or  participle  has  entirely  supplanted  the 
older  modes  of  inflection.  A  causative  was 
formed  by  prefixing  s  to  the  stem,  and  it  is  prob- 
able that  other  derived  conjugations  may  have 
existed  at  a  very  remote  period.  There  are,  at 
least,  traces  of  a  reflexive  form  with  prefixed  v, 
like  the  Semitic  Niphal.  The  verb  also  formed 
a  participle,  an  imperative,  and  an  infinitive; 
the  last  named  had  both  masculine  and  femi- 
nine forms  and  was  treated  like  a  noun. 
The  genitive  relation  was  originally  expressed 
by  simple  juxtaposition,  the  accent,  as  in 
the  Semitic  construct  connection,  shifting  to 
the  second  word.  It  was  later  expressed  by  means  of 
a  particle  (originally  a  demonstrative  pronoun) 
placed  before  the  nomen  rectum.  The  structure 
of  the  .sentence  was  generally  simple.  The  pre- 
vailing order  was  verb,  subject,  direct  object,  in- 
direct object.  This,  however,  might  be  modified 
by  special  circumstances.  A  pronoun,  for  ex- 
ample, preceded  a  noun,  and  a  word  might  be 
placed  out  of  the  usual  order  for  the  sake  of 
emphasis.  Consult,  in  addition  to  the  gram- 
matical works  cited  above:  Sethe.  Dns  (if))/ptischc 
'S'erbiim  (Leipzig,  1899-1902),  and  Erman.  "Die 
Flexion  des  ag\'ptischen  Verbums,"  in  Sit::ii)H/s- 
herichte  der  kouifiUchrn  preiissischen  Akademie 
der  Wissenschnftcn  zu  Berlin,  xix.    (1900). 

Writixg.  The  hieroglyphic  system  of  writing 
was  believed  by  the  Egyptians  to  have  been  in- 
vented by  the  god  Thoth.  who  instructed  the  in- 
habitants of  the  Nile  Valley  in  its  use.  It  is 
found  fully  developed  on  the  most  ancient  monu- 
ments, and  continued  to  bo  used  for  monumental 
inscriptions  down  to  the  Roman  period.  The 
latest  hieroirlyphic  inscription  dates  from  the 
year  a.d.  250.  (See  Esne.)  The  individual 
characters   or  hieroglyphs  are   pictures   of  men. 
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animals,  plants,  weapons,  implements,  and  other 
objects.  Their  number  is  very  large,  though  only 
about  live  hundred  are  in  frequent  use.  As  re- 
gards their  employment,  they  naturally  resolve 
into  three  classes:  ( 1)  Plionetic  signs,  which  are 
either  alphabetic  or  sj'llabic;  that  is,  they  stand 
either  for  a  single  consonant  or  for  a  syllable. 
(2)  Ideograms,  which  properly  represent  each 
a  particular  word,  but  are  frequently  used,  in  a 
purely  phonetic  manner,  to  rej^resent  any  word 
having  the  same  group  of  consonants.  (3)  De- 
terminatives, or  signs  placed  after  words  to 
indicate  their  meaning  in  a  general  way.  For 
examjjle,  verbs  of  motion  were  determined  by  a 
pair  of  legs;  names  of  animals,  by  the  picture  of 
a  hide  with  the  tail  attached.  The  determina- 
tives were  not  pronounced,  but  merely  served 
as  an  indication  to  the  reader.  The  prevailing 
orthography  required  that  each  word  should  be 
written  by  means  of  its  ideogram  ( if  it  had  one ) , 
and  to  this  was  added  an  indication  of  the  pro- 
nunciation in  phonetic  characters.  Sometimes 
the  whole  word  was  thus  spelled  out.  As  in  all 
ancient  systems  of  writing,  except  the  Assyro- 
Babj'lonian  cuneiform,  only  the  consonants  were 
written,  the  vowels  being  left  for  the  reader  to 
supply.  {See  Hieroglyphics.)  While  the  hiero- 
glyphics Avere  well  adapted  for  monumental  in- 
scriptions cut  in  stone,  and  lent  themselves  ad- 
mirably to  decorative  efl'ects,  they  were  very 
unwieldy  where  rapidity  was  essential.  At  a 
very  early  period,  therefoi-e,  another  kind  of 
script,  called  the  hieratic,  came  into  use  for 
writing  on  papyrus.  The  same  characters  were 
used,  but  in  a  more  cursive  form ;  only  the  essen- 
tial features  of  the  hieroglypliics  were  retained 
and  these  were  merely  indicated  by  a  few  strokes. 
Hieratic,  therefore,  diiTers  from  hieroglyphic  writ- 
ing in  much  the  same  way  that  our  written  let- 
ters differ  from  print.  There  was  a  constant 
tendency  to  give  the  hieratic  a  more  cursive 
form  when  applied  to  business  and  other  prac- 
tical purposes,  and  this  tendency  resulted,  about 
B.C.  700,  in  the  development  of  a  new  script, 
called  the  demotic  or  'popular'  writing.  Demotic 
was  simply  a  very  cursive  script,  and  was 
developed  from  hieratic  just  as  this  Avas  dcA'cl- 
oped  from  hieroglyphic  writing.  It  was  in  gen- 
eral use  for  papyri  of  a  secular  character  as  late 
as  the  Roman  period.  The  most  recent  demotic 
text  dates  from  the  fifth  century  a.d.  Through- 
out all  these  changes,  the  system  of  Avriting  re- 
mained the  same ;  it  was  merely  the  forms  of  the 
characters  that  were  altered.  In  the  second  cen- 
tury A.D.  the  EgA'ptians  seem  to  haA'e  realized 
the  cumbrous  nature  of  the  demotic  cursiA'e 
script,  and  attempted  to  Avrite  their  language 
in  the  very  simple  Greek  characters.  These  at- 
tempts resulted  in  the  development  of  the  Coptic 
alphabet  of  thirty-one  letters,  of  AA'hich  twenty- 
four  AAcre  borroAA-ed  from  the  Greek  alphabet, 
AA'hile  the  remaining  seven,  representing  sounds 
for  AA'hich  the  Greek  alphabet  had  no  equivalent, 
Avere  derived  from  demotic.  In  addition  to  its 
simplicity,  this  alphabet  has  the  great  advantage 
of  expressing  the  voAvels  as  Avell  as  the  conso- 
nants. As  the  A'OAA'Cls  are  ncA'cr  indicated  in  the 
older  system,  Coptic  becomes  practically  the  only 
guide  to  the  A'ocalization  of  all  the  earlier  stages 
of  the  language. 

Literature  axd  Science.     That  the  literature 
of  the  ancient  Egyptians  Avas  very  rich  is  evident 


from  the  remains  of  it  that  Ave  noAV  possess.  The 
earliest  examples  of  religious  literature  are  pre- 
ser\-ed  in  the  texts  engraved  in  the  pyramids  of 
Dynasties  FIa'c  and  Six,  and  consist  of  magical 
formula?  designed  to  secure  the  Avelfai-e  of  the 
deceased  in  the  future  life.  They  have  been 
published  and  translated  by  Maspero  in  liecueil 
tie  travaux  (Paris,  1882  et  seq. ).  A  later  col- 
lection of  texts  of  a  similar  character  is  to  be 
found  in  the  Book  of  the  Dead.  ( See  Dead,  Book 
OF  THE.)  The  great  mass  of  Egyptian  religious 
literature  consists  of  imitations  of  and  extracts 
fi"om  these  collections.  There  Avere,  moreoA'er, 
many  religious  myths,  though  but  few  have  been 
preserved.  Plutarch  gives  a  very  full  account  of 
the  myths  relating  to  Osiris  and  his  family  in 
his  TlefA  "laiSos  Kal  '  OalpiBos,  and  a  fcAV  legends 
of  the  sun-god  Re  are  to  be  found  on  the  Egj^p- 
tian  monuments.  These  are  fully  treated  by 
Wiedemann  in  his  Religion  of  the  Ancient  Egyp- 
tians (Eng.  trans.,  Xcav  York,  1897).  There  were 
also  a  number  of  ritual  texts  giving  minute  direc- 
tions in  regard  to  the  temple  services.  The  rituals 
of  the  Theban  divinities  Amnion  and  ^lut  haA'e 
been  published  in  facsimile  by  the  authorities  of 
the  Berlin  Museum  (Hieratische  Papyrus  aus  den 
Loniglichen  Museen  zti  Berlin,  1896-1901).  Con- 
trary to  the  expectations  entertained  before  the 
decipherment  of  the  hieroglyphics,  Egyptian  lit- 
erature is  totally  lacking  in  Avorks  of  a  philo- 
sophical or  speculatiA'e  character.  Collections  of 
moral  majims.  resembling  in  many  respects  the 
Biblical  Book  of  Proverbs,  seem  to  have  been  pop- 
ular. Among  the  best  known  are  the  Proverbs 
of  Ptah-hotep  (Prisse  d'Avennes,  Facsimile  d'un 
papyrus  egyptien  en  caracteres  hieratiques,  trouve 
a  Thebes,  Paris,  1847),  and  the  Prescriptions 
of  Ani  (jMariette,  Les  papyrus  egyptiens  du  musee 
de  Boulaq,  Paris,  1872-77).  All  such  Avorks  are. 
hoAVCA'er,  entireh'  practical  in  their  object,  and 
present  no  abstract  philosophical  ideas.  Egyp- 
tian science  Avas  also  entirely  practical,  and  falls 
far  short  of  the  expectations  raised  by  classical 
Avriters.  The  Rhind  Papyrus  of  the  British  Mu- 
seum is  the  most  extensiA'e  mathematical  Avork 
of  the  ancient  Egj'ptians  that  has  been  preserved. 
Dr.  August  Eisenlohr  published  a  facsimile  of 
this  papyrus  accompanied  by  a  translation  and 
commentary  under  tlie  title,  Ein  mathematisches 
Handbuch  der  alien  Aegypter  (Leipzig,  1877), 
and  a  facsimile  in  colors  AA'as  later  issued  by  the 
trustees  of  the  British  Museum  (London,  1898). 
It  is  a  mere  handbook  containing  the  solution  of 
a  number  of  arithmetical  and  geometrical  prob- 
lems of  practical  application.  Hoav,  for  example, 
to  diA'ide  so  many  loaA'es  of  bread  or  so  many  jars 
of  beer  among  a  certain  number  of  persons  so 
that  each  shall  receive  a  certain  proportion:  hoAv 
to  calculate  the  number  of  bushels  of  corn  that  can 
be  contained  in  a  granary  of  given  dimensions ; 
hoAv  to  calculate  the  area  of  a  field  of  giA'en  linear 
dimensions,  etc.  Addition  and  subtraction  Avere 
easily  handled,  but  multiplication  or  division  by 
any  number  larger  than  two  inA'oh'ed  a  very  long 
and  tedious  process.  Of  the  astronomy  of  the 
EgA'ptians  little  is  knoAvn  at  present,  though  it  is 
evident  that  they  paid  much  attention  to  the 
subject.  They  mapped  out  the  constellations, 
distinguished  hetAA'een  planets  and  fixed  stars, 
and  constructed  charts  exhibiting  the  positions  of 
the  stars  during  the  tAA'eh'e  hours  of  the  night. 
The   Egyptian  year  contained   365  days  divided 
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into  12  months  of  30  days  each,  with  5  inter- 
calary days  added  at  the  end  of  the  year.  From 
the  earliest  times  great  attention  was  paid  to 
medicine,  and  the  Egyptian  physicians  enjoyed  a 
high  reputation  among  the  nations  of  antiquity. 
One  extensive  medical  work,  the  Papyrus  Ebers 
(see  Ebeks,  G.  M. ),  written  about  B.C.  1550,  has 
been  preserved,  and  fragments  of  similar  works 
have  been  found.  Among  the  latter  are  portions 
of  treatises  on  gynaecology  and  veterinary  medi- 
cine. (Consult  Griffith,  The  Petrie  Papyri,  Lon- 
don, 1898.)  Although  embalming  was  practiced 
from  very  early  times,  the  Egyptians  never  ac- 
quired much  knowledge  of  anatomy.  Their  medi- 
cal works  are  little  more  than  collections  of  pre- 
scriptions, and  it  is  evident  that  their  practice 
was  altogether  empirical.  The  remedies  pre- 
scribed are  often  most  repulsive,  and  tlie  repeti- 
tion of  magical  formula  was  believed  to  increase 
the  efficacy  of  the  medicaments  employed.  The 
belief  in  magic  was  universal  in  all  periods  of 
Egj'ptian  history,  and  the  literature  on  the  sub- 
ject is  most  extensive.  It  has  been  seen  that  the 
magical  formuhe  of  the  Boole  of  the  Dead  and  of 
older  collections  of  similar  import  formed  the 
bulk  of  Egyptian  religious  literature,  and,  in  ad- 
dition to  these  collections,  numberless  charms 
and  incantations  were  devised  for  every  conceiv- 
able purpose.  A  most  interesting  collection  of 
these  incantatory  formulae  is  to  be  found  in  the 
well-known  Harris  Magical  Papyrus  (Chabas,  Le 
papyrus  mayique  Harris,  Chalon  -  sur  -  Saone, 
1860).  No  collection  of  laws  has  been  found, 
though  there  are  many  documents  illustrating 
the  civil  and  criminal  laws  of  the  ancient  Egyp- 
tians. Among  the  most  interesting  and  valuable 
of  these  are  the  Turin  Papyrus  (translated  by 
Renouf  in  Records  of  the  Past,  1st  series,  viii., 
London,  1879)  containing  a  report  of  the  proceed- 
ings in  regard  to  a  conspiracy  against  Rameses 
III.,  and  the  Abbott  Papyrus  (translated  by 
Horrack,  Records  of  the  Past,  1st  series,  xii.), 
which  contains  a  report  of  the  investigation  of 
the  tomb  robberies  in  the  reign  of  Rameses  IX. 
(about  B.C.  1100).  Full  accounts  of  these  cele- 
brated cases  are  given  in  Erman,  Life  in  Ancient 
Egypt  (New  York,  1894).  The  poetry  of  the 
Twelfth  Dynasty  formed  the  model  for  all  subse- 
quent periods ;  it  somewhat  resembles  Helirew 
poetry,  employing  the  same  parallel istic  form, 
but  is  much  inferior  to  it.  The  only  epic 
poem  that  has  survived  celebrates  the  victory  of 
Rameses  II.  over  the  Hittites  at  Kadesh  on  the 
Orontes.  It  contains  some  spirited  passages,  but 
the  action  drags  interminably,  and  the  long  and 
turgid  declamations,  in  which  the  King  boasts  of 
his  superhuman  prowess,  are  wearisome  to  a  mod- 
ern reader.  The  authorship  of  the  poem  has  been 
erroneously  attributed  to  a  certain  Pentaur ;  he 
was,  however,  merely  the  copyist  of  the  manu- 
script (Papyrus  i^nUier,  iii.),  which  is  published 
in  the  Select  Papyri  of  the  British  Museum,  part 
1.  (London,  1842).  A  translation  of  the  poem 
by  Lushington  is  given  in  Records  of  the  Past, 
1st  series,  vol.  ii.  (London,  1875).  In  lyric 
poetry  the  Eg^'ptians  were  more  successful.  There 
are  many  fine  hymns,  and  the  few  love-songs  that 
have  survived  are  graceful  and  yileasing.  though 
they  exhibit  no  great  depth  of  feeling.  Good  ex- 
amples of  the  former  are  to  be  found  in  Wiede- 
mann, Religion  of  the  Ancient  Egyptians  (New 
York,    1897)  ;    the    love-songs    are    collected    in 


Maspero,  Etudes  egyptiennes  (Leipzig,  1879),  and 
are  more  fully  treated  in  W.  Max  jNliiller's  Die 
Liebespocsie  der  alten  Aegypter  (Leipzig,  1899), 

In  their  entertaining  literature,  tlie  Egyptians 
excelled  all  other  Oriental  nations  of  antiquity. 
From  the  earliest  times  they  delighted  in  tales 
and  stories,  and  the  professional  story-teller  was 
as  familiar  a  figure  in  ancient  Memphis  and 
Thebes  as  he  is  to-day  in  the  bazaars  of  Cairo. 
Llany  of  these  old  Egyptian  tales  have  been  pre- 
served, and  are  accessible  to  modern  readers  in 
excellent  translations.  It  is,  of  course,  natural 
that  such  stories  should  attach  themselves  to  fa- 
mous historical  personages  of  former  days,  and 
this  is  the  case  with  the  Papyrus  Westcar  (Er- 
man, Die  Mdrchen  des  Papyrus  Westcar,  Berlin, 
1890),  a  collection  of  stories  dating  from  the 
time  of  the  Middle  Empire.  In  this  collection 
King  Cheops  is  represented  as  suffering  from  in- 
somnia, and  calling  upon  his  sons  to  entertain 
him  with  stories.  We  here  recognize  the  earliest 
example  of  the  familiar  literary  device,  often 
employed  in  later  times,  whereby  a  number  of 
persons  are  brought  together  by  some  special  oc- 
casion which  furnishes  a  motive  for  story-telling. 
The  princes  obey  their  father's  command,  and 
narrate,  in  turn,  tales  of  the  wonders  wrought  by 
famous  magicians.  One  of  these  magicians  con- 
structs a  small  crocodile  of  wax,  which,  when 
thrown  into  the  water,  attains  a  formidable 
size,  and  seizes  the  lover  of  the  magician's  faith- 
less wife.  Another,  by  his  incantations,  lays 
bare  the  bed  of  a  lake,  and  recovers  a  jewel  lost 
by  a  lady  of  the  Court,  after  which  he  returns 
the  water  to  its  former  place.  When  the  turn  of 
Prince  Hardadaf  comes,  he  tells  of  a  wonderful 
magician  then  living,  and  is  commanded  to  bring 
him  to  Court,  The  magician,  after  giving  some 
marvelous  proofs  of  his  skill,  predicts  that  the 
wife  of  a  certain  priest  will  shortly  bear  to  the 
sun-god  Re  three  children,  who  will  establish  a 
new  dynasty  in  Egypt,  The  narrative  then 
passes  to  the  birth  of  the  children  and  the  mar- 
vels by  which  it  was  attended.  Unfortunately, 
the  manuscript  is  incomplete,  and  the  end  of  the 
story  is  lost.  The  tale  of  the  Fated  Prince 
{Papyrus  Harris  No,  500)  is  based  upon  a 
motive  familiar  in  the  folk-lore  of  many  peo- 
ples. A  prince  is  born,  and  at  his  birth  it 
is  predicted  that  he  will  die  by  a  crocodile,  a 
serpent,  or  a  dog.  To  prevent  the  accomplish- 
ment of  the  prediction,  his  father  causes  him  to 
be  brought  up  in  an  inaccessible  castle,  where  he 
is  carefully  watched  and  tended.  Attaining  man- 
hood, the  prince  refuf*s  to  remain  thus  impris- 
oned, and  sets  forth  into  the  world  lo  seek  his 
fortime.  He  weds  a  princess  whose  watchfulness 
saves  him  from  the  serpent,  and  his  faithful 
dog  seems  to  be  the  means  of  his  deliverance  in 
his  adventure  with  the  crocodile.  But  here  the 
manuscript  breaks  off,  and  we  are  left  in  doubt 
as  to  whether  he  succumbs  to  the  third  fate  or  is 
delivered  from  this  also,  perhaps  by  the  inter- 
position of  some  deity.  The  well-known  Tale  of 
the  Two  Brothers  (Orhiney  Papyrus)  is  fortu- 
nately preserved  entire.  In  this  tale  two 
brothers  live  affectionately  together  until  the 
wife  of  the  elder  falls  in  love  with  the  younger 
and  tempts  him.  He  rejects  her  offer  of  love, 
and  in  revenge  she  falsely  accuses  him  to  her 
husband,  who  seeks  to  kill  him.  The  younger 
brother  flees   from   his   home,   and   takes  up  his. 
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abode  in  a  solitarj-  place.     The  gods,  pitying  his 
loneliness,  fashion  a  woman  of  surpassing  beauty 
to  be  his  wife,  but  she,  too,  proves  faithless.     A 
lock  of  her  beautiful  hair  is  borne  by  the  sea  to 
the  King  of  Egj'pt,  who  sends  his  messengers,  and 
she  readily  allows  herself  to  be  carried  off.     Her 
husband  is  slain^  but  is  miraculously  restored  to 
life,  and,  after  a  series  of  wonderful  adventures, 
becomes  King  of  Egj-pt.  and  punishes  his  faith- 
less wife  with  death.     In  addition  to  the  wonders 
of  magic,  travels  and  adventure  in  strange  lands 
formed  a  favorite  theme  of  the  Egyptian  story- 
tellers.    The  story  of  the  shipwrecked  mariner, 
a  sort  of  Egyptian  Sindbad,  who  is  cast  upon  a 
fabulous   island  peopled  with   serpents,   and   the 
legend   of   the  taking  of   Joppa   by   the   General 
Tahuti,  who  contrives  to  introduce  his  men  into 
the  town  concealed  in  sacks  of  grain,  are  good 
examples  of  this  kind  of  narrative.     In  all  these 
stories  the  style  is  simple  and  unaffected,  and  the 
interest  lies  entirely  in  the  development  of  the 
plot.     Of  an  entirely  different  type  is  The  Story 
of  Sinuhe   (Lepsius,  Denkmiilcr,  vol.  vi..  Leipzig. 
1858).  an  Egj^ptian  of  high  rank,  who  flees  his 
country  on  account  of  some  political  complication, 
and  takes  refuge  with  the  Syrian  Bedouins.     He 
is    kindly    received,    vanquishes    a     redoubtable 
champion   in  single  combat,  and  is  advanced  to 
high  honor.     But  after  a  prosperous  life  among 
the  Bedouins,  he  yearns  in  his  old  age  for  his 
native  land,  and  applies  to  the  Pharaoh  for  per- 
mission   to    return    to    Egypt.      His    request    is 
granted,  and,  on  his  return,  he  is  restored  to  all 
his  former  wealth  and  honors.     In  this  story  the 
plot  is  extremely  simple,  while  the  style  is  ornate 
and  florid,  and  the  narrative  is  loaded  with  rhe- 
torical embellishments.     Of  a  similar  character  is 
the    story    of    the    Eloquent    Peasant     (Lepsius, 
Denknuiler,  vol.  vi..  Leipzig,  1858).     The  peasant 
is   robbed   of  his   ass.    and   applies   to   the   chief 
official  of  his  district  for  redress.     His  eloquence 
excites   the    admiration    of    the   official,   who   re- 
ports the  matter  to  the  King,  and  by  his  com- 
mand the  case  is  carried  on  from  term  to  term, 
the    peasant's    speeches    being    carefully    written 
down   and  reported   to   His   ^lajesty.      Here   the 
very  slender  thread  of  narrative  merely  serves  to 
carrv   rhe  semi-poetical  speeches  of  the  peasant, 
which,    for   the    ancient    reader,    constituted    the 
real  charm  of  the  book.    It  Avould  seem  that  these 
very  elaborate  compositions  were  intended  for  a 
more  cultured  circle  of  readers,  while  the  tales 
of   magic   and   wonderful   adventures    reflect,    in 
their    simple    style,    the    stories    current    among 
the    people.      The    rhetorical    narrative    belongs, 
moreover,    to    a    particular    period,    that    of    the 
iliddle    Empire.      Although    still    cultivated    to 
some  extent  by  the  learned,  especially  for  educa- 
tional   purposes,   it   seems   to   have   gone   ovit   of 
fashion   under   the   Xew  Empire,   and   thereafter 
Eg;s'ptian    taste    affected    the    simpler    tales    of 
magic  and  adventure.    One  of  the  latest  romances 
that   have   been   presented   is   the   tale   of   Setna 
Kha-em-Wa'st     (Hess,    Der    demotische    Roman 
von    Stne    Ha-m-us,   Leipzig,    1888)     found    in    a 
demotic  papyrus  of  the  Ptolemaic  period.     The 
hero,  a  son  of  King  Rameses  II.,  devotes  him- 
self to   the   study  of  magic,   and   descends   into 
an  aneipnt  tomb  to  obtain  a  wonderful  book  of 
enchantment  written  by  the  god  Thoth  himself. 
He  secures   the   book,   but   its   possession   brings 


unhappiness,  and  he  is  at  last  compelled  to  re- 
store it  to  its  place  and  to  make  expiation 
for  having  removed  it.  The  plot  of  this  tale  is 
well  constructed,  the  action  advances  rapidly, 
and  the  incidents  are  varied  and  w^onderful.  But 
although  it  is  in  some  respects  a  more  elaborate 
composition  than  the  tales  of  the  older  period,  the 
stj'le  is  simple,  and  shows  no  trace  of  the  strain- 
ing after  effect  which  characterizes  the  rhetorical 
narrative  of  the  ^liddle  Empire.  Translations 
of  such  old  Egyptian  tales  as  have  been  pre- 
served are  given  in  ^laspero,  Les  contes  popu- 
laires  de  VEgypte  ancienne  (Paris,  1889),  and 
in  Petrie,  Egyptian  Tales  (London,  1895-99). 
The  best  translations  from  the  various  depart- 
ments of  Egyptian  literature  are  to  be  found 
in  The  World's  Best  Literature  (ed.  Warner, 
New  York,  1897);  the  translations  in  the  first 
series  of  Records  of  the  Past  (ed.  Birch,  London, 
1874-79)  are  to  be  used  with  caution. 

AxciEXT  Religion.  The  religion  of  ancient 
Egypt  had  its  origin  in  a  low  kind  of  fetishism, 
or  animism,  of  purely  African  character.  Every 
village  of  prehistoric  times  seems  to  have  had  its 
own  god  or  demon,  worshiped  in  some  object, 
usually  a  tree  or  an  animal.  Out  of  this  end- 
less pantheon,  in  course  of  time,  only  the  'great 
gods'  survived;  i.e.  those  of  the  principal  cities. 
The  most  important  deities  of  the  surrounding 
places  were  brought  into  relation  with  the  god 
of  a  city  by  becoming  his  child,  his  wife,  etc. ; 
thus  most  of  the  principal  deities  are  surrounded 
each  by  his  'circle  of  gods.'  The  worship  of 
the  celestial  bodies,  principally  of  the  sun,  de- 
veloped early,  but  was  connected  with  the  lead- 
ing local  cults,  so  that  the  sun  never  had  one 
name  throughout  all  Egypt.  The  earliest  forms 
seem  to  be  Re  and  Horvis.  whom  the  theologians 
differentiated  as  the  midday  sun  and  the  young 
morning  sun,  respectively  (both  worshiped 
in  hawk  form ) .  In  the  earliest  texts,  however, 
we  find  Heliopolis  in  possession  of  its  own  sun- 
god,  Atumu,  in  whom  the  later  theological  system 
saw  the  old  setting  sun.  Osiris  (the  local  god 
of  Abydos  and  Busiris)  also  became  the  set- 
ting sun.  ruling  the  lower  heavens.  In  short, 
sooner  or  later,  almost  every  local  divinity 
was  treated  as  a  form  or  phase  of  the  sun. 
The  confusion  which  existed  even  in  the 
earliest  religious  documents  cannot  be  de- 
scribed. The  Egyptian  priests,  of  course,  felt 
this  confusion,  but  their  attempts  to  construct  a 
logical  system  were  of  little  avail.  Their  genealo- 
gies of  the  gods,  their  identification  of  all  simi- 
lar divinities,  who  were  explained  as  different 
manifestations  of  the  same  deity,  their  division 
of  the  world  and  of  the  natural  forces  among 
tlie  various  gods  of  the  pantheon  were  contradic- 
tory, and  merely  served  to  increase  the  confusion, 
Amenophis  IV.  endeavored  to  carry  the  identifi- 
cation of  the  various  divinities  to  its  logical 
conclusion,  and  to  establish  a  species  of  mono- 
theism, in  which  the  sun  was  worshiped  as  the 
supreme  source  of  life  and  power.  But  although 
Amenophis  carried  on  his  propaganda  with  fa- 
natical violence,  the  attempted  reform  did  not 
survive  his  OAvn  reign.  The  highest  development 
of  the  later  religion,  springing  from  the  identifi- 
cation of  all  divinities,  led  to  pantheistic  ideas 
after  B.C.  600 ;  but  these  advanced  thoughts  did 
not  touch  the  popular  religion,  which  always 
remained    attached    to    the    old    fetishistic    local 
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cults,  to  the  worship  of  animals,  etc. — to  those 
features,  in  fact,  which  were  so  unintelligible  to 
the  Greeks  that  they  sought  to  explain  them 
as  veiling  higher  ideas  under  a  mysterious  sym- 
bolism. The  ibis  Thoth  (Dhouti)  of  Hermopolis 
became  a  moon-god  and  the  father  of  science  and 
letters,  like  the  Greek  Hermes,  whom  he  also 
resembled  in  his  function  as  leader  of  the  dead. 
Ptah  of  Memphis  was  one  of  the  creators  of  the 
world,  being  a  craftsman  and  artist  (like  He- 
phaestus). The  cow-formed  Hathor  of  Denderah 
eventually  became  the  goddess  of  love.  Amnion  of 
Thebes,  after  B.C.  1600  the  chief  god  of  Egypt,  is, 
of  course,  a  sun-god;  his  wife  JSIut  becomes  the 
sky,  and  their  child  Khonsu  the  moon.  At 
Eileithyia  was  revered  the  goddess  Nekhbet, 
whose  counterpart  for  ]>ower  Egypt  is  Buto;  at 
Bubastus,  the  cat  Ubastet  was  worshiped;  at  Sais, 
the  Libyan  goddess  Neit ;  in  the  Fayfim,  the  croco- 
dile Sobk  (Souchos).  The  ithyphallic  harvest-god 
]\lin  was  worshiped  at  Chcmmis  and  Coptos;  at 
Elephantine,  the  ram  Khnumu  (Chnuphis)  and 
the  goddesses  Anid'Cet  and  Satet.  Under  the  New 
Empire,  many  Semitic  gods  were  introduced  and 
became  very  popular:  Baal,  Astarte,  Anat,  Ka- 
desh,  Rashpu  (lightning),  etc.  The  cult  of  some 
gods  can  no  longer  be  localized ;  for  example,  that 
of  the  beetle  Khepre,  another  creator  of  the 
world  and  sun-god ;  that  of  tlie  good  dwarf  Bes, 
the  patron  of  the  dance,  of  music,  and  of  female 
dress;  that  of  the  equally  benignant  female  hip- 
popotamus Tueris,  etc.  The  principal  animals 
worshiped  as  gods  were  the  bulls  Apis  at  ISIem- 
phis,  Mnevis  at  Heliopolis,  and  Bachis  at  Her- 
monthis,  the  goat  at  Mendes,  etc.  These  were  all 
incarnations  of  local  gods.  Different  is  the 
general  sacredness  of  an  animal  to  a  divinity; 
thus  at  one  place  all  cats  were  sacred,  at  another 
all  dogs.  It  occasionally  happened  that  in  one 
locality  an  animal  was  proscribed  and  persecuted, 
while  in  the  neighboring  town  it  was  held  sacred, 
as,  for  example,  at  Bahnasa  (q.v.). 

Egyptian  mythology  seems  to  have  been  very 
rich ;  legends  of  the  gods  were  attached  to  every 
sanctuary,  and  dramatic  representations  of  them, 
in  which  priests  played  the  part  of  gods,  were 
given  at  the  local  festivals.  Allusions  to  these 
myths  abound  in  the  religious  texts,  but  details 
are  rarely  given,  and.  of  all  the  great  mass  of 
Egyptian  mythological  lore,  only  the  myths  relat- 
ing to  Osiris  and  his  family  and  a  few  legends 
of  the  sun-god  Re  have  survived.  Osiris,  origi- 
nally the  local  god  of  Abydos  and  Busiris.  was 
one  of  the  many  deities  w'ho,  in  course  of  time, 
acqviired  a  solar  character.  He  was  especially 
identified  Avith  the  setting  sun,  ruling  the  lower 
heavens  and  the  mysterious  region  below  the 
western  horizon.  He  thus  came  to  be  regarded 
as  the  god  of  the  realms  of  the  dead,  and  his 
worship  became  popular  throughout  the  land. 
In  Egyptian  mythology,  Osiris  was  the  beneficent 
riiler  of  mankind,  who  elevated  his  subjects 
from  barbarism,  and  taught  them  the  arts  of  civ- 
ilization. He,  however,  incurred  the  enmity  of 
his  wicked  brother  Set.  by  whom  he  was  treach- 
erously murdered.  His  body,  inclosed  in  a 
chest,  was  cast  into  the  Nile,  and  floated  out  to 
sea.  Isis,  the  sister  and  wife  of  Osiris,  after  a 
long  search  found  her  husband's  body,  and  buried 
it;  but  it  was  disinterred  by  Set,  who  cut  it  in 
pieces,  and  scattered  the  fragments  far  and 
wide.      Isis    searched    out    all    the    pieces    and 


buried  them  separately.  In  the  meantime,  Ilorus, 
tiie  young  son  of  Osiris  and  Isis,  grew  to  man- 
hood, and  avenged  his  father  by  defeating  his 
murderer  in  a  terrific  combat.  Osiris,  though 
dead  on  earth,  lived  in  the  under  world,  and  be- 
came the  ruler  of  the  dead.  His  sister  and 
wife  Isis  may  be  identified  with  the  constella- 
tion Virgo,  and  their  child  Horus  is  the  young 
morning  sun.  Osiris  has  another  sister,  Neph- 
thys,  who  is  married  to  his  brother  and  mur- 
derer Set  (Typhon).  The  jackal  Anubis  (q.v.), 
the  guardian  of  the  lower  world  and  the  patron 
of  emoalmers,  is  the  son  of  Osiris  and  Nephthys. 
Set  may  have  been  originally  the  constellation 
Ursa  IMajor;  he  then  became  the  personification 
of  every  force  of  nature  opposed  to  the  sun, 
the  prime  mover  of  all  disorder  and  violence. 
He  thus  came  to  be  a  god  of  war,  and,  after 
B.C.  1000,  a  sort  of  Satan.  Every  evening  he 
cuts  Osiris  in  pieces  (the  stars),  which  Isis 
unites  every  morning.  The  parents  of  the  hos- 
tile gods  are  Seb  (or  Geb)  and  Nut — earth  and 
heaven.  The  parents  of  these  are  Shu  (Shou) 
and  Tefnut  (perhaps  ether  and  moist  air),  while 
the  father  of  all  the  gods  is  Nuu  (later  erroneous 
form  Nun),  the  primeval  abyss.  The  Osirian 
myth  is  very  fully  treated  by  Plutarch  in 
his  Ilepi  'Iffidos  Kai  ^OalpiSos,  and  the  general 
accuracy  of  Plutarch's  account  is  attested  by 
numerous  allusions  in  the  Egyptian  texts.  The 
legends  of  the  sun-god  Re  are  derived  from 
monumental  sources.  According  to  these  legends. 
Re  appeared  in  primeval  ages,  and,  after  de- 
feating the  powers  of  darkness,  assumed  the  gov- 
ernment of  the  world.  He  reigned  long  and 
peacefully,  but  finally  grew  old,  and  his  powers 
failed.  The  wise  goddess  Isis  took  advantage 
of  his  weakness  to  gain  a  long-cherished  wish. 
She  was  deeply  versed  in  magic  and  in  all 
hidden  and  mysterious  knowledge,  but  one  thing 
was  wanting — she  did  not  know  the  secret  name 
of  Re,  upon  which  his  power  was  founded.  In 
(jrder  to  learn  the  secret,  she  had  recourse  to 
a  stratagem.  Taking  some  of  the  god's  saliva, 
she  kneaded  it  with  earth  and  formed  a  poisonous 
serpent,  which  she  placed  in  the  path  along 
which  Re  was  wont  to  walk.  As  the  god  look  the 
air  with  his  attendants,  the  serpent  stung  him, 
and  the  poison  caused  him  intense  pain.  He  called 
upon  all  the  gods  for  aid,  but  none  could  re- 
lieve him  save  Isis,  and  she  would  heal  him  only 
at  the  price  of  his  secret  name.  For  a  long 
time  Re  held  out,  but  finally,  no  longer  able  to 
endure  the  torment,  he  revealed  the  secret,  and 
regained  his  health  through  the  magic  powers 
of  Isis.  His  vigor  Avas,  however,  impaired,  and 
even  men  dared  to  rebel  against  him.  In  his 
anger  he  called  a  council  of  the  gods,  in  which 
it  was  decided  to  send  the  goddess  Hathor  to  de- 
stroy all  mankind.  In  the  night  Hathor  de- 
scended to  tlie  earth,  and  began  such  a  fearful 
slaughter  that  blood  ran  in  rivers,  and  even  the 
gods  were  appalled.  Re  determined  to  stop  the 
massacre.  He  caused  beer  to  be  prepared,  and 
had  it  poured  out  at  evening  so  that  it  over- 
flowed the  fields.  In  the  morning  the  goddess, 
drinking  copiously  of  the  beer,  became  drunk,  and 
was  unable  to  recognize  mankind.  Re  was  now 
weary  of  rule,  and  he  retired  to  rest  in  heaven, 
leaving  the  god  Thoth  as  his  deputy  upon  earth. 
Consult,  in  regard  to  Egyptian  mythology :  Wiede- 
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mann,  Religion  of  the  Ancient  Egyptians  (Eng. 
trans.,  New  York,  1897);  Erman.  Life  in  An- 
cient Egypt  (Eng.  trans.,  London,  1894). 

It  was  at  all  times  a  deeply  rooted  belief 
of  tlie  ancient  Egj'ptians  that  man  possessed  a 
spiritual  part  which  continued  to  exist  after 
death,  although  the  precise  natui-e  of  this  ex- 
istence was  never  very  clearly  defined.  They 
regarded  the  liuman  personality  as  consisting  of 
at  least  three  parts:  the  mortal,  corruptible 
body  (khat) ,  the  living  soul  (ba),  and  a  sort 
of  spiritual  double,  or  ghost,  which  was  called 
the  ka.  The  ha  or  soul  seems  to  have  represented 
the  vital  principle:  but  it  had  other  functions 
which  are  by  no  means  clear.  After  death  it  was 
supposed  to  leave  the  body  in  the  form  of  a 
bird,  usually  represented  with  human  head  and 
hands,  and  to  tiy  up  to  the  gods  in  heaven. 
The  ka  was  an  independent  spiritual  being, 
living  Avithin  a  man,  and  representing  his  human 
personality  both  during  life  and  after  death.  It 
was  his  inseparable  companion  during  life,  and 
after  death  it  hovered  around  his  mortal  re- 
mains. At  times  it  could  enter  and  reanimate  the 
body;  it  was  necessary,  therefore,  to  preserve 
the  body  in  such  condition  as  to  be  always  ten- 
antable  by  its  spiritual  visitor.  To  this  end  it 
was  incumbent  upon  the  relatives  of  the  deceased 
to  have  his  body  as  carefully  embalmed  as  their 
means  would  allow,  and  to  place  it  in  a  tomb 
where  it  would  find  protection  from  all  accidents. 
But  although  separated  from  the  body,  the  ka 
still  experienced  hunger  and  thirst,  and  other 
human  needs.  It  was  therefore  necessary  to 
provide  food  and  drink,  books,  games,  and  such 
household  effects  as  would  secure  the  comfort 
of  the  ka  in  the  tomb.  It  was  not  absolutely 
required  that  material  food  and  drink  should  be 
supplied.  Magical  formulae  recited  over  the  body 
or  inscribed  upon  the  tomb  insured  to  the  de- 
ceased the  enjoyment  of  "thousands  of  bread, 
beer,  oxen,  and  geese."  Such  formulae  were 
always  repeated  at  the  funeral  by  the  reciter- 
priest,  and  the  inscriptions  constantly  adjure 
visitors  to  the  tomb  to  repeat  these  important 
words. 

The  ba  and  the  ka  existed  in  the  individual 
during  life,  and  continued  to  live  as  separate 
entities  after  death.  But  when  life  departed 
from  the  body,  the  spiritual  personality  of  the 
deceased  assumed  a  new  form,  known  as  his 
Osiris.  Of  what  elements  this  spiritual  counter- 
part of  the  deceased  was  made  up  is  not  ex- 
plained, and  the  Egyptians  themselves  seem  to 
have  had  very  vague  and  confused  notions  upon 
the  subject.  So  much,  at  any  rate,  is  clear,  that 
just  as  Osiris  died  and  lived  again,  so  the  spirit- 
ual personality  of  the  deceased  lived  again  and 
was  merged  in  Osiris,  or  rather  it  became  Osiris 
himself.  As  to  where  and  how  the  individual 
lived  after  death,  various  ideas  were  entertained. 
He  was  supposed  to  find  a  home  among  the  stars ; 
to  sit  like  a  bird  on  the  branches  of  trees ;  to 
hover  around  his  mummy  in  the  tomb;  or  to 
appear  upon  earth  in  various  transformations. 
According  to  tlie  most  widely  prevalent  belief, 
however,  the  defunct  was  conducted  by  the  god 
Aniibis  to  the  realm  of  the  dead,  where  he  had 
to  undergo  judgment  before  Osiris,  the  King 
of  the  Lower  World,  and  forty-two  Assessors, 
of  strange  and  monstrous  form.  The  path  wag 
beset   with   difficulties   and   dangers ;    gates   had 


to  be  passed  w'hich  opened  only  to  those  whc» 
knew  the  proper  password;  demons  lay  in  wait 
to  seize  upon  unwary  souls;  lakes  of  fire  must 
be  traversed ;  and  many  other  obstacles  lay  in  the 
way.  But  if  the  deceased  were  provided  with 
the  appropriate  formulae  of  the  Book  of  t he- 
Dead  he  surmounted  all  these  difiiculties,  and 
finally  entered  the  judgment  hall.  If  the  judg- 
ment was  adverse,  he  was  east  into  a  fiery 
lake,  or  given  over  to  be  devoured  by  a  hideous 
monster.  If,  however,  the  judgment  was  favor- 
able, the  defmict  was  assigned  an  abode  in  the 
Elysian  Fields,  and  enjoyed  a  perpetual  banquet 
at  the  table  of  Osiris.  If,  moreover,  he  knew  the 
proper  magical  formulae,  he  could  come  forth 
upon  earth,  and  assume  any  shape  he  pleased: 
he  traversed  the  heavens  in  the  boat  of  Re  and 
Horus,  and  shared  in  their  triumph  over  the 
powers  of  darkness;  all  earthly  impurities  were 
washed  away,  the  divine  portion  alone  remained, 
and  he  became  a  god.  In  the  course  of  the  final 
judgment,  the  deceased  was  obliged  to  present 
himself  before  each  of  the  forty-two  judges  in 
turn,  and  declare  himself  free  from  a  particular 
sin.  This  constituted  the  celebrated  "Negative 
Confession,"  which  is  to  be  found  in  chapter 
cxxv.  of  the  Book  of  the  Dead.  It  indicates 
the  existence  of  a  high  standard  of  morality,  and 
is  thoroughly  in  accord  with  the  teaching  of  the 
moral  papyri,  and  with  many  funerary  inscrip- 
tions, in  which  the  particular  virtues  of  the 
deceased  are  detailed.  It  was  not,  however, 
necessary  that  the  deceased  should  be  actually 
guiltless  of  all  the  sins ;  it  was  only  necessary 
that  he  should  declare  himself  guiltless  of  them, 
and,  above  all,  that  he  should  know  the  names 
of  the  infernal  judges.  If  he  knew  the  proper 
chapter  of  the  Book  of  the  Dead,  or  even  if  it 
were  w^ritten  out  and  placed  in  his  coffin,  he- 
had  nothing  to  fear. 

It  is  sometimes  assumed  that  the  EgA'ptian-* 
looked  for  a  general  resurrection  of  the  dead 
and  for  a  great  day  of  judgment,  when  all  man- 
kind must  answer  together  for  the  deeds  doner 
in  the  flesh.  Of  this,  however,  the  evidence  is 
far  from  satisfactoni',  and  it  would  rather  seem 
that  each  individual  underwent  jxidgment.  and  re- 
ceived his  reward  or  punishment  shortly  after 
death.  Consult:  Wiedemann.  The  Ancient  Egyp- 
tian Doctrine  of  Immortality  (New  York,  1895)  : 
Erman,  Life  in  Ancient  Egypt  (London,  1894). 

The  best  works  on  Eg;\-ptian  religion  are: 
Maspero,  Etudesi  de  mythologie  et  d'archcologic 
egyptienne  (Paris,  1893)  :  Wiedemann.  The  Re- 
ligion of  the  Ancient  Egyptians  (New  York. 
1897).  Brugsch.  Religion  und  Mythologie  (Leip- 
zig. 1884-88)  is  very  full,  but  not  critical.  For 
illustrations,  consult  Lanzone.  Di~ionario  di  Mito- 
logia  egizia  (Turin,  1881-88).  Champollion.  Pan- 
theon egypUen  (Paris,  1825)   is  still  useful. 

M.^xxERS  Axn  CrsTOMS.  The  wonderful  fer- 
tility of  the  Nile  Valley  has  been  famous  in  all 
ages.  and.  under  normal  conditions,  the  produce 
of  the  soil  has  always  sufficed  to  supi>ort  a 
dense  population,  and  to  leave  a  large  surplus  of 
commodities  for  export.  Agriculture  Avas  the 
source  of  Egypt's  wealth,  and  probably  the  most 
important  factor  in  the  development  of  her  civili- 
zation, lender  these  circumstances,  it  was  nat- 
ural that  social  conditions  were  largely  deter- 
mined by  the  ownership  of  land.  In  tlie  time  of 
the  Old  and  Middle  Empires  the  land  was.  with 
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exception  of  the  Cro\\n  domains,  in  the  hands  of 
a  limited  number  of  noble  families.  Xt'ither  at 
this  time  nor  at  any  subsequent  period  is  there 
any  trace  of  a  free  peasantry.  Throughout  all 
ancient  Egj'ptian  history  tlie  agricultural  laborer 
was  a  serf,  and  the  condition  of  his  modern  rep- 
resentative, the  Egyptian  fellah,  is  hardly  better. 
The  monuments  of  the  older  period,  erected 
without  exception  by  Avealthy  nobles,  have  little 
to  say  in  regard  to  the  existence  of  a  middle 
class ;  but  that  such  a  class  existed  can  hardly 
be  doubted.  The  splendid  creations  of  the  art 
and  architecture  of  the  Fourth  and  Fifth  Dynas- 
ties postulate  the  existence  of  a  class  of  artists 
and  artisans  who  could  plan  and  carry  out  such 
works.  While  textile  fabrics  might  be  produced 
by  the  peasant  women  on  large  estates,  other 
manufactures  required  the  existence  of  a  manu- 
facturing class.  And  finally,  in  the  cities  at 
least,  there  must  have  been  merchants  who  han- 
dled the  produce  of  the  soil  and  articles  of  neces- 
sity and  of  luxury.  Under  the  New  Empire  the 
agrarian  conditions  were  very  different.  The  old 
noble  families  were  exterminated  or  impoverished 
in  the  Hyksos  wars,  their  lands  came  into  the 
possession  of  the  Crown,  and  large  estates  even- 
tually fell  to  the  share  of  the  temples.  The 
agricultural  serfs  merely  changed  masters,  and 
were  oppressed  pretty  much  as  before;  but  the 
new  conditions  favored  the  rise  of  the  middle 
class,  who  now  came  into  much  greater  promi- 
nence, and  even  held  important  offices  in  the 
Government  and  in  the  hierarchy.  The  Greek 
accounts  of  the  division  of  the  people  into  priests, 
warriors,  and  several  other  classes,  each  con- 
taining a  number  of  subdivisions,  must  not  be 
taken  too  literally,  and  are  far  from  proving 
that  castes  like  those  in  India  existed.  It  seems 
to  be  true  that  all  occupations  were  highly  spe- 
cialized, and  thus  divided  into  a  number  of 
branches;  it  is  also  true  that  Egyptian  conser- 
vatism very  frequently  caused  a  son  to  adopt  his 
father's  occupation.  But  there  was  never  any 
restriction  in  regard  to  the  choice  of  an  occupa- 
tion or  against  the  intermarriage  of  classes,  ex- 
cept in  so  far  as  such  matters  were  affected  by 
those  social  prejudices  which  have  existed  at  all 
times  among  all  peoples. 

At  the  head  of  the  whole  social  organization 
stood,  of  course,  the  King,  who  was  not  merely 
the  supreme  ruler,  but  the  direct  descendant  of 
the  sun-god  Re  and  therefore  entitled  to  divine 
honors.  After  his  death  he  was  worshiped  as 
a  god.  His  principal  wife,  the  Queen,  was  of 
royal  birth  or  descent,  and  not  infrequently  the 
sister  of  her  husband.  Such  a  marriage  was  re- 
garded by  the  Egyptians  as  highly  advantageous, 
since  the  issue  inherited  a  double  portion  of  the 
divine  blood  of  Re.  The  Queen  shared  in  all  the 
honors  of  her  husband,  and,  if  she  survived  him, 
still  possessed  high  influence  at  Court,  especially 
if  she  were  tlie  mother  of  his  successor.  From 
motives  of  policy,  Egv'ptian  kings  often  married 
foreign  ])rincesses;  Init  these  ladies  never  stood 
upon  the  same  footing  as  the  Queen;  they  were 
all  subordinate  wives,  but  one  step  higher  than 
the  other  ladies  of  the  harem.  In  the  time  of  the 
Eighteenth  Dynasty  an  Asiatic  prince  sent,  as  a 
gift  for  the  harem  of  Amenophis  III.,  his  eldest 
daughter,  accompanied  by  three  hundred  and 
seventeen  beautiful  damsels.     It  is  therefore  not 


surprising  that  the  Egyptian  kings  should  have 
a  large  posterity.  Rameses  II.  is  said  to  have 
had  two  hundred  children,  and  of  these,  one  hun- 
dred and  eleven  sons  and  fifty-nine  daughters  are 
mentioned  in  the  inscriptions  of  their  father.  At 
the  Court  great  state  and  ceremony  were  main- 
tained, and  when  the  King  appeared  in  public 
on  ceremonial  occasions  he  was  attended  by  an 
army  of  courtiers,  priests,  bearers  of  the  royal 
insignia,  fan-bearers,  officers  of  the  household, 
and  many  other  officials  of  various  grades. 

Under  the  Old  and  IMiddle  Empires  the  wealth 
and  power  were  in  the  hands  of  the  nobles.  The 
heads  of  the  great  families  were  the  nomarchs, 
who  possessed  large  landed  estates,  and,  with 
their  relatives,  filied  all  the  higher  offices  of 
(•ourt  and  State.  In  the  time  of  the  Fourth  and 
Fifth  Dynasties,  the  nomarchs  seem  to  have  pre- 
ferred the  neighborhood  of  the  C!ourt ;  but  under 
the  feudal  system  of  the  IMiddle  Empire  they  usu- 
ally resided  on  their  estates,  where  they  lived 
in  princely  style.  In  addition  to  his  private  prop- 
erty, the  ruling  noniarch  enjoyed  the  revenue  of 
the  'house  of  tlie  prince,'  which  means  the  emolu- 
ments attached  to  his  office  arising  from  certain 
taxes  and  other  sources  of  income.  He  was  also, 
by  right  of  birth,  a  member  of  the  priestly  col- 
lege of  the  local  temple,  and  was  usually  its 
head.  Under  the  New  Empire,  though  most  of 
the  old  titles  were  retained,  the  offices  were  chief- 
ly filled  by  priests  and  military  officers.  The 
nomarchs  were  no  longer  feudal  princes,  but 
Government  officials  who  could  be  appointed  or 
removed  at  the  pleasure  of  the  King  or  his  ad- 
visers. 

Before  the  time  of  the  New  Empire,  most  of 
the  nobles  and  high  officers  of  State  bore  priest- 
ly titles  and  exercised  priestly  functions.  They 
monopolized,  in  fact,  all  the  high  offices  of  the 
priesthood,  although  it  is  probable  that  in  most 
cases  their  duties  were  light  and  that  they  Mere 
only  required  to  officiate  upon  certain  stated 
occasions.  The  regular  religious  services  were 
carried  on  by  lower  orders  of  priests,  whose 
emoluments  were  not  large  and  who  seem  to  have 
occupied  rather  a  subordinate  position  in  the 
social  oi'ganization.  In  addition,  there  were 
brotherhoods  of  so-called  'hour  priests,'  com- 
posed of  pious  laymen,  each  of  whom  devoted  a 
portion  of  his  time  to  the  temple  service,  while 
the  whole  body  took  part  on  certain  special  oc- 
casions. These  brotherhoods  disappear  under  the 
Middle  Empire. 

The  great  wealth  lavished  upon  the  temples  by 
the  monarchs  of  the  Eighteenth  and  subsequent 
dynasties  brought  about  a  very  different  state  of 
affairs.  The  temples  became  great  corporations, 
possessing  immense  wealth  and  large  landed 
estates  administered  by  their  own  officials  and 
worked  by  their  own  serfs.  The  power  wielded 
by  the  heads  of  these  religious  houses  was  vcrv 
great,  and  the  position  of  the  whole  priesthood 
was  elevated  in  a  marked  degree.  Apart  from 
the  material  influrnce  given  them  by  their  wealtii 
and  political  ])o\ver.  the  priests  were  the  exclu- 
sive custodians  of  the  higher  learning,  and  exer- 
cised a  profound  influence  upon  the  minds  of 
the  superstitious  Egyptians,  by  whom  they  were 
credited  with  the  possession  of  niagical  power. 
The  priests  were  divided  into  a  number  of  classes, 
according  to  their  several    functions;   all  classes 
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were  bound  to  observe  .scruiniloii>  personal  clean- 
liness, and  in  token  of  tbis  tliey  wore  pure  while 
linen  garments  and  shaved  their  lieads. 

I'ntil  the  New  Empire  there  was  no  distinct 
military  class.  Each  nonie  had  its  own  militia, 
and  the  nomarch  was  bound  to  furnisli  a  certain 
contingent  in  time  of  war.  But  the  Egyptians 
were  never  a  warlike  people,  and  heiice  from  the 
earliest  times  they  depended  largely  upon  foi'eign 
mercenaries — at  first  Nubians,  later  Libj^ins  and 
Europeans.  Under  the  New  Empire  the  army 
was  of  vastly  greater  importance ;  some  of  the 
highest  offices  of  the  State  were  held  by  military 
men,  and  the  army  vied  with  the  priesthood  in 
political  influence.  At  a  later  period  in  mili- 
tary families,  who  were  generally  of  foreign  ori- 
gin, the  connection  with  the  army  was  commonly 
inherited,  together  with  the  field  given  by  the 
Government  as  a  fief  for  service.  See  paragraph 
on  the  Egyptian  army  under  the  title  Armies. 

The  chief  occupation  of  tlie  Egyptians  has  al- 
ways been  agriculture.  Wheat,  barley,  and  durra 
(black  millet)  were  the  staple  crops;  but  vege- 
tables and  fruits,  such  as  onions,  cucumbers, 
melons,  grapes,  and  figs,  were  also  extensively 
cultivated.  The  agricultural  methods  employed 
were  rather  rude  and  primitive.  The  soil  was 
broken  with  a  wooden  plow  drawn  by  oxen,  and 
was  laboriously  worked  with  a  heavy  wooden 
hoe.  After  the  seed  was  scattered,  fiocks  of  sheep 
were  driven  over  the  freshly  sown  field  to  trample 
down  the  soil.  At  the  time  of  harvest,  durra 
was  pulled  up  by  the  roots;  but  other  grain  was 
cut  with  a  short  sickle.  On  the  threshing-floor 
the  grain  was  trodden  out  by  the  hoofs  of  ani- 
mals; under  the  Old  Empire  these  were  usually 
donkeys,  while  in  the  tinje  of  the  New  Empire 
oxen  were  used  for  this  purpose.  After  thresh- 
ing, the  grain  was  passed  through  a  coarse  sieve, 
and  was  then  winnowed  by  tossing  it  in  the  air 
with  small  wooden  hand  shovels.  It  was  then 
measured  by  the  scribes  and  stored  in  the  gran- 
aries. Cattle-raising  was  extensively  carried  on 
from  very  early  times.  Under  the  Old  Empire 
there  were  still  manj'  marshy  tracts  in  Upper 
Egypt  which  furnished  excellent  pasturage,  and 
at  all  times  the  Delta  was  a  favorite  pasture- 
ground.  ISIuch  attention  was  paid  to  the  improve- 
ment of  the  stock,  and  the  finest  bulls  were  al- 
ways reserved  for  breeding  purposes.  Goats  and 
sheep  were  raised  in  great  numbers.  The  donkey 
was  the  ordinary  beast  of  burden,  although  oxen 
were  also  used.  Hor.ses  are  first  represented  on 
the  monuments  of  the  Eighteenth  Dynasty;  they 
were  usually  harnessed  to  chariots  for  war  or 
for  traveling,  but  were  rarely  ridden.  Stallions 
were  preferred  to  mares,  and  geldings  do  not 
seem  to  have  been  used  until  a  very  late  period. 
Camels  are  not  represented  on  the  monuments  be- 
fore the  time  of  the  Ptolemies. 

The  Nile  was  the  great  highway  of  travel  and 
traffic,  and,  with  its  numerous  canals,  gave  easy 
access  to  all  parts  of  the  country.  Timber  was 
scarce,  and  the  smallest  boats  were  flat-bottomed 
skiiTs  constructed  of  bundles  of  papyrus  reeds 
bound  tightly  together;  they  were  propelled  by 
poles  or  paddles,  according  to  the  depth  of  the 
water.  Larger  vessels  were  built  of  wood  ob- 
tained from  Nubia.  These  Avere  also  flat-bot- 
tomed, and  had  the  characteristic  form  of  the 
modern  Nile  boat,  in  which  the  stern  has  con- 
siderably more  overhang  than  the  bow,  so  that, 


should  the  vessel  run  on  a  sandbar,  tlie  bow 
could  be  lifted  off  by  throwing  the  weight  astern. 
These  boats  varied  considerably,  according  to  the 
use  for  which  they  were  intended.  Freight-ves- 
sels Mere  broad  and  clumsy,  resembling  scows. 
War-vessels  and  boats  intended  for  travel  and 
recreation  were  often  handsomely  decorated.  In 
addition  to  the  oars,  they  were  usually  provided 
with  a  large  square  sail  attached  to  a  yard.  It 
was  not  luitil  the  time  of  the  New  Empire  that 
a  second  yard,  at  the  foot  of  the  sail,  was  added. 
Both  yards  had  braces  and  sheets  for  trimming 
the  sail.  The  sheets,  halliards,  and  standing  rig- 
ging were  all  made  fast  inside  of  the  gunwale. 
War-vessels  sometimes  had  a  crow's-nest  at  the 
top  of  the  mast,  for  a  lookout  or  for  archers. 
Large  steering  oars  supplied  the  place  of  the  rud- 
der. But  though  they  were  at  home  in  river 
navigation,  the  Egyptians  were  always  disin- 
clined to  maritime  enterprises,  and  therefore  the 
carrying  trade  of  the  jNlediterranean  remained 
in  the  hands  of  the  Phcenicians,  while  the  infre- 
quent exi^editions  of  Egyptian  ships  down  the 
Red  Sea  to  the  Somali  coast  (see  Punt)  did  not 
result  in  the  establishment  of  extensive  traffic 
in  that  direction.  In  the  south  a  very  important 
trade  was  carried  on  with  Nubia,  and  trading 
posts  were  early  established  at  Syene  and  Ele- 
phantine (q.v. ),  where  panther-skins,  ebony, 
ivorj',  and  ostrich-feathers  were  bartered  for 
Egyptian  commodities.  To  the  north  a  consider- 
able trade  was  carried  on  by  caravans  with  Sjria 
and  other  Asiatic  countries.  Commerce  was  con- 
ducted by  barter,  and  in  the  early  period  money 
of  any  sort  seems  to  have  been  unknown.  Under 
the  New  Empire  metal  rings  were  used  as  cur- 
rencj%  a  copper  wire  of  given  weight  serving  as 
unit.  Although  Egypt  was  chiefly  an  agricultural 
country,  her  manufactures  were  important,  and 
were  early  developed.  Linen  was  extensively 
manufactured,  and  the  finer  grades  of  the  ancient 
Egyptian  linen  cannot  be  surpassed  in  modern 
times.  The  papyrus-plant  furnished  material 
for  several  industries.  Bundles  Oi  papyrus  reeds 
took  the  place  of  wood  for  the  construction  of 
small  boats,  and  from  the  twisted  fibres  sandals, 
ropes,  mats,  sails,  fishing-nets,  and  other  objects 
were  made.  The  most  important  use  of  the  plant 
was,  however-,  in  the  manufacture  of  paper.  For 
this  purpose  the  stalks  were  cut  into  thin  strips, 
and  a  la.ver  of  these  strips  was  placed  upon  a 
flat  surface.  Over  this  a  second  layer  was  placed 
at  right  angles  to  tlie  first  layer.  The  leaf  thus 
formed  A\as  pressed  out  into  a  thin  sheet,  to 
which  the  natural  gum  of  the  plant  gave  a  homo- 
geneous character.  The  sheets  were  then  dried 
and  were  ready  for  use. 

In  the  working  of  leather  the  Egyptians  were 
very  skillful.  The  coarser  leather  was  used  for 
the  soles  of  sandals  and  shoes ;  from  the  finer 
grades  were  made  aprons,  belts,  coverings  for 
chairs  and  sofas,  harness,  chariot  trappings,  bow- 
cases,  and  nian,v  other  objects.  Fine  colored 
leather  was  stamped  with  ornamental  patterns. 

Good  clay  is  to  be  found  in  all  parts  of  Eg^'pt, 
and  the  potter's  art  was  very  earl.v  developed. 
The  Egyptian  earthenware  was  made  upon  the 
potter's  wheel,  and  was  usually  of  a  very  simple 
character.  For  ornamental  purposes,  however, 
the  Egyptians  knew  how  to  prepare  a  glazed 
ware  resembling  faience,  and  of  this  they  made 
statuettes,  vases,  beads,  and  other  small  objects. 
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Glass  was  ])roduced  at  a  very  early  period,  and 
glass-blowinp  is  represented  in  pictures  of  the 
5liddle  and  New  Empires.  The  Egyptian  artisans 
were  proficient  in  metal-working,  although  metals 
had  to  be  imported  and  were  therefore  scarce. 
Tools  and  Aveapons  of  the  earliest  period  Avere 
made  of  copper,  later  of  bronze.  Iron,  although 
known  from  very  ancient  times,  was  always 
scarce,  and  Avas  therefore  not  extensively  used. 
Silver  was  in  earlier  times  more  valuable  than 
gold ;  but  under  the  Xcav  Empire  it  became  more 
plentiful,  and  the  relatiA'e  values  of  the  precious 
metals  Avere  reAersed.  An  amalgam,  correspond- 
ing to  the  electron  of  the  Cxreeks.  and  containing 
tAvo  parts  of  gold  to  three  of  sih^er,  Avas  much 
used  for  jeAAelry  and  ornamental  purposes.  The 
great  skill  of  the  Egyptian  goldsmiths  and  jeAvel- 
ers  is  exhibited  in  many  specimens  of  their  art 
that  have  been  found  in  the  tombs.  They  AA'ere 
adepts  in  the  use  of  enamels.  Aviiich  were  beauti- 
fully colored,  and  they  made  skillful  imitations 
of  precious  stones  in  paste. 

For  building  purposes  and  for  sculpture,  the 
Egyptian  quarries  furnished  an  ample  supplj'  of 
stone  of  A^arious  kinds.  From  the  quarries  of 
Turah,  nearly  opposite  IMemphis,  came  the  fine 
white  limestone,  which  Avas  used  for  mastabas, 
pyramids,  and  statues,  and  alabaster  AAas  obtained 
in  the  same  neighborhood.  Sandstone  Avas  ob- 
tained from  the  quarries  near  Gebel  .Silsileh,  and 
near  Assuan  Avas  quarried  the  beautiful  red 
granite  used  for  obelisks,  columns,  statues,  and 
doorways,  and  for  other  architectural  and  artistic 
purposes.  In  tlie  UTidi  Hammamat  Avas  quarried 
the  black  granite  used  for  statues  and  sarcophagi. 
Although  working  Avith  inferior  tools,  the  Egj^- 
tian  artisans  handled  the  hardest  stones  in  a 
manner  unsurpassed  in  modern  times.  Their 
cutting  Avas  done  Avith  a  small  metal  chisel  and 
a  Avooden  mallet,  and  they  obtained  a  fine  polish 
by  rubbing  Avith  pieces  of  quartz  or  with  quartz- 
dust. 

As  a  building  material,  stone  Avas  chiefly  used 
for  the  construction  of  temples,  tombs,  pyra- 
mids, obelisks,  and  other  enduring  monuments ; 
private  houses  Avere  built  of  bricks  made  of  Nile 
mud.  Tile  dwellings  of  the  poorer  class  AAere 
generally  mere  hoA^els ;  those  of  the  Avealthy  AA'ere 
often  of  considerable  size  and  contained  many 
rooms.  The  framcAVork  Avas  of  timber,  and  at 
the  entrance  there  Avas  often  a  columned  portico. 
In  some  examples  represented  on  the  monuments 
the  roof  is  raised  aboA-e  the  upper  story  by  small 
pillars,  and  the  spaces  between  the  pillars  are 
left  open  to  secure  free  ventilation.  In  others, 
an  awning  is  stretched  OA'er  the  flat  roof,  Avhich 
was,  apparently,  the  favorite  resort  of  the  family. 
Country  houses  Avere  surrounded  by  gardens  with 
beds  of  floAvers,  alleys  of  trees,  and  artificial 
lakes. 

The  Egyptians  Avere  not  a  graAe  and  philosoph- 
ical people ;  on  the  contrary,  they  Avere  gay  and 
cheerful.  They  Avere  fond  of  amusement,  and 
their  frequent  social  entertainments  Avere  enli- 
vened by  the  performances  of  musicians,  dancers, 
and  jugglers.  ^Yomen,  as  Avell  as  men,  Avere 
guests  at  these  feasts,  Avhich  were  not  ahvays 
of  a  A'ery  sober  character.  As  a  people  the  Egyp- 
tians AA'ere  much  addicted  to  the  use  of  intoxi- 
cating bcA'erages.  Beer  Avas  the  national  drink ; 
it  was  brcAved  from  barley  malt,  and  soAeral  kinds 
of  beer  are  mentioned  in  the  inscriptions.     Wine 


also  was  largely  consumed,  and  the  Egj'ptian 
vineyards  produced  both  red  and  white  Avines  in 
abundance. 

Of  the  many  games  mentioned  or  depicted  on 
the  monuments,  the  game  of  draughts  appears 
to  haAe  been  most  popular.  It  Avas  believed  to 
form  the  favorite  recreation  of  the  blessed  dead 
in  the  Lower  ^^'orld.  and  many  draught-boards 
have  been  found  in  the  tombs. 

At  all  times  the  Egyptians  took  great  delight 
in  field  sports.  The  marshes  were  Avell  stocked 
Avith  aquatic  birds,  Avhich  the  sportsman,  push- 
ing among  the  reeds  in  his  skifl".  brought  doAvn 
with  a  throw-stick.  Angling  Avith  rod  and  line 
and  the  spearing  of  fish  Avere  also  favorite  amuse- 
ments. Larger  game,  especially  tlie  antelope,  Avas 
hunted  Avith  hounds  in  the  Libyan  Desert,  and 
lions  AA'ere  often  killed  in  the  same  locality.  At 
the  popular  festivals  a  favorite  sport  Avas  the 
Avater  tournament,  in  Avhich  the  contending  boat- 
men stood  in  their  skifl's  and  sought  to  push 
their  opponents  OA'erboard  Avith  long  poles. 
Wrestling  and  cudgel-play  Avere  also  features  of 
these  occasions,  and  such  contests  Avere  often  so 
earnest  that  the  defeated  contestant  had  to  be 
carried  from  the  field. 

In  ancient  Egypt  Avomen  enjoyed  a  much 
greater  degree  of  indejiendence  than  in  other 
countries  of  antiquity.  They  appeared  Avith  their 
husbands  at  social  entertainments,  and  took  part 
in  religious  ceremonies.  There  Avere  regular  or 
ders  of  priestesses  attached  to  the  serA'ice  of  the 
gods,  and  under  the  New  Empire  the  priestesses, 
or  'singers,'  of  Amnion  of  Thebes  Avere  a  A'ery 
important  body.  At  the  head  usually  stood  the 
Queen,  and  the  loAver  grades  AA'ere  composed  of 
the  Avives  and  daughters  of  priests,  officials,  mili- 
tary officers,  and  even  artisans.  The  Egj'ptiaii 
laws  secured  to  AA'omen  the  full  enjoyment^  of  the 
rights  of  property.  A  married  Avoman,  for  ex- 
ample, could  hold  property  at  her  own  separate 
disposal,  and  could  even  lend  money  on  interest 
to  her  husband.  Polygamy  Avas  alloAved,  but  Avas 
rarely  practiced ;  as  a  rule  there  Avas  but  one 
legitimate  Avife,  Avho  held  a  most  honorable  posi- 
tion in  the  household,  and  had  the  direction  of 
domestic  affairs.  A  man  might  also  haA'e  as 
many  concubines  as  his  means  Avould  alloAv;  but 
extensiA'e  harems  Avere  a  luxury  of  the  rich.  The 
Egyptians  usuallv  married  young,  and  their  large 
families  Avere  a  source  of  wonder  to  the  Greeks. 

Although  the  higher  learning  Avas  in  the  hands 
of  the  priests,  education  Avas  rather  Avidelv  dif- 
fused, and  reading  and  Avriting  Avere  common  ac- 
complishments, cA'en  among  the  lower  classes. 
Schools  existed  throughout  the  coimtry;  the.v 
were  usuall,A'  attached  to  the  A'arious  govern- 
mental departments,  and,  under  the'  Ncav  Empire 
at  least,  graduation  in  these  schools  opened  tho 
Avay  to  admission  into  the  civil  and  military 
service  of  the  State.  The  school  discipline  Avas 
seA'ere,  and  the  rod  Avas  freely  administered. 
"The  ears  of  the  voung,"  says  the  Egyptian  jirov- 
erb,  "are  placed  on  the  back,  and  the  boy  hears 
Avhen  he  is  flogged."  At  first  the  ,young  pupil 
Avas  taught  to  form  the  characters  on  potsherds, 
papvrus  being  too  expensive  for  this  purpose. 
When  he  acquired  some  skill  in  Avriting  he  Avas 
set  1o  cop,ving  moral  maxims  like  our  old-time 
copy-book  texts,  and  as  he  advanced  he  copied 
longer  extracts,  and  finally  complete  texts  Avhich 
AA'ere   selected   for  their  matter  and   stvle.     The 
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moral  papyri  containing  rules  of  conduct  and  of 
manners  were  commonly  used  for  this  purpose ; 
but  poems,  tales,  and  religious  texts  were  also 
assigned.  In  this  way  the  student,  as  he  gained 
skill  with  his  pen,  became  acquainted  with  the 
best  works  of  the  national  literature.  ^Nluch  at- 
tention was  given  to  the  formation  of  a  good 
epistolary  style,  and  to  this  end  students  were 
required  to  copy  out  collections  of  model  letters 
upon  various  subjects.  Arithmetic  and  book- 
keeping were  important  branches  of  study,  and 
under  the  New  Empire  instruction  in  geography 
seems  to  have  been  given.  Tliroughout  the  course 
the  pupil  was  carefully  trained  in  ethics,  in  the 
practical  philosophy  of  everyday  life  and  in 
good  manners.  The  more  advanced  instruction 
was,  of  course,  adapted  to  the  career  in  life  which 
the  particular  student  expected  to  follow :  but 
little  is  known  as  to  the  nuinner  in  which  it 
was  imparted. 

In  the  care  bestowed  upon  the  dead  the  Egyp- 
tians surpass  all  other  people  of  ancient  or  mod- 
ern times.  The  means  adopted  were  more  or 
less  elaborate  in  proportion  to  the  wealth  of  the 
deceased's  family,  but  the  principle  was  the  same 
in  all  cases.  The  body  was  first  embalmed  (see 
Embalming),  and,  after  being  swathed  in  linen 
bandages,  was  placed  in  the  coffin.  In  the  time 
of  the  Middle  Empire  magical  texts  (see  Dead. 
Book  of  the)  designed  to  protect  the  deceased 
from  the  perils  of  the  Lower  World  were  in- 
scribed upon  the  coffin-boards.  Under  the  New 
Emjure  similar  texts  were  written  upon  papyrus 
and  placed  within  the  coffin.  Amulets  of  various 
kinds  were  placed  beside  the  mummy  or  hung 
about  its  neck.  \Yhen  these  preparations  were 
complete,  the  body  was  carried  to  the  tomb,  ac- 
companied by  relatives,  friends,  and  troops  of 
hired  mourners.  All  the  Egyptian  cemeteries  lay 
upon  the  western  side  of  the  Nile,  and  hence  it 
was  frequently  necessary  to  cross  the  river. 
^^'lu'n  this  was  the  case  the  coffin  was  embarked 
ujion  a  richly  adorned  barge,  and  the  funeral 
cortege  followed  in  other  boats.  From  the  time 
of  the  Old  Empire  the  sacred  soil  of  Abydos  was 
a  favorite  burial-place,  and  bodies  were  brought 
tliither  for  sepulture  from  all  parts  of  Egypt. 
At  the  place  of  burial  the  officiating  priests  per- 
formed the  appropriate  ceremonies:  extracts  from 
tht  sacred  books  were  read,  incense  was  burned, 
ofl'erings  were  made,  and  the  body  was  then  com- 
mitted to  the  tomb.  Every  jirovision  was  made 
for  the  comfort  of  the  deceased.  Alabaster  fig- 
ures of  fowls,  and  loaves  of  bread,  and  little 
wooden  wine-jars,  were  provided,  which,  by 
virtue  of  the  charms  repeated  over  them,  acquired 
the  properties  of  real  food  and  drink.  In  the 
same  way  the  food  was  supposed  to  be  prepared 
in  wooden  models  of  kitchens  by  statuettes  of 
cooks  and  bakers.  Should  the  deceased  wish  for 
recreation,  there  worr  games  of  various  kinds 
and  his  favorite  papyri.  Did  he  desire  to  travel, 
he  might  voyage  in  wooden  models  of  boats 
which,  with  oars,  rigging,  and  crew,  were  placed 
in  the  tomb.  He  was.  moreover,  spared  the 
necessity  of  performing  labor  in  the  future  life 
by  nimiljers  of  statuettes  called  ushabtiu,  or 
'answerers.'  which  answered  to  his  name,  and  took 
his  place  whenever  any  work  was  assigned  to 
liim.  The  tombs  of  the  Egyptians  varied  with 
the  period  and  with  the  means  of  the  deceased 
and  his  family.     Under  the  Old  Empire  wealthy 


nobles  built  the  so-called  mastaba  tombs,  flat, 
oblong  structures  of  stone,  which  surround  the 
pyramids  of  the  kings  of  the  Fourth  and  Fifth 
D.^-nasties.  From  the  end  of  the  Old  Empire 
grotto  tombs,  hewn  out  of  the  solid  rock,  were 
preferred.  Such  tombs  contained  several  cham- 
bers, and  their  walls  were  usually  adorned  with 
sculptures  and  paintings.  To  each  tomb  was  at- 
tached a  funerary  chapel,  where  ofl'erings  were 
made  from  time  to  time.  Tombs  of  this  kind 
were,  of  course,  only  within  the  reach  of  great 
nobles  and  wealthy  officials.  For  persons  of 
more  moderate  means,  a  common  type  of  tomb, 
under  the  ^liddle  and  New  Empires,  consisted 
of  a  small  pyramid  of  brick  standing  upon  a 
low,  square  base,  and  hiving  a  little  portico  in 
front  to  represent  the  funerary  chapel.  The 
great  majority  of  the  people  were,  however, 
buried  in  the  ground,  and  the  site  of  the  grave 
was  usually  marked  by  a  stele,  on  which  was 
carved  a  representation  of  the  deceased  standing 
before  a  table  of  ofl'erings.  in  the  presence  of 
Osiris  and  other  gods.  The  poor  were  buried 
in  shallow  graves,  without  a  coffin,  and  with  no 
stele  to  mark  the  spot;  but  the  small  alabaster 
bowls  and  the  bones  of  animals  found  in  these 
graves  show  that  even  here  the  welfare  of  the 
deceased  had  not  been  neglected.  Consult:  Er- 
man.  Life  in  Ancient  Egypt  (London,  1S94)  ; 
Wiedemann.  Alt-Aegi/pten  (Stuttgart.  1891),  and 
Aegt/ptische  Geschichte  (Gotha.  1884-88)  ;  Due- 
michen  and  Meyer,  Geschichte  des  alien  Aegyp- 
tens  (Berlin,  1878-87);  Wilkinson,  The  Manners 
and  Customs  of  the  Ancient  Egyptians  (ed.  Birch. 
London,  1878),  is  antiquated,  but  is  full  of 
valuable   illustrations. 


AxciEXT  History.  All  historical  books  written 
in  hieroglyphics  have  been  lost.  Their  existence 
is  proved  only  by  fragments  of  a  short  extract 
(a  list  of  kings)  on  papyrus,  preserved  in  Turin. 
(See  Turin  Papyrus.)  Manetho,  a  priest  of 
Sebenn^i;us,  under  Ptolemy  Philadelphus,  wrote 
an  Egyptian  history  in  three  books,  which  has 
also  been  lost.  Epitomes  of  it  are  preserved  in 
the  works  of  Josephus,  Julius  Africanus.  Euse- 
bius.  and  George  Syncellus ;  but  they  are  incon- 
sistent, and  probably  unreliable.  Some  historical 
material  is  found  in  Herodotus.  Diodorus.  and 
Eratosthenes,  but  it  is  intermingled  with  many 
errors.  We  are  therefore  compelled  to  rely  chiefly 
on  the  inscriptions,  which  do  not  always  supply 
adequate  information.  The  greatest  difficulty  is 
in  the  matter  of  chronology.  The  Egyptians  them- 
selves had  no  fixed  era,  but  dated  by  the  regnal 
years  of  the  respective  kings,  and  the  inscrip- 
tions alone  do  not  always  furnish  a  reliable  con- 
nection between  reigns.  In  the  scanty  extracts 
from  ]Manetho"s  history,  the  chronological  figures 
have  been  largely  corrupted.  Therefore  the  dif- 
ferent systems  of  modern  scholars  lack  unifor- 
mity. For  example,  the  dates  assigned  to  the 
first  historical  reign,  that  of  King  ]\Ienes.  vary 
as  follows:  B.C.  5702  (Boekh)  :  5613  (Unger)  ; 
5004  (Mariette)  :  4400  (Brugsch)  ;  3892  (Lep- 
sius)  ;  3623  (Brimsen)  :  2000  (Sharpe)  ;  etc. 
At  the  present  day  scholars  content  themselves 
with  fixing  apjiroximate  or  'minimal  dates,'  show- 
ing before  \\hi\i  year  a  king  must  have  reigned, 
though  he  may  have  lived  a  hundred  or  even 
a    thousand   years   earlier.      L'p   to   the   present 
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time,  no  date  before  tlie  eighth  century  b.c.  has 
been  tixed  with  certainty,  and  a  fairly  close  ap- 
proximation is  possible  only  up  to  about  B.C. 
1600.  Manetho's  division  of  all  the  rulers  of 
Egj'pt  from  the  earliest  period  down  to  B.C.  342 
into  thirty  dynasties  or  groups  (not  strictly 
families)  has  been,  in  general,  confirmed.  Dy- 
nasties One  to  Six  are  called  the  Old  Empire; 
Eleven  to  Fourteen,  tlie  Middle  Empire;  with 
Dynasty  Eighteen,  the  New  Empire  begins. 

Egypt  was  apparently  a  civilized  State  at  as 
early  a  date  as  was  Babylonia.  The  possibility 
cannot  be  denied  that  Egj'ptian  civilization  may 
have  been  derived  from  that  ancient  centre  of 
culture,  but  the  evidence  is  not  sufficient  to  de- 
cide the  question.  At  any  rate,  long  before  B.C. 
3000,  Egypt  possessed  an  independent  culture,  at 
least  as  high  as  that  of  Babylonia.  The  earliest 
history  is  obscure.  The  later  priests  filled  many 
thousands  of  years  with  the  mythical  reigns  of  the 
different  gods,  after  which  they  placed  four  thou- 
sand or  more  years  of  the  demigods  or  manes,  i.e. 
prehistoric  kings,  whose  names  had  been  lost. 
The  Egyptians  considered  Menes  or  Meni  from 
This  as  the  first  remarkable  historical  King.  We 
now  possess  many  objects  which  seem  to  date 
from  his  time,  found  chiefly  in  the  two  great  royal 
tombs  at  Nagada  and  at  Abydos,  and  possibly 
relics  of  a  few  earlier  kings,  who,  even  at  that 
time,  ruled  over  all  Egypt.  The  time  when  Egypt 
was  divided  into  two  kingdoms,  the  Delta  and  the 
Southern  Land,  has  not  yet  been  traced  by 
archaeology,  although  in  the  royal  titles  the  re- 
membrance of  that  'prehistoric  division  of  the 
'two  countries'  was  preserved  even  down  to 
Roman  times.  The  large  tombs  of  the  kings  of 
DjTiasties  One  and  Two  were  situated  near 
Abydos  and  This  (whence  Manetho  calls  them 
Thinitic  kings)  ;  these  tombs  were  examined  im- 
perfectly by  Amelineau  in  1896,  and  afterwards 
thorouglily  by  Petrie.  (Consult  his  Royal  Tombs, 
London.  1900  et  seq.)  Thus  we  can  go  back  to 
the  middle  of  the  fourth  millennium  B.C.  or  ear- 
lier. Of  Dynasty  Three  we  know  little  more 
than  the  names  of  the  principal  kings.  They  re- 
sided near  ^Memphis,  and  their  tombs  gradually 
assumed  the  later,  pyramidal  form.  The  earliest 
example,  tiie  step-pyramid  near  Sakkarah,  is  the 
work  of  Zoser,  the  fifth  King  of  this  dynasty. 
Under  him  we  find  the  copper-mines  near  IMount 
Sinai  already  being  worked  by  the  Egj'ptians. 

Dynasty  Four  has  left  a  great  mass  of  monu- 
ments. The  first  King;  Snefru,  was  the  first  great 
warrior.  He  made  expeditions  into  Nubia  and 
Syria,  and  opened  a  new  copper-mine  at  Wady 
Magharah.  His  two  successors,  the  Cheops  (q.v. ) 
and  Chephi-en  (q.v.)  of  Herodotus,  built  the  two 
largest  pyramids — works  which  were  never 
equaled  at  any  later  ]ieriod.  Later  tradition 
ascribes  the  famous  Sphinx  near  the  pyramids  to 
Chephren,  but  this  is  doubtful.  Menkaure  or 
Mycerinus  built  the  tliird  in  size  of  the  great 
pyramids;  all  subsequent  royal  pyramids  are 
considerably  smaller,  lender  this  and  the  follow- 
ing dynasty  Egyptian  sculpture  reached  its  acme 
of  perfection  (c.  2S00  r.c).  The  most  remark- 
able monument  of  Dynasty  Five  (twelve  kings) 
is  the  sun-lemple  near  Riga,  of  wliich  a  building 
in  the  form  of  an  obelisk  has  remained.  The  last 
King,  called  Onnos  by  Manetho,  inaugurated  the 
custom  of  covering  the  chamber  of  the  pyramid 
"with  inscriptions.  This  example,  followed  rcgu- 
Vor..  VI  — r,. 


larly  in  Dynasty  Six,  has  furnished  to  us  the  ex- 
tensive texts  of  the  pyramids  opened  in  1880 
(those  of  Teti  or  Atoti,  Pepi  or  Apopi  I.,  Me- 
renre,  Pepi  XL,  and  Neferkare).  These  are  all 
magical  texts,  of  no  historic  but  of  great  lin- 
guistic interest,  being  copies  of  books  so  ancient 
that  they  were  partially  unintelligible  even  to 
the  scribes  of  that  age.  Pepi  I.  (or  perhaps  Apopi 
— the  vowels  are  not  expressed)  left  numerous 
traces  of  his  building  activity ;  he  also  waged  a 
great  war  in  Palestine,  for  which  he  used  manj' 
negro  troops  from  the  tributary  regions  of  Nubia. 
Most  of  the  kings  of  this  period  built  their  resi- 
dences— every  King  building  a  new  city — around 
Memphis;  the  citj'  of  Memphis  itself  derived  its 
name  (Mennofer,  'Good  abode')  from  that  of  the 
pyramid  of  Pepi  I.,  which  stood  in  the  vicinity. 
Pepi  11.  is  reported  to  have  reigned  more  than  90 
years.  Under  his  successor  we  hear  of  an  ex- 
j)edition  into  the  negro  countries  on  the  White 
Nile,  to  procure  a  pigmy  for  the  King  (c.2500). 

Dynasties  Seven  to  Nine  form  a  very  obscure 
period  which  has  left  hardly  any  monuments. 
Tlie  princes  of  the  nomes  (counties)  had  become 
so  inde2:)endent  that  the  power  of  the  King  de- 
creased. Dynasties  Seven  and  Eight  were  of 
ilemphitic,  Nine  and  Ten  of  Heracleopolitan 
origin.  The  latter  had  to  fight  continually 
against  rebellious  nomarchs  (counts),  especially 
against  those  of  Thebes,  who  began  to  claim  the 
royal  title,  and  finally  succeeded  in  conquering 
the  whole  country,  ruling  as  Dynasty  Eleven. 
The  last  six  kings  of  this  family  (nearly  all 
called  Antef  or  Mentuhotep)  governed  a  reunited 
kingdom.  Under  them  Thebes,  formerly  an  in- 
significant town,  first  became  the  capital  of 
Egypt.  The  last  King  of  this  djmasty,  Sankh- 
ka-re,  has  left  the  first  report  of  an  expedition 
to  Punt.  (See  below.)  The  Twelfth  (Theban?) 
Dynasty  seems,  from  recent  discoveries,  to  have 
begun  about  B.C.  2000.  This  period  of  about  200 
years  (seven  kings,  Amenemhat  I.,  Usertesen 
1.,  Amenemhat  II.,  Usertesen  II.,  Usertesen  III., 
Amenemhat  III.,  Amenemhat  IV.,  and  a  Queen, 
Sebknefrure)  was  considered  by  the  later  Egj'p- 
tians  as  the  Golden  Age,  especially  of  literature, 
the  poetical  style  of  Avhich  formed  the  model  for 
all  succeeding  periods.  Of  the  numerous  build- 
ings of  Dynasty  Twelve  and  its  renowned  art, 
comparatively  little  has  survived.  Anienendiat 
III.  (q.v.)  was  the  King  INIoeris  of  Herodotus, 
who  gained  the  Province  of  the  Fa(i)yum  for 
agriculture,  bj'  diking  off  lai-ge  parts  from  the 
lake,  formed  In*  a  branch  of  the  Nile  flowing  into 
that  oasis.  Of  the  so-called  Labyrinth,  the  larg- 
est of  all  Egj^ptian  temples,  built  at  this  time 
near  the  pyramid  of  Amenemhat  III.  in  the  neigh- 
borhood of  Hawarah,  only  a  few  stones  remain. 
It  does  not  seem  that  the  Twelfth  Dynasty  pos- 
sessed more  of  Asia  than  the  copper-mines  near 
jMount  Sinai,  but  Nubia  was  gradually  conquered 
as  far  as  the  Second  Cataract,  where  Usertesen  II. 
established  his  frontier,  by  building  two  strong 
fortresses  on  both  sides  of  the  Nile.  The  gold- 
mines of  that  country  were  explored  by  the 
Pharaohs.  After  Dynasty  Twelve  Egypt  fell  back 
into  the  former  anarchy  and  strife  of  nomarchs. 
and  it  is  likely  that  more  than  130  princes,  fight- 
ing with  their  neighbors  for  the  crown,  did  not 
fill  more  than  about  a  century  (Dynasties  Thir- 
teen and  Fourteen). 

Somewhat   before    1700,    Egypt    was    suddenly 
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conquered  by  a  foreipi  nation,  who.se  rulers 
Manetho  calls  Hyksos,  i.e.  shepherd  (or  foreign?) 
kings.  We  know  nothing  about  the  origin  of  these 
foreigners  (they  are  usually  taken  for  L'anaanites 
or  Turanians,  though  both  theories  lack  proof) 
except  that  they  had  first  conquered  Syria.  In 
Egypt  they  soon  became  Eg^'ptianized.  They  kept 
only  the  Delta  under  their  direct  administration, 
leaving  Upper  Egj-pt  to  tributary  native  princes. 
The  viceroys  of  Thebes  ( Dynasty  Seventeen ) 
finally  threw  off  the  yoke  of  the  foreign  sover- 
eign Apoph  (is).  After  a  long  struggle,  during 
which  the  Thebans  Seknenre  III.  and  his  suc- 
cessor Kames  died.  Amasis  I.  (Aahmes  or 
Ahuiose)  put  an  end  to  the  rule  of  the  Hyksos  by 
conquering  their  capital  and  chief  fortress  Avaris 
(or  Hat-uaret)  on  the  northeastern  frontier  (c. 
1600).  Pursuing  them  into  Palestine,  Amasis, 
the  first  ruler  of  Dynasty  Eighteen,  inaugurated 
the  period  of  conquests  in  Asia.  His  unlimited 
power  (the  dominion  of  the  many  nomarchs  had 
been  wiped  out  during  tlie  long  Hyksos  war)  and 
his  army,  disciplined  and  trained  in  the  war  of 
independence,  enabled  him  to  conquer  Palestine 
and  Phoenicia.  His  son  Amenophis  (Amenhotep) 
I.,  dying  after  a  brief  reign,  became  the  patron 
saint  of  the  Theban  necropolis.  Thutmosis 
(Thothmes  or  Dhutmose)  I.  penetrated  into 
Nubia  beyond  the  third  cataract,  and  into  Syria 
as  far  as  the  Euphrates.  His  son,  Thutmosis  II., 
had  to  share  his  power  with  his  energetic  sister 
and  wife  Hatshepsut  (Hatasu).  who  also  kept 
his  minor  successor  Thutmosis  III.  (her  nephew?) 
under  her  control  for  twenty-two  years.  In  one 
of  the  finest  buildings  of  Egypt,  her  temple  at  Deir 
el-bahri,  is  dejjicted  as  the  most  remarkable  event 
of  her  reign  the  equipment  of  a  whole  fleet  to 
>ail  to  the  Abyssinian  and  Somali  coast,  called 
Punt  (Phut  in  the  Bible) ,  in  order  to  bring  back 
gold,  rare  animals,  and,  above  all,  incense,  to- 
gether with  some  living  incense-trees  to  be 
jdanted  at  Thebes.  Formerly  only  single  ships 
had  been  sent  to  Punt. 

After  Thutmosis  III.  had  come  to  power  by 
Hatshepusut's  death  (c.  1500).  he  showed  himself 
the  greatest  conqueror  among  the  Pharaohs.  In 
at  least  sixteen  campaigns,  he  conquered  Pales- 
tine, Phoenicia,  and  Syria  as  far  as  the  Lower 
Orontes.  and  penetrated  victoriously  as  far 
as  northern  Mesopotamia  (Mitanni).  storming 
Karkemish  on  the  Euphrates,  and  hunting  ele- 
phants in  that  region.  With  his  rich  booty  he 
embellished  the  temples  of  Egypt  in  a  manner 
unequaled  by  any  of  his  predecessors,  though  they 
had  all  been  great  bxiilders.  The  gigantic  Temple 
of  Amnion  at  Karnak  is  chiefly  his  work.  His  son 
Amenophis  (Amenhotep)  II.  (c.  1480)  main- 
tained the  Egyptian  possessions  in  Asia,  and  so 
did  Thutmosis  IV..  but  Amenophis  II.  gradually 
lost  the  northern  regions.  He  lived  on  good  terms 
with  ilitanni.  and  married  the  sister  of  its  King 
Dushrata.  For  an  account  of  the  cuneiform  dis- 
patches received  from  Asia  during  the  reign  of 
this  King  and  that  of  his  son.  which  were  found 
near  Tell  el-Amarna,  see  Amarxa  Letters. 

His  son.  by  the  beautiful  and  influential  Queen 
Teye,  Amenophis  IV.  (about  1410).  caused  a 
great  revolution  by  trying  to  replace  the  old  re- 
ligion with  a  solar  cult,  approaching  monotheism. 
He  persecuted  the  worship  of  the  supreme  god 
Amnion  with  special  vehemence,  carrying  his  ani- 
jnositv  so  far  as  to  obliterate  the  name  of  the 


god  from  earlier  monuments,  and  to  change  his 
own  name,  which  contained  that  of  Amnion,  to 
"The  Splendor  of  the  Sun"  (Akhuuaten).  He 
removed  his  residence  from  Amnion's  city,  Thebes, 
and  built  a  new  capital  at  Tell  el-Amarna  in 
-Middle  Egypt.  After  his  death  (about  1395),  the 
new  religion,  which  had  previously  met  with  great 
opposition,  was  destroyed  together  with  its 
temples  under  the  following  ephemeral  kings: 
Smenkh-ka-re.  Tutankhamon.  and  Ay.  King 
Haremheb  (about  1380)  completed  the  restora- 
tion of  the  old  creed. 

With  the  short-lived  Rameses  I.,  Dynasty  Nine- 
teen (about  1350)  begins.  Sethos  (Sety,  Seti.  or 
Setoy)  I.,  his  successor,  a  great  warrior,  whose 
tomb  in  Biban  el-Moluk  is  the  finest  of  all  the 
royal  tombs  there,  attempted  to  win  back  the 
parts  of  Middle  Syria  which  had  been  lost,  and 
was  there  entangled  in  a  war  with  the  Kheta  or 
Hittites,  whose  kingdom  seems  to  have  had  its 
original  centre  in  Cappadocia.  His  son  Rameses 
II.,  or  Sesostris  (c.  1330  B.C.),  continued  this  war 
for  twenty  years  with  varying  success.  Finally  at 
the  peace  concluded  with  the  Hittites,  and  sealed 
by  a  marriage  between  Rameses  and  the  daughter 
of  their  King,  Syria  was  divided,  and  Egypt  re- 
tained Palestine  and  the  southern  half  of  Phoe- 
nicia. The  numerous  representations  of  a  few 
modest  victories  (chiefly  that  near  Kadesh  on 
the  Oi'ontes.  later  Laodicea  and  Libanum)  made 
the  Greeks  believe  that  Rameses  II.  had  been  the 
conqueror  of  half  the  world.  However,  his  activity 
as  a  builder  during  his  reign  of  sixty-seven  years 
was  beyond  comparison,  though  he  usurped 
many  monuments,  replacing  earlier  names  by  his 
own.  Perhaps  two-thirds  of  all  the  monuments 
bear  his  cartouche.  As  he  colonized  Goshen  (the 
modern  Wady  Tumilat)  and  built  there  the 
cities  of  Pithom  and  Rameses.  he  has  been 
pointed  out  as  the  Pharaoh  who  oppressed  the 
Israelites,  and  his  son  has  been  deemed  the 
Pharaoh  of  the  Exodus.  But  an  inscription,  found 
in  1896,  shows  that,  in  the  fifth  year  of  his 
son  Mernephtah,  Israel  was  already  settled  in 
Palestine,  and  that  an  earlier  date  must  be 
sought  for  the  Exodus.  On  the  other  hand,  it  is 
clear  from  the  Aniarna  Letters  (q.v. ),  written 
about  B.C.  1400.  that  at  that  time  Israel  had  not 
yet  entered  the  Promised  Land.  The  date  of  the 
Exodus  must,  therefore,  be  placed  in  the  interval 
between  these  two  extreme  limits,  or,  in  round 
numbers,  between  B.C.  1400  and  1250.  The  theory 
is  sometimes  advanced  that  the  ancestors  of 
Israel  settled  in  Egypt  under  the  Hyksos  kings, 
but  there  is  no  evidence  in  support  of  this  view. 
In  fact,  with  the  single  exception  of  Mernephtah's 
inscription,  there  is  no  mention  of  Israel  in  the 
Egyptian  records,  and  nothing  is  known  in  re- 
gard to  the  date  of  the  chosen  people's  settlement 
in  Egj-pt  or  the  length  of  their  sojourn  there. 
All  theories  upon  this  subject  are  based  upon 
little  more  than  pure  conjecture.  Lender  ^ler- 
nephtah,  the  Libyans  devastated  the  Western 
Delta,  and  pirates  from  Asia  Minor  and  Europe 
ravaged  its  shores — the  Akaywash  (Ach jeans  ?). 
Tursh  (Tyrsenians?).  Shardin  (Sardinians)  and 
Lfik  ( Lycians ) .  These  enemies  joined  their  forces, 
and  had  almost  reached  ^lemphis  when  they  were 
met  by  the  Egyptian  army  and  utterly  annihi- 
lated. D%Tiasty  Nineteen  ends  ingloriously  with 
three  kings  (of  whom  one  is  said  to  have  been  a 
Syrian  usurper)   and  a  queen. 
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Setnakht,  the  founder  of  Dpiasty  Twenty,  re- 
established order.  His  son.  Ranieses  III.  (c.l210 
B.C.),  repelled  several  invasions  of  the  Libyans, 
and  defended  Egypt  and  the  Syrian  provinces 
from  the  raids  of  the  pirates  mentioned  above, 
as  well  as  from  barbarians  coming  by  land  from 
Asia  ISlinor.  A  branch  of  the  latter,  however,  the 
Philistines,  settled  in  Palestine  at  that  time. 
Rameses  plundered  the  land  of  the  Amorites 
north  of  Palestine.  Ilis  palace  and  favorite  tem- 
ple W'as  at  Afedinet  Habu.  The  nine  Ramessides 
after  him  reigned  peacefully  to  about  1100,  when 
the  high  priests  of  Thebes,  who  had  become  very 
rich,  especially  through  the  donations  of  Rameses 
III.,  took  the  crown.  They  had  soon,  however,  to 
yield  to  a  new  dynasty  (Twenty-one)  from  Tanis. 
At  that  time,  the  police  of  Thebes  gave  up  the 
task  of  protecting  the  royal  tombs  of  Dynasties 
Eighteen  to  Twenty  against  thieves,  and  hid  most 
of  the  royal  mummies  in  a  secret  pit,  where  they 
were  discovered  in  1881.  A  few  tombs,  which  a 
landslide  had  made  inaccessible  to  thieves  and 
police,  were  discovered  intact  in  1898. 

The  Libyan  mercenaries  had  meantime  become 
so  powerful  that  Dynasty  Twenty-two  (about 
950)  was  founded  by  one  of  their  generals,  Sho- 
shenk  I.  (the  Shishak  of  the  Bible),  who  plun- 
dered Judea  and  Israel  under  Jeroboam  and 
Rehoboam.  His  successors  were  called  Shoshenk 
(3),  Usorkon  (3),  Takelot  (2),  and  Pimay.  Un- 
der Dynasty  Twenty-three  (from  Bubastus,  about 
800)  the  country  again  split  up  into  many  small 
kingdoms  ruled  by  Libyan  officers,  and  the  way 
was  thus  left  open  for  the  attacks  of  the  kings  of 
Ethiopia  ( q.v. ) ,  who  had  been  independent  since 
Dj^nasty  Twenty-one.  About  750,  the  Ethiopian 
Pankhy  (or  Piankhy)  was  prevented  from  sub- 
jecting all  of  Egypt  by  the  resistance  of  Tefnakht, 
the  ruler  of  Sais  and  Memphis;  but  Pankhy's 
grandson  Shabako  succeeded  in  dethroning  Tef- 
nakht's  son,  the  wise  Bocchoris  [Bok-en-renef] . 
with  whom  Dynasty  Twenty-four  came  to  an  end 
(c.  720  ?).  The  Ethiopians  form  Djmasty  Twen- 
ty-five. After  Shabatako.  Taharko  (the  Tirhaka 
of  the  Bible;  c.  700?)  pursued  a  policy 'hostile  to 
Esarhaddon,  King  of  Assyria,  who  attacked 
Egypt  in  673,  and  conquered  it  in  670.  The  As- 
syrian monarch  divided  the  countrv  among  twenty 
tributary  princes,  descendants  of  the  old  Libyan 
families.  The  Ethiopians  twice  again  invaded 
Eg^'pt  in  067  vuider  the  new  King  Tan  (u)  t-amen, 
but  unsuccessfully.  The  Assyrian  vassal  Psam- 
metich.  Prince  of  Sais,  a  descendant  of  Dynasty 
Twenty-four,  aided  by  Greek  and  Carian  merce- 
naries, made  himself  independent  master  of  the 
country  (063),  when  Assyria's  power  declined. 
The  new  dynasty  (Twenty-six)  is  remarkable  for 
its  revival  of  art  with  archaistic  tendencies. 
Psammetich's  son  Xekao  (Necho)  II.  (609-594), 
slew  Josiah  of  Judah,  and  conquered  Syria  as  far 
as  the  Euphrates ;  but  he  soon  lost  it  to  the  new 
Babylonian  Empire.  l)eing  defeated  by  Nebu- 
chadnezzar at  Carchemish.  Necho  dug  the  first 
canal  connecting  the  Nile,  and  thus  the  Mediter- 
ranean, with  the  Red  Sea.  He  also  built  a  fleet, 
and  sent  Phoenician  sailors  around  Africa.  Apries 
{Uahabre,  tlie  Hophni  of  the  Bible,  588-569),  the 
successor  of  Psanunotich  II.,  vainly  tried  to  pre- 
vent the  destruction  of  Jerusalem  by  Nebu- 
chadnezzar (586).  Amosis  II.  (Amasis,  569- 
526),  in  consf'(]uence  of  a  military  revolt,  first 
took   Upper   Egypt,   and   three  years   later   slew 


Apries  in  battle.  With  diplomatic  skill  he  main- 
tained himself  against  the  Babylonians,  and 
later  against  the  Persians ;  but  his  son  Psam- 
metich  III.  closed  this  flourishing  dynasty  by  a 
reign  of  only  one  year.  In  525  Cambyses  de 
feated  him  at  Pelusium,  and  Egypt  became  a 
Persian  province. 

The  revolts  of  the  Libyan  officers  Khabbash 
(487),  Inarus,  and  Amyrtseus  (460-450,  aided 
by  the  Athenians)  were  suppressed;  but  in  414 
the  Persians  Avere  expelled,  and  Egj'pt  was  free 
from  their  rule  until  343.  In  the  interval,  how- 
ever, the  country  was  a  prey  to  internal  strifes. 
The  Persian  reconquest  was  followed  by  many 
cruelties ;  the  last  Egyptian  King,  Nectanebus, 
fled  to  Ethiopia.  Alexander  occupied  Eg^'pt  in 
332,  and  founded  Alexandria  in  331.  On  the  death 
of  Alexander  (b.c.  323)  one  of  his  generals, 
Ptolemy,  son  of  Lagos,  became  Macedonian  gov- 
ernor of  Egypt.  From  the  first  he  was  virtually 
an  independent  ruler,  though  he  did  not  assume 
the  royal  title  till  B.C.  306.  He  was  a  wise  and 
politic  sovereign,  and  vinder  his  reign  Egj'pt  be- 
came a  power  of  the  very  first  rank.  He  concili- 
ated his  native  subjects  by  treating  with  respect 
their  religion  and  the  long-established  customs 
of  the  country.  Under  Ptolemy  and  his  succes- 
sors Alexandria,  the  new  capital  of  Egypt,  in- 
creased rapidly  in  importance,  and  soon  became 
the  foremost  city  of  the  world.  Its  commerce 
was  far-reaching,  and  brought  vast  wealth  into 
the  hands  of  its  merchants.  As  a  centre  of  lit- 
erary culture  it  was  even  more  famous  than  as 
a  centre  of  commerce.  The  celebrated  museum 
and  library  founded  by  Ptolemy  I.  exerted  a.  pro- 
found inlluence  and  attracted  to  Alexandria  men 
of  letters  and  of  science  from  all  parts  of  the 
Hellenic  world.  Ptolemy  I.  died  in  B.C.  284.  His 
grandson,  Ptolemy  III.  (B.C.  247-222),  waged  a 
successful  war  with  Syria,  and  greatly  extended 
the  foreign  possessions  of  Egj'pt.  After  this  there 
followed  a  period  of  steady  decline.  Antiochus 
the  Great  of  Syria  and  Philip  V.  of  Macedon 
deprived  Ptolemy  V.  (b.c  205-181)  of  his  Syrian 
and  ^Egean  possessions,  and  but  for  the  inter- 
vention of  Rome  would  have  seized  Egypt  as 
well.  Henceforth,  although  her  commerce  in- 
creased in  importance,  and  Alexandria  was  still 
the  great  centre  of  literature  and  science,  Egypt 
existed  as  an  independent  kingdom  only  by  the 
sufferance  of  Rome,  and  lost  all  external  influ- 
ence. Ptolemy  XIII.  (b.c.  80-52)  bequeathed  his 
kingdom  to  his  elder  daughter  Cleopatra  (q.v.) 
and  his  elder  son  Ptolemy  XIV.  Cleopatra  made 
herself  sole  ruler,  and  finally  terminated  an  ad- 
ventiirous  career  by  suicide  in  B.C.  30.  With  her 
the  kingdom  of  the  Ptolemies  came  to  an  end,  and 
Egypt  became  a  Roman  province. 

Augustus  made  Eg;v'pt  a  Roman  province  under 
a  Governor  of  equestrian  rank.  It  remained 
rather  a  quiet  possession  of  the  Romans.  Many 
tem])les  were  erected  imder  the  Roman  dominion. 
The  invasion  by  the  Ethiopians  (b.c.  24)  and  that 
by  Zenobia  of  Palmyra  (a.d.  270)  are  the  most 
important  events  of  this  period.  The  rapacious 
desert  tribes  of  the  Blenunyans  were  often  trou- 
blesome. Christianity  spread  with  special  success 
among  the  Egyptians.  Agnosticism  and  monas- 
ticism  (on  heathen  models)  had  their  origin 
here.  Paganism  was  persecuted  and  forbidden 
in  A.D.  391,  being  tolerated  only  on  the  island  of 
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Philae  until  the  reign  of  Justinian.     Schismatic 
<'ontcsts  among  the  Christians  did  much  harm. 

Egypt  After  the  Fall  of  Rome.  After  the 
fall  of  the  Roman  Empire.  Egypt  almost  dis- 
appeared from  the  knowledge  of  Europe :  but  it 
occupied  an  important  place  in  the  Mohamme- 
dan world.  It  was  conquered  by  the  Arabs  under 
Aniru  (A.D.  G39-41),  and  in  909  became  the  seat 
of  power  of  the  Fatimite  dynasty,  and  its  capi- 
tal, Cairo,  was  one  of  the  religious  centres  of 
Islam.  The  Ayubites  succeeded  the  Fatimites, 
and  under  Saladin  (1171-93)  united  much  of 
the  Mohammedan  world  under  their  rule.  In  the 
thirteenth  century  it  was  politically  and  com- 
mercially the  real  heart  of  ]\Iohammedanism, 
and  the  later  Crusaders  made  it  their  objective 
point,  with  the  idea  of  striking  at  the  vital 
seat  of  the  enemy's  strength.  The  Crusaders 
took  Damietta  in  1219;  but  were  caught  in  the 
Delta  on  the  march  to  Cairo,  and  forced  to  cede 
all  their  conquests  (1220).  Damietta  was  again 
captured  in  1249,  by  Louis  IX.  of  France;  but 
his  army  met  a  similar  fate  to  that  of  the  war- 
riors of  the  Fifth  Crusade,  in  advancing  on 
Cairo.  In  the  retreat  upon  Damietta  the  army 
was  destroyed,  and  the  King  was  captured  and 
compelled  to  pay  a  large  ransom,  a  part  of  which 
was  the  surrender  of  Damietta.  Under  the 
Mameluke  sultans  (1250-1.517),  vigorous  war- 
riors but  poor  administrators,  the  country  fell 
into  poverty  and  anarchy.  The  Turkish  con- 
quest (1517)  by  Selim  I.  left  the  power  of  the 
^lameluke  chiefs  nearly  unchanged.  In  179S 
Xapoleon  Bonaparte  invaded  EgA-pt  and  defeated 
the  Mamelukes  near  the  Pyramids-,  but  the 
French  forces  in  Egypt  were  expelled  by  the 
Turks,  with  British '  help,  in  1801.  In'  1811 
Mehemet  Ali  Pasha  (q.v.)  massacred  the  Mame- 
lukes, and  formed  an  army  which  conquered  parts 
of  Arabia  (1816)  and  Xubia  (1820-22),  but  lost 
many  troops  in  aiding  the  Porte  during  the 
Greek  Revolution.  i\Iehemet  Ali  founded  the 
present  ruling  dynasty,  and  established  himself 
as  a  practically  independent  ruler.  In  1831 
he  rebelled,  conquered  Syria,  and  developed  de- 
signs upon  the  whole  Ottoman  Empire:  but  in 
1840  the  intervention  of  Russia,  England.  Aus- 
tria, and  Prussia  forced  liim  to  evacuate  Syria 
and  renew  his  allegiance  to  the  Porte.  He  im- 
proved the  agriculture  and  defense  of  the  coun- 
try, but  nearly  ruined  the  people  by  taxes  and 
monopolies.  He  died  in  1849,  and  his  successors, 
his  grandson,  Abbas  Pasha  (1849-54),  and  his 
son.  Said  Pasha  (1854-63),  restored  prosperity 
to  the  country  and  began  the  Suez  Canal.  Is- 
mail Pasha  (1863-79),  who  first  received  the 
title  of  Khedive  or  Viceroy  from  the  Porte,  pro- 
moted the  construction  of  the  Suez  Canal  by  De 
Lesseps,  extended  the  conquest  of  the  Sudan  be- 
gun by  Mehemet  Ali,  but  was  forced  by  the  Porte 
several  times  to  reduce  his  army  and  navy. 
Upon  his  accession  the  Egyptian  debt  was  $16,- 
000.000;  in  1879  it  had  iisen  to  $500,000,000. 
English  and  French  banking  houses  were  largely 
concerned  in  the  solvency  of  the  Egyptian  Gov- 
ernment, and  in  1875  the  Khedive  sold  his  176.- 
602  shares  in  the  Suez  Canal  for  £4.000,000  to 
England,  thus  laying  the  foundation  for  that 
country's  influence  in  Eg^-pt.  In  1876  the  reve- 
nue was  put  under  the  management  of  European 
commissioners:  in  1878  the  Khedive's  private 
property  went  to  help  the  payment  of  the  interest 


on  the  public  debt.  His  reckless  extravagance 
made  the  Egyptian  Question  one  of  European 
politics,  and  it  was  closely  associated  with  the 
Eastern  Question  (q.v.)  by  the  opening  of  the 
Suez    Canal. 

When  Ismail,  in  1879,  dismissed  his  financial 
minister,  X'ubar  Pasha,  and  refused  the  payment 
of  interest,  the  European  governments  forced 
his  abdication  in  favor  of  his  son  Tewfik  ( 1879- 
92).  In  1880  a  dual  British  and  French  control 
was  established,  which  caused  a  nationalist  revolt 
in  the  following  year,  headed  by  Arabi  Pasha 
(q.v.),  a  colonel  in  the  army,  the  demands  of 
the  insurgents  were  that  the  army  should  be  in- 
creased to  its  normal  strength,  that  the  Prime 
Minister  of  the  Khedive,  Riaz  Pasha,  should  be 
dismissed,  and  that  a  Chamber  of  Xotables,  or 
X'ational  Parliament,  should  be  convened  to  as- 
sume the  government  of  the  people  as  a  repre- 
sentative body.  Tewfik  was  alarmed  by  the  pro- 
portions which  the  revolt  had  assumed,  and  a 
Chamber  of  Xotables  Avas  summoned,  which  met 
at  Cairo  before  the  end  of  the  year.  In  1882 
Arabi  was  taken  into  the  ncAV  Cabinet  as  As- 
sistant Secretary  of  War.  When  it  was  found 
that  France  and  England,  through  the  Controller- 
General,  were  inclined  to  resist  all  the  demands 
of  the  Chamber  that  would  limit  foreign  inter- 
ference in  the  management  of  the  finances,  the 
resentment  of  the  popular,  or  national,  party 
rose  to  fever  heat.  Sherif  Pasha,  the  new  Pre- 
mier, favored  the  European  powers.  He  was 
therefore  forced  to  resign,  and  a  new  Ministry 
was  appointed,  with  iMahmud  Sami  and  Arabi 
Pasha  at  its  head.  But  the  Khedive  and  his 
ilinistry  represented  such  opposite  lines  of  pol- 
icy that  it  was  evident  that  a  rupture  between 
them  was  inevitable,  and  in  the  middle  of  May 
the  crisis  came.  The  Khedive's  action  in  par- 
doning certain  political  offenders  was  violently 
attacked  by  the  X^ationalists,  and  England  and 
France  each  sent  out  a  fleet  to  Alexandria  to 
maintain  the  authority  of  the  Khedive,  and  de- 
manded the  resignation  of  the  Ministry  and  the 
exile  of  Arabi.  The  ^linisters  obeyed,  but  a 
popular  outbreak  caused  the  Khedive  to  rein- 
state Arabi.  He  was  now  the  idol  of  the  army 
and  the  populace,  who,  encouraged  by  their  suc- 
cess, were  threatening  violence  against  their  for- 
eign oppressors.  An  ordinary  street  fight  in 
Alexandria  culminated  in  a  general  uprising  of 
the  native  populace  against  the  Europeans.  June 
11th,  Arabi  was  commissioned  by  the  Khedive 
to  restore  order;  but  his  known  sympathy  with 
the  rioters  only  increased  the  panic  of  the  for- 
eign colony,  which  fled  from  the  city.  England 
and  France  had  vainly  urged  the  Sviltan  to  send 
troops  into  Egypt  to  enforce  the  authority  of 
the  Khedive  and  to  suppress  the  growing  power 
of  Arabi,  who  was  virtually  dictator  of  the 
country.  As  the  French  hesitated  to  act,  the 
English  took  matters  into  their  own  hands.  A 
casus  belli  was  found  in  the  fact  that  certain 
forts  in  the  harbor  of  Alexandria  were  being 
armed  by  orders  of  Arabi.  The  English  admiral. 
Sir  Beauchamp  Seymour,  accordingly  bombarded 
the  town.  On  the  next  day  (June  12th)  the 
insurgents  evacuated  Alexandria,  leaving  it  in 
flames,  and  intrenched  themselves  at  Kafi  Dowar. 
about  12  miles  distant.  The  Khedive  sought 
refuge  with  the  English  fleet.  He  was  formally 
deposed   by   the   Xationalists,    who   organized   a 
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Provisional  Government  at  Cairo,  and  intrusted 
the  defense  of  the  country  to  Arabi.  iSleanwhile 
the  English,  after  an  inefl'ectual  siege  of  some 
weeks,  abandoned  the  attack  on  Kafi  Dowar,  and 
an  Anglo-Indian  army  of  40,000  men  was  sent 
across  the  Isthmus  of  Suez,  imder  command  of 
Sir  Garnet  \^'olseley.  They  landed  at  Ismailia 
and  advanced  to  Tel  el  Kebir,  where  a  large 
army  of  insurgents  had  thrown  up  intrencli- 
ments.  These  were  stormed  September  13tii. 
A  forced  march  was  tlien  made  on  Cairo,  which 
was  reached  by  nightfall.  Arabi  at  once  sur- 
rendered, the  National  army  was  disbanded,  and 
the  Khedive  restored  to  his  authority.  Arabi 
was  sentenced  to  death,  but  the  sentence  was 
commuted  to  exile  on  the  island  of  Ceylon. 

Various  reforms  were  introduced  by  the  Eng- 
lish, acting  through  Lord  DufTerin,  who  was  ap- 
pointed Special  Commissioner  to  Egj'pt.  The 
French  having  taken  no  part  either  in  sup- 
pressing rebellion  or  in  the  subsequent  reorgani- 
zation, the  dual  control  came  to  an  end  in  1883. 
notwithstanding  the  protest  of  Franoe.  An 
army  of  occupation  was  deemed  necessary  for  a 
Avhile  to  preserve  tranquillity:  but  it  was  prom- 
ised that  its  size  should  be  steadily  reduced. 
This  promise,  owing  to  a  serious  outbreak  of 
the  Arabs  in  the  Sudan  (q.v. ).  and  the  inherent 
weakness  of  the  Khedival  Government,  was  not 
redeemed.  Egypt  became  practically  a  depend- 
ency of  England,  garrisoned  by  English  troops, 
and  with  a  Government  whose  policy  is  in  all 
things  directed  by  the  representative  of  Eng- 
land, though  still  carried  out  in  the  name  of 
the  Khedive.  The  Suez  Canal,  the  new  gateway 
to  the  East,  and  the  strategic  position  of  Egypt 
with  reference  to  the  development  and  control 
of  Africa,  gave  that  country  a  new  importance, 
especially  for  Great  Britain.  Egypt  is  still 
nominally  a  province  of  the  .Ottoman  Empire ; 
but  the  Government  of  Great  Britain,  where 
half  of  the  Egyptian  national  debt  is  held, 
■undertakes  to  represent  the  foreign  creditors. 
The  commander  of  the  army,  known  as  the 
Sirdar,  is  an  English  officer.  There  is  an  In- 
ternational Court,  on  which  thirteen  European 
countries  and  the  United  States  are  repre- 
sented, which  has  jurisdiction  in  cases  in 
which  foreigners  are  concerned.  The  Khedive 
and  the  Government  may  be  held  responsible 
before  this  court.  The  finances  are  guarded  by 
the  International  Debt  Commission,  on  which 
all  the  great  Powers  of  Europe  are  represented. 
Under  British  control  the  expenditures  have  been 
brought  within  the  receipts,  taxes  have  been 
reduced,  and  compulsory  labor  and  slavery  have 
been  abolished.  The  Sudan,  subject  to  Egypt  in 
some  measure  since  1820,  with  its  fanatical 
tribes  of  fearless  though  barbaric  warriors,  was 
a  problem  for  the  administrators  of  Egypt  to 
deal  with;  its  control  was  of  great  strategic  im- 
portance, and  it  was  a  centre  of  the  slave  trade. 
In  1874  Charles  George  Gordon  (q.v.)  was  ap- 
pointed Governor-General  of  the  Sudan,  and  suc- 
ceeded in  partially  organizing  the  country  and 
suppressing  the  slave  trade.  He  was  succeeded 
in  1881  by  Raouf  Pasha,  under  whom  the  coun- 
try relapsed  into  barbarism.  The  advent  of  the 
Mahdi  (q.v.).  Mohammed  Ahmet,  in  1883, 
brought  religious  fanaticism  into  the  struggle 
against  Egyptian  control.  Tlie  rapid  increase  of 
the  Mahdi's  power  and  the  defeat  of  the  Anglo- 


I^gyptian  army  under  Hicks  Pasha  led  the 
Government  to  send  General  Gordon  back  to  the 
Sudan  in  1884.  He  was  soon  cut  off  in  Khar- 
tum, and  the  relief  expedition  under  Wolseley 
arrived  too  late  (January  28,  1885)  to  save  him. 
The  Sudan  was  left  to 'itself  until  1894,  when 
Sir  Herbert  Kitchener,  in  a  series  of  campaigns 
which  proved  the  quality  of  the  new  Egyptian 
army,  succeeded  in  reestablishing  the  authority 
of  the  governments  over  the  Egyptian  Sudan, 
his  final  triumph  being  the  battle  of  Omdurman 
(September  2,  1898).  Tewfik's  son,  Abbas 
Hilmi,  who  had  been  educated  in  Europe,  suc- 
ceeded as  Khedive,  January  7,  1892,  and  proved 
an  able  and  enlightened  ruler.  Lord  Cromer,  the 
British  Higli  Commissioner,  has  had  much  influ- 
ence in  shaping  the  course  of  aft'airs  in  Eg;s'pt 
and  the  Egyptian  policy  of  his  own  Government 
since  the  establishment  of  Britisli  influence  in 
that  country. 

Bibliography.  Art  and  Architecture :  In  ad- 
dition to  the  works  already  cited  in  the  article, 
the  following  may  be  consulted:  Perrot-Chipiez, 
History  of  Art  (Paris,  1883)  ;  Maspero,  Egyp- 
i'uin  Archwology.  trans,  by  Edwards  (London. 
1889)  ;  Petrie.  Egi/piian  Decorative  Art  (Lon- 
don, 189.5).  See  Obelisk:  Pyramid;  Sphinx. 
^Monuments  and  Archfeology:  Rosellini,  Monii- 
vicnti  delV  Egitto  e  delhi' Xuhia  (Pisa,  1832- 
44)  ;  Champollion,  Monuments  (Paris,  1835-4,5)  : 
Lepsius,  Denkmaler  (Berlin.  1849-59).  The 
French  pioneer  work,  Maillet,  Description,  de 
VEgypte  (Paris,  1735),  is  antiquated.  Ancient 
History:  Petrie,  History  of  Egypt  (London. 
1894  et  seq. )  ;  Maspero.  History  of  the  Ancient 
Orient  (London,  1895-99).  Mediaeval  History: 
Weil,  Geschichte  des  Abassidenchalifats  (Stutt- 
gart, 1862)  ;  Quatremere,  Histoire  des  Sultans 
Mamelouks  (Paris,  1837-41).  Of  scientific  jour- 
nals, the  Zeitschrift  fiir  iigyptische  Sprache  (Ber- 
lin), Recueil  de  Travaux  (Paris),  and  Sphinx 
(Upsala)  are  the  most  important.  On  the  mod- 
ern inhabitants,  the  classical  work  of  Lane,  Man- 
ners and  Customs  of  the  Modern  Egyptians,  new 
ed.  (London,  1882),  is  still  unsurpassed.  Con- 
sult also  in  general :  Ebers,  Aegypten  in  Bird 
nnd  ^yort  (Stuttgart,  1879-80)  ;  trans,  by  Clara 
Bell  under  the  title  Egypt,  Descriptive,  Histor- 
ical, and  Picturesque  (London,  1881-82)  ;  Lane. 
Manners  and  Customs  of  the  Modern  Egyptians. 
new  ed.  (London,  1882)  ;  Poole,  "Egypt,"  in 
Foreign  Countries  and  British  Colonies  (London, 
1881);  id..  Social  Life  in  Egypt  (ib.,  1884); 
Herve,  UEgypte  (Paris,  1883)  ;  Wallace,  Egypt 
and  the  Egyptian  Question  (London,  1883)  : 
Malortie,  Egypt:  Native  Hitlers  and  Foreign 
Jnterfereyice  (ib.,  1883)  ;  Virchow,  Land  tind 
Leute  im  alten  und  neuen  Aegypten  (Berlin, 
1888)  :  Kayser.  Aegypten,  einst  und  jetzt  (Frei- 
burg, 1889)  ;  Plauchut,  L'Egypte  et  Voccupation 
anglaisc  (Paris,  1889)  ;  Rae,  Egypt  To-day  (Lon- 
don, 1892)  ;  Neumann.  Das  moderne  Aegypten 
(Leipzig,  1803)  ;  Borelli,  Choses  politiques 
d'Egypte  1883-95  (Paris,  1895)  ;  Fireks,  Aegyp- 
ten 1891,  (Berlin,  I895-9G)  ;  Wood,  Egypt  Under 
the  British  (London,  1896)  ;  Bourguet.  La 
France  et  VAnqleterre  en  Eqi/pte  (Paris,  1897)  ; 
Steevens,  Egypt  in  1898  '(Edinburgh,  1898)  : 
Cameron,  Egypt  in  the  Xinetcoifh  Century  (Lon- 
don, 1898)  ;  Penfield,  Present-day  Egypt  (ib., 
1899);  White.  The  Expansion  of  Egypt  (ib., 
1899);    Milner,   England   in   Egypt    (ib.',    1899); 
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Boinet  Bev,  Dictiotmaire  (jcocjruijhiquc  dc  I'Egijpte 
(Cairo.  ISO'J)  ;  Benedite.  Ecjypte  (Paris.  I'JOO)  ; 
Eovle,  The  Egyptian  Campaigns  ISS.i-So,  new  ed. 
continued  to  1899  (London,  1900)  :  Brehier. 
UEgypte  de  17S9  a  1900  (Paris,  1901);  and 
Prince  Ibrahim  Hilmy,  The  Literature  of  Egypt 
and  the  tiudan,  from  the  earliest  times  to  the 
year  1SS5  inelusive:  a  Bibliography  (London. 
1886-88).  The  numerous  reports  of  British  sub- 
jects in  oHleial  position  in  Egypt  and  the  Sudan 
are  valuable  sources  of  information.  Most  of 
them  are  published  by  the  British  Government  in 
London. 

EGYPTIAN  ART.  The  art  of  Eg^fpt  is,  next 
to  tliat  of  Babylonia,  the  earliest  in  tlie  world's 
history.  Its  origins  have  been  investigated 
during  the  last  the  years  with  better  success 
than  ever  before,  especially  by  English  archce- 
ologists,  such  as  Petrie,  and  French  explorers, 
as  de  jNlorgan.  The  proofs  of  Egyptian  civiliza- 
tion which  they  have  found,  belonging  to  the  First 
and  the  Second  Dynasties,  come  into  the  domain 
of  archaeologj'  rather  than  art,  consisting  of  the 
contents  of  small  tombs — arms,  ornaments,  and 
utensils.  Eelics  of  the  stage  of  preiiistoric  an- 
tiquities of  the  Stone  Age  have  also  lieen  found, 
though  it  has  not  been  proved  apparently  that 
the  relics  actually  antedated  the  historic  dynas- 
ties, rather  than  that  they  belong  to  another  less 
advanced  race,  perhaps  contemporaneous  with 
the   first  kings  mentioned  by  ^Manetho. 

The  four  or  five  thousand  years  of  Egj'ptian 
art,  from  the  First  Dynasty  to  the  time  of  the 
Roman  Empire,  fall  for  all  practical  purposes 
into  four  main  periods :  ( 1 )  Old  Empire 
(c.4000-3000)  ;  (2)  Middle  Empire  (c.3000- 
2100)  ;  (3)  New  Empire  (c.2 100-324)  ;  (4) 
Greco-Roman  revival  (B.C.  324-C.300  a.d.).  The 
Christian  art  that  follows,  whether  Coptic  or 
Byzantine,  is  less  Egyptian  than  cosmopolitan. 
During  these  more  than  four  millenniums  art 
retained  great  unity  of  st,vle  as  soon  as  it  had 
reached — probabl,y  during  the  Third  Dpiasty — 
a  master}'  of  the  technique  of  the  various 
branches  of  art ;  although  certain  forms,  such 
as  temple  architecture,  were  not  developed  until 
as  late  as  the  Eleventh  Dvnastv. 

Architecture.  The  monuments  of  the  Old 
Empire  (First  to  Sixth  D.vnasties  of  Manetho) 
belong  rather  to  engineering  than  to  architec- 
ture, but,  with  all  their  simplicity,  possess  great 
material  grandeur.  There  is  as  yet  no  temple 
architecture.  A  temple  found  by  Petrie  at  Mei- 
dum  is  apparently  an  exception ;  otherwise  the 
shrines  are  merelv  parts  of  the  p,vramids.  (See 
Pyramids.)  These  gigantic  tombs,  over  a  hun- 
dred in  number,  were  erected  for  the  burial  of 
members  of  royal  and  noble  families,  and  each 
one  contains  a  burial-chamber  and  a  number  of 
passages.  The  earliest  dated  pyramid  is  the 
stepped  structure  at  vSakkfirah.  190  feet  high  in 
six  stories,  built  of  brick.  There  are  similar 
structures  at  Abusir  and  ]Meidum.  These  imply 
possibly  a  knowledge  on  the  part  of  the  Egyp- 
tians of  the  stepped  temple  pyramids  of  Baby- 
lonia, also  of  brick.  But  stone  soon  came  to  be 
the  material  used  for  the  Egyptian  pyramids. 
This  is  illustrated  by  the  three  famous  examples 
at  Ghizeh,  all  belonging  to  kings  of  the  Fourth 
Dynasty;  Khafra.  Menkaura.  and  Khufu 
(Cheops),  that  of  the  last-named  the  greatest  of 
all,  being  4S2  feet  high.  For  persons  not  of 
roval  blond  the  tomb  took  the  form  of  a  rectansru- 


lar  structure.  (See  MxVSTaca.)  The  best-pre- 
served shrine  of  tliis  period  is  the  so-called 
Temple  of  the  Sphinx  ((pv.),  of  extremely  primi- 
tive architecture,  consisting  of  a  hall  in  the  form 
of  a  T  roofed  with  plain  stone  lintels  on  sixteen 
perfectly  plain  square  stone  piers.  There  is  an 
entire  lack,  during  this  first  period,  of  any  archi- 
tectural memberment  or  decoration.  Xo  stjie  has 
yet  been  formed.  The  ^Middle  Empire  shows  a 
considerable  change.  Architectural  orders  are 
originated ;  columns  and  shafts  of  many  profiles ; 
capitals  of  many  designs.  The  lintel  was  made 
the  basis  of  design,  and  the  vault  relegated  to 
engineering  works.  The  careful  execution  that 
had  before  been  confined  to  the  industrial  arts  Avas 
applied  to  the  decoration  of  buildings ;  color  and 
relief  sculpture  embellished  architecture.  It  is 
true  that  the  pyramids  of  this  period  are  smaller 
than  those  of  the  earlier  dynasties,  generally 
inferior  in  execution,  and  built  of  brick.  But 
the  rock-cut  and  free-standing  tombs  gave  a 
chance  to  design  facades,  porticoes,  and  columnar 
interiors.  At  Abydos  is  the  group  of  tombs 
historically  most  interesting,  as  this  was  from 
the  beginning  of  Egyptian  history  the  most 
sacred  burial-place.  Here  the  usual  type  is 
free-standing.  Of  rock-cut  tombs  the  most 
famous  group  is  at  Beni-IIassan. 

But  the  peculiar  merit  of  this  period  is  the 
creation  of  the  grand  type  of  temple  architec- 
ture which  was  folloA\ed  throughout  the  rest  of 
Egyptian  history.  In  it  the  Egyptians  approxi- 
mated closely  to  the  type  afterwards  followed 
by  the  Greeks.  This  is  so  in  the  material  ele- 
ment of  construction,  in  quarried  blocks  finished 
and  laid  in  regular  courses  with  the  utmost  care 
and  accuracy.  Among  the  Egyptians,  they  were 
sometimes  attached  bv  metal  clamps  or  wooden 
dovetails.  Equally  Greek  was  the  lavish  use 
of  columns  supporting  architraves.  But  there  is 
no  resemblance  in'  the  plan.  Aside  from  a  few 
exceptions,  such  as  the  quasi-Greek  Temple  of 
Amenophis  III.  at  Elephantine,  with  its  peri- 
j^tyle  surrounding  a  cella,  the  usual  tyjie  of 
Eg^Ttian  temple  is  the  following:  A  road  bor- 
dered by  colossal  statues  leads  to  the  high- 
walled  inclosure  which  hides  the  temple.  The 
>ingle  imposing  gateway  is  fiankcd  by  two  tower- 
like pylons  of  very  massive  proportions:  through 
it  an  open  court  is  reached,  surrounded  by  one  or 
even  two  rows  of  columns,  making  it  resemble 
an  atrium.  Through  a  gate  in  a  solid  wall  the 
outer  part  of  the  sanctuary  proper  is  reached, 
the  hypostyle  hall,  divided  into  three  aisles 
crosswise  by  rows  of  columns,  and  lighted  from 
above.  Finall,v  comes  the  inner  sanctuarv  with 
an  isolated  shrine  in  a  dark  cohmmar  hall,  sur- 
rounded hj  small  chapels.  The  effectiveness  of 
this  arrangement,  with  its  gradual  transition 
from  the  brilliant  sunlight  of  the  court  to  the 
intense  gloom  of  the  farthest  chapel,  is  in- 
creased b,v  an  upward  slant  of  the  floor-level 
and  the  curving  of  horizontal  lines.  This  simple 
scheme  was  usually  complicated  by  additions 
made  by  succeeding  monarchs  in  an,v  great  shrine 
like  Karnak  or  Philie :  court  after  court,  each 
with  its  entrance  pylons,  were  strung  together 
or  connected  by  avenues ;  and  independent  sanc- 
tuaries were  placed  side  by  side.  The  grouping 
on  the  island  of  Phila*  is  the  most  picturesque 
in  Egypt.  Other  important  temples  are  that  of 
Ltixnr,  the  Ramesseuni.  and  those  at  Medinet-Abu. 
Edfu,  Denderah.  etc.    Edfu  is  most  svmmetrical 
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and  well  preserved,  but  the  j;roup  at  Karnak  is 
tlie  most  nionuniental  and  artistic  in  Egypt,  the 
work  of  many  monarchs  of  tlie  ^liddle  and  New 
Empires.  Its  hypostyle  hall,  50  X  100  meters, 
had  a  central  nave  with  twelve  of  the  highest 
columns  ever  used  in  Egypt,  and  aisles  formed  of 
122  columns  in  nine  rows.  The  capitals  were  of 
many  orders.  In  this  hypostyle  hall  the  bell 
sliape  was  iised  in  tlie  centre,  the  lotus  in  the 
aisles,  the  proto-Doric  plinth  with  sixteen-sided 
colimins  was  used  there  in  the  colonnade  of 
Thothmes  III.  Manj'  floral  designs,  like  the 
palm,  were  used  to  vary  the  bell  capital,  and  a 
similar  variety  of  design  appears  in  the  lotus 
capital,  which  bears  sometimes  a  clustered 
bundle  of  the  stalks,  sometimes  the  flower. 
Finall}^  the  late  so-called  Athor  capital  was  dec- 
orated with  female  heads  on  each  side. 

Besides  these  types  of  capitals,  there  was 
little  design  of  an  architectural  character.  The 
walls  of  every  building,  sloping  inward  as  they 
rose,  and  thus  giving  a  pyramidal  efl'ect  to  the 
structure,  were  crowned  by  a  cavetto  cornice ; 
below  it  and  around  the  openings  and  down  the 
angles  the  clustered  torus  is  used.  No  other 
moldings,  no  other  cornice,  no  other  details 
appear.  On  the  other  hand,  the  surface  decora- 
tion was  wonderfully  full  and  varied.  The 
columns  were  covered  with  designs  and  so  was 
every  inch  of  the  walls.  The  favorite  form  was 
that  of  extremely  low  relief  or  incised  sculp- 
ture, brilliantly  colored,  and  arranged  in  syste- 
matic series  of  panoramic  pictures,  according 
to  an  elaborate  mythological  or  historic  system. 

In  this  development  of  temple  architecture 
we  can  only  divine  the  share  taken  by  the  Middle 
Empire  (Eleventh  and  Twelfth  Dynasties),  be- 
cause only  fragments  remain  of  this  age,  at  lUi- 
bastis,  Karnak,  etc.  It  was  the  great  kings  of 
the  New  Empire,  the  Thothmes,  Amenhoteps, 
Setis,  and  Rameses.  the  conquerors  of  the  East, 
who  were  the  greatest  builders ;  and  after  them 
no  revival  comes  until  the  Ptolemaic  age.  There 
were  two  classes  of  temples  of  diflferent  tyj)e, 
both  of  them  connected  with  tomb  architecture. 
One  series  is  that  of  the  rock-cut  temples  with 
sculptured  facades,  of  which  the  most  famous 
are  at  Abu  Simbel  (q.v. ),  tlie  work  of  Rameses 
II.,  their  facades  decorated  with  colossal  stat- 
ues, and  their  halls  an  imitation  of  the  free- 
standing temples.  Then  come  the  royal  tombs  of 
the  New  Empire,  dug  deep  into  the  mountain, 
as  at  Bab-el-Moluk,  and  the  corresponding 
sepulchral  temples.  Of  these  the  greatest  is 
that  of  Queen  Hatasu  at  Deir-el-Bahari,  uniquely 
picturesqiie  and  new  in  tvpe,  partly  excavated 
and  pai'tly  built.  Others  appi'oach  more  the 
usual  type,  as  the  Ramesseum,  not  far  from 
it,  and  tlie  Temple  of  Rameses  III.  at  Medinet 
Habu. 

A  great  deal  more  of  the  civil  and  military 
architecture  of  Egypt  has  been  preserved  than 
in  any  other  ancient  civilization  until  late 
Hellenic  times.  At  Thebes,  Memphis,  Bubastis, 
and  many  other  cities,  whole  quarters  remain; 
and  the  fortresses  of  Abydos,  El-Kab,  and  Sem- 
neh,  though  of  early  date,  are  in  excellent  pres- 
ervation, as  are  also  the  fortified  walls  of  many 
cities,  such  as  San,  Sais.  and  Thebes.  The 
New  Empire  at  once  adopted  the  Asiatic  tyne 
of  fortifications  with  wliich  its  wars  had  famil- 
iarized it,  and  substituted  stone  for  bricks. 
In  all  private  houses  of  any  size  the  inner  court 


and  the  flat  roof  were  prominent  features.  The 
largest  were  hidden  av.ay  in  a  garden  or  park, 
surrounded  by  high  walls,  and,  besides  the  main 
residence,  had  many  subordinate  buildings,  often 
as  complete  as  tliose  of  a  mediaeval  monastery. 

Sculpture.  While  it  seems  probable  that 
Babylonian  architecture  produced  works  of 
monumental  importance  at  a  much  earlier  date 
than  did  the  architecture  of  Egj-pt,  it  was  quite 
the  reverse  with  sculpture.  The  religious  beliefs 
of  the  Egyptians  led  their  early  artists  carefully 
to  observe  and  copy  the  human  figure  in  order 
to  reproduce  accurately  each  individual  after 
death,  so  that  the  spirit  and  soul,  the  bu  and  the 
hlia,  should  recognize  their  earthly  tenement  and 
be  reunited  to  it.  Consequently  the  best  early 
Babylonian  sculptures  (those  of  Tello)  seem 
lifeless  and  hard  compared  Avith  the  early  Egyp- 
tian statuary.  The  sculptors  were  extremely 
prolific.  The  greatest  collection  is,  of  course, 
in  the  museum  at  Ghizeh ;  others  of  first  im- 
portance are  those  of  the  Louvre,  the  Britisli 
JNIuseum,  the  Vatican,  Florence,  Turin,  The 
Hague,  and  Berlin.  A  large  proportion,  however, 
of  the  works  remain  in  situ,  in  the  temples  and 
tombs,  both  colossal  statuary  and  series  of 
reliefs,  especially  in  the  temples  of  Abydos, 
Edfu,  Ipsambul,  Philse,  and  Thebes,  and  in  the 
tombs  at  and  near  Beni-Hassan,  Memphis,  and 
Thebes. 

All  the  scvilptures  of  the  Old  Empire  have 
been  found  in  tombs  and  have  some  funerary  con- 
nection or  significance.  They  are  far  more  real- 
istic than  later  works,  and  often  have  consider- 
able value  as  portraits.  The  colossal  and  official 
style  does  not  arise  until  the  Middle  Empire  in 
connection  with  temple  architecture,  reaching 
its  clima.x  under  the  Rameses  and  Setis  of  the 
New  Empire.  From  the  beginning  plastic  art 
was  used  to  illustrate  the  daily  life  of  the  people. 
Each  tomb  contained  a  faithful  detailed  repre- 
sentation of  the  possessions,  occupations,  person, 
and  family  of  the  deceased,  as  well  as  scenes  of 
his  future  life.  In  the  inner  chamber  were  sever- 
al statues  as  he  or  she  appeared  in  life;  in  the 
chamber  of  oflferings  were  other  statvies,  the 
table  of  oflferings,  and  especially  a  series  of 
scenes  in  low  relief,  usually  colored  quite  bril- 
liantly on  a  stucco  ground,  not  shaded,  but  laid 
on  in  broad  masses  and  with  strong  contrasts. 
In  the  New  Empire  two  other  forms  besides  the 
low  relief  became  popular — sunken  relief  {caro- 
relievo)  and  outline  relief  {stiacciato) — with 
the  result  of  making  sculpture  even  more  picto- 
rial in  effect.  There  w-as  never  much  work  done 
in  high  relief,  and  that  was  nearly  all  during 
the  Old  Empire.  The  methods  of  quarrying, 
transporting,  blocking  out,  carving,  finishing, 
and  polishing  sculptures,  whether  in  relief 
or  in  the  round,  are  among  the  scenes  repre- 
sented. It  is  interesting  that  the  Greek  tradi- 
tion of  the  use  of  wood  by  Egyptian  sculptors  in 
the  earliest  times  should  be  borne  out  by  the  dis- 
covery of  a  number  of  wooden  statues  of  the 
Old  Empire,  chief  of  which  is  the  famous 
standing  figure  of  an  official  nicknamed  the 
SheiJx'-el-heled  (Ghizeh  TMuseum).  Acacia  and 
sycamore  were  among  the  woods  used:  appa- 
rently a  sacred  significance  was  attached  to  this 
material,  as,  later,  among  the  Greeks.  Basalt, 
diorite,  and  red  granite  were  the  favorite  stones 
for  statuary,  while  reliefs  were  mostly  in  softer 
varieties,  as  limestone  and  sandstone.     At  a  late 
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I>eriod  red  porphyry  became  popular.  Many  of 
the  ancient  quarries  have  been  rediscovered.  The 
element  of  color  seems  to  have  been  considered 
necessary  in  sculpture;  when  it  was  not  given 
by  the  stone  itself — as  in  basalt,  diorite.  and  red 
granite — it  was  obtained  by  stuccoing  and  paint- 
ing the  softer  stones,  and  even  wood.  The 
methods  of  representation  were  purely  conven- 
tional, and  for  the  purpose  of  conveying  an  idea, 
not  of  producing  an  illusion  (except  in  the 
case  of  the  portrait  statues  of  deceased  persons). 
The  main  attempt  was  to  show  as  much  as  pos- 
sible to  the  beholder.  Therefore  in  relief,  figures 
were  spread  out  as  on  a  map:  the  head  in  profile 
(but  the  eye  in  front  view),  the  shoulders  full 
front,  the  arms  and  hands  in  profile,  the  trunk 
tliree-quarters,  the  legs  and  feet  in  profile.  In 
scenes  where  several  planes  of  figures  are  given, 
there  is  no  attempt  at  perspective,  but  the  rows 
are  raised,  one  above  the  other,  toward  the  back- 
ground. In  a  garden  the  plants  and  trees  are 
stacked  horizontally  on  both  sides;  around  a 
pond,  on  all  four  sides.  In  such  cases  nothing 
stands  upright.  Eg;i-iitian  sculptors,  undaunted 
by  inability  to  reproduce  scenes  realistically, 
wore  prodigal  with  details.  This  inability  does 
not  become  apparent  in  the  simpler  processional 
or  other  scenes,  where  only  one  plane  is  required, 
as  in  most  Assyrian  and  all  Greek  reliefs.  In 
such  details  the  execution  is  surprisingly  deli- 
cate and  highly  finished. 

From  the  beginning  there  seem  to  have  been 
two  styles  in  sculpture:  the  hieratico-religious 
and  tlie  secular.  The  former  was  stiff,  tradi- 
tional, and  with  few  types:  the  latter  was 
easier,  freer,  and  with  much  greater  variety. 
Ine  famous  colossal  statue  of  King  Khafra.  with 
hands  on  knees,  in  the  familiar  traditional  atti- 
tude, shows  also  the  type  of  slender  body  used 
for  gods  and  kings,  in  contrast  to  the  hea^-y, 
squat  type — like  that  of  the  Coptic  fellah — used 
for  portraits  of  common  folk,  such  as  the  above- 
mentioned  Sheik-el-beled.  Outside  of  any  class, 
and  the  earliest  large  work  of  sculpture,  is  the 
colossal  Sphinx  of  Ghizeh.  which  is  now  disinte- 
grating under  the  changed  climate.  The  favorite 
theme  of  the  naturalistic  portrait  is  perhaps  the 
seated  group  of  husband  and  wife,  a  theme  in 
which  truth  to  nature  lasts  even  through  the 
ifiddle  Empire,  as  shown,  for  instance,  in  the 
group  of  Ra-Hotep  and  Xefert,  of  the  Thirteenth 
Dynasty,  where  the  husband  is  of  the  negroid 
type  so  common  before  the  New  Empire.  Out- 
side of  EgA-pt.  the  Florence  ^Museum  is  particu- 
larly rich"  in  these  family  groups.  There  are  a 
few  cases  of  ficnre  and  other  scenes  which  are 
also  particularly  naturalistic,  such  as  the  "Royal 
Scribe,"  at  the  Louvre,  and  the  "Girl  on  Her 
Knees  Washing  Clothes."  The  representations 
of  divinities  are  very  material,  without  being 
natural.  They  were  usually  of  a  composite 
human-animal  type,  reminiscent  of  totemism 
and  fetichism:  Sekhet-Bast.  a  lion  or  cat;  Anu- 
bis.  a  jackal;  Horns,  a  hawk:  Chnum.  a  ram; 
Thoth.'an  ibis;  Lebek,  a  crocodile.  Usually  the 
method  was  to  place  an  animal's  head  on  a 
human  body,  though  sometimes  the  god  was 
wholly  Imnian  and  accompanied  by  his  animal 
emblem.  Figures  of  the  gods  wore  multiplied 
innumerably  on  a  small  scale.  The  gods  of 
X  ppor  and  of  Tower  Eg^'pt  were  worshiped  on  the 
opposite  walls  of  a  temple,  and  the  god's  image, 
receiving  the  worship  of  the  King,  was  repeated 


many  hundreds  of  times  in  relief  on  the  walls 
and  columns,  and  even  on  the  surfaces  of  the 
outer  pylons.  This  Avas  especially  the  case  in 
later  art.  Bronze,  glazed  porcelains,  and  other 
statuettes  of  the  gods  were  manufactured  by 
the  million  as  objects  of  devotion,  according  to 
uniform  types.  This  religious  side  of  Egyp- 
tian sculpture  is  perhaps  the  least  interesting, 
and  that  in  which  the  artist  was  allowed  the 
least  change.  The  next  class  is  that  of  official 
political  art.  Here  also  there  is  a  traditional 
element.  The  scene  of  the  colossal  King,  at  whose 
feet  cower  a  group  of  captives  whom  he  is  about 
to  slaughter,  is  repeated  without  variation 
during  many  reigns.  So  is  the  scene  of  the  victo- 
rious King  in  his  chariot  overturning  his  ene- 
mies, as  sung  of  Rameses  II.  in  the  famous 
poem  of  Pentaur.  But  even  this  political  art 
had  its  realistic  and  free  side.  At  Karnak  the 
low  reliefs,  representing  the  captives  defiling 
with  their  gifts,  offer  a  splendid  and  rich  series 
of  types  of  the  different  races  and  tribes  inhabit- 
ing Syria,  Phoenicia,  and  Palestine,  the  artists 
having  succeeded  in  conveying  racial  traits  with 
very  few  touches.  In  the  same  way  the  proces- 
sional reliefs  of  Queen  Hatasu  at  Deir-el-Bahari 
are  very  illustrative  of  the  products  and  races 
of  the  south.  But  of  even  more  varied  interest 
are  the  reliefs  and  paintings  in  the  tombs  of  pri- 
vate persons.  In  one  of  the  tombs  of  the  ^Middle 
Empire  a  scene  represents  the  migration  of  a 
tribe  in  patriarchal  fashion,  in  all  its  details, 
showing  how  traveling  was  done  in  the  age  of 
Moses.  There  was  a  distinct  phase  of  natural- 
istic revival  under  Amenophis  IV.  (Akhunaten) 
in  the  Xew  Empire:  otherwise  the  change  was 
toward  the  stiff,  the  colossal,  and  the  highly  fin- 
ished. Under  the  late  Saitic  Dynasty  there  was  a 
revival  in  the  reign  of  Psammetichus,  with  a  re- 
currence to  the  grace  and  delicacy  of  the  time  of 
Seti  I.  and  Rameses  II.  Then,  when  Greek  art 
A\as  introduced  under  the  Ptolemies,  sculpture 
was  more  affected  than  architecture. 

Pai>ting  .\xd  !Mixor  Arts.  Painting  in 
Egypt  can  hardly  be  called  an  independent  art. 
It  was  largely  an  adjunct  to  sculpture  and  archi- 
tecture, making  of  all  Egyptian  art  a  mass  of 
color.  In  the  tombs,  however,  especiallv  during 
the  Fifth  and  Sixth,  the  Eleventh,  Twelfth, 
and  Thirteenth  Dvnasties.  wall  paintings  were 
as  popular  as  reliefs,  had  the  same  character- 
istics, and  portrayed  the  same  themes.  The 
minor  arts  always  flourished.  They  may,  in  fact, 
be  said  to  have  been  the  earliest  to  develop.  Egyp- 
tian gold  and  enamel  jewelry,  with  its  rich  neck- 
laces and  pectorals,  was  thought  to  have  developed 
in  the  Xew  Empire:  but  iM.  de  ^Morgan's  discov- 
eries of  royal  jewelry  of  the  !Middle  Empire,  of 
fully  as  great  beauty,  put  back  its  origin,  and 
afterwards  some  fine  jewelry  of  the  early 
part  of  the  Old  Empire  was  found.  The  Egyp- 
tians applied  artistic  design  and  decoration 
very  successfully  to  articles  of  furniture,  orna- 
ment, and  domestic  use;  to  chairs,  beds,  mirrors, 
boxes,  spoons,  etc.;  and  their  artisans  used  wood, 
ivory,  and  the  various  metals  with  almost  equal 
ease.  These  works  were  distributed  throughout 
the  r^Iediterranean  basin  by  Phcenician  and  Greek 
trading  vessels,  and  so  influenced  the  general 
histoiy  of  design  even  more  than  the  more  monu- 
mental works. 

Bibliography.  The  best  short  sketch  is  in 
^laspero,  .]fatiual  of  Egypt ia7i  Archceolotji/  (Eng. 
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trans.,  London,  1895)  ;  and  Petrie,  Student's  His- 
torii  of  Efit/pt  (London.  1894).  has  some  good 
chapters  on  art  and  archaeolog}'.  The  fullest  his- 
tory is  Perrot  and  Chipiez.  History  of  Art  in 
Ancient  Egypt,  translated  by  Armstrong  (Lon- 
don, 1SS3).  Large  series  of  monuments  are  pub- 
lished in  such  illustrated  works  as  Prisse  d'A ven- 
ues, Histoire  de  Vart  cyyptien  (Paris.  18G8)  ; 
Lepsius,  Denkmiller  aiis  Aeyypten  und  Aethiopien 
(Berlin,  1849-59).  The  relation  of  the  plastic 
and  minor  arts  to  life  is  Avell  given  in  Wilkinson, 
The  Manners  and  Customs  of  the  Ancient  Egyp- 
tians (London,  1878).  The  finest  monographs  on 
a  large  scale,  ilkistrating  single  monuments  or 
small  related  groups,  are  those  in  the  series  of 
volumes  published  by  the  Eg^'pt  Exploration 
Fund  and  the  ^lissiou  Archeologique  Franca ise 
du  Caire.  Other  information  and  bibliography  on 
Eg^'ptian  monuments  is  contained  wider  the 
articles  Obelisk:  Pyr.\mid;  Temple;  Tomb; 
also  under  Abx*  SiitBEL ;  Abydos  ;  Beni  Hassan  ; 
BuBASTis;  Karx.\k;  Luxor;  Memphis;  Phil.e; 
Thebes. 

EGYP'TIAN  BEAN.     See  Xellmbo. 

EGYPTIAN  CAT,  or  Caffre  Cat.  A  wild  cat 
of  the  Nile  region,  domesticated  in  ancient  Egypt. 
See  Cat. 

EGYPTIAN    EXPLORATION    FUND.      A 

foundation  promoted  by  the  Egyptologist  Amelia 
B.  p]dwards.  who  was  its  first  secretary,  for  the 
excavation  and  study  of  Egyptian  remains.  Since 
1882  remarkable  discoveries  have  been  made 
imder  its  auspices  by  Edouard  Xaville,  who 
brought  to  light  Goshen  and  the  Temple  of  Bu- 
bastis;  W.  M.  F.  Petrie.  who  disclosed  Naucratis 
and  discovered  fragments  of  works  of  Euripides, 
Plato,  and  other  writers;  E.  A.  Gardner,  who 
made  important  investigations  and  finds  of  pot- 
tery;  and  otliers. 

EGYPTIAN  MUSIC.  Tlio  information 
which  we  possess  about  Egyptian  music  is  ex- 
tremely meagre.  It  is  derived  either  from  in- 
adequate accounts  of  ancient  Greek  authors,  or 
from  illustrations  and  specimens  of  their  musical 
instruments.  We  do,  however,  know  that  music, 
crude  and  imperfect  as  their  form  of  it  was,  has 
played  an  important  role  from  before  the  time 
of  the  Old  Empire  do-\\Ti  to  the  songs  of  the  Nile 
boatmen  of  to-day.  They  sang  odes  to  the  gods, 
songs  in  praise  of  their  heroes,  dirges  to  the  dead, 
and  their  entertainments  Avere  considered  in- 
complete  without  musicians   and   dancers. 

Probably,  as  in  the  case  of  every  nation  which 
has  developed  from  barbarism  to  civilization,  the 
first  music  was  merely  an  accompaniment  to  the 
dance.  Some  of  the  earliest  representations  show 
singers  clapping  their  hands  in  rhythm  to  the 
motions  of  dancers,  and  this  method  of  marking 
time  is  used  at  the  present  day.  During  the  Old 
Empire  the  dances  were  generally  slow  and  dig- 
nified, and  the  accompaniment  was  that  of  voices; 
but  with  the  beginning  of  the  Xew  Empire  the 
tempo  of  the  dances  liecame  rapid  and  the  usual 
accompaniment  was  supplied  by  tamliourines  and 
castanets.  Tlie  pirouette  was  a  favorite  dance, 
and  in  that,  as  in  all  their  complicated  figures, 
the  use  and  position  of  the  hands  and  the  arms 
was  of  prime  importance.  The  number  of  per- 
formers varied  from  one  or  two  to  ten  or  fifteen ; 
though,  as  the  dramatic  ballet  was  unknown, 
their  more  elaborate  dances  consisted  rather  of  a 


number    of    small   groups   than   of   one    integral 
whole. 

Vocal  music  consisted  of  solos  and  choruses, 
whicli  seem  to  have  been  entirely  in  unison.  \\'o- 
men  often  sang  without  instrumental  accompani- 
ments, but  tlie  F^gyptians  seem  to  have  felt  that 
the  voices  of  men  needed  the  support  of  instru- 
ments, ^lany  of  the  very  ancient  songs  have 
been  preserved  in  hieroglyphics,  and  though 
they  are  inferior  to  the  Hebrew,  they  are  remark- 
able for  striking  metaphors  and  naturalness  of 
expression.  Most  famous,  and  one  of  the  oldest 
of  the  songs,  is  that  of  the  oxen  treading  out 
the  corn.  Various  theories  were  formerly  ad- 
vanced to  show  that  the  Greeks  derived  their 
knowledge  of  music  from  the  Egj-ptians;  but 
though  the  latter  had  treatises  on  music,  they 
seem  to  have  had  no  system  of  notation  and  no 
definite  ideas  of  harmony.  Indeed,  it  is  without 
parallel  that  a  people  so  advanced  in  other  arts 
as  were  the  Eg\-ptians  should  have  had  so  little 
exact  knowledge  of  tlie  science  of  music.  We 
have  no  definite  information  about  their  scales, 
though  the  seven  -  stringed  lyre  seems  to  have 
been  tuned  in  conjoined  tetrachords. 

Long  before  the  lyre  was  known  to  the  Greeks 
Ihe  Eg^'ptians  had  both  harps  and  lyres.  The 
harp  was  their  earliest  instrument,  and  we  have 
records  of  it  before  B.C.  3000.  In  its  original 
form  it  had  five  or  seven  strings,  and  was  ex- 
tremely long  (certainly  over  six  feet),  with  a 
semicircular  body.  As  it  was  developed,  how- 
ever, the  number  of  strings  was  increased  ta 
eleven  or  twelve,  and,  by  B.C.  1300,  to  twenty- 
one,  while  its  size  was  greatly  reduced.  At  no 
time,  however,  did  the  Egyptians  have  pedals,  or 
even,  as  in  the  Welsh  harps,  a  doulile  set  of 
strings;  consequently,  unless  retuned,  they  could 
be  played  but  in  one  key.  The  ornamentation  of 
harps  was  most  elaborate,  the  heads  and  bodies 
being  exquisitely  carved  and  painted.  Although 
the  harp  always  remained  a  national  instrument, 
its  i)opularity  was  eclipsed  later  by  the  lyre,  the 
Egyptian  form  of  which  had  from  six  to  twenty 
strings,  and  was  considerably  larger  than  its 
Grecian  derivative.  At  a  very  early  time  flutes 
were  in  use.  The  long  flute  was  held  in  a  slant- 
ing, perpendicular  position,  and  the  short  flute 
in  a  horizontal.  The  number  of  apertures  varied 
from  three  to  five.  Considerably  later  the  double 
flute  superseded  the  other  two.  It  was  played 
with  both  hands,  one  tube  giving  the  melody  while 
the  other  droned  a  monotone  accompaniment. 

By  B.C.  400  or  500,  in  addition  to  the  various 
forms  of  harp,  lyre,  and  double  flute,  there  were 
the  te-bonni  (a  sort  of  banjo),  the  shoulder  harp, 
and  several  kinds  of  drums.  The  tc-hoiini  had 
a  long  neck  and  a  cylindrical  body  over  whicli 
jiarchment  was  stretched.  It  sometimes  had  two 
or  three  strings,  but  generally  only  one,  and  in 
subsequent  centuries  the  nionochord  (q.v. )  was 
developed  from  it.  The  shoulder  harp  was  a 
link  between  the  harp  and  guitar.  A  specimen 
presen-ed  in  the  British  ^Museum  has  a  neck  22 
inches  long,  a  body  19  inches  long  and  4  inches 
wide,  and  4  strings.  As  its  name  implies,  it  is 
played  when  resting  on  the  shoulder.  There 
were  two  common  forms  of  drums,  the  larger 
one  being  a  barrel-shaped  instrument  about  three 
feet  long,  and  the  smaller  a  cone-shaped  earthen- 
ware vessel  over  the  open  end  of  which  parchment 
was  stretched.  Still  later  were  added  the  s?,s- 
trum,  a  sort  of  rattle,  and  the  trigonon,  a  tri- 


EGYPTIAN   MUSIC. 


554 


EGYPTOLOGY. 


angularly  shaped  stringed  instninient ;  the  tarn- 
boura.  a  form  of  hite,  sometimes  provided  with 
frets,  and  played  with  a  plectrum :  and  the  tam- 
bourine. I>esides  the  principal  instruments  al- 
ready enumerated,  there  were  at  ditl'erent  times 
numbers  of  derived  instruments,  varying  slightly 
in  form  from  tlieir  prototypes.  The  musical  in- 
struments used  in  war  were  trumpets,  cymbals, 
and  drums.  In  earliest  times  the  musicians  were 
generally  men.  but  later  women  took  their  places, 
although  there  were  always  certain  instruments 
which  seem  to  have  been  the  peculiar  property 
of  each  sex.  The  patron  gods  of  music  and  the 
dance  were  Athor.  the  Egyptian  Aphrodite,  and 
Bes.  the  dwarf  god. 

The  modern  musical  instruments  of  the  Egyp- 
tians are  practically  those  of  tlie  Arabians.  (See 
Arabiax  ^Irsic.)  The  study  of  nuisic  is  not 
pursued,  but  that  there  is  a  natural  love  of  it  is 
shown  by  the  songs  of  the  country  folk,  laborers, 
and  boatmen  at  their  work.  The  Nile  sailors  are 
])articularly  famous  for  their  songs,  of  which 
there  is  a  considerable  variety,  many  of  them 
having  been  handed  down  from  generation  to 
genei-ation  for  centuries. 

For  a  general  sketch  of  Egyptian  music,  con- 
sult: Mathews,  A  Popular  History  of  the  Art  of 
Music  (Chicago,  1894)  ;  for  more  elaborate 
treatises,  Engel,  Music  of  the  Ancients  (London, 
1864)  ;  Wilkinson,  The  Ancient  Egtjptians,  vol.  1. 
(London,  1879)  ;  and  for  examples  of  modern 
Egyptian  songs,  ]MacGregor.  Ensfern  Music  (Lon- 
don, n.  d.) . 

EGYPTIAN  PAPER  PLANT.  See  Cyper- 
rs:   Papyri" s. 

EGYPTIAN  QUESTION,  The.     See  Egypt. 

EGYPTIAN   RICE    CORN.      See   Sorghum, 

jiaragrapli  Xon-sacchnrinr. 

EGYPTIANS,   Gospel  of.     See  Apocrypha, 

XEW   TF-STAMEXT. 

EGYPTIAN  SUDAN.  Tliat  part  of  North- 
east Africa,  under  Anglo-Egyptian  control,  lying 
south  of  Egypt,  with  its  northern  limit  near  the 
twenty-second  parallel  of  latitude,  and  bounded 
on  the  east  by  the  Red  Sea.  Eritrea,  and  Abys- 
siana.  on  the  southeast  by  British  East  Africa, 
on  the  south  by  German  East  Africa  and  the 
Congo  Free  State,  and  on  the  west  by  French 
Congo,  \Yadai.  and  the  Sahara,  the  western  and 
eastern  limits  not  being  as  yet  fixed  (Map: 
Africa,  H  3).  The  total  area  is  given  as  ap- 
proximately 950.000  square  miles.  The  distance 
from  the  EgA'ptian  boundary  to  Lake  Albert 
Xyanza  is  1400  miles.  In  the  north  lies  the 
Nubian  Desert,  and  across  the  central  section 
and  in  the  extreme  south  are  found  mountains. 
In  the  flat  part  of  the  southern  region  are 
pestilential  swamps.  In  this  section  the  rain- 
fall is  enormous,  being  from  80  to  100  inches  a 
year.  There  are  only  two  dry  months — Novem- 
ber and  December.  The  precipitation  gradually 
diminishes  northward,  and  represents  about  an 
average  fall  at  the  northern  boundary  of  the 
country.  The  Nile  with  its  important  head- 
streams,  courses  through  the  entire  land  from 
Lake  Albert  Nvanza  to  Eg^■pt.  All  the  tribu- 
taries of  the  Nile  enter  it  in  Egyptian  Sudan, 
the  last  one  north  beimr  the  Atbara,  coming  from 
the  east.  For  2.36  miles  the  Upper  Nile,  from 
Bor  to  the  mouth  of  the  Bahr-el-Gbaznl.  hn«  a 
verj'  feeble  slope,  and  flows  slowly  through  many 


channels  which  are  often  obstructed  by  masses 
of  matter  and  decaying  vegetation  (the  sudd), 
which  must  be  cut  through  and  kept  moving  in 
order  to  secure  a  navigable  channel.  Below  tlie 
Bahr-el-Ghazal  the  river  is  known  as  the  White 
Nile  as  far  as  Khartum,  where  it  is  joined  by 
the  Blue  Nile  from  tlie  cast.  Five  of  the  Nile 
cataracts  are  located  between  Khaitum  and  the 
northern  boundary.  (See  Nile.)  The  Atbara  is 
iieavily  charged  with  volcanic  debris  from  the 
Abyssinian  highlands,  and  supplies  the  greater 
part  of  the  mud  which  gives  fertility  to  Lower 
Egypt.  Egyptian  Sudan  is  largely  underlain  by 
igneous  and  metamorphic  rocks.  Of  these  ma- 
terials aie  composed  most  of  the  ranges  and 
ridges  traversing  tliis  region.  To  the  northwest- 
ward the  formations  become  successively  younger 
in  geologic  age.  The  country  is  not  only  well 
watered,  but  the  extremes  of  temperature  are 
not  excessive,  though  the  mean  temperature  is 
high.  Large  portions  of  the  country,  neverthe- 
less, have  gone  out  of  cultivation  since  the  re- 
volt of  the  ^Mahdi  in  1882,  and  trade  has  been 
largely  abandoned.  In  December.  1899,  tne  terri- 
tory was  reopened  for  trade,  and  the  important 
traffic  of  former  times  in  ivory,  ostrich-feathers, 
gold-dust.  gums,  and  skins  is  being  revived.  In 
the  south  particularly  there  are  great  natural 
resources.  The  soil  along  the  White  Nile  is  rich, 
and  millet,  durra,  and  sesame  are  raised.  The 
forests  are  extensive,  and  possess  numerous  valu- 
able varieties  of  wood. 

According  to  the  terms  of  a  convention  signed 
in  1899  by  the  British  and  Egyptian  Govern- 
ments, and  providing  for  an  Anglo  -  Eg^-ptian 
condominium,  there  is  a  Governor-General,  ap- 
pointed by  the  latter  Government  with  the  con- 
sent of  the  former;  laws  are  made  by  proclama- 
tion ;  no  duties  are  put  on  imports  from  Eg^^pt : 
and  duties  on  imports  from  other  countries  must 
not  exceed  those  levied  in  Egypt.  The  region  is 
divided  into  six  provinces — Khartum,  Dongola, 
Berber,  Kassala.  Sennar,  and  Kordofan.  There 
are,  besides,  the  administrative  districts  of  Wadi- 
Halfa,  Suakin,  and  Fashoda.  Eg;vpt  will,  dur- 
ing a  certain  period,  bear  the  expense  of  admin- 
istration. For  1901  the  receipts  collected  were 
$1,100,000,  the  expenditures  at  $3,036,000.  There 
are  no  fisrures  for  the  population.  It  was  given 
as  10,000,000  before  1882.  but  fully  three-fifths 
of  the  inhabitants  are  thought  to  have  perished 
during  the  Dervish  rule.  Khartum  (q.v.)  is  the 
capital,  and  is  connected  with  Cairo  by  rail  and 
telegraph.  Other  chief  towns  are  Omdumian, 
Dongola.  Wadi-Halfa,  Berber,  Kassala,  El-Obeid, 
and  Suakin. 

EGYPTIAN  VERSIONS.     See  Bidle. 

EGYPTIAN  WATER-LILY.     See  Lotus. 

EGYPTOLOGY.  The  study  of  the  language, 
history,  and  antiquities  of  ancient  Egypt.  One 
who  engages  in  such  studies  is  termed  an  Egyp- 
tologist. As  early  as  the  sixteenth  century  the 
monuments  of  Egypt  began  to  attract  the  atten- 
tion of  European  scholars,  and  between  1529  and 
1589  some  ineflectual  attempts  were  made  to  de- 
cipher the  Egv-ptian  hieroglyphics.  In  the  fol- 
lowing century  the  subject  was  revived  by  the 
learned  Jesuit.  Father  Athanasius  Kircher,  one 
of  the  foremost  scholars  of  his  time,  whose  as- 
tonishing activity  and  versatility  were  exliibited 
in  many  fields  of  research.  Kircher  proceeded 
upon  the  mistaken  theory'  that  the  hieroglyphic 
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•writing  was  a  sort  of  symbolism   for  conveying 
abstruse  religious  mysteries,  the  individual  cliar- 
acters    being    purely    ideographic    symbols.      His 
efforts  were   therefore  not  more   successful   than 
tliose  of  his  predecessors,  and  his  fantastic  ren- 
derings of  hieroglyphic  texts  are  among  the  most 
remarkable    curiosities    of    Egyptological    litera- 
ture.    But  though  he  failed  in  his  main  object, 
his    works    did    much    to    excite    an    interest    in 
Egvptian  antiquities,  and  he  also  rendered  valu- 
able service  by  introducing  the  study  of  Coptic 
into     Europe.      His     Coptic     grammar,     entitled 
Lingua   ^gyptiaca    Restitutct     (Rome,    1043-44), 
was   the   first   published  by  a   European   scholar, 
and  for  a  long  time  formed  the  basis  of  all  work 
done    in    this    field.      Kircher    was    followed   by 
Lacroze,  Wilkens,  ]\lingarelli,  Quatremere,  Zoega, 
Jablonski,   and   many   others,   who  did  much   to 
develop    the    study    of    Coptic   and    of   Egyptian 
antiquities,  and  thus  prepared  the  way  for  fur- 
ther progress.    Down  to  the  end  of  the  eighteenth 
century   hardly    any    progress   was    made    in   the 
decipherment    of    the    hieroglyphics.       Kircher's 
theory  was,  however,  gradually  discredited,  and 
the  belief   gained   ground    that    the   hieroglyphic 
inscriptions  were  composed  in  the  language  actu- 
ally spoken  by  the  ancient  E^gyptians.  and  that 
they  dealt  with  history,  science,  art,  and  other 
subjects  of  a  more  material  character  than  reli- 
gious mysteries.     Professor  Tychsen  (1734-1815), 
of  Rostock,  was  led  by  careful  analysis  of  many 
texts  to  the  correct  conclusion  that  certain  char- 
acters served  merely  to  determine  the  meaning  of 
words    (see    Hieroglyphics)  ;    and    the    learned 
Coptic  scholar  Zoega    (175.3-180!))    was  the  first 
to  point  out  that  some  of  the  characters  at  least 
had  purely  phonetic  values,  and  that  the  groups 
of   signs   inclosed   in   oval   rings   must   represent 
the  names  of  kings.     This,  however,  was  practi- 
cally all  that  was  known  in  regard  to  the  sub- 
ject, and  many  fanciful   theories  still   prevailed. 
The  means  of  solving  the   riddle  was  at   length 
furnished   by   the    famous    Rosetta    stone    (q.v. ), 
discovered   in    1799,   which   contains  a    decree   of 
the    EgA'ptian   priests    in   favor   of   Ptolemy   V., 
Epiphanes     (B.C.    205-lSl),    composed    in    Greek 
with  two  parallel  versions — one  in  the  vernacu- 
lar, written  in  the   Demotic  character,  and  an- 
other in  the  classical  language  of  ancient  Egypt, 
written  in  hieroglyphics.     The  upper  part  of  the 
hieroglyphic    text    was    broken    away,    only    the 
last   fourteen   lines  remaining;   while   the   Greek 
and    Demotic    texts    were    nearly    complete,    and 
for  this  reason  the  Demotic  portion  was  selected 
for    the    first    attempts    at    deoiplierment.      The 
distinguished  French  Orientalist,  Baron  Sylvestre 
de   Sacy    (1758-1838),  by  careful   comparison  of 
the   Greek   and   Demotic   texts,  was   able   to  dis- 
tinguish   in    the    latter    several    of    the    proper 
names  occurring  in  the  decree,  and  in  his  Lettre 
au  Citoyen   Chaptal  sur  Vinscriptio)}   cgyptienne 
du   manument    troiiie    a    I'oftrttd     (Paris.    1802) 
pointed    out   the   Demotic   groups   corresponding 
to  the  names  of  Ptolemy.  Berenice,  and  Alexan- 
der.    This  achievement  was,  however,  surpassed 
by   the   Swedish   scholar.   .T.   D.   Akerblad    (1763- 
1819),    who    established    the    phonetic   values    of 
nearly   all    the   Demotic   characters   occurring  in 
the  proper  names,  and  also  by  the  aid  of  Coptic 
determined  the  meaning  of  several  words  of  the 
text.     His  results  were  published   in   his  Lettre 
sur  l'inf:cri])tion  rgj/pticnnc  de  Rofisette  adressee 
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au  Citoyen   S.  de  Sacy    (Paris.    1802).      Follow- 
inix    these    investigators,    the    English    physicist, 
Dr.     Thomas     Young      (1773-1829),     was     able, 
tlirough  careful  study  of  many  Egyptian  inscrip- 
tions  and   papyrus   rolls   to   distinguish   between 
the  Hieratic  and  the  Demotic  scripts,  and  to  de- 
termine  the  meaning  of  a   number  of  groups  of 
characters,   although    ignorant   of  their   phonetic 
values.      Utilizing    Zoega's    conjecture    that    the 
groups  of  signs  in  oval  rings  were  royal  names, 
Yoimg  next  pointed  out  the  hieroglyphics  equiva- 
lent for  the  name  of  Ptolemy  in  the  Rosetta  text, 
and    attempted    to    analyze    it.      The    name    is 
written      with      seven      alphabetical      characters 
( P  t  o  1  m  i  s ) ,  and  three  of  them   ( P,  t,  and  i ) 
Young  determined   correctly.     Of   the   remaining 
four,  he  took  the  letter  o  for  a  silent  determina- 
tive,  and  explained   the  letters   I,    m,   and   s   as 
syllabic  signs,  reading  them  as  olc.   )na,  and  as 
respectively.     He  also  recognized  the  name  Bere- 
nice in  a  iiieroglyphic  inscription  from  Karnak. 
t)ut  in  it  he  correctly  determined  but  one  addi- 
tional character,  the  letter   n.      In  his  attempts 
to  decipher  other  hieroglyphic  names  he  was  com- 
pletely   unsuccessful,    and    thus   the    sum    of    his 
achievements    in   hieroglyphic    decipherment   was 
the  determination  of  four  alphabetic  characters. 
While  to  Y'oung  belongs  the  credit  of  being  the 
first  to  assign  correct  phonetic  values  to  a  few 
hieroglyphic   signs,   the   true   credit   for   the   de- 
cipherment  of    the    EgA'ptian    hieroglyphics    and 
fur  the  foundation  of  modern  Egyptologj'  belongs 
to  Jean   Francois   Champollion    (q.v.).      Born  at 
Grenoble  in  1790,  he  early  applied  himself  to  the 
study  of  EgA'ptian  antiquities,  was  a  master  of 
Coptic,    and    at    the    age    of    twenty- four    was 
known  as  the   author  of  an   important  work  on 
the  history  and  civilization  of  ancient   Eg\'pt — 
L'Egypte  sous  les  Pharaons  (2  vols..  Paris,  1811- 
14).      In  his   investigations  of  the  hieroglyphics 
Champollion.    unlike    Young,    worked    upon    the 
theory  that  the  characters  used  for  writing  royal 
proper    names    were    purely    alphabetic.      On    a 
small    obelisk    from    Phihe,    containing    parallel 
Iiieroglyphic  and  Greek  inscriptions,  he  read  and 
correctiv    analyzed    the    names    of    Ptolemy    and 
Cleopatra,    and    by    substituting    the    phonetic 
values  thus  obtained  in  a  large  number  of  other 
liieroglyphically  written  names,   he   was   able   at 
once  to  control  his  results  and  to  extend  his  sys- 
tem.    In  this  way  he  was  soon  able  to  make  out 
all    the   alphabetic    characters,    and    to    read    the 
names,  not  only  of  Ptolemaic  kings  and  of  Rom- 
an emperors,  but  also  of  the  Pharaohs  of  the  Old 
l*]mpire.     In  the  course  of  subsequent  investiga- 
tions he  discovered  the  use  of  the  ideograms  and 
determinatives,   and   surmised   at  least  the   pho- 
netic employment  of  the  syllabic  signs.     He  pub- 
lished an  outline  of  his  system  in  his  celebrated 
Lett  res   a   M.   Dacier  relatives   a    1' alphabet    des 
hieroglyphes  phonctiques  employe  par  les  Egyp- 
liens   (Paris,  1822).  and  developed  it  more  fully 
in    his    Precis    du    sjfsteme    hirroghiphique    des 
ancicns  Egyptiens   (Paris.  1824:  2d  ed.  1827-28). 
I'ntil  his  death  Champollion  devoted  himself  with 
wonderful  energy  and  success  to  the  elucidation 
of  the  language,  history,  religion,  and  antiquities 
of   ancient   Eg^Tit.   and   left,   in   addition   to   his 
published    works,   a    large   mass   of   manuscript, 
llis  Grammaire  egiiptienne   (Paris,  1836-41)   and 
his  Dictionnaire  egyptien    (Paris,   1841-46)    were 
not  published  until  after  his  death. 
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Chanipollion's  results  were  not  received  without 
reserve.  Among  the  chief  opponents  of  his 
system  were  Spohn  and  Seyftarth,  both  pro- 
fessors at  Leipzig.  Seyffarth,  who  developed  the 
system  of  Spohn,  held  the  erroneous  theory  that 
the  hieroglypliic  cliaracters  were,  with  scarcely 
any  exception,  purely  phonetic,  and  he  even  read 
the  determinatives  (see  Hieroglyphics )  as  sepa- 
rate words.  His  system  thus  formed  the  op- 
posite extreme  to  that  of  Kircher,  and  his  trans- 
lations are  almost  as  fantastic  as  those  of  his 
seventeenth-century  predecessor.  Seyffarth  did 
much  to  retard  the  progress  of  Egyptology,  but 
his  system  was  finally  discredited. 

Of  a  very  different  character  was  the  work  of 
the  distinguished  German  scholar.  Karl  Richard 
Lepsius  (q.v.).  In  his  Leiire  a  M.  RoselUni  sur 
I'alphabet  hicrogli/phique  (Rome,  1837),  Lepsius 
submitted  Chanipollion's  system  to  a  searching 
criticism,  and  while  clearly  proving  its  general 
cori'ectness,  he  indicated  a  number  of  points  in 
wliieh  revision  was  necessary.  From  1842  to 
1845  he  headed  the  archaeological  expedition  sent 
out  by  King  Friedrich  Wilhelm  of  Prussia  to 
explore  Egypt  and  Nubia.  The  results  of  the 
expedition  were  published  under  Lepsius's  edi- 
torial supervision  in  the  magnificent  Denkmiiler 
aus  Aegypten  unci  Acfhiopirn.  (G  vols..  Berlin, 
1849-.58),  which  contains  careful  drawings  and 
architectural  plans  of  all  the  principal  monu- 
ments of  Egypt  accessible  at  that  time,  as  well 
as  a  remarkably  extensive  collection  of  inscrip- 
tions dating  from  all  periods  of  Egyptian  his- 
tory. This  great  work  is  one  of  the  chief  monu- 
ments of  modem  Egv'ptology.  In  1866  Lepsius 
liad  the  good  fortune  to  find  at  Tanis  the  cele- 
brated Decree  of  Canopus,  issued  by  the  Egs'p- 
tian  priests  in  favor  of  Ptolemy  III.,  Euergetes, 
and  dating  from  the  year  B.C.  238.  The  inscrip- 
tion is  trilingual,  and  the  Greek,  Demotic,  and 
hieroglyphic  portions  are  all  in  an  excellent  state 
of  preservation.  A  duplicate  of  it,  found  at 
Damanhiir  in  1881,  was  published  by  Pierret  lui- 
der  the  title  Le  decret  trilingue  de  Canope 
(Paris,  1881). 

The  first  Egyptologist  who  really  translated 
complete  texts  was  the  French  academician.  Vi- 
comte  Emmanuel  de  Rouge  (died  1872).  Ap- 
plying strict  philological  methods,  he  pointed 
out  in  his  Mcmoire  sur  Vinscription  d'Ahmes 
(Paris,  1851),  in  his  Etude  sur  une  stele  egyp- 
tienne  de  la  hihliotheque  imperiale  (Paris,  1856- 
59),  and  in  other  works  the  manner  in  which 
Egyptian  texts  should  be  interpreted  and  ex- 
plained, and  his  Chi-estomalliie  cgyptienne  (Paris, 
1867-76)  completely  revolutionized  the  treatment 
of  Egyptian  grammar.  In  the  explanation  of  hier- 
atic texts,  hitherto  much  neglected,  he  was  also 
successful,  and  in  1856  he  read  before  the  Insti- 
tute of  France  a  translation  of  nearly  -the  whole 
of  the  poem  celebrating  the  exploits  of  Rameses 
II.  in  his  war  Avith  the  Hittites.  In  this  special 
department  of  Egyptology  he  was,  however,  sur- 
passed by  his  compatriot,  Francois  Joseph  Cha- 
vas,  whose  Lc  papyrus  magique  Harris  (Chalon- 
sur-Saone,  1860)  and  Voyage  d'un  egyptien  en 
fiyrie,  en  Phcnice,  en  Palestine,  etc.  (Paris, 
1866) — the  latter  published  in  collaboration  with 
the  English  Eg>'ptologist,  W.  Goodwin — may  be 
said  to  have  ])laced  the  study  of  hieratic  texts 
upon  solid  grounds. 

The   study   of   Demotic   texts,   neglected   since 


the  death  of  Champollion,  was  revived  by  Heiir- 
rich  Brugsch  (q.v.),  whose  Grammaire  dcmo- 
tique  (Paris,  1855)  formed  the  basis  of  subse- 
quent work  in  this  field.  In  more  recent  years, 
Eugene  Revillout  (Chrestamathie  demotique, 
Paris,  1870-80;  Nouvelle  Chrcstomathie  demo- 
tique, Paris,  1878)  and  J.  J.  Hess  (Der  demo- 
tisehe  Roman  von  Sine  Ha-m-us,  Leipzig,  1888 ; 
Der  gnostische  Papyrus  von  London,  Freiburg, 
1892)  deserve  mention  as  specialists  in  Demotic. 
Among  the  many  important  works  of  Brugsch, 
however,  the  chief  place  must  be  assigned  to  his 
Eieroglyphisch-demotisches  Worterhuch  (7  vols., 
Leipzig,  1867-82).  The  influence  of  this  great 
thesaurus  of  the  language  upon  the  development 
of  Egyptological  knowledge  has  been  important 
in  the  liighest  degree.  Pierret's  Vocabulaire 
hiiroglyphique  (Paris,  1875)  is  merely  an 
abridgment  of  Brugsch's  great  work.  Levi's 
Vocabolario  geroglifico  -  copto  -  ehraico  (Turin, 
1887-89)  has  contributed  little  to  the  advance- 
ment of  Egyptian  lexicography.  A  new  and  com- 
prehensive Egj'ptian  dictionary  was  in  1902  in. 
course  of  preparation  in  Germany,  imder  the  di- 
rection of  Prof.  Adolf  Erman,  of  Berlin,  but  he 
did  not  expect  that  it  would  be  ready  for  the 
press  for  several  years.  Professor  Erman  has  the 
distinction  of  having  inaugurated  the  historical 
method  in  the  study  of  Egj'ptian  grammar.  It  was 
he  who  first  accurately  defined  the  characteristic 
features  of  the  several  periods  of  the  language, 
and  treated  the  three  earliest  stages  in  his  works  r 
Netoagyptische  Grammatilc  (Leipzig,  1880)  :  Die 
Hprache  des  Papyrus  Westcar  (Guttingen,  1889)  ; 
and  Aegyptische  Grammatilc  (Berlin,  1894).  See 
Egypt.  Language. 

That  Coptic  studies  have  kept  pace  with  other 
branches  of  Egj'ptology  is  due  to  the  labors  of 
scholars  like  Peyron,  Schwartze,  Tattam,  Stern, 
de  Lagarde,  Amelineau,  Hyvernat,  and  Steindorff. 

Arcii.eological  Exploration  in  Egy^pt.  Ar- 
chaeological research  has  been  carried  on  in 
Egj'pt,  with  some  intermissions,  for  over  a  cen- 
tury. In  1798  the  Emperor  Napoleon  took  with 
him  to  Egypt  a  scientific  commission  to  explore 
the  monuments  of  tlie  country,  and  the  results 
of  their  investigations  are  published  in  the  splen- 
did work.  Description  de  I'F.gypte  (Paris,  1809- 
29),  comprising  ten  volumes  of  text  and  fourteen 
volumes  of  plates.  The  work  of  the  commission 
sent  out  by  King  Friedrich  Wilhelm  of  Prussia, 
which  resulted  in  the  publication  of  the  famous 
Denkmuler,  has  been  mentioned  above.  Impor- 
tant collections  of  texts  and  memoirs  of  travel 
have  also  been  published  from  time  to  time  by 
individual  explorers.  For  the  past  fifty  years 
both  the  French  and  the  Egyptian  governments 
have  actively  fostered  the  advance  of  Egyptolog- 
ical studies,  and  since  1880  the  former  Govern- 
ment has  maintained  at  Cairo  a  permanent  mis- 
sion (founded  by  IVIaspero)  for  the  prosecution 
of  archaeological  investigations  and  for  training 
promising  students  in  advanced  work.  The  mis- 
sion has  published  a  valuable  series  of  memoirs, 
containing  a  large  number  of  texts  dating  from 
various  historical  periods.  Memoires  publices 
par  les  memhres  de  la  mission  archcologique 
francaise  an  Caire  (Paris,  1884  et  seq.).  The 
work  of  the  Anglo-American  Society,  the  Egypt 
Exploration  Fund,  founded  by  IMiss  Amelia  B. 
Edwards  in  1882,  has  been  very  fruitful.  Many 
ancient  sites  have  been  explored,  and  many  in- 
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terestiug  discoveries  have  been  made.  I'p  to 
the  present  time  the  society  has  published  more 
than  thirty  valuable  memoirs,  and  its  annual 
reports  give  a  comprehensive  survey  of  the  prog- 
ress of  Egyptology  throughout  the  world. 

A  very  large  number  of  Egyptian  inscriptions 
and  papyri  have,  been  ])ublished  by  tlie  different 
museums  and  by  individual  scholars.  In  this 
direction,  as  also  in  other  ways,  important  ser- 
vice has  been  rendered  by  a  number  of  peri- 
odicals devoted  wholly  or  in  part  to  the  interests 
of  Egyptology.  Zeitschrift  fiir  iigijptische  Sprache 
und  Alterthumskunde  (Leipzig,  1863  et  seq. ), 
Recueil  de  Travaux  relatifs  a  la  pliilologie  et  a 
I'archcolof/ie  cgyptiennes  et  assyriennes  (Paris, 
1870  et  seq.),  and  Transactions  (1872  et  seq.) 
and  Proceedings  of  the  Society  of  Biblical  Archce- 
ology  (London,  1878  et  seq.),  deserve  special 
mention  in  this  connection.  The  Revue  egyp- 
tologique  (Paris,  1880  et  seq.)  deals  more  espe- 
cially with  Demotic  subjects. 

Since  the  time  of  Champollion,  Egyptology  has 
advanced  with  steady  progress,  and  to-day  stands 
upon  a  firm  scientific  basis.  For  the  past  half 
century  hardly  a  year  has  passed  unmarked  by 
some  important  discovery.  Among  the  many 
scholars  to  whose  labors  these  great  results  are 
due,  it  is  dillicult  to  particularize ;  but  the  names 
of  Mariette,  Deveria,  Pierret,  Maspero,  de  Mor- 
gan, Grebaut,  and  Bouriant,  in  France :  of  Hinks, 
Birch,  Le  Page  Renouf,  Wilkinson,  Goodwin, 
(iriflith.  Flinders  Petrie,  Newberry,  and  Budge, 
in  England;  of  Diimichen,  Ebers,  Eisenlohr, 
Wiedemann.  Steindorff,  Sethe,  von  Bergman, 
and  Spiegelberg,  in  Germany ;  of  von  Lemm  and 
Golenischeff,  in  Russia;  of  Leemans  and  Pleyte, 
in  Holland;  of  Rossi,  Schiaparelli  and  Guidi,  in 
Italy ;  and  of  the  Swiss  scholar  Naville,  may  be 
mentioned  without  fear  of  invidious  distinction. 
The  literature  of  the  subject  in  its  various  de- 
partments is  most  extensive,  and  it  is  unfor- 
tunate that  no  complete  bibliography  exists. 
Jolowicz,  liibliotheca  J-lgyptiaca  (Leipzig,  1858- 
61),  and  Prince  Ibrahim  Hilmy,  The  Litera- 
ture of  Egypt  and  the  f^oudan,  from  the  Earliest 
Times  to  the  Year  1S85,  Inclusive  (London,  18S6), 
bring  the  subject  down  to  1885.  Tlie  numerous 
Egyptological  books  and  articles  that  have  ap- 
peared since  then  must  be  sought  in  the  Orien- 
talische  Bibliothck  (Berlin).  See  Egypt,  and 
the  articles  on  various  special  subjects  alluded  to 
in  this  article. 

EHEBERG,  :Vc-berK,  Karl  Tiieodor  (1855 
— ) .  A  German  political  economist.  He  was 
born  and  educated  at  Munich,  and  in  1882  was 
called  to  the  chair  of  political  economy  at  Er- 
langen.  A  work  of  considerable  value  is  his 
(Irundriss  der  Finanzicissenschaft  (3d  ed.  1891), 
in  which  the  subject  of  finance  is  treated  in  a 
very  thorough  and  scholarly  manner. 

EHLERS,  .Vlers,  Ernst  HErNRicir  (1835—). 
A  GJerman  zoologist.  He  was  born  at  Liineburg, 
and  was  educated  at  GiJttingen  and  Mvmich.  In 
1869  he  was  appointed  professor  of  zoology  at 
Erlangen.  and  in  1874  was  called  to  the  chair  of 
zoology  and  comparative  anatomy  at  Gottingen. 
He  also  became  editor  with  A.  von  Kolliher,  of 
the  Zeitschrift  fiir  WisscnsrlKiflliche  Zoologic. 
His  principal  works  are:  Zoologische  Beitrage, 
with  W.  Keferstein  (1861)  ;  S)ie  Borstenwiirmer 
(1864-68)  ;  Hypophorella  Expansa  (1876)  ;  Plor- 


ida-Anncliden  (1887);  and  Zur  Kcnntnis  der 
TedicelUnen   (1890). 

EHLERS,  (Jtto  Eiiuenfrieu  (1855-95).  A 
German  traveler,  born  in  Hamburg.  He  was 
educated  at  Jena,  Heidelberg,  and  Bonn,  went 
to  East  Africa  in  1887,  and  subsequently  visited 
India,  the  Andaman  and  Nicobar  Islands,  as  well 
as  Siam,  French  Indo-Ghina,  Corea,  and  Japan, 
returning  to  Germany  by  way  of  the  Hawaiian 
Islands  and  the  L^nited  States.  His  second  tour 
took  him  through  India,  Samoa,  Kaiser  Wilhelms 
i^and,  and  finally  to  New  Guinea,  which  country 
he  endeavored  to  traverse.  He  was  shot  by  na- 
tives accompanying  him.  His  works  include: 
An  indischen  Fii.rstenlidfen  (5th  ed.  1898)  ;  hn 
i^attel  durch  Indochina  (1894)  ;  Samoa,  die  Perle 
der  Hiidsec  (3d  ed.  1896)  ;  Im  Osten  Asiens 
(4th  ed.   1900). 

EHLERS,  Rudolf  (1834—).  A  German 
Protestant  theologian.  He  was  born  in  Ham- 
burg, and  was  educated  at  Heidelberg,  Berlin, 
and  GiJttingen.  After  holding  a  pa.storate  at 
Stolberg,  near  Aix-la-Chapelle,  he  was,  in  1864, 
called  to  the  Protestant  Reformed  Church  at 
Frankfort-on-the-]Main,  where  he  exercised  a  con- 
siderable influence  as  a  theologian,  and  14  years 
afterwards  was  appointed  consistorial  councilor. 
In  1879  he  became  coeditor  of  the  Zeitschrift  fiir 
praktische  Theologie.  His  works  include  the  fol- 
lowing: Evangelische  Predigten  (1873)  ;  Das  alte 
Gesetz  und  die  neue  Zeit  ( 1877 )  ;  Bilder  aus 
dem  Leben  des  Apostels  Paulus  (1886),  and  a 
Latin  Mork  on  the  influence  of  the  ancient  phil- 
osophies upon  the  Christian  apologists  of  the 
second  century,  for  which  a  prize  was  awarded 
by  the  faculty  of  Gottingen. 

EHNINGER,  an'ing-er,  John  Whetton 
(1827-89).  An  American  painter  and  etcher, 
born  in  New  York  City.  He  was  a  pupil  of 
Couture  in  Paris,  and  afterwards  studied  at 
Diisseldorf.  His  paintings  include  landscape  and 
figure  subjects.  Among  them  are:  "Peter  Stuy- 
vesant"  (1850):  eight  illustrations  for  Long- 
fellow's Miles  Standish  (1858);  and  "Twilight 
from  the  Bridge  of  Pan."  He  was  a  clever  and 
versatile   draughtsman. 

EHRENBERG,  a'ren-berK,  Christian  Gott- 
fried (1795-1876).  A  German  naturalist,  born  at 
Delitzsch.  He  studied  at  first  theology  in  Leip- 
zig and  then  medicine  and  the  natural  sciences 
in  Berlin.  P^rom  1820  to  1826  he  traveled  exten- 
sively in  Eg^'pt  and  Arabij*,  and  afterwards  ac- 
companied Alexander  von  Humboldt  to  the  Ural 
Mountains  and  Central  Asia.  In  1826  he  be- 
came extraordinary  professor  of  medicine  in 
Berlin,  and  in  1839  was  made'  full  professor. 
From  1842  he  was  perpetual  secretary  of  the 
Academy  of  Sciences.  Among  his  earlier  works 
are  several  books  of  travels;  also  Symbolce  Physi- 
ccF  sen  leones  et  Descriptiones  Mummalium  ( 1828- 
33)  ;  Die  Korullcuticrc  des  Rot  en  M  ceres  (1834). 
His  most  important  works  were  on  infusoria,  his 
investigations  of  wliich  were  epoch-making.  His 
contributions  on  this  subject  were:  Organisation 
Systematik  und  geographisches  Vcrhiiltnis  der 
Infusionstierchen  (1830);  Die  Inftisionstierchen 
als  rollkommene  Organismen  (1838),'  Fossile 
Infiisorien    (1837):    Mikrogeologic    (1854). 

EHRENBREITSTEIN,  ri'rrn-brlt'sttn.  A 
town  niid  fortress  of  Rlienish  Prussia.  It  is 
picturesquely  situated  on  the  right  bank  of  the 
Rhine,  directly  opposite  Cobleuz,  with  which  it  is 
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connected  by  a  bridge  of  boats,  and  a  splendid 
railway  bridge.  The  town  of  Ehrenbreitstein 
has  several  mills,  a  tobacco  manufactoiy,  a  flour- 
ishing trade  in  wine,  corn,  and  iron,  two  cattle 
markets,  and  four  annual  fairs.  Population,  in 
1900,  5303.  The  fortress  of  Ehrenbreitstein  oc- 
cupies the  summit  of  a  precipitous  rock  nearly 
400  feet  above  the  river,  and  has  been  called  the 
Gibraltar  of  the  Rhine,  on  account  of  its  great 
natural  strength  and  its  massive  fortifications. 
The  French  attempted  to  take  the  stronghold 
in  1688  and  failed,  but  in  1799,  after  a  siege 
of  fourteen  months,  they  succeeded  in  capturing 
it.  They  retained  it  only  till  the  Peace  of 
Luneville  (1801),  when  they  retired,  blowing 
up  the  fortifications  behind  them.  Immediately 
after  the  close  of  the  Napoleonic  wars,  the  con- 
struction of  new  fortifications  on  a  vast  scale  was 
begun.  The  scenery  arovmd  Ehrenbreitstein  is 
the  noblest  of  the  w'hole  Rhine  country. 

EHRENSVARD,  ;Vrens-vard,  AuGUSTiN, 
Clount  (1710-72).  A  Swedish  soldier  and  mili- 
tary engineer.  At  the  age  of  twenty-four  he  in- 
vented a  device  for  increasing  the  force  of  pro- 
jectiles. He  built  the  fortifications  of  Sveaborg 
(1749),  and  created  the  Swedish  coast  fleet 
(1756).  Owing  to  the  bravery  and  skill  ex- 
hibited by  him  during  the  Seven  Years'  War,  he 
was  made  a  field-marshal.  In  recognition  of  his 
services  a  fine  moniunent  was  erected  to  his 
memory  at  Sveaborg. 

EHRENSVARD,  Karl  August,  Count  ( 1745- 
1800).  A  Swedish  admiral,  author,  and  artist,  a 
son  of  Count  Augustin  Ehrensviird.  He  became 
an  admiral  at  the  age  of  thirty-nine,  and  fought 
the  first  naval  battle  of  the  Russian  War,  at 
Svenskund,  but  was  dismissed  because  of  his 
retreat.  After  the  death  of  Gustavus  III.  he 
was  reappointed  to  the  chief  command  of  the 
navy  (1792),  but  resigned  two  years  later.  The 
remaining  years  of  his  life  were  devoted  en- 
tirely to  scientific  studies,  and  to  the  artistic  re- 
searches which  secured  for  him  a  high  rank  as  a 
critic.  His  principal  works  are  Resa  till  Italien 
(2d  ed.  1819).  and  De  fria  konslers  philosophie 
(1786).  in  which  he  evinces  a  strong  predilection 
for  the  classics  of  Greece  and  Rome.  His  collect- 
ed writings,  Skriftcr,  have  been  frequently  re- 
printed  (latest  ed.  Stockholm,  1866). 

EHRLICH,  er'liK,  Alfred  Heinricii  (1822- 
99 ) .  A  German  pianist  and  musical  author.  He 
was  born  in  Vienna,  and  studied  under  Henselt 
and  Thalberg.  He  was  for  some  time  Court 
pianist  to  King  George  V.  of  Hanover,  and  be- 
came established  in  Berlin  in  1862,  where  he  Avas 
made  teacher  of  the  pianoforte  at  the  Stern 
Conservatory  (1864-72  and  1886-98).  In  addi- 
tion to  nmsical  criticisms  and  other  writings  in 
the  Berliner  Tageblatt,  Die  Gc(jenirort.  and  the 
Neite  Berliner  Miisilczeitunff,  his  publications  in- 
clude M'ie  veht  man  am  Klarier  (2d  ed.  1884; 
English  translation.  New  York)  ;  Die  Ornamentik 
in  Sebastian  Bach's  Klaviericerken ;  Dreissig 
Jahre  Kiinstlerlebeii  1862-02  (1893);  Beriihmte 
Pianisten  tier  Geffenirart  itnd  Verqangenheit 
(1897;  English  translation.  London.  1894),  a  col- 
lection of  116  biographies  and  114  portraits; 
Beriihmte  Violinisten,  etc.,  with  79  portraits, 
translated  into  English  by  T^gge  (London.  The 
Strnd.  1897).  His  edition  of  Tausig's  Technical 
Studies  is  also  widely  known. 


E'HUD.  Tlie  name  of  one  of  the  judges  in 
Israel  before  the  establishment  of  the  kingdom. 
The  'judgment'  he  brought  upon  a  jiowerful 
enemy  is  described  in  Judges  iii.  12-30.  Having 
carried  tribute  to  Eglon  (q.v.).  King  of  Moab, 
he  departed,  but  returned,  gained  admission  on 
the  ground  that  he  had  an  oracle  to  present, 
stabbed  the  unsuspecting  king,  and  delivered  his 
people.  As  Ehud  occurs  in  1.  Chron.  vii.  10,  as 
the  name  of  a  clan,  and  Gera,  his  reputed  father, 
likewise  in  I.  Chron.  viii.  3,  the  historical  charac- 
ter of  this  hero  has  been  doubted.  The  desire  to 
celebrate  the  tribe  of  Benjamin,  and  especially 
the  zeal  of  one  of  its  clans,  may  have  led  to  the 
story.  Consvilt:  Noldeke,  Untersuchiingen  ziir 
Kritik  des  Alien  Testaments  (Kiel.  1869)  ; 
Winckler,  Geschichte  Israels   (Leipzig,  1895). 

EIBAR,  a'e-Bar.  A  town  in  the  Province  of 
Guipuzcoa,  Spain,  34  miles  by  rail  east  by  south 
of  Bilbao.  It  is  noted  principally'  for  the  manu- 
facture of  small  arms  and  metal  articles  for 
decorative  purposes.  Population,  in  1900,  6459. 
EIBENSTOCK,  i'ben-stok.  A  town  in  the 
circle  of  Zwickau,  Saxony,  Germany,  near  the 
right  bank  of  the  Mulde,  17  miles  southeast  of 
Zwickau  by  rail.  Its  principal  edifice  is  a 
Romanesque  church  dating  from  1864.  It  is 
an  industrial  centre,  the  chief  seat  of  the  tam- 
bour embroidery  manufactures,  and  also  has 
manufactures  of  chemicals  and  tobacco.  In  the 
vicinity  are  tin-mines  which  have  been  worked 
since  the  twelfth  century.  Population,  in  1900, 
7468. 

EICHBERG,  iK'berK,  Julius  (1824-93).  A 
German-American  musician.  He  was  born  in 
Diisseldorf.  studied  composition  in  Brussels 
under  Fetis,  and  the  violin  under  Meerts  and 
Beriot,  and  obtained  the  first  prizes  in  both  sub- 
jects at  the  Conservatory.  From  1858  until  his 
death  he  lived  in  Boston,  where  he  was  director 
of  the  Boston  Conservatory  of  IMusic.  general  su- 
pervisor of  miisical  instruments  in  the  Boston 
public  schools,  and  head  of  Eichberg's  School  for 
Violin  Playing.  Among  his  compositions  are: 
The  Doctor  of  Alcantara  (1862),  which  is  one 
of  the  best  operas  written  in  America,  and  The 
Rose  of  Tyrol  (18G5). 

EICHENDORFF,  iK'en-dorf,  Joseph.  Baron 
von  (1788-1857).  A  distinguished  German  au- 
thor, born  at  Lubowitz  (Upper  Silesia).  He 
studied  at  Halle  and  at  Heidelberg,  and  collabo- 
rated with  Clemens  Brentano  (q.v.)  and  Achim 
von  Arnim  on  the  famous  collection  of  folk- 
songs, Des  Knahen  Wunderhorn.  His  early 
original  work  included  fiigitive  verse,  and  a 
prose  tale,  Ahnung  nnd  Gegenicart  (1811). 
From  1813  to  1815  he  participated  in  the  War 
of  Liberation,  and  from  1831  initil  his  resigna- 
tion in  1845  served  as  Government  councilor  in 
fhe  Prussian  ^Ministry  of  Public  \A'orship.  His 
poems  were  the  last  and  probably  the  most  per- 
fect lyric  expression  of  German  Romanticism. 
His  later  poetic  work  is  generally  cast  in  narra- 
tive form  {Julian,  1853;  Tjucius,  1857).  and  is 
tinged  with  increasing  clerical  views.  His  ad- 
mirable translations  from  the  Spanish.  Der  Graf 
Liicanor  (1845)  and  Die  geisf lichen  Schatispiele 
Calderons  (2  vols..  1846-53).  were  prompted  by 
the  same  tendency.  His  most  famous  prose  work 
is  the  familiar  Aiis  dem  Lehen  cines  Taiigenichts 
(1826).  which  retains  its  popularity  throughout 
Germany,  as  do  several  of  his  songs.     INIention 
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should  also  be  made  of  a  series  of  literary 
critiques,  beginning  with  Ueber  die  ethische  loul 
religiose  Bedeutung  der  neuen  romantischen 
Poesie  in  DeiitsrJiland  (1847).  A  collective  edi- 
tion of  his  poems  appeared  in  1841-43  (3d  ed. 
1883).  and  a  selection  of  his  miscellaneous  works 
in  1807  (5  vols.).  Consult  the  study  by  Keiter 
(Cologne.  1887),  and  Kriiger,  Dcr  junge  Eichen- 
dorff  '(Oppeln,  1898). 

EICHENS,  iK'cns,  Friedrich  Eduard  (1804- 
77).  A  German  engraver.  He  was  born  in  Berlin 
and  studied  with  Buchhorn  in  that  city,  and  later 
under  Toschi,  Forster,  and  others  in  France  and 
Italy.  His  works^  which  are  characterized  by 
careful  drawing  and  elaborate  treatment,  in- 
clude examples  from  Raphael  and  Domenichino, 
and  numerous  portraits  of  contemporary  celebri- 
ties (after  photographs).  His  engravings  of 
the  mural  paintings  of  Kaulbacli  in  the  Neues 
Museum,  Berlin,  and  of  the  Shakespeare  Gal- 
lery of  that  celebrated  artist,  are  likewise 
ranked  among  his  best  productions. 

EICHENS,  Philipp  Hermann  (1812-86).  A 
German-French  lithographer,  brother  of  the  pre- 
ceding, boni  in  Berlin  and  educated  at  the 
Berlin  Academy,  under  W.  Hensel,  and  in  Paris. 
From  1839  to  1841  he  traveled  in  Italy  and  sub- 
sequently studied  mezzotint  engraving  in  Berlin. 
His  works  reveal  delicate  treatment,  careful  at- 
tention to  details,  and  a  thorough  mastery  of 
the  technique  of  art.  They  include  "Joconde" 
(after  Leonardo  da  Vinci)  ;  ''Shooting  at  the 
Target"  (Meyerheini)  ;  "Retvirn  of  the  Pirate" 
(Eduard  Magnus)  ;  and  "Hussite  Sermon"  (Les- 
sing) . 

EICHHORN,  iK'hurn,  Joiiann  Gottfried 
(1752-1827).  A  German  theologian  and  Orien- 
talist. He  was  born  at  Durrenzimmern,  October 
IG,  1752,  and  studied  at  Gottingen.  In  1775  he 
became  professor  of  Oriental  languages  at  Jena, 
and  in  1788  at  Gottingen.  Eichhorn's  scholarship 
was  very  broad  and  profound,  but  he  is  chiefly 
remembered  at  the  present  time  as  a  biblical 
critic  and  a  leader  of  the  rational  school.  He 
first  called  the  attention  of  German  scholars 
to  Astruc's  discovery  respecting  the  names  for 
(4od  in  the  Pentateuch,  and  adopted  the  theory 
that  the  synoptic  Gospels  derive  their  story  from 
one  common  source  (Urevangclium) .  His  Iii- 
Iroductiovs  io  the  Old  and  tlie  Xeir  Testa- 
ment were  the  first  purely  literary  historical 
treatment  of  tlie  biblical  writings.  Other  note- 
worthy Avorks  are:  Urgeschichte  (1790-93);  Ein- 
leitung  in  die  npolcryphischen  Biieher  des  Alten 
Testaments  (1795);  Vehersicht  der  franzosisclicn 
Revolution  (1797);  Weltgeschichte  (1818-20). 
From  1812  he  edited  the  Gottingen  Gelehrte 
Anzeigen. 

EICHHORN,  Karl  Friedrich  (1781-1854). 
A  Gorman  jurist  and  author,  born  at  Jena,  and 
educated  at  Giittingen.  He  successively  occupied 
the  chair  of  law  at  Frankfort-on-the-Oder 
(1805-11).  Berlin  (1811-17),  Gottingen  (1817- 
28),  and  Berlin  (1832-34).  He  also  filled  sev- 
eral important  positions  in  a  judicial  capacity 
under  the  Prussian  Government.  The  principal 
works  of  Eichhorn,  who  may  rightly  be  called 
the  founder  of  the  historical  school  of  German 
jurisprudence,  are  the  following:  Deutsche  SStaats- 
und  lirchtsgcschichte  (.")th  ed..  4  vols.,  1843- 
45).   a   summary   of   the   historical    legal    juris- 


prudence of  Germany;  Einleitung  hi  daS 
deutsche  Privatrechf  mit  Einschluss  des  Lehn- 
rechts  (5th  ed.  1845);  and  Grundsiitze  des 
Kirchcnrechts  (1821-23;  French  translation  by 
H.  Jouffrtiy,  1843). 

EICHHORST,  iK'horst,  Hermann  Ludwig 
(1849 — ).  A  German  physician,  born  and  edu- 
cated at  Konigsberg.  In  1877  he  was  appointed 
director  of  the  Medical  Polyclinical  Institute  at 
Gottingen.  In  1884  he  became  professor  of  path- 
ology and  therapy  at  the  Lhiiversity  of  Zurich.  He 
is  the  author  of  the  following  important  works : 
Lehrbuch  der  physikalischen  Untersuchungs- 
methodcn  innerer  Krankheiien  (3d  ed.  1889)  ; 
and  Eandhuch  der  speziellen  Pathologic  und 
Therapie   (.5th  ed.  1895-96). 

EICHLER,  iK-'ler,  August  Wilhelm  (1839- 
87).  A  German  botanist.  He  was  born  at  Neu- 
kirchen,  and  was  educated  at  Marburg.  In  1871 
he  became  professor  of  botany  and  director  of 
the  Botanical  Garden  at  Graz,  whence  he  was 
called  to  the  chair  of  botany  at  Kiel  (1873) 
and  Berlin  (1878).  Very  valuable  are  his 
writings  on  the  Conifera,  Cyeadaceae,  and  other 
botanical  species  of  Brazil.  His  principal  work. 
Bliitcndiagrammc  (2  parts,  1875-78).  advocates 
and  describes  the  employment  of  comparative 
analysis.  His  other  publications  include:  Syl- 
labus der  Vorlcsiingen  uber  spezielle  und  medi- 
zinisch-pharmazeutischc  Botanik  (5th  ed.  1890)  : 
and  Beitrage  zur  Morphologic  und  Systcmatik  dcr 
Marantaceen    (1884). 

EICHRODT,  iK'rot,  Ludwig  (1827-92).  A 
German  humorous  poet,  born  at  Durlach.  His 
cycle  of  songs,  entitled  Wanderlust,  published  by 
him  in  the  Fliegende  Blatter  at  the  age  of 
twenty  -  one,  established  his  popularity  as  a 
humorist.  In  1848  he  founded,  at  Frankfort - 
on-the-Main,  the  humorous-satirical  periodical, 
the  Satyr.  Eichrodt  wrote  a  luimber  of  works 
chiefly  distinguished  for  their  parody,  such  as 
Gedichte  in  allerlei  Humoren  (published  under 
the  pseudonym  of  Rudolph  Rodt ;  3d  ed.  under 
the  title  Lyrische  Karikaturen,  1869)  ;  Rliein- 
schicdbischc  Gedichte  in  mittelbadischer  Sprach- 
iceise  (2d  ed.  1873)  ;  Lyrischer  Kehraus  (2d 
ed.  1870).  Eichrodt's  collected  poems,  Gesani- 
melte  Dichtungen  (Stuttgart,  1890),  contain  the 
well-known  Juvivallera,  a  cycle  of  modern  student 
songs. 

EICHSTADT,  iK'stet,  Heinrich  Karl  Abra- 
ham (1772-1848).  A  German  philologist,  born 
at  Osehatz.  He  was  appointed  professor  of 
philosophy  at  Leipzig  in  1795,  and  of  eloquence 
and  poetry  at  Jena  in  1803.  Through  his  occa- 
sional writings  and  addresses  he  became  known 
as  one  of  the  flrst  Latinists  of  his  time.  He  was 
a  friend  of  Goethe,  in  whose  honor  he  wrote  the 
Oratio  Goeihii  Memoriw  Dicata  (1832).  He 
also  published  editions  of  the  classics  and  a 
translation  (1802-08)  of  Mitford's  History  of 
Greece.  Consult  Goethes  Briefc  an  Eichstadt, 
edited  by  Biedermann    (Berlin,   1872). 

EICHSTATT,  iK'stet.  A  town  of  Bavaria, 
situated  on  the  left  bank  of  the  Altmiihl,  about 
14  miles  northwest  of  Ingolstadt  (Map:  Ger- 
many, D  4) .  Its  cathedral,  begim  in  the  eleventh 
century,  contains  some  fine  stained  glass,  mural 
paintings,  and  the  tomb  of  Saint  Wilebald,  be- 
sides a  number  of  monuments  in  bronze  and 
marble.      The   Church    of   Saint   Walpurgis  con- 
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tains  relics  of  the  saint,  and  is  visited  by  pil- 
grims. The  town  hall,  dating  from  1444.  and  the 
old  summer  palace  of  prince  bishops,  now  used  as 
barracks,  are  also  noteworthy.  Tliere  are  a  con- 
siderable number  of  educational  institutions  and 
a  municipal  theatre.  Eichstiitt  produces  beer, 
lithographic  stones,  matches,  etc.  Eichstiitt  is  a 
place  of  considerable  antiquity  and  is  supposed  to 
have  had  its  origin  in  a  Roman  station.  The  place 
obtained  municipal  privileges  in  908.  It  suf- 
fered greatly  during  the  Thirty  Years'  War  and 
was  burned  several  times  by  the  French  during 
the  eighteenth  and  nineteenth  centuries.  Popula- 
tion, in  1900,  7703.  The  bishopric  of  Eichstiitt, 
founded  in  745,  was  secularized  in  1802  and  an- 
nexed to  Bavaria,  but  a  new  bishopric  was  or- 
ganized in  accordance  with  the  agreement  of 
1817  between  Bavaria  and  the  Vatican. 

EICHTHAIi,  ash'tal'.  GuSTAra  d'  (1804-80). 
A  French  publicist,  born  at  Xancy.  He  was  a 
pupil  of  Comte,  a  disciple  of  Saint-Simon,  and 
a  collaborator  on  the  Organisateur  and  the 
Globe.  To  avoid  the  attacks  upon  Saint-Simon- 
isra  he  went  to  Greece,  where  he  became  inter- 
ested in  the  rehabilitation  of  the  country,  whicli 
had  been  ruined  by  the  War  for  Independence. 
His  efforts  were  unappreciated  by  the  Greeks 
and  he  returned  to  France  and  gave  himself  up 
to  authorship.  His  works  include:  Uue  histoire 
primitive  des  races  occaniennes  et  americaines 
(1845),  and  Les  orirjines  houddhiques  de  la  civili- 
sation americaine  (I864-G.3).  Some  of  his  essays 
on  biblical  criticism  were  collected  and  pub- 
lished by  his  son  under  the  titles.  Melange  de 
critique  bihlique  (1886),  and  La  theologie  et  doc- 
trine  rcligieuse  de   Soc7-ate    (1881). 

EICHWALD,  iK'viilt.  Eduard  Georg  (1838- 
89 ) .  A  Russian  physician,  son  of  Karl  Eduard 
Eichwald.  born  at  Vilna.  and  educated  at  the 
Medico-Surgical  Academy  at  Saint  Petersburg. 
He  was  physician-in-ordinary  from  1865  to  1875 
to  the  Grand  Duchess  Helena  Pavlovna,  Avho 
made  him  the  legatee  of  a  sum  Avhich  enabled 
him  to  found  the  clinical  institute  subsequently 
named  in  honor  of  its  patroness.  In  1866  Eich- 
wald was  appointed  professor  of  medical  diag- 
nosis and  general  therapy  at  the  Medico-Surgical 
Academy,  and  in  1883  he  became  professor  at 
Saint  Petersburg.  His  works,  published  chiefly 
in  German,  include:  Die  Eolloidentartung  der 
Eierstocke  (1864)  ;  Beitrdge  zur  Vhcmie  der 
geicebbildenden  Substansen  (1873);  and  a  trea- 
tise on  general  therapeutics  in  Russian,  5th  ed. 
by  G.  Sehapiro  (1892). 

EICHWALD,  Karl  Eduaed  (1795-1876).  A 
Russian  naturalist  and  traveler,  born  in  Mitau. 
He  studied  medicine  and  the  natural  sciences  at 
Berlin.  Vilna.  and  Dorpat.  and  became  professor 
of  zoiilogj'  and  obstetrics  at  Kazan  in  1823,  pro- 
fessor of  zoiUogA"  and  comparative  anatomy  at 
Vilna  in  1827,  and  professor  of  zoology  and 
mineralogy  at  Saint  Petersburg  in  1838.  He 
traveled  extensively  for  scientific  purposes  in 
eastern  and  northern  Russia,  in  the  Caucasus. 
Persia,  Algeria,  and  throughout  Europe.  Among 
his  works  are  Zoologia  l^pecialis  (1829-31); 
Fauna  Caspio-Oaucasia  (1841):  Die  Unoelt 
Russlands  (1840-47);  Die  Palaontoloqie  von 
Russland    (1851). 

EIDEB,  I'der.  A  river  of  Schleswig-Holstein. 
Prussia,  rising  about  10  miles  south  of  Kiel.     It 


is  the  outlet  of  the  small  Lake  Redden,  and  flows 
first  northwest,  then  in  a  generally  westward  di- 
rection, entering  the  Xortli  Sea  at  Tunning,  its 
total  length  being  115  miles  (Map:  Germany,  C 
1 ) .  In  the  lower  part  of  its  course  it  is  from  600 
feet  to  1000  feet  wide,  with  a  depth  of  15  to  18 
feet;  below  Tunning  the  river  expands  into  a 
bay.  It  is  navigable  from  its  mouth  as  far  as 
Rendsburg,  from  which  town  navigation  is  car- 
ried on  to  Kiel  by  the  Schleswig-Holstein  Canal, 
which  prior  to  the  construction  of  the  Kaiser 
Wilhelm  Canal  was  the  only  waterway  connect- 
ing the  North  Sea  with  the  Baltic. 

EIDEB  (Icel.  (epr,  eider).  An  oceanic  duck, 
having  the  hind  toe  furnished  with  a  deep  lobe, 
and  the  bill  swollen  and  elevated  at  the  base, 
and  extending  up  the  forehead,  where  it  is  di- 
vided down  the  middle  by  an  elongated  projec- 
tion of  feathers.     The  tertials  are  elongated,  and 


BEAK   OF    KING    EIDER. 

Side  aud  top  views  of  the  bill  of  Somateria  spectabilis. 

fall  down  over  the  wing.  The  genus  is  further 
characterized  by  the  very  abundant  development 
of  a  fine  elastic  gray  down,  particularly  on  the 
breast,  the  valuable  eider-down  of  commerce. 

Several  species  are  knowii,  grouped  into  three 
genera.  The  best  known  and  most  important 
is  the  common  eider  of  Europe  {Somateria 
mollissima) ,  which  is  intermediate  in  size  be- 
tween a  common  duck  and  a  goose.  The  male  is 
larger  than  the  female,  and  in  the  breeding  sea- 
son has  the  under  parts  black,  the  upper  parts 
creamy  wliite.  The  female  is  pale-brown,  tinged 
with  red.  and  varied  with  transverse  marks  of 
dark  brown.  Young  males  at  first  resemble  the 
females,  aud  do  not  acquire  the  full  adult  plum- 
age and  begin  to  mate  and  breed  until  their 
third  year.  The  eider  is  an  inhabitant  of  the 
northern  parts  of  the  world,  abounding  on  arctic 
and  subarctic  shores,  and  breeding  in  suitable 
localities  from  Spitzbergen  to  the  Fariie  Islands, 
off  the  northeast  coast  of  England,  where  it  is 
loiown  as  the  Saint  Cuthbert  duck:  it  is  also 
numerous  in  southern  Greenland :  and  the  shores 
of  Alaska  and  Siberia  are  inhabited  by  a  very 
similar  species  {Somateria  v-nigra) .  All  these 
descend  to  middle  latitudes  in  winter.  Two 
other  distinctively  American  species  of  the  genus 
exist.  One  is  the  American  eider  {Somateria 
Dresseri) .  which  differs  from  the  European  bird 
(drake)  mainly  in  having  a  black  instead  of  an 
obscure  green  patch  on  the  crown,  and  in  the 
shjipe  of  the  bill  (see  Plate  of  Wild  Ducks  in 
article  Dick)  :  the  other  is  the  king  eider 
{Somateria  spectabilis).  which  has  a  v-shaped 
black  mark  on  the  throat.  Both  breed  on  the 
coasts  of  Newfoundland  and  Labrador,  and  the 
latter  goes  also  to  the  extreme  north,  where  it 
is  widespread.  Both  are  favorites  with  sports- 
men when  they  come  south  in  winter  along  the 
coast  as  far  as  the  Middle  States  and  inland  to 
the  Great  Lakes.  Two  other  species  are  known. 
Steller's  eider  {Eniconetfa  Stelleri) .  which  is 
abundant  on  the  Arctic  shores  of  Europe.  Asia, 
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and  northwestern  America,  and  the  spectacled 
eider  (Arcto)tetta  Fischeri) ,  which  seems  to  be 
■confined  to  tlie  northwest  coast  of  America.  The 
now  extinct  Labrador  duck  was  nearly  related  to 
them. 

EiDER-DOWX.  The  down  from  the  breast  of  an 
eider,  and  taken  from  its  nest,  or  from  the 
body  of  a  dead  bird  for  commercial  use.  The 
eiders  nestle  upon  coasts,  seeking  nooks  and 
crannies  in  which  to  hide  their  treasures.  As 
is  the  habit  of  many  ducks,  the  mother  begins, 
as  soon  as  the  eggs  come,  to  pluck  the  easily  re- 
moved down  from  her  breast  with  which  to 
cover  them  during  her  absences,  thus  both 
blanketing  and  concealing  them.  This  down  is 
mouse-gray  and  of  the  exquisitely  soft  texture 
which  makes  it  so  valuable.  Formerly,  as  still 
in  Greenland,  which  furnishes  perhaps  the  larg- 
est part  of  the  down  sent  to  market,  the  down 
was  taken  from  the  wild  nests  found  on  coasts. 
Gradually  a  certain  measure  of  protection  was 
introduced  in  some  Eiiropean  countries.  The  next 
movement  was  to  dig  a  great  number  of  con- 
venient little  hollows  or  chambers  in  the  soil  and 
timong  the  rocks  of  sea-fronting  hills — accommo- 
dations which  the  ducks  were  quick  to  take  ad- 
vantage of.  ^lany  such  eider-folds  exist  in  Nor- 
way and  Iceland,  and  are  regarded  as  property. 
The  eggs  and  down  are  quietly  taken  from  each 
nest  at  intervals  of  a  few  days  by  the  owners 
of  the  'eider-fold,'  until  the  limit  of  the  bird's 
endurance  has  been  reached,  when  she  is  permit- 
ted to  hatch  a  few  eggs,  in  order  to  maintain  the 
race. 

About  half  a  pound  of  eider-do^^■n  is  said  to  be 
obtained  annually  from  each  nest,  but  this  is 
much  reduced  by  cleaning.  Down  taken  from 
birds  which  have  been  killed  is  inferior  in  qual- 
ity to  that  obtained  from  the  nests.  The  latter 
is  known  in  commerce  as  'live'  down,  the  former 
as  'dead'  down.  The  elasticity  of  the  down  is 
such  that  three-quarters  of  an  ounce  of  it  will 
till  a  large  hat.  while  two  or  three  pounds  of 
it  may  be  pressed  into  a  ball  and  held  in  the 
hand.  Its  use  is  most  extensive  in  Germany  for 
stuffing  bed-coverings. 

EIFEL,  I'fel,  The.  A  bleak  and  barren  pla- 
teau situated  in  the  Rhine  Province,  in  southwest 
Prussia,  between  the  Rhine  on  the  east,  the 
Roer  on  the  west,  and  the  INIoselle  on  the  south 
(Map:  Prussia,  B  3).  It  is  in  extent  40  miles 
by  20;  the  elevation  averages  from  1500  to  2000 
feet,  but  an  extreme  altitude  of  nearly  2500 
feet  is  reached.  Its  surface  is  diversified  by  de- 
pressions and  ridges  that  show  plainly  its  vol- 
canic origin.  The  pin  tea vi  belongs  to  the  Devo- 
nian formation,  and  the  volcanic  eruptions  have 
brought  near  the  surface  in  some  portions  a 
limestone  that  is  particularly  rich  in  fossils. 
Above  this,  in  some  parts,  is  found  another  for- 
mation, containing  considerable  quantities  of 
zinc  and  lead.  In  the  soutli,  colored  sandstone 
adds  variety  to  the  scenery.  In  the  lower  val- 
leys friiit  and  grain  are  cultivated,  but  above 
1700  feet  the  climate  is  so  raw  that  little  grows 
besides  heather.  Grazing  is  extensively  carried 
on  in  this  region. 

EIFFEL,  a'feK,  Alexandre  GrsTA^^E  flS33 
—  ) .  A  French  engineer.  He  was  born  at  Dijon, 
December  15,  18.12;  studied  at  the  Ecole  Cen- 
trale :  and  in  1858  constructed  the  iron  bridge 
over  the  Garonne  at  Bordeaux,  and  later  the  lofty 
Vol.  VI.— 36. 


and  graceful  bridge  over  the  Douro  at  Oporto; 
also  the  remarkable  viaducts  of  Garabit  in  Can- 
tal,  and  of  ^lontlucon;  the  designs  for  the  locks 
of  the  Panama  Canal ;  the  frame  on  which 
Bartholdi's  statue  of  'Liberty  Enlightening  the 
World'  was  built;  and  the  celebrated  Eiffel  Tower 
(q.v. ),  on  the  completion  of  which  he  was  made 
an  officer  of  the  Legion  of  Honor.  In  1893  he 
was  sentenced  to  fine  and  imprisonment  for  com- 
plicity in  the  Panama  Canal  frauds,  but  the  sen- 
tence was  annulled  by  the  Court  of  Cassation. 

EIFFEL  TOWER.  A  colossal  structure  erect- 
ed in  the  Champs  de  Mars,  at  Paris,  by  the 
famous  engineer  Gustave  Eiffel  (q.v.).  It  was 
completed  March  31,  1889,  in  time  to  serve'  as  one 
of  the  notable  features  of  the  exposition  of  that 
year.  The  lower  section  of  the  tower  consists  of 
four  built-up  iron  columns,  each  of  which  consists 
of  four  smaller  cokunns,  resting  on  masonry  piers, 
and  giving  a  supporting  base  330  feet  square. 
Around  each  of  the  four  piers  is  a  masonrj'  wall 
85  feet  square  and  about  30  feet  high,  out  of 
which  the  piers  seem  to  spring.  The  four  main 
columns  curve  toward  each  other  until  they 
unite  in  a  single  column,  620  feet  above  the 
ground.  The  piers  are  connected  by  arches  some 
distance  above  the  ground.  There  are  platforms 
at  the  189  feet,  the  380  feet,  and  the  906  feet 
levels,  which  are  reached  by  elevators  as  well 
as  by  stairs.  Beyond  the  third  platform  a 
spiral  staircase,  which  is  not  open  to  the  pub- 
lic, ascends  to  the  top  of  the  tower,  which 
is  984  feet  (300  meters)  above  the  ground. 
In  each  of  the  four  piers  there  are 
elevators ;  but  two  of  these  run  to  the 
first  platform  only,  and  the  other  two  stop  at 
the  second  platform.  A  third  set  of  elevators 
runs  between  the  second  and  third  platfonns,  or 
526  feet,  one  elevator  making  half  the  distance 
and  the  other  the  remainder.  Each  of  these  ele- 
vators may  carry  sixty-three  persons.  Otis  eleva- 
tors, American  make,  run  from  the  ground  to  the 
second  platform.  On  tlie  first  platform,  which 
has  a  floor  space  of  38,000  square  feet,  or  nearly 
an  acre,  there  were  four  restaurants  at  the  time 
of  the  exposition.  Search-lights  are  mounted  near 
the  top  of  the  tower,  and  here  is  a  meteorological 
observatory,  with  physical  and  biological  labora- 
tories. The  view  from  the  Eiffel  Tower  extends 
to  a  distance  of  about  85  miles.  In  the  construc- 
tion of  the  tower  some  7000  tons  of  iron  were 
used ;  and  the  cost  was  estimated  at  considerably 
over  $1,000,000,  of  which  about  $292,000  was 
voted  by  the  Government,  while  the  remain- 
der was  supplied  by  M.  Eiffel,  who  trusted 
for  his  reimbursement  to  the  receipts  from 
admission  fees  during  the  twenty  years  for 
which  he  is  entitled  to  the  profits  of  the  tower. 
The  profits  for  the  year  1889  alone  nearly  paid 
for  the  cost  of  the  tower. 

EIGENMANN,  I'gen-man.  Carl  H.  (1863—). 
An  American  zotllogist.  born  at  Flehingen.  Ger- 
many. He  graduated  in  1886  at  Indiana  Uni- 
versity (Bloomington),  studied  at  Harvard,  and 
was  connected  with  the  biological  laboratory 
at  San  Diego,  Cal.,  and  the  marine  biological 
laboratory  at  Wood's  Holl,  Mass.  In  1800.  1891, 
and  1892  he  made  scientific  explorations  in 
Dakota,  ]\rontana.  Idaho.  Oregon.  California,  and 
the  western  part  of  Canada  for  the  British 
Museum.  He  was  appointed  professor  of  zoology 
at  Indiana  University  in  1891,  and  founded  there 
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in  1895  a  biological  station  of  which  he  became 
director. 

EIGHTH  NERVE.    See  Auditory  Nerve. 

EIGHT-HOUR  DAY.  The  eight-hour  day 
as  tlie  ideal  working  day  was  proposed  in  Eng- 
land as  early  as  1S33.  A  trade-union  congress 
at  Birmingham  demanded  in  1869  that  the  eiglit- 
hour  day  should  be  adopted  throughout  the 
United  Kingdom.  With  the  growth  of  the  Social 
Democratic  Federation  in  the  early  eighties, 
the  eight-hour  agitation  became  general.  The 
socialists  sought  to  secure  the  desired  results 
through  legislation,  the  trade  unions  througii 
combined  action  against  individual  employers. 
The  trade  unions,  however,  have  gradually  come 
to  look  with  more  favor  upon  legislation  looking 
toward  the  general  establishment  of  an  eight- 
hour  day.  Nothing  has  been  accomplished  in 
this  way  except  that  in  some  municipalities  an 
eight-hour  day  for  public  employees  has  been 
adopted.  In  1866  the  National  Labor  Union  of 
the  United  States  demanded  it.  Eight-hour 
leagues  were  formed  during  the  strikes  of  1872- 
73.  The  first  law  affecting  National  Government 
employees  was  passed  in  1869  and  put  into 
efTect  in  the  navy  yards.  The  eight-hour  day  is 
now  in  force  for  all  Government  Mork.  The  fol- 
lowing States  have  laws  aflfecting  either  public 
works ;  State,  county,  or  municipal  employees : 
California.  Colorado.  Idaho.  Kansas,  Massachu- 
setts. New  York.  Utah.  Washington,  and  West 
Virginia.  A  few  trades  have  gained  an  eight- 
hour  day.  for  several  it  is  required  by  law,  but 
for  the  great  mass  of  laborers  of  the  United 
States  and  England  it  is  still  an  unsatisfied  de- 
mand. 

On  the  Continent  of  Europe  a  widespread  agi- 
tation in  favor  of  an  eight-hour  day  developed 
in  the  last  quarter  of  the  nineteentli  century. 
Since  1880  the  demand  for  an  eight-hour  day  has 
formed  a  part  of  the  programme  of  the  powerful 
labor  parties  of  France  and  of  the  Social  Demo- 
cratic Party  in  Germany.  Throughout  the  Con- 
tinent, labor  organizations  and  socialist  parties 
favor  the  enactment  of  laws  reducing  the  work- 
ing day  to  eight  hours.  Through  the  support  of 
the  present  German  Emperor,  the  movement  has 
attained  some  positive  results  in  Germany.  The 
eight-hour  day  has  been  established  in  some  of 
the  industrial  enterprises  of  the  Government, 
and  in  a  few  trades. 

In  Australia  the  movement  has  made  greater 
headway  than  in  any  other  country.  Public 
sentiment  is  strongly  in  favor  of  a  legal  eight- 
hour  day.  As  early  as  1856  the  stronger  trades 
in  ^lelbourne  were  able  to  enforce  an  eight-hour 
day ;  and  the  movement  rapidly  spread  to  the 
smaller  cities  of  Victoria  and  to  the  other  col- 
onies. In  the  colony  of  Victoria  the  hours  of 
women  working  in  factories  were  in  1874  limited 
to  eight :  in  1885  the  same  restriction  was  ex- 
tended to  all  employments  of  women  and  boys. 
The  eight-hour  day  was  in  1877  prescribed  by  law 
for  all  men  working  underground :  and  it  has 
been  extended  to  men  employed  on  many  public 
and  quasi-public  works.  See  Labor,  American 
Federation  of:  Labor  Problems  :  Trade  L'nions. 
Consult:  Eae.  FAqhf  Uoi'.rs  for  ^Vork  (New  York, 
1894)  :  Webb  and  Cox.  The  Eif/ht  noiirs  Day. 

EIKON  BASILIKE,  i^kon  ba-slll-ke  (Gk. 
elKwv  poLffCKiKii,  kinglv  likeness) .  The  name  of  a 
book,  the  full  title  of  W'hich  is   EIKfiX  BASIAIKH, 


The  Pourtrawtiire  of  His  Sacred  Majestie  in  His 
Solitudes  and  Sufferings  (1648).  It  was  pub- 
lished probably  at  The  Hague,  and,  appearing 
immediately  after  the  execution  of  Charles  I., 
professed  to  be  from  his  Majesty's  pen.  Milton, 
in  the  Iconoclastes  (1649),  assailed  it,  suggesting 
doubts  also  as  to  its  genuineness.  The  Royalists, 
on  the  other  hand,  warmly  defended  the  theory  of 
royal  authorship:  but  after  the  Restoration  John 
Gauden,  Bishop  of  Exeter,  asked  for  promotion 
to  the  bishopric  of  Worcester  on  the  ground  that 
he  had  himself  written  the  book.  It  is  an  im- 
portant fact  that  the  Royalist  Clarendon,  author 
of  the  Histori/  of  the  Rebellion,  at  once  accepted 
this  unpalatable  statement  of  the  matter.  As 
others,  however,  refused  to  credit  Gauden,  the 
controversy  has  raged  to  the  present  day.  If 
Gauden  was  the  author,  as  most  authorities  now 
believe,  he  must  have  entered  thorough!}^  into  the 
spirit  of  Charles,  though  he  necessarily  idealized 
the  King's  character.  Consult  especially:  Words- 
worth, Who  Wrote   EtVwv  BnaiXiK^?   (Cambridge, 

1824)  :  Todd.  Bishop  Gauden  the  Author  of  Icon 
Basilike,  Further  Shown  in  Answer  to  the  Recent 
Remarks    of    Rer.    Dr.     Wordsicorth     (London. 

1825)  ;  Toland.  Anu/ntor  (London.  1699)  :  Tuck- 
erman,  On  the  Author  of  Wlkuiv  'BnaiXiK-fj,  (Berlin, 
1874)  ;  Godwin,  Histori/  of  the  Commonicealth, 
ii..  pp.  684fl'.  (London.  1826)  ;  Hallam.  Constitu- 
tional History  of  England,  ii..  pp.  313f.,  636-42 
(London,    1828)  ;    Almack,    Bibliography    of   the 

King's  Book,  or  Eikon  Basilike  (London,  1896), 
very  valuable.    See  Gauden,  John. 

EILDON  (eFdon)  HILLS.  Three  peaks  in 
Roxburghshire,  Scotland,  near  Melrose,  of  tradi- 
tional interest,  and  celebrated  for  the  extensive 
view  from  their  summits  (Map:  Scotland.  F  4). 
The  highest  is  1385  feet. 

EI'LEITHY'IA  (Lat.,  from  Gk.  ElXeidvia  ) ,  or 
EILEI'THYAS'POLIS.  The  Greek  name  of 
the  ancient  Egyptian  city  of  Necheb  (the  modern 
El-Kab).  situated  on  the  right  bank  of  the  Nile, 
ft  little  below  Edfu.  From  very  ancient  times 
it  was  one  of  the  most  important  cities  of  Egypt, 
and  was  strongly  fortified.  Its  ancient  walls 
still  exist  in  an  excellent  state  of  preservation. 
In  Ptolemaic  times  the  city  Avas  the  capital  of 
the  Third  Nome  of  Upper  Egypt.  The  princes 
of  Necheb  played  a  very  important  part  polit- 
ically, and  many  of  them  were  governors  of 
Nubia.  The  local  deity.  Nechbet,  was  the  tute- 
lary goddess  of  Upper  Egypt  and  the  special 
patroness  of  the  King.  She  was  supposed  to  pre- 
side over  birth,  and  was  therefore  identified  by 
the  Greeks  with  Eileithyia  (whence  the  Greek 
name  of  the  city)  and  by  the  Romans  with  Lu- 
cina.  Nechbet  is  represented  as  a  vulture  with 
outspread  wings,  as  a  woman  wearing  the  crown 
of  Upper  Egypt,  or  as  a  winged  urreus  serpent. 
Near  the  remains  of  the  ancient  city  are  the 
ruins  of  a  temple  built  under  Rameses  II.  by 
Setaw.  Governor  of  Nubia :  of  another  built  by 
Amenophis  III.  and  dedicated  to  the  local  god- 
dess: and  of  a  third  temple  built  in  late  Ptol- 
emaic times  and  likewise  dedicated  to  Nechbet. 
All  three  temples  are  richly  decorated,  and  con- 
tain nimierous  inscriptions.  The  most  important 
remains  at  El-Kab  are.  however,  the  rock-hewn 
tombs.  Among  them  are  the  tomb  of  the  admiral 
Aahmes  who  took  part  in  the  expulsion  of  tlio 
Hyksos  (q.v. )  from  Egv-pt :  that  of  his  namesak'^ 
and  younger  contemporary,  the  general  Aahmes 
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(Pen-necheb)  ;  and  that  of  the  noniarch  Paheri, 
tutor  to  Prince  Naznies,  son  of  King  Amenophis  I. 
The  two  former  tombs  especially  contain  inscrip- 
tions of  the  highest  iiistorical  value.  Consult: 
Wilkinson,  Modern  Ef/ypt,  ii.  (London,  1843)  ; 
Ciiampollion,  Notices  dcscriptives  (Paris,  1844)  ; 
Brugsch.  Reiseberichte  aus  Aegi/pteu  (Leipzig, 
1855)  ;  Tylor  and  Griffith,  "The  Tomb  of  Paheri 
at  Ell-Kab,"  Egypt  Exploration  Fund  ilonoirs, 
vol.  xi.    (London,   1894). 

EILENBURG,  iFlcn-boorK  (anciently  called 
Jlhurg) .  A  town  of  the  Prussian  Province  of 
Saxony,  situated  mainly  on  an  island  in  the 
river  ^lulde,  about  15  miles  northeast  of  Leipzig 
(Map:  Germany,  E  3).  It  is  a  busy  industrial 
town,  and  has  manufactures  of  calico,  woolen 
yarn,  tobacco,  chemicals,  celluloid,  beer,  and  agri- 
cultural implements.  Franz  Abt,  the  song-writer, 
was  born  here.  Population,  in  1890,  12,447 ;  in 
1000,  15,147. 

EIMBECK,  im'bek,  William  (1841  —  ).  An 
American  geodesist,  born  in  Brunswick,  Ger- 
many. He  became  assistant  civil  engineer  in 
the  public  offices  of  Saint  Louis,  Mo.,  a  profes- 
sor for  two  years  in  Washington  University, 
Saint  Louis,  and  a  member  of  the  Lnited  States 
solar  eclipse  expeditions  of  1869  (to  Illinois) 
and  1870  (to  Italy).  His  most  important  work 
has  been  in  connection  with  the  thirty-ninth 
parallel  triangulation  (Western  division),  and 
with  the  invention  of  the  invariable  reversible 
penduluni  and  the  duplex  base  apparatus  em- 
ployed in  the  Geodetic  Survey. 

EIMEO,  I'me-o,  or  MORE'A.  One  of  the 
Societv  Islands  (q.v. ),  situated  25  miles  west- 
northwest  of  Tahiti,  in  latitude  17°  30'  S.  and 
longitude  149°  50'  W.  It  covers  an  area  of  about 
50  square  miles,  and  has  several  good  harbors. 
Its  surface  is  diversified,  being  partly  forest.  Its 
highest  elevation  reaches  nearly*  4000  feet.  It 
contains  a  missionary  station,  and  most  of  the 
inhabitants  are  Protestants.  Popvilation,  in 
1897.  KiOO. 

EIMER,  I'mer,  TiiEODOR  (1843-98).  A  Swiss- 
German  zoologist,  born  in  Stiifa.  He  studied 
medicine  and  the  natural  sciences  in  Heidelberg, 
Wiirzliurg,  P'reiburg,  and  Berlin.  In  1870  he  be- 
came privat-docent  in  Wiirzburg,  and  in  1875  pro- 
fessor of  zoology  in  Tubingen.  In  1878-79  he  made 
a  scientific  journey  to  Egypt.  He  wrote:  Zoolo- 
gische  Studien  aitf  Capri.  Beroe  Ovatus  und  La- 
certa  Muralis  Coeriilea  (1874);  Die  Mednsen 
(1879)  ;  Untersiichungcn  iiber  das  Variieren  der 
Maucreidechse  ( 1881 )  -.Die  Entstehung  der  Arten 
auf  Grnnd  der  Vererbinu/  ericorbcner  Eigenschaf- 
ten  ( 1888 ;  2d  ed.  1897)  :  Artbildung  und  Yer- 
icandtsrhaft  bei  den  Schmetterlinqen  (1889;  2d 
ed.    180.-1). 

EINBECK,  Tnliek.  or  EIMBECK.  An  old 
town  in  the  Prussian  Province  of  Hanover,  on 
the  lime,  about  40  miles  south-southeast  of  Han- 
over (Map:  Germany,  C  3).  Traces  of  its  great 
antiquity  and  former  importance  are  still  notice- 
able in  the  remains  of  its  walls  and  some  of  its 
ancient  buildings.  The  catliedral,  a  handsome 
edifice,  dates  from  the  fourteenth  century.  The 
town  owns  its  water-suii])ly  and  gas-works.  Its 
manufactures  include  belts,  linen,  carpets,  sugar, 
tobacco,  and  roofing-felt.  The  famous  Eimbccker 
beer,  which  has  given  its  name  to  the  well-known 
term  'bock,'  is  still  brewed  to  a  considerable  ex- 
tent.    Population,  in  1890,  7076;  in  1900,  7914. 


Einbeck  grew  up  around  a  cathedral  chapel  re- 
puted to  contain  the  blood  of  the  Saviour  and 
visited  by  throngs  of  pilgrims.  It  was  a  member 
of  the  Hanseatic  League.  In  1626  it  was  captured 
by  Pappenheim,  in  1641  by  Piccolomini,  and  in 
1761  by  the  French,  who  dismantled  its  fortifica- 
tions. 

EINHARD,  in'hart.  frequentlv  but  erroneous- 
ly called  EGINHARD,  a'gin-hiirt  (c.770-840). 
The  biographer  of  Charles  the  Great.  He  re- 
ceived his  early  education  in  the  Monastery 
of  Fulda,  where  he  did  so  well  that  he 
was  sent  to  finish  his  education  at  the  school  in 
the  palace  of  Charles  the  Great.  His  talents  and 
acquirements  gained  him  the  favor  of  the  Em- 
peror, who  appointed  liim  his  private  secretary 
and  .superintendent  of  public  buildings.  In  806 
he  was  dispatched  by  Charles  on  a  mission  to 
Pope  Leo  III.  On  the  death  of  the  Emperor  he 
was  appointed  by  Louis  the  Pious  abbot  of  vari- 
ous monasteries,  but  ultimately  he  retired  to  the 
town  of  ^liihlheim.  Here  he  erected  a  monas- 
tery, which  caused  the  name  to  be  changed  from 
^liihlheim  to  Seligenstadt  (City  of  the  Blessed). 
Einhard  died  on  ilarch  14,  840,  and  was  buried 
beside  his  wife,  who  died  in  836.  The  two  coffins 
are  now  shown  in  the  chapel  of  the  castle  at 
Erbach.  The  coimts  of  Erbach  trace  their  descent 
from  Einhard.  His  Vita  Caroli  Magni,  completed 
about  the  year  820,  in  respect  to  plan,  execu- 
tion, language,  and  style,  is  incontestably  the 
most  important  historical  work  of  a  biographical 
character  that  has  come  down  to  us  from  the 
^Middle  Ages.  It  was  frequently  used  as  a  school 
book,  and  was  therefore  copied  ad  infinitum.  His 
Epistolce  are  also  of  great  value  for  the  history  of 
the  later  years  of  Louis  the  Pious.  Einhard  also 
wrote  an  account  of  the  translation  of  the  relics 
of  Saints  ilarcellinus  and  Peter  from  Ron^.e  to 
Seligenstadt.  To  Einhard  also  are  ascribed  the 
so-called  Annals  of  Einhard,  and  a  rhythmical 
Passio)i  of  the  ilartgrs  MarceUinus  and  Peter. 
According  to  a  legend  of  the  later  !Middle  Ages, 
Einhard's  wife,  Emma,  was  a  daughttr  of  Char- 
lemagne. Love  had  arisen  between  them,  and  oi\ 
one  occasion,  when  the  two  had  clandestinely 
met  at  night  in  Emma's  chamber,  a  sudden  fall 
of  snow  covered  the  spacious  court,  thus  render- 
ing retreat  impossible  withovit  leading  to  dis- 
covery. As  the  traces  of  feminine  footsteps  could 
not  excite  suspicion.  Emma  carried  her  lover 
across  the  court  on  her  shoulders.  This  scene,  it 
is  said,  was  observed  from  a  window  by  Charle- 
magne, who  united  the  pair  in  marriage.  On  this 
legend  Fouque  founded  his  romance  of  Eginhard 
itnd  Emma,  and  Longfellow  has  made  it  the  sub- 
ject of  a  short  poem.  For  the  editions  of  Ein- 
hard's works,  and  for  special  studies,  consult 
Wattenbach,  Deutschlands  Geschichtsquellen,  vol, 
i.    (Berlin,   1893-94). 

EINSIEDELN,  In'ze-deln.  A  town  in  the 
Canton  of  Sch^^yz.  Switzerland,  26  miles  south- 
east of  Zurich.  It  is  visited  yearly  by  150.000 
pilgrims,  most  of  whom  come  from  Switzerland 
and  southern  Germany  (Map:  Switzerland.  CI). 
There  are  numerous  hotels  and  inns  for  the  de- 
vout worshipers.  The  principal  industry  is  the 
manufacture  of  images  of  saints,  crucifixes,  and 
other  devotional  objects  that  are  exported  to  all 
parts  of  the  Roman  Catholic  world.  The  road 
up  to  the  celebrated  Benedictine  monastery  of 
Einsiedeln,  which  is  2900  feet  above  the  village, 
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passes  the  house  where  Paracelsus  (q.v.)  is  said 
to  have  been  born.  The  monastery  buildings,  in 
the  midst  of  a  gloomy  forest  that  was  once  ex- 
tensive, and  surrounded  by  a  quadrangle  of 
walls,  were  six  times  partially  or  entirely  de- 
st roved  b'*-  fire  before  the  seventeenth  century, 
and'in  1704-19  were  rebuilt  in  the  Italian  style. 
At  the  entrance  of  the  church  are  statues  of  the 
emperors  Otho  I.  and  Henry  II.  In  the  nave  is 
the  black  marble  chapel,  through  the  grating  of 
which  is  visible  the  renowned  miracle-working 
image  of  the  Virgin,  small  but  •richly  bedecked 
and  bejeweled.  The  gorgeous  chandelier  was 
siven  by  Xapoleon  III.  in  memory  of  his  mother. 
The  monastery  has  a  library  of  40.000  A'oluraes 
and  1200  manuscripts,  a  seminary,  a  g^Tunasium, 
and  a  lyceum.  It  owes  its  origin  to  the  hermit 
^leinrad,  who  erected  a  chapel  for  the  image  of 
the  Virgin  which  had  been  given  him  by  the  Ab- 
bess Hildegard.  and  wliich  has  made  Einsiedeln 
one  of  the  "most  famous  of  Catholic  pilgrimages. 
The  founder  of  the  monastery  was  Eberhard, 
provost  of  Strassburg.  who  began  the  building  in 
934.  The  town  and  district  of  Einsiedeln  had 
a  population  of  8551  in  1900.  The  Protestants 
number  only  83.  The  picturesque  vicinity  affords 
fine  views  of  the  Alps  and  the  Lake  of  Lucerne. 
Consult  Brandes,  Die  Feier  des  tausendjahnfien 
fiesiehens  von  Maria  Einsiedeln  (Einsiedeln, 
1862). 

EISELEN,  i'ze-le?n.  Ernst  Wilhelm  Beex- 
HARD  (1793-1846).  A  German  promoter  of  ath- 
letic exercise,  born  in  Berlin.  He  established 
the  terms  still  used  in  German  fencing.  In 
1818  he  opened  a  public  gymnasium  in  Berlin, 
which  was  followed  in  1832  by  one  especially 
designed  for  the  gymnastic  training  of  girls. 
He  was  one  of  the  foremost  promoters  of  those 
athletic  exercises  which  have  directly  and  in- 
directly contributed  to  the  physical  improvement 
of  the  Germans,  becoming  bases  of  military  train- 
ing, and  conducing  to  the  splendid  successes 
achieved  by  the  German  arms  during  the  nine- 
teenth century.  It  is  interesting  to  note  that  it 
was  largely  from  these  transplanted  gymnasia,  or 
Txirnvereine.  that  some  of  the  best  German  vol- 
unteers of  the  Civil  War  in  the  United  States 
were  recruited.  The  literary  productions  of  Eise- 
len  include:  Deutsche  Tiirnkunst.  in  association 
Avith  Jahn  (1816):  Hantehiibungen,  3d  ed. 
1883)  ;  Ahhildunpen  von  Turniibungen  (5th  ed. 
1889)  ;  Das  deittsche  Hiebfechten  (new  ed. 
1882)  :  Ahriss  des  deutschen  l^fossfechtens  (new 
ed.  1889). 

EISENACH,  I'zc-naG.  A  town  of  the  Grand 
Duchy  of  Saxe-Weimar.  and  former  residence 
of  the  Principality  of  Eisenach,  situated  at 
xne  northwestern  end  of  the  Thuringian  Forest 
and  at  the  confluence  of  the  Xesse  with  the 
Horsel.  45  miles  west  of  Weimar  (Map:  Ger- 
many, D  3).  The  town  is  well  laid  out,  and  has 
a  number  of  squares,  one  of  which,  the  Luther- 
platz,  contains  the  house  where  Luther  lived 
-while  studying  at  Eisenach,  and  another.  Karls- 
platz.  is  adorned  with  a  bronze  statue  of  Luther. 
The  most  noteworthy  ecclesiastical  edifices  are 
the  Church  of  Saint  Nicholas,  dating  from  the 
twelfth  century,  with  an  octagonal  tower:  the 
Church  of  Saint  George,  a  large  Gothic  edifice 
with  a  bronze  statue  of  Sebastian  Bach,  a  na- 
tive of  Eisenach.  Other  interesting  buildings 
are  the  palace,  erected  in  1742;  the  town  hall; 


the  Klemda,  an  old  castellated  building  dating 
from  the  thirteenth  century,  and  now  occupied 
by  a  club :  the  theatre :  and  the  house  where  Se- 
bastian Bach  was  born.  Not  far  from  the  towii. 
on  a  lofty  eminence,  is  situated  the  Castle  of 
Wartburg,  the  residence  of  the  mediaeval  land- 
graves of  Thuringia,  dating  probably  from  the 
eleventh  century,  but  mainly  built  in  the  suc- 
ceeding centuries,  and  recently  restored.  It  con- 
sists of  two  main  parts,  the  Vorburg  and  the  Hof- 
burg,  the  former  containing  the  Ritterhaus  and 
stables,  and  the  latter  the  apartments  of  the 
landgiaves.  Among  the  rooms  in  the  Vorburg, 
the  most  interesting  is  that  occupied  by  Lu- 
ther while  he  worked  on  his  famous  transla- 
tion of  the  Bible.  The  Hofburg  contains  many 
halls  of  great  splendor,  including  the  Siingersaal, 
where,  according  to  local  tradition,  the  contests 
of  the  Minnesingers  were  held  under  the  patron- 
age of  the  Landgrave  Hemiann  I.  (1190-1217), 
as  described  in  the  old  poem,  Kriec  von  JVart- 
hurii.  The  castle  is  now  occasionally  occupied 
by  the  Grand  Duke  of  Weimar. 

Among  the  educational  institutions  of  Eise- 
nach, the  most  prominent  is  the  gyuiuasium,  for- 
merly a  Latin  school,  which  counted  among  its 
pupils  Luther  and  Sebastian  Bach.  Eisenach  has 
some  well-developed  manufacturing  industries,  and 
produces  paint,  chemicals,  woolen  goods,  leather, 
pottery,  shoes,  tobacco,  and  cigars.  It  owns  its 
water-supply,  has  an  electric  street  railway,  and 
is  lighted  by  gas  and  electricity.  The  neighborhood 
of  Eisenach  is  of  remarkable  picturesqueness, 
ornamented  with  splendid  gardens  and  magnifi- 
cent residences.  The  town  was  founded  in  1070, 
near  the  older  town  of  Isenach,  or  Isenacum.  It 
prospered  under  the  protection  of  the  landgraves 
of  Thuringia.  the  owners  of  the  Wartburg,  and 
was,  from  1596  to  1741.  the  residence  of  the 
princes  of  Eisenach.  Population,  in  1890,  21,399; 
in  1900.  31,442."  Consult:  Storch.  Beschreibitng 
der  Stadt  Eisenach  (Eisenach.  1831)  ;  Schwerdt 
and  Jjiger,  Eisenach  und  die  Wartburg  (ib., 
1871)  :  Warnatz,  Die  Wartburg  iind  Eisetwch 
in  Sage  und  Geschichte  (Vienna.  1881)  ;  Scheller, 
Eisenach  und  Umgebung,  edited  by  Kiihner 
(Eisenach,  1898). 

EISENACH      CHUKCH      CONFERENCE, 

or  Evangelical  Church  Conference.  The  name 
given  to  periodical  meetings  of  representatives 
of  the  Protestant  churches  of  the  German 
States  and  Austria.  The  first  was  held  at  Ber- 
lin in  1846.  and  included  representatives  from 
nearly  all  the  German  States:  the  second  at 
Eisenach,  in  1852 ;  and  since  1854  they  have  been 
held  every  two  years  at  the  latter  place.  The 
aim  is  the  discussion  of  qxiestions  of  general  in- 
terest and  the  promotion  of  imity  among  the  in- 
dividual churches.  The  conference  has  lately 
undertaken  the  management  of  arclueological  in- 
vestigations in  Palestine.  Since  1852  the  con- 
ference has  published  at  Stuttgart  a  central 
organ,  the  AUgcmcine  Eirchenblatt  fiir  das 
evangelische  DeutschJand. 

EISENBERG,  I'zcn-berK.  An  old  town  in  the 
Duchy  of  Saxe-Altenburg.  Germany,  situated  near 
the  Saale.  24  miles  west-southwest  of  Altenburg. 
It  contains  a  ducal  palace,  with  a  fine  church  and 
gardens,  and  manufactures  woolens,  velvet,  pot- 
iterv.  and  agricultural  machines.  Population,  in 
1900,  8764. 
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EISENERZ,  I'zpn-erts.  A  market-town  of 
Styria,  Austria,  about  2350  feet  above  sea-level, 
on'  the  Erzbach,  2-1  miles  northwest  of  Leoben 
(Map:  Austria.  D  3).  The  Gothic  Church  of 
Saint  Oswald,  founded  in  1279,  is  an  excellent 
example  of  the  fortitled  type  of  ecclesiastical 
architecture.  The  town  derives  its  importance 
from  its  proximity  to  the  Erzberg,  a  mountain 
about  5000  feet  high,  containing  valuable  deposits 
of  iron  ore.  About  2000  juiners  are  employed  in 
the  quarries  on  the  mountain,  the  annual  output 
l)eing  about  150,000  tons,  of  which  about  40  per 
cent,  is  metal.  Aragonite  {Eisenhlilte,  or  fios 
ferri) ,  resembling  branching  coral  in  form,  and 
of  the  most  beautiful  and  purest  white,  is  found 
in  grottoes  in  the  interior  of  the  mountain.  Popu- 
lation, in  1890.  5700:   in  1000,  6494. 

EISENLOHR,  i'zcn-lOr.  August  (1832—).  A 
German  Egyptologist,  born  in  INIannheim.  He 
studied  theology-  at  Heidelberg  and  Gottingen,  and 
later  became  interested  in  the  natural  sciences 
and  the  manufacture  of  chemical  products,  aban- 
doning both,  however,  for  the  study  of  Eg^i'p- 
tolog^'.  In  1872  he  was  made  an  extraordinary, 
and  in  1885  full,  professor  at  Heidelberg  Uni- 
versity. His  chief  works  are:  Der  grosse  Papij- 
rns  Harris  (Leipzig,  1872)  ;  '"The  Political  Con- 
dition of  Egypt  Before  the  Reign  of  Rameses 
III.,"  in  the  Transactions  of  the  Society  of  Bibli- 
cal Archceology  (London.  1872)  ;  Ein  mathema- 
tisches  Handhuch  der  alten  Aegi/pter  (Rhind 
papyrus  of  the  British  ^Museum,  trans,  with  ex- 
planatory notes,  Leipzig,  1877). 

EISENLOHR,  Tueodor  (1805-69).  A  Ger- 
man divine  and  educator.  He  was  born  at  Her- 
renberg.  and  studied  theology  at  Tiibingen.  After 
holding  several  pastorates  and  conducting  the 
seminary  at  Niirtingen,  Wiirttemberg,  he  became 
a  member  of  the  consistory  and  a  counselor  of 
the  Board  of  Public  Instruction  in  that  city.  He 
was  editor  of  the  departments  of  ecclesiastical 
and  educational  law  in  Reyscher's  Sammliing 
der  wiirttcntbergischen  Gesetze,  vols.  viii..  ix.. 
and  xi.  (Tiibingen,  1834-39),  and  published  the 
work  entitled  Das  Yolk  Israel  iinter  der  Herr- 
schaft  der  Konige  (1855-56),  in  which  he  en- 
deavors to  show  the  great  importance  of  biblical 
history  as  an  educational  factor. 

EISENLOHR,  Wilhelm  (1799-1872).  A 
German  pliysicist,  born  at  Pforzheim.  He  .stud- 
ied mathematics  and  physics  at  Heidelberg,  and 
became  professor  of  physics  at  the  Polytechnieal 
Institute  at  Karlsruhe  in  1840.  He  established 
the  first  industrial  school  of  Baden,  at  ]Mann- 
lieim,  and  assisted  in  the  organization  of  all 
similar  institutions  afterwards  erected  in  that 
grand  duchy.  His  principal  publication  is  the 
popular  text-book  entitled  Lelirhuch  der  Physik 
(11th  ed.,  1876). 

EISENMENGER,  I'zen-meng'er,  August 
(1830 — ).  An  Austrian  painter,  born  in  Vienna. 
He  was  a  pupil  of  the  Vienna  Academy  ( 1845-48) 
and  of  Rahl,  and  from  1872  to  1901  was  a  pro- 
fessor in  the  Academy.  His  more  important 
works  include  various  frescoes  in  the  Austrian 
Museum  at  Vienna ;  a  series  of  historical  ])ic- 
tures  illustrative  of  the  reign  of  Emporer  ilax- 
imilian  I.,  in  Castle  Hornstein.  near  Vienna 
(1872-79);  and  the  decorative  painting  in  the 
session-room  of  the  Chamber  of  Deputies  in  the 
Heichsrat  building  at  Vienna   (1885). 


EISENMENGER,  Johaxn  Axdreas  (1654- 
1704).  An  anti-Semitic  writer.  He  was  born 
at  Mannheim,  studied  Oriental  languages  at 
the  Collegium  Sapiential,  in  Amsterdam,  and 
became  professor  at  Heidelberg  in  1700.  His 
principal  work  was  entitled  Entdecktes  Juden- 
tuni;  though  printed  at  Frankfort-on-the-Main, 
it  was  published  at  KiJnigsberg,  Prussia,  at 
the  personal  expense  of  the  King  of  Prussia,  in 
1711.  It  was  compiled  from  nearly  two  hundred 
Hebrew  and  about  twelve  Judeo-German  sources, 
while  the  author  has  drawn  further  material  from 
books  written  by  converted  Jews.  The  work  has 
been  characterized  as  a  collection  of  scandals,  in 
which  the  facts  have  been  so  treated  as  to  serve 
the  purpose  of  the  author. 

EISENSTADT,  i'zen-stat,  or  KISMARTON. 

A  town  of  Hungary^  county  of  Edenburg,  in 
the  centre  of  rich  vineyards,  at  the  foot  of 
the  Leitha  ^Mountains,  about  25  miles  south- 
east of  Vienna.  Its  chief  architectural  feature 
is  the  magnificent  palace  of  Prince  Esterhazy. 
erected  in  1863  and  greatly  enlarged  in  1805. 
The  palace  is  situated  amid  fine  grounds,  con- 
taining an  orangery  and  fine  greenhouses.  Its 
library  is  particularly  rich  in  musical  manu- 
scripts. In  the  church  of  the  Franciscan  monas- 
tery is  the  burial  vault  of  the  Esterhazy  family. 
Xear  the  town  is  the  Church  of  ^Maris-Einsiedel, 
a  favorite  resort  of  pilgrims,  and  the  burial- 
place  of  the  composer  Joseph  Haydn,  who  was 
the  conductor  of  Prince  Esterhazv's  orchestra 
from  1760  to  1790.  Population,  iii  1890,  2972: 
in   1000,  2051. 

EISENSTEIN,  I'zen-stin,  Ferdinand  Gott- 
IIOLD  3Iax.  ( 1823-52).  A  German  mathemati- 
cian, born  in  Berlin.  He  wrote  for  Crelle's  Jour- 
nal at  the  age  of  fifteen,  secured  his  doctor's  de- 
gree after  only  three  semesters  at  Breslau,  was 
adjunct  professor  at  that  university  at  twenty- 
four,  and  was  a  member  of  the  Berlin  Academy  at 
twenty-nine.  Although  he  died  before  he  was 
thirty,  his  literary  work  was  extensive.  He  wrote 
on  the  theory  of  numbers,  theory  of  functions, 
and  other  branches  of  higher  mathematics,  thirty- 
seven  of  his  memoirs  being  found  in  the  first  fifty 
volumes  of  Crelle.  Gauss  ranked  him  with  Archi- 
medes and  Xewton. 

EISFELD,  is'felt,  Tiieodor  (1816-82).  A 
German-American  musician  and  conductor.  He 
was  born  at  Wolfenbiittel,  Germany,  and  when 
but  twenty-three  years  of  age  was  appointed 
kapellmeister  of  the  Court  Theatre  of  Wies- 
baden, which  position  he  held  for  four  years 
(1839-43).  going  afterwards  to  Paris,  Avhere  he 
had  the  direction  of  the  Concerts  Tiviennes.  In 
1848  he  moved  to  Xcav  York,  and  became  one  of 
the  leading  factors  of  musical  America,  taking 
an  especially  active  part  in  the  musical  life  of 
Xew  York,  He  was  the  conductor  of  the  Phil- 
harmonic and  of  the  Harmonic  societies,  and,  in 
connection  with  Xoll.  Reyer,  and  Eichhorn,  estab- 
lished the  celebrated  quartet  soirees  of  1851.  A 
nervous  affection  caused  by  shock  arising  from 
tlie  burning  of  the  ocean  steamer  Austria,  of 
which  lie  was  one  of  the  few  survivors,  cut  him 
ofT  from  all  further  nuisical  activity.  He  died 
at  ^Viesbaden. 

EISK.    See  Yeisk. 

EISLEBEN,  is'la'ben.     A  town  of  the  Prus- ' 
sian  Province  of  Saxony,  situated  about  18  miles 
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west-northwest  of  Halle  (Map:  Prussia,  D  3).  It 
is  the  centre  of  a  rich  mining  district,  and  consists 
of  the  old  town,  new  town,  and  three  suburbs. 
The  town  possesses  great  historic  interest  as  the 
place  where  3Iartin  Luther  was  born  and  died. 
The  house  in  which  he  was  born,  partially  de- 
stroyed by  fire  in  1689,  was  rebuilt  through  vol- 
untary contributions,  and  has  been  converted 
into  a  free  school.  The  house  in  wliicli  he  died 
has  also  been  restored,  and  contains  numerous 
relics.  The  Church  of  Saint  Andrew  contains 
Luther's  pulpit,  busts  of  Luther  and  ]\Ielanch- 
thon.  and  monmnents  of  the  counts  of  ^lansfeld. 
In  the  Church  of  Saint  Peter  and  Saint  Paul  are 
preserved  the  font  in  which  Luther  was  bap- 
tized, his  leather  cap,  and  a  fragment  of  his 
cloak.  The  town  has  a  gymnasium,  founded  by 
Luther  shortly  before  his  death.  The  chief  in- 
dustry of  Eisleben  is  the  smelting  of  copjier  and 
silver,  obtained  from  the  mines  in  the  vicinity. 
Population,  in  1890,  23,043:  in  1000.  23.900. 
Eisleben.  knowii  in  the  tenth  century  as  Islebin, 
came  into  the  possession  of  the  counts  of  Mans- 
feld  in  the  twelfth  century,  to  whom  it  belonged 
until  the  extinction  of  that  line  in  1780,  when  it 
passed  to  Saxony,  and  later,  in  1815.  to  Prussia. 

EISTEDDFOD,  as-teo'vod  (Welsh.  from 
eistedd,  to  sit  +  mod,  circle).  A  Welsh  word, 
meaning  literally  'sitting,'  or  'session.'  It  is 
applied  to  the  assemblies  of  bards  and  people, 
of  which  there  are  two  sorts — the  national  or 
general  body,  and  the  provincial  gatherings  which 
take  place  in  many  parts  of  Wales,  and  even 
among  the  Welsh  in  the  United  States.  The  in- 
stitution is  supposed  to  be  of  very  ancient  origin : 
but  the  eisteddfods  traditionally  ascribed  to  the 
fifth,  sixth,  and  seventh  centuries  can  hardly  be 
deemed  historic.  In  1100  Gruffydd  ap  Cynan 
is  supposed  to  have  held  a  great  national  eistedd- 
fod at  Cae^^^•ys,  and  in  1176  Lord  Rhys  is  known 
to  have  held  at  his  castle  of  Aberteifi  a  grand 
festival  with  musical  competitions — the  earliest 
eisteddfod  of  which  we  have  any  actual  account. 
In  the  twelfth  century,  as  Professor  Rhys  ob- 
serves, the  eisteddfod  appears  to  have  been  "a 
regularly  constituted  court,  bearing  all  the  marks 
of  antiquity."  Its  function  was  to  license  bards 
and  regulate  their  privileges.  Again  in  the  time 
of  the  Tudors  we  find  the  eisteddfod  recognized  as 
a  tribunal  of  authority,  and  Queen  Elizabeth  in 
1568  issued  a  commission  for  holding  one.  In  the 
seventeenth  century  the  eisteddfod  seems  to  have 
fallen  into  abeyance,  and  it  was  not  revived  until 
the  nineteenth.  It  has  now  become  an  institu- 
tion of  prime  importance  for  the  intellectual  life 
cf  the  Welsh  people.  The  national  gathering  is 
held  every  year  in  North  and  South  Wales  alter- 
nately, and  is  attended  by  many  thousands  of 
people. 

Consult  Rhys  and  Br\-nmor- Jones.  The  Welsh 
People  (London.  1000).  The  programmes  of 
some  recent  eisteddfods  have  been  published  in 
y  Ciimmrodor.     See  Bards. 

EITELBERGER  VON  EDELBERG,  i'tel- 
berK'er  fon  a'dd-berK,  Rudolf  (1817-85).  An 
Austrian  art  historian,  born  at  Olmiitz.  He  was 
made  professor  of  the  history  of  art  at  the 
L'niversity  of  Vienna  in  1852.  and  took  an  active 
part  in  the  founding  of  a  School  of  Decorative 
Arts  and  of  the  Museum  of  Arts  and  Industries 
at  Vienna.  His  works,  critical  and  hi-;torical, 
have  done  much  to  stimulate  the  study  of  art  and 
to  promote  the  industrial  arts  in  Aiistria.   Among 


them  are:  Die  Reform  des  Kunstunterrichts 
(1848):  Mittelalterliche  Kvnstdenkmale  des 
osterreichischen  Kdiserstanis  (1858-60);  and. 
in  collaboration.  (Juellenschriften  fiir  Kunstge- 
schichte  iind  Ku)isttech»ik  des  Mittelalters  iind 
der  Renaissance   (1871-82). 

E'JA  (Egvpt.).  The  desert  saw-viper.  See 
Saw-Viper. 

EJECTMENT  (from  eject,  from  Lat.  ejicere, 
to  throw  out,  from  e,  out  +  jacere,  to  throw), 
AcTiox  OF.  An  action  brought  to  recover  posses- 
sion of  land,  and  also  to  obtain  damages  for  its 
being  wrongfully  withheld  from  the  person  who 
brings  the  suit.  This,  in  the  common-law  prac- 
tice, is  the  only  surviving  instance  of  a  mixed 
action;  that  is,  one  partaking  in  part  of  the  na- 
ture of  a  real  action  for  the  recovery  of  the  land, 
in  part  that  of  a  personal  action  for  damages. 
The  origin  of  the  action  is  to  be  found  in  the 
old  writ  of  ejectio  firnne,  or  ferma"  (ejectment 
from  a  term  of  years),  which  (originally  only  an 
action  in  trespass,  whereby  a  tenant  for  years 
could  recover  damages  for  an  eviction  or  ouster) 
was  so  shaped  as  to  entitle  him  to  recover  the 
possession  of  his  lands.  Being  a  simpler  and 
more  expeditious  remedy  than  the  various  pos- 
sessory actions  provided  by  the  common  law,  such 
as  the  writ  of  novel  disseisin,  and  the  like,  for  re- 
covering the  possession  of  freehold  lands,  it  came 
in  process  of  time  to  be  employed  for  this  pur- 
pose in  all  cases  of  wrongful  dispossession  until 
it  had  completely  superseded  the  more  cumber- 
some remedies  afforded  by  the  common-law  writs. 

The  process  of  establishing  title  to  real  estate 
by  this  action  was  formerly — and  still  is.  in  some 
jurisdictions — a  most  intricate  and  serious  one. 
As  has  been  said  above,  the  original  action  of 
ejectment  was  brouglit.  not  to  recover  the  land 
itself,  but  to  recover  damages  for  the  injury  sus- 
tained on  account  of  being  deprived  of  the  use  of 
the  land  for  a  certain  term.  To  maintain  such  an 
action  the  plaintiff  was  obliged  to  show:  (1) 
Good  title  in  the  owner  alleged;  (2)  a  lease  by 
him:  (3)  entry  on  the  land  by  his  lessee;  (4) 
ouster  from  the  land.  But  as,  when  it  was  de- 
sired to  test  the  qviestion  of  title,  this  state  of 
facts  very  likely  might  not  exist,  and  as  common- 
law  procedure  had  provided  no  other  way  of  test- 
ing the  title.,  a  series  of  fictions  was  introduced 
into  the  case. 

In  England  this  form  of  action  of  ejectment 
was  abolished  in  1852,  though  the  name  was  still 
retained.  By  the  judicature  acts  of  1875  actions 
for  the  recovery  of  land  were  placed  on  the  same 
footing  as  other  actions,  and  wliat  had  been 
retained  of  the  old  common-law  action  was  su- 
jjcrseded  by  a  simple  and  uniform  method.  Legis- 
lation to  a  similar  effect  has  been  adopted  in 
several  of  the  United  States;  in  others  the 
action  of  ejectment  is  maintained  in  much 
the  same  condition  in  which  it  was  left  after 
the  English  act  of  1852:  in  a  A'ery  few  others  the 
ancient  form  is  still  in  use.  The  remedy  given 
by  an  action  of  ejectment  is  one  that  may  ordi- 
narily be  used  for  the  recovery  only  of  corporeal 
property,  not  of  incorporeal  hereditaments,  such 
as  an  easement  or  a  profit  a  prendre,  though  there 
are  a  few  instances  of  its  use  for  the  latter  pur- 
pose also:  nor  will  such  an  action  lie  to  recover 
personal  property.  An  action  of  ejectment  may 
be  brought  by  any  one  who  has  the  legal  right 
to  enter  and  possess  the  land,  without  regard  to 
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the  exact  character  of  his  estate  therein ;  and 
any  person  may  be  made  defendant  who  has 
wrongfully  seized  or  held  the  property  under  a 
claim  of  right  against  one  holding  a  lawful  estate 
therein.  The  burden  of  ])roof  of  title  lies  with 
the  plaintiff,  the  presumption  of  law  being  in 
favor  of  the  actual  possessor,  who  need  not, 
therefore,  prove  his  own  title  otherwise  than 
against  the  plaintiff.  The  verdict  in  an  eject- 
ment suit  is  for  the  plaintiff'  to  recover  peace- 
able possession  of  the  land,  or  for  the  defendant 
to  retain  his  possession.  Under  the  old  practice 
the  damages  which  might  be  given  to  the  plain- 
tiff, together  with  possession,  were  purely  nom- 
inal: a  supplementary  suit  might  be  brought  if 
substantial  damages  were  really  demanded.  But 
under  the  later  English  practice,  and  certainly  in 
several  of  our  States,  substantial  damages  may 
be  granted  in  the  original  action.  Such  damages 
may  also  be  in  the  nature  of  an  accounting  for 
mesne,  or  intermediate,  profits.  (See  Action; 
Possession  ;  Title  :  Leasehold  ;  Estate.  Con- 
sult: Blackstone's  Coinincnlarivs  on  the  Lairs  of 
England;  Stephen,  Xew  Commentaries  on  the 
Laiis  of  England  (13th  ed.  London,  1899)  ;  Dig- 
by,  Introduction  to  the  History  of  the  Law  of 
Real  Propertfi  (5th  ed.  Oxford.  1899):  Pollock 
and  Maitland,  Histonj  of  English  Law  (2d  ed. 
Boston.    1899). 

E'JOO  PALM.      See  Gomuto. 

EKATERINBURG,  ya-kii'ta-ren-boorg.  A 
fortified  town  in  the  Province  of  Perm,  Russia, 
situated  on  the  eastern  slope  of  the  Ural  ^Moun- 
tains,  on  both  banks  of  the  Isset,  180  miles  south- 
east of  Perm  and  1200  miles  east-northeast  of 
Moscow  (ilap:  Russia.  K  3).  Ekaterinburg  is 
the  seat  of  an  archbishopric  and  of  the  admin- 
istration for  the  L'ral  mines,  and  is  in  the  centre 
of  the  mining  districts  of  these  mountains. 
Among  its  institutions  are  a  museum  of  mineral- 
ogy, an  excellent  chemical  laboratory,  a  meteoro- 
logical school  for  miners,  an  imperial  mint,  nu- 
merous works  for  cleansing  and  amalgamating 
metals,  and  for  cutting  and  polishing  precious 
stones.  A  considerable  trade,  principally  in  cat- 
tle, tallow,  and  iron,  is  carried  on.  Ekaterinburg 
is  connected  by  rail  with  Cheliabinsk.  on  the 
Trans-Siberian  line.  In  the  vicinity  are  the  gold- 
mines of  Xiviansk  and  Beresov.  Ekaterinburg 
was  founded  by  Peter  the  Great  in  1722,  and  was 
named  after  Empress  Catharine  I.  Population, 
in    1897.   .-).-,..-iOO. 

EKATERINODAR,  ya-ka'ta-re-no-diir'.  The 
capital  of  the  Kuban  Territory.  Northern  Cau- 
casia, situated  on  the  right  bank  of  the  Kuban, 
over  150  miles  south-southwest  of  Rostov  and 
960  miles  south  of  ^loscow.  It  is  a  fortified 
town,  and  is  surrounded  on  all  sides  by  swamp 
and  morass.  The  streets  are  broad  and  straight, 
but  unclean  (^Map:  Russia,  E  6).  The  territorial 
Aluseum  of  Xatural  History  is  in  Ekaterinodar. 
Farming,  gardening,  cattle-raising,  and  fishing 
are  the  principal  industries  of  the  town.  It 
holds  three  active  fairs  annually,  and  is  the 
seat  of  a  considerable  trade  in  cattle.  Eka- 
terinodar was  foimded  in  1794  by  Dnieper  Cos- 
sacks and  named  after  the  Empress  Catharine  TI. 
Population,  in  1897,  65,700. 

EKATERINOSLAV,  ya-kii'titre-nu-slaf.  A 
fortified  tnwn  of  South  Russia,  capital  of  the 
Government  of  Ekaterinoslav,  situated  on  the 
right  bank  of  the  Dnieper,  above  its  rapids,  250 


miles  northeast  of  Odessa  and  630  miles  south- 
southwest  of  iloscow  (Map:  Russia,  D  5).  A 
monument  of  the  Empress  Catharine  II.,  the 
old  palace,  once  the  residence  of  Prince  Po- 
temkin,  and,  above  all,  the  remarkable  bridge 
across  the  Dnieper,  are  among  its  most  note- 
worthy structures.  There  are  numerous  churches, 
including  one  of  Protestant  denomination,  and 
the  educational  institutions  include  a  technical 
trade  school,  with  free  lectures.  Ekaterinoslav 
has  two  fine  parks,  the  one  on  the  banks  of  the 
river  being  especially  attractive.  There  are  a 
number  of  steam  fiour-mills.  foundries,  tanneries, 
etc.  The  position  of  the  city  on  the  Dnieper  is 
very  favorable  to  its  commercial  and  industrial 
development:  but  its  direct  communication  with 
the  Black  Sea  is  greatly  impaired  by  rapids.  A 
largo  trade  is  carried  on,  chiefly  in  grain,  cattle, 
timtier,  and  wool.  There  are  held  three  fairs 
during  the  year.  Population,  in  1897,  121,000. 
The  Polish  fortress  Kaidaki,  built  in  1635,  occu- 
pied the  present  site  of  Ekaterinoslav,  In  1778 
a  district  town  by  the  name  of  Ekaterinoslav  was 
founded  by  Prince  Potemkin  on  the  Samara 
River,  but,  owing  to  the  insalubrity  of  the  site, 
the  to\\n  was  removed  to  the  present  site  of 
Ekaterinoslav  in  1783. 

EKATERINOSLAV.  A  government  in  South 
Russia,  bounded  by  the  governments  of  Pol- 
tava and  Kharkov  on  the  north,  the  province 
of  the  Don  Cossacks  on  the  east,  the  Sea  of  Azov 
and  the  Government  of  Taurida  on  the  south, 
and  Kherson  on  the  west  (Map:  Russia,  E  5). 
Its  area  is  about  24,500  square  miles.  It  forms 
an  extensive  steppe  with  some  elevations  along 
the  rivers  and  almost  without  forests.  It  is 
watered  chiefly  by  the  Dnieper  and  the  Donetz. 
The  climate  is  moderate  and  the  winters  short. 
The  average  temperature  varies  from  about  20° 
for  the  winter  to  nearly  72°  for  the  summer.  The 
soil  is  very  rich  in  minerals,  and  the  Government 
of  Ekaterinoslav  forms  one  of  the  chief  mining 
centres  of  European  Russia.  There  are  vast  de- 
posits of  coal,  iron,  zinc,  and  salt.  Agriculture 
and  stock-raising  engage  most  of  the  inhabitants. 
There  are  raised  large  quantities  of  wheat,  and 
also  some  southern  fruits.  The  annual  output  of 
coal  exceeds  2.000.000  tons,  of  which  a  consider- 
able part  is  mined  by  peasant  associations.  The 
chief  manufacturing  establishments  are  machine- 
works,  flour-mills,  foundries,  tobacco-factories, 
etc.,  and  the  total  number  of  people  employed  ex- 
ceeds 53.000.  The  government  has  a  considerable 
trade  in  minerals,  cereals,  and  lumber,  and  is  well 
provided  with  railways.  There  is  also  consider- 
able shipping  on  the  Dnieper.  Ekaterinoslav  was 
created  a  government  in  1802.  and  until  1887 
comprised  also  the  territorA'  along  the  northeast- 
ern end  of  the  Sea  of  Azov,  now  included  with 
the  province  of  Don  Cossacks.  Population,  in 
1897.  2,112.000.  composed  mainly  of  Little  Rus- 
sians, but  includintr  also  Great  Russians,  Greeks, 
Jews,  Armenians.  Riunanians.  Poles,  etc.  Capi- 
tal,  Ekaterinoslav    (q.v.l. 

EKERO,  ekV-re.  or  ECKERO.  One  of  the 
Aland  Islands  (q.v.).  Finland,  at  the  entrance  to 
the  Gulf  of  Bothnia.  It  lies  west  of  Aland 
and  occupies  an  area  of  over  30  square  miles. 
Its  population  is  about  1200.  mostly  Swedes. 

EKHMIM,  cK-mem'.     See  Akhmim. 

EKHOF,  or  ECKHOF,  ek'hf.f.  Konrad  (1720- 
78).     A  distinguisjied   German   actor  and  play- 
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Avright,  one  of  the  creators  of  the  modern  Ger- 
man drama.  Born  amid  humble  surroundings 
at  Hamburg,  he  became  in  his  youth  a  la^\'J■er's 
clerk,  and  while  in  this  situation  he  made  as- 
siduous use  of  his  master's  library  and  resolved 
to  become  an  actor.  His  debut  was  made  in  a 
traveling  company  at  Liineberg.  as  Xiphares  in 
Racine's  Mithridate,  the  German  stage  being  then 
largely  dominated  by  French  influence.  He 
played  in  various  German  cities  and  gained  a 
considerable  reputation.  In  1704  he  Avent  to 
Hamburg,  and  soon  became  a  member  of  the  na- 
tional theatre  there.  In  1769  he  went  to  Han- 
over, and  &ve  years  later  became  director  of  the 
Court  theatre  of  Gotha,  where  he  remained  till 
his  death.  He  was  a  powerful  actor,  winning  the 
admiration  of  such  men  as  Iffland  and  Lessing. 
He  was  also  the  author  of  poems  and  of  several 
adaptations  from  the  French  drama,  notably  Die 
Miitterschule  (1753)  and  Die  loiisie  Insel  (17(52). 
Consult  Uhde,  ''Konrad  Ekhof,"  in  Der  neue  Plu- 
tarch  (Leipzig,  1877). 

EKKEHARD,  ek'ke-hart.  An  important  his- 
torical romance  dealing  with  the  tenth  century, 
by  Schefl'el,  published  in  1855.  It  is  based  on 
researches  in  the  chronicles  of  the  monastery  of 
Saint  Gall,  and  describes  the  love  of  the  monk 
Ekkehard  for  Hadwig,  Duchess  of  Swabia. 

EXKEHARD,  Aura  vox  (?-c.ll25).  A  Ger- 
man historian.  He  was  appointed  abbot  of 
the  monastery  of  Aura,  near  Kissingen,  about 
the  beginning  of  the  twelfth  century,  and  jjub- 
lished  an  admirable  history  of  the  first  crusade, 
Hierosolymita.  His  Chronica  Ekkhardi  Vraii- 
giensis  Avas  published  by  Waitz  in  Monumenta 
GermanicF  Historica,  vol.  vi.   (Berlin,  1883). 

EK''I10N  (Heb.  'eqru)i,  probably  connected 
with  'agar,  At.  'aqira,  sterile).  The  most  north- 
erly of  the  fiA'e  cities  of  the  Philistines  (Joshua 
xiii.  3).  It  Avas  assigned  to  Judah  (Joshua 
XV.  45),  but  afterAvards  giA^en  to  Dan  (Josh- 
ua xix.  43).  After  Joshua's  death  Judah  again 
possessed  it.  (Judges  i.  18).  In  the  wars  Avith 
the  Philistines  it  played  an  important  part 
(I.  Sam.  A'.  10;  XA'ii.  52).  The  name  occurs  in 
the  lists  of  toAvns  conquered  by  Thothmes  III. 
(c.  1500  B.C.)  and  also  in  the  records  of  Sen- 
nacherib (B.C.  701),  AA'ho  refers  to  the  revolt  of 
Ekron  and  to  its  joining  Hezekiah  in  an  uprising 
against  Assyria,  although  Padi,  the  King  of 
Ekron,  held  aloof  from  the  rcA'olt.  In  the  post- 
exilic  period  it  appears  as  a  place  given  by 
Alexander  Balas  to  Judas  Maccabaeus  in  rcAvard 
for  his  seTA'ices  ( I.  IMacc.  x.  89 ) .  The  site  has 
been  identified  Avith  Akir,  a  railroad  station  be- 
tAveen  Jaffa  and  Jerusalem. 

EXiEAGNA'CEJE.     See  El^^agnus. 

E'L^AG^NUS  (Xeo-Lat.,  from  Gk.  iXaiayvo^, 
claiagnos,  iX^ayvos,  eleagnos,  sweet  gale,  myrica, 
from  iXaia  elaia.  oliA'e-tree  +  dyvos  agiws,  tree 
like  a  avUIoav)  .  A  genus  of  dicotyledenous  plants, 
of  the  natural  order  Ehpagnacea\  This  order 
consists  of  trees  and  shrubs.  Tisually  coAcred  Avith 
scurfy  scales,  and  haA'ing  alternate  or  opposite 
entire  leaves,  Avithout  stipules.  There  are  only 
about  a  dozen  species  of  this  order,  all  natives 
of  the  Xorthern  Hemisphere,  but  found  both  in 
its  Avarm  and  cold  regions.  The  buffalo-berry 
{Shepherdia  arqenfea) .  a  North  American  shrub 
of  this  order,  yields  a  pleasant  fruit.  The  sal- 
low thorn  (q.v.)  is  the  only  British  species.  The 
oleaster      {Elceagnus     angustifolia) ,     sometimes 


called  Avild  olive,  a  natiA^e  of  the  south  of  Europe 
and  the  LcAant,  is  a  spiny  tree  of  15  to  20  feet  in 
height,  Avith  lanceolate  leaves,  Avhich,  as  aacII  as 
the  young  shoots,  are  hoary  Avith  stellate  hairs. 
It  is  frequently  planted  for  the  sake  of  its  sil- 
A'ery-Avhite  foliage,  and  its  very  fragrant  small 
yelloAV  floAvers.  The  oleaster  has  been  intro- 
duced into  the  United  States  as  an  ornamental, 
and  has  proAcd  satisfactory  CA'en  in  Minnesota 
and  South  Dakota.  Siher-berry  (Elceagnus  ar- 
gentea),  so  called  on  account  of  the  sih'cry- 
Avhite  scales  that  coA^er  the  leaA^es,  is  a  common 
shrub  from  Canada  to  Utah.  The  berry  is  edible. 
A  number  of  Japanese  species  are  eA'ergreen, 
and  are  cultivated  as  ornamentals,  but  they  are 
not  hardy  except  in  the  south.  The  berries  of 
many  species  ai'e  edible. 

EL.ffi'IS.     See  Oil-Palm. 

E'L.ffiOCOC'CA  (Xeo-Lat.,  from  Gk.  iXaia. 
claia,  olive-tree  -|-  k6kkos,  koklos,  grain,  seed).  A 
genus  of  plants  of  the  order  Euphorbiaceae,  the 
seeds  of  some  of  Avhicli  yield  useful  oils.  The  oil 
obtained  from  Elceococca  verrucosa  is  used  for 
food  in  Japan,  notAvithstanding  its  considerable 
acridity.  The  tree  is  cultiA-ated  in  the  Mauritius, 
and  the  oil  is  there  used  only  for  burning.  That 
obtained  from  Elceococca  vernicia  is  used  in 
China  for  mixing  paint.  The  species  of  this 
genus  are  uoav  generally  referred  to  Aleurites. 
The  candleiiut  or  candleberry-tree  {Aleurites 
triloba)  is  Avidely  dis^tributed  in  tropical  regions, 
and  Aleurites  cQrdata  of  Japan  is  one  of  the 
trees  that  yield,  by  the  agency  of  the  lac-insect 
( Casteria  lacca ) ,  the  lac  of  commerce.  Both 
Elaeococca  verrucosa  and  Elseococca  vernicia  are 
noAv  grouped  together  under  the  name  Aleurites 
cordata. 

E'L^ODEN'DRON  (Xeo-Lat..  from  Gk.iXala, 
claia,  olive-tree  -f  d^vdpou.  dendron.  tree).  A 
genus  of  trees  of  the  natural  order  Celastracea?. 
Elcrondendron  glaucum,  a  natiAc  of  Ceylon  and 
the  south  of  India,  is  sometimes  called  the  Ceylon 
tea-tree,  from  the  resemblance  of  its  leaA^es  to 
those  of  the  tea-shrub.  The  fine-grained,  hard 
and  tough  timber  of  saffronAA'Ood  {Elceodendron 
croceum )  of  the  Cape  of  Good  Hope,  is  much 
used  in  building  and  cabinet-making.  The  fruit 
of  some  South  African  species  is  eaten  by  the 
colonists.  That  of  Elceodendron  argan,  or  Ar- 
gania  sidcroxi/lon,  yields  an  oil  similar  to  olive 
oil.  Avhich  is  much  used  by  the  ]\Ioors.  See 
Argax. 

EL'AGAB'ALUS,  incorrectlv  HE'LIOGAB'- 
ALUS  (204-222).  Emperor  o"f  Rome  from  218 
to  222.  He  Avas  born  at  Emessa,  Syria,  and  his 
real  name  Avas  Varivis  AA'itus  Bassianus,  but  haA'- 
ing,  Avhen  a  mere  child,  been  appointed  high  priest 
of  the  Syro-Pha?nician  sun-god  Elagabal,  he  as- 
sumed the  name  of  that  deity.  Soon  after  the 
death  of  his  cousin  Caracalla.  Elagabalus  Avas 
proclaimed  emperor  by  the  soldiers,  in  opposition 
to  the  legitimate  sovereign,  ^lacrinus,  Avho  had 
become  obnoxious  to  the  troops  from  the  seA^erity 
of  his  discipline.  The  riA'als  met  in  battle  at  An- 
tiocli  in  A.D.  218.  Macrimis  was  defeated,  and 
Elagabalus  quietly  assimied  the  purple.  His 
reign,  AA-hich  lasted  rather  more  than  three  years 
and  nine  months,  Avas  infamous  for  the  almost 
imparalleled  debaucheries  in  Avhich  he  indulged. 
He  Avas  nnirdered  in  an  insurrection  of  the  prae- 
torians on  March  11,  a.d.  222,  and  Avas  succeeded 
by  his  cousin  and  adopted  son,  Alexander  Sevenis. 
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ELAINE,  e-lfm''.  A  favorite  woman's  name  in 
the  Artlmrian  legends.  (1)  The  half-sister  of 
Arthur,  who  bore  his  illegitimate  son,  Mordred. 
(2)  King  Pelles's  daughter,  who  boi'e  Sir  Galla- 
had,  Launcelot's  son.  (3)  The  maid  of  Astolat, 
who  died  for  love  of  I^auncelot,  and  whom  Tenny- 
son has  celebrated  in  the  jjoem  Elaine.  (4)  The 
daughter  of  King  Brandegoris,  who  had  a  child  by 
Sir  Bors  de  Ganis.  (5)  Launcelot's  mother,  the 
wife  of  Ban  of  Brittany. 

ELAIOPLASTS,  e-li'o-plasts  (from  Gk,  iXaia, 
claia,  olive  -+-  irXaa-Tog,  jylastos,  formed,  from 
TrXda-aeiv,  p/ossef?!,  to  shape) .  Protoplasmic  bod- 
ies, containing  imbedded  oil-drops,  which  occur 
in  the  epidermis  of  various  lilies  and  orchids. 
They  are  believed  by  their  discoverer,  Wakker, 
to  have  the  function  of  accumulating  oil,  in  much 
the  same  fashion  as  the  leucoplasts  accumulate 
starch.    See  Leucoplasts. 

E'LAM.  A  country  including  the  high  plateau 
traversed  by  the  Zagros  and  Pushti  chains  and 
the  great  plain  east  of  the  lower  Tigris  and 
north  of  the  Persian  Gulf.  It  corresponded  in  a 
general  way  to  the  modern  Khuzistan,  in  part 
to  the  Susiana  and  Elymais  of  the  Greek  classi- 
cal writers.  The  name  is  derived  from  the  As- 
syrian Ilamtu,  'the  highlands,'  and  seems  to  be 
a  translation  of  the  Sumerian  Nimma.  The  na- 
tive designation  appears  to  have  been  Shushunka- 
Anshan.  Shushunka  was  the  source  of  the 
Greek  name  Susiana,  and  denotes  the  territory 
ruled  from  the  capital  Shushan.  (See  SusA.) 
Anzan  or  Anshan  is  a  more  ancient  native  name, 
and  indicates  the  region  subject  to  the  city  of 
Anzan.  The  situation  of  this  city  has  not  yet  been 
identified.  It  is,  therefore,  uncertain  whether  the 
original  kingdom  of  Anshan  is  to  be  sought  north 
or  southwest  of  Susa.  In  later  times  it  seems  to 
have  been  used  of  the  whole  territory.  Cyrus 
apparently  reigned  in  Susa  as  king  of  Anshan. 
The  Greek  Elymais  was  derived  from  the  Semitic 
name  and  was  probably  identical  with  Susiana. 
From  the  highlands  descended  the  great  rivers  of 
Elam,  the  Karun  (Ululai,  Eulaios),  the  Kercha 
(Uknu,  Choaspes),  and  others.  The  valleys  were 
exceedingly  fertile,  while  in  the  southwestern 
plains  the  heat  may  not  have  been  so  intense  in 
ancient  times  as  at  present.  As  to  the  ethnic 
relations  of  Elam  in  antiquity,  our  knowledge  is 
yet  quite  scanty.  It  is  impossible  to  determine 
how  long  those  races  have  been  in  the  land  that 
are  found  there  to-day.  The  Negroes  may  be  a 
comparatively  late  importation.  Recent  research 
renders  it  probable  that  the  Aryans  were  in  the 
land  at  a  much  earlier  date  than  has  been  sup- 
posed. Inscriptions  that  have  just  been  discov- 
ered seem  to  show  the  presence  of  a  Semitic  con- 
tingent before  the  time  of  Hammurabi.  Turanian 
elements  are  more  likely  to  have  found  their  way 
into  the  country  in  the  last  thousand  years  than 
in  earlier  periods.  The  mass  of  the  people  seems 
to  have  belonged  to  the  large  family  of  nations  of 
which  the  people  of  tlie  Caucasus  are  the  present 
representatives.  This  is  shown  by  the  often  very 
striking  similarity  between  the  Elamitic  dialects 
and  the  Georgian,  Ildic,  Guric.  and  Sassanian 
languages.  The  dialects  in  which  inscriptions 
have  been  preserved  are:     (1)   The  Old  Elamitic; 

(2)  the  New  Elamitic  of  the  Achema>nian  period; 

(3)  the  Mai  Amir  dialect.  A  fourth  dialect,  the 
Kashite,  is  known  through  Babylonian  inscrip- 
tions.    Besides,  there  is  an  inscription  foimd  at 


Susa  that  maj^  be  Iranian.     Partly  through  these 
records  and  partly  through  foreign  sources  light 
is  thrown  upon  certain  periods  of  the  history  of 
ancient  Elam.     Idingiranagin  of  Lagash    (c.4100 
n.c),    Alusharshid    of   Kish    (c.4000    B.C.),    and 
Shargan   Sharali   of  Agade    (c.3800   n.c),  claim 
Elam  among  their  conquests;  and  Gudea  of  La- 
gash    (c.3300   B.C.)    and   Ini   Sin   of   Ur    (c.2500 
B.C.)    refer   to   their    having   taken   the    city   of 
Anshan.     Kudur-Nanchundi  I.  is  the  first  known 
king.      He    conquered    Bal:)ylonia    in    B.C.    228.5. 
Simti   Shilchak  wtts  his  successor.     Kudur  Ma- 
buk,   prince   of   Yamutbal,   an   Elamitish    princi- 
pality between  the  Pushti  Kuh  and  Jebel  Ham- 
rin,  styles  himself  "father  of  JNIartu"    (probably 
Syria).    His  son  Eim  Sin  was  vicegerent  in  Lar- 
sam    until    he    was    conquered    bv    Hammurabi 
(c.2240-2186   B.C.).     A   Kushite   chief,   Gandesh, 
invaded  Babylonia  and  founded  a  powerful  dy- 
nasty there    (c.1700  B.C.).     Churbatila  of  Elam 
fought   with    Kurigalzu    II.    of    Babylon    (1338- 
1283  B.C.),  and  was  taken  captive  at  Kar  Dungi. 
After  this  Babylonian  conquest  of  Susa,  Inshu- 
shinak,  his  son  Shatrak  Nanchundi,  and  grand- 
son, Shilchak  Inshushinak,  seem  to  have  reigned. 
Nabukuduruzar    I.     (b.c.   1139-1123)     and    Mar- 
duknadinachi      (b.c.     1116-1102)      fought     with 
Kashi  and  Elam,  as  did  also  Shamshi  Adad  II. 
(B.C.    82,5-812)    and   Adadnirari    III.    (b.c.    812- 
783),    who    conquered    Illip     (northeast    part    of 
Elam)   and  Umliash   (between  Jebel  Hamrin  and 
the   Euphrates ) .     Owing  to   the   frequent   refer- 
ences to  Elam  in  the  Assyrian  inscriptions  from 
the  time  of  Tiglath  Pileser  III.  to  that  of  As- 
urbanipal,  it  is  possible  to  give  an  approximately 
correct  list  of  kings  with  their  dates  for  a  hun- 
dred years:   Chumbanigash   (B.C.  742-717),  Shut- 
ruk  Nanchundi    (b.c.  717-699),  Challudash    (b.c. 
699-693),  Kudur  Nanchundi  IIL    (b.c.  693-692), 
Chumbaminanu    (b.c.  692-689),  Chumbachaldash 
I.   (B.C.  689-681),  Chumbachaldash  II.   (b.c.  681- 
675),     Urtaki     (b.c.     675-664),     Tammaritu     I. 
(B.C.    664-657),   Tiumman    (b.c.    657-655),   Tam- 
maritu and  Chumbanigash    (b.c.  655-648),  Inda- 
bigash     (B.C.    648),    Chumbachaldash    III.     (b.c. 
647 ) ,  Tammaritu   II.   and   Chumbachaldash   III. 
(B.C.  647-642).     The  long  struggle  between  Elam 
and  Assyria,  during  which  Sennacherib  was  hu- 
miliated in  B.C.  694  by  Challudash,  who  carried 
iiway  his  son  Assurnadinshum  from  Bablyon,  and 
in  B.C.  690  by  Chumbaminanu,  who  probably  Avon 
the  battle   of   Chaluli,  led  to  the   imposition  of 
Assyrian   suzerainty   in   B.C.   655,   and   the   final 
destruction  of  the  State  in  b.c    642,  when  Susa 
was  razed  to  the  ground,  and  thirty-two  statues 
of  kings  and  all  the  images  of  the  gods  were  car- 
ried away  to  Nineveh.     How  long  the  Assyrians 
were  able  to  maintain  their  power  in  Elam  is  not 
known.     Jeremiah   xlix.   35-39  cannot  be   quoted 
to  show  the  condition  in  the  time  of  Nebuchad- 
nezzar, for  this  prophecy  was  Avritten  at  the  end 
of  the  Achenifenian  period  and  Elam  stands  for 
Persia.      JMedia    under    Cyaxares    and    Astyages 
claimed  suzerainty  over  Elam.     But  the  Apirti 
kings  whose  inscriptions  have  been  found  at  Mai 
Amir  seem  to  have  been  quite  independent  in  the 
beginning  of  the  sixth  century,  and  the  same  is 
probably  true  of  Teispes.  Cyrus  I.,  Cambyses  I., 
and  Cyrus  II.  as  kings  of  Anshan.     Isaiah  xxi. 
1   sqq.  was  apparently  written  between  B.C.   549 
and  B.C.  539.     In  the  Achema>nian  period  Elam 
was  loyal  to  Cyrus,  Cambyses,  and  Smerdis,  re- 
belled against  Darius,  but  remained  a  favored 
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satrapy,  whose  capital  was  one  of  the  residence 
cities  of  the  kings.  For  the  recent  excavations  in 
this  city  see  Susa. 

BiBLiociKAPiiY.  Loftus,  Travels  and  Researches 
in  Chaldea  and  Susianu  (London,  1857)  ;  Oppert, 
Les  inscriptions  en  langue  susienne  (Paris, 
1873)  ;  Weissbach,  Die  Achdmeniden-I nschrifteii 
der  zweiten  Art  (Leipzig,  1890)  ;  Sayce,  In- 
scriptions of  Mai  Amir  (Leyden,  1885)  ;  Biller- 
bach,  Susa  (Leipzig.  1893)  :  Jane  Dicnkfoy,  La 
Perse,  la  Chaldee  et  la  Susiane  (Paris,  1887)  ; 
Marcel  Dieulafoy,  L'acropole  de  Suse  (Paris, 
1893)  ;  Heinrich  Winkler,  Ueber  die  ISprache  der 
zweiten    Columne    der    Achdmeniden-lnschriften 

(Breslau,     1896)  ;     Hiising,    Elamische    Studien 

(Berlin,    1898). 

ELAND  (Dutch,  elk,  Ger.  FAend,  Lith.  elnis, 
stag,  Gk.e \X6y,r//os,  fawn).  The  largest  of  Afri- 
can antelopes  (Orias  canna) .  It  is  so  bovine  in 
general  a])pcarance  that  it  was  at  once  called  'elk' 
by  the  Dutch  pioneers  of  South  Africa,  and  the 
males  and  females  are  yet  spoken  of  as  bull  and 
cow.  It  is  as  large  as  a  tall  horse,  well-grown 
examples  reaching  six  feet  in  height,  and  weigh- 
ing sometimes  as  much  as  1500  pounds,  though 
the  average  weight  does  not  exceed  1000  pounds. 
The  massive  form  is  shown  in  the  illustration  on 
the  Plate  of  Antelopes.  The  usual  color  is  a 
bright  rich  fawn,  with  the  hair  short  and 
smooth ;  but  in  age  the  bulls  lose  much  hair,  so 
that  the  blue  tint  of  the  skin  shows  beneath  it. 
A  broad,  deep-fringed  dewlap  reaches  to  the 
knee.  The  horns  are  very  strong,  rise  straight 
upward,  with  considerable  spreading,  and  are 
about  twenty-eight  inches  long  in  large  bulls, 
and  a  little  longer,  but  more  slender,  in  the  cows. 
The  flesh  is  exceedingly  good  eating  (except  in 
the  dry  season),  and  the  hide  of  much  value  for 
harness,  etc. ;  moreover,  their  gentleness,  weight, 
and  consequently  their  comparative  slowness,  with 
their  habit  of  moving  in  herds,  make  them  a  com- 
paratively easy  prey.  Hence  the  eland  was 
practically  exterminated  from  South  Africa  by 
1890,  and  those  of  Central  Africa  were  nearly 
swept  away  by  rinderpest  a  few  years  later. 
Very  few  are  left  even  in  the  remotest  districts. 
Many  examples  have  been  kept  in  captivity  and 
found  amenable  to  domestication.  Native  names 
were  canna  and  impoofo.  In  western  equatorial 
Africa  a  second  and  considerably  larger  species 
[Oreas  Derbiainis)   still  exists  in  large  numbers. 

ELANSK,    ye- 

lansk',      A    town    in 
Russia,      See    Ye- 

LANSK, 

EL'APHURE 

( from  Gk.  f\a(pos. 
elaphos,  stag  +  oupd, 
onra,  tail).  A 
book  name  for 
David's  deer 
(Cervus  Davi- 
di  a  n  u  s  )  of 
northern  China 
and  Manchuria. 
It  is  frequently 
kept  in  parks 
by  Chinese  no- 
bles, and  has  been  similarly  kept  alive  in  Eu- 
rope, but  in  regard  to  its  wild  habits  little  is 
known.     It    is   of   the    rucervine   type,    resembles 
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in  size  and  form  the  Indian  swamp-deer  (q.v. ). 
but  has  long  shaggy  hair.  It  is  peculiar  in 
having  no  brow-tine  to  the  antlers, 

ELAP'ID.ZE  (Neo-Lat.  nom.  pi.,  from  Lat. 
elaps,  elops,  Gk.  eXXot/',  ellops,  sort  of  sea-fish). 
A  family  of  proteroglyph  venomous  terrestrial 
serpents,  the  coral-snakes  and  their  allies,  with 
grooved  fangs.  Elapidie  of  moderate  size  and 
great  beauty  are  found  in  America  (genus 
Elaps),  in  Africa  (genus  Mierosoma),  and  in 
Australia  (genus  Vermicella).  The  American 
species  inhabit  the  tropics,  except  three  species  in 
the  southern   United   States.     See   Cokal-Snake. 

EL-AE.ABAH,  el-a'ra-ba,  Wady.  A  portion 
of  the  depression  or  'rift'  valley  which  extends 
from  the  foot  of  Mount  Hermon  southward  to  the 
Gulf  of  Akabah,  at  the  head  of  the  Red  Sea. 
It  is  one  of  the  most  remarkable  depressions  on 
the  globe,  being  682  feet  below  sea-level  at  the 
Sea  of  Galilee  and  1292  feet  at  the  Dead  Sea. 
About  six  miles  south  of  the  Dead  Sea  it  is 
crossed  by  a  line  of  chalk  cliffs,  and  the  valley 
north  of  this  point  in  now  named  El-Ghor.  The 
southern  part  of  the  valley,  which  still  bears  the 
Hebrew  name  El-Arabah,  is  about  100  miles  in 
length  and  from  three  to  twelve  miles  in  breadth. 
See  Aeabah. 

EL-ARAISH,  el-a-rish'.     See  Larash. 

EL-ARISH.  An  Egyptian  city  and  fortress 
on  the  Mediterranean,  and  on  the  Wadai  el-Arish, 
which  marks  the  Palestine  frontier.  It  has 
17,000  inhabitants,  and  forms  a  governorat.  In 
the  middle  ages  the  city  was  known  as  Laris. 
Iving  Baldwin  I,  of  Jerusalem  died  there  in  1118. 
The  French  under  Kleber  took  the  place  in  1799, 
but  were  obliged  to  abandon  it  the  same  year. 

EL'ASIP'ODA.     See  Holotiiurian. 

ELASMOBRANCHII,  e-las'mo-bran'ki-I  (Neo- 
Lat.  nom.  pi.,  from  Gk.  eXaa-fxds,  elasmos,  metal 
plate  +  ^pdyxia,  branchia,  gills),  or  Ciiondrop- 
TERYGii.  A  group  of  fishes  whose  skeleton  con- 
sists of  cartilage  and  connective  tissue  alone, 
there  being  no  distinct  bones  present,  compris- 
ing only  the  sharks,  rays,  and  chimaeras.  The 
cranium  is  composed  of  a  single  piece,  without 
sutures  and  separate  parts  as  in  the  higher  verte- 
brates. The  skin  is  in  nearly  all  cases  provided 
with  placoid  scales.  The  males  in  the  recent 
forms  have  the  ventral  fin  modified  into  copula- 
tory  organs  known  as  'claspers.'  The  caudal  fin 
is  heterocercal.  The  gill-slits,  five  to  seven  in 
number,  open  directly  to  the  exterior  (except  in 
the  chinueras),  and  the  gill-filaments  are 
fastened  for  their  whole  length  to  the  inter- 
branchial  partitions.  The  intestine  has  a  spiral 
valve,  a  fold  of  its  wall  into  the  interior  ar- 
ranged in  a  spiral  fashion.  No  swimming  blad- 
deris  present.  The  eggs  are  large  and  fcAV  in 
number,  and  are  fertilized  inside  the  body  of  the 
mother,  \\hcre.  in  many  cases,  they  undergo 
development.  The  two  main  groups,  namely, 
the  Selachii,  which  comprises  the  sharks  and 
rays,  and  the  Uolocephali,  or  chimaeras,  include, 
besides  the  many  living,  many  extinct  forms,  our 
knowledge  of  which  (the  skeleton  being  carti- 
laginous and  therefore  not  preserved)  is  derived 
from  fossilized  teeth  and  dermal  scales.  Fossil 
remains  of  the  Selachii  first  appear  in  the  Upper 
Silurian,  and  throughout  the  Paleozoic  times 
are  very  abundant."  The  Holocephali  appear 
first  in  the  Lower  Jurassic,  a   few  probable  re- 
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mains  having  been  found  in  the  Upper  Silurian. 
It  is  among  the  ehismobranclis  that  we  find  the 
most  primitive  type  of  fishes.  One  of  these  more 
generalized  primitive  groups,  the  Cestracionts, 
(q.v.)  abundant  in  Paleozoic  times,  is  repre- 
sented to-day  by  two  or  three  species  of  Port 
.Jackson  sharks  (q.v.).  None  of  the  elasmo- 
branchs  are  ver}' small,  and  among  them  are  some 
of  the  largest  of  aquatic  vertebrates.  There  are 
about  300  living  species,  all  marine. 

ELAS'MOSAU'RUS  (Neo-Lat.,  from  Gk. 
^"Kafffjubs,  elasnws,  metal  plate  +  o-avpos.  sauros, 
lizard).  A  gigantic  aquatic  reptile  of  the  order 
Sauropterygia,  one  of  the  few  American  repre- 
sentatives of  the  European  plesiosaurs.  Re- 
mains of  this  sea-serpent  have  been  found  in  the 
Cretaceous  deposits  of  Xew  Jersey.  It  resembled 
the  plesiosaurs  in  shape,  but  had  a  flattened  tail. 
See  Plesicsaurus. 

ELAS'MOTHE'RIUM  (Xeo-Lat..  from  Gk. 
i\a<rfi6s,  clasmos,  metal  plate  +  6i)piov,  therion, 
wild  beast ) .  An  extinct  fossil  rhinoceros  of  gi- 
gantic size,  found  in  the  Pleistocene  deposits  of 
Siberia  and  Russia.     See  Rhinoceros. 

ELASTICITY  (from  Gk.  iXavveiv,  elaumiu, 
to  drive,  set  in  motion).  A  general  propertj'  of 
matter  (see  Matter,  Properties  of)  in  virtue 
of  which,  if  it  is  strained  in  any  way  by  means 
of  a  force,  it  returns  to  its  former  condition 
more  or  less  perfectly  when  the  force  is  removed. 

Solids.  A  solid  body  is  distinguished  by 
having  under  ordinary  conditions  a  definite 
volume  and  shape,  both  of  which  may,  however, 
be  altered  by  the  application  of  suitable  forces. 
In  general,  when  a  solid  is  deformed  in  any  way — 
e.g.  bent,  stretched,  etc. — any  small  portion  of  it 
has  both  its  size  and  shape  changed.  To  secure  a 
strain  of  the  solid  such  that  each  minute  portion 
preserves  its  shape  and  suffers  a  change  in  vol- 
ume only,  it  is  necessary  to  apply  a  uniform 
pressure,  i.e.  a  uniform  force  per  square  centi- 
meter, over  the  whole  surface  of  the  solid,  thus 
compressing  it  equally  in  all  directions.  This 
can  be  done  by  immersing  the  solid  body  in  some 
liquid — e.  g.  water — which  can  be  put  under  a 
great  j)ressure.  Let  the  original  value  of  the  vol- 
ume be  11  and  of  the  pressure  be  p;  then  if,  as  the 
result  of  increasing  the  pressure  by  a  small 
amount  Ap,  the  volume  is  decreased  a  small 
amount  Av,  the  'coeflacient  of  elasticity  for  a 
change  in  volume' — or  the  'bulk-modulus' — is 
defined  to  be 

Ap 


their  volumes,  it  is  necessary  to  apply  what  is 
called  a  "shearing'  stress,  i.e.  a  combination  of 
forces  like  that  due  to  a  pair  of  shears  when 
used  in  cutting  a  piece  of  paper  or  cloth.  Thus, 
if  a  cubical  block  of  wood  is  held  between  two 


k  = 


Av 


The   ratio 


Ac 


is    called    the    'strain':    and     Ap, 

the  change  in  the  force  per  square  centimeter, 
equals  what  is  called  the  'stress.'  'Stress'  is 
the  alteration  in  the  pressure  of  the  portions  of 
the  solid  on  each  other,  i.e.  it  is  an  internal  prop- 
erty. It  is  measured,  however,  by  the  external 
force  producing  the  deformation ;  because,  when 
this  force  is  applied,  the  body  is  compressed  and 
there  are  forces  of  restitution  produced  which 
oppose  the  applied  force  and  exactly  balance  it 
when  there  is  no  further  compression.  For  any 
one  substance,  e.g.  a  definite  kind  of  glass  or 
iron,  k  is  a  constant  quantity. 

To  produce  a  change  in  the  shape  of  minute 
portions    of    a    solid    witliout    sensibly    altering 


boards  firmly  screwed  to  it,  and  if  the  boards  are 
pushed  slightly  sidewise,  but  in  opposite  direc- 
tions, the  upper  one  to  the  right  and  the  lower 
to  the  left,  the  block  will  have  its  shape  changed 
to  an  oblique  solid,  as  indicated  in  exaggerated 
form  in  the  diagram,  while  tlie  change  in  the 
volume  will  be  infinitesimal.  The  angle  through 
which  the  edge  of  the  block  is  turned  is  taken 
as  the  measure  of  the  strain;  and  the  stress 
equals  the  force  used  to  push  one  of  the  boards 
sidewise  divided  by  the  area  of  the  cross-section 
of  the  block.  This  stress  is  an  internal  force, 
being  due  to  the  reaction  of  the  solid  against 
the  shearing  forces  which  tend  to  make  one  layer 
of  the  solid  move  over  the  other.  When  there  is 
no  further  alteration  under  the  action  of  these 
external  forces,  they  must  be  exactly'  equal  and 
opposite  to  the  internal  forces  of  restitution. 
Calling  this  ratio  of  the  force  to  the  area  T,  and 
the  angle  of  the  strain  I,  the  coefficient  of 
elasticity  for  a  change  in  shape — or  the  coeffi- 
cient of  rigidit}'^ — is  defined  as 

T 

The  simplest  case  in  practice  of  a  pure  change 
in  shape  is  when  a  wire  or  rod  is  twisted  slightly 
round    its    axis    of    figure;    this    is    called    'tor- 
sion.'    It  can  be  shown  from  theoretical  consid- 
erations that  if  a  wire  or  rod  with  a  circular 
cross-section  is  clamped  at  one  end  and  the  other 
end  twisted  around  the  axis  through  an  angle  ^, 
a  moment  will  be  required  equal  to 
TT  ?•■*  n  4' 
2l 
where  r   is  the  radius  of  cross-section  and   7  is 
the  length  of  the  wire.     It  is  found  that  for  any 
definite  kind  of  matter,  regardless  of  its  size  or 
shape,  )i  is  a  constant  quantity. 

By  far  the  commonest  deformation  of  a  solid 
is  that  experienced  when  a  rod  or  beam  is 
stretched,  compressed,  or  bent.  In  all  these  cases 
it  is  evident  that  it  is  simply  a  matter  of  chang- 
ing the  length  of  the  rod  or  beam,  or  of  certain 
portions  of  it.  Thus,  if  a  wire  of  cross-section 
A  and  of  length  L  is  clamped  at  one  end  and 
under  the  stretching  force  F  is  elongated  by  an 
amount  7,  the  strain  is  defined  to  be  7/L  and 
the  stress  equals  F/A.  This  stress,  although 
measured  by  the  applied  force,  is  the  internal 
reaction.    The  ratio  of  these  two,  viz.; 


A_   FL 
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is  called  'Young's  modulus'  because  its  impor- 
tance was  first  emphasized  by  Thomas  Young. 
In  this  deformation  both  the  size  and  shape  of 
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the  small  parts  of  the  wire  are  altered;  and 
therefore  Young's  modulus  must  depend  upon 
both  the  bulk-modulus  and  the  coefficient  of 
rigidity.  Calling  Young's  modulus  E,  it  may  be 
shown  theoretically  that 

1  —A     Jl 
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Solids  differ  greatly  in  their  compressibility 
and  in  their  rigidity :  and  they  differ  widely  in 
tiu-  extent  to  which  they  may  be  deformed  and 
yet  recover  their  former  shape  and  size  when 
released  from  the  deforming  forces.  If  the 
strain  is  too  great,  the  body  does  not  regain  its 
former  condition:  the  "limits  of  elasticity'  are 
said  to  have  been  passed.  A  body  is  called 
'elastic'  if  these  limits  permit  a  large  strain — 
e.g.  glass,  steel;  while  if  these  limits  permit  only 
small  or  minute  strains,  the  body  is  said  to  be 
'inelastic'  If.  however,  the  strain  is  small 
enough  solids  do  return  quite  exactly  to  their 
former  states;  and  for  such  small  strains  it  is 
observed  that  the  amount  of  the  deformation 
produced  varies  directly  as  the  deforming  force. 
This  is  called  'Hooke's  law,'  from  the  name  of 
the  one  who  first  proposed  it.  Robert  Hooke. 
^lany  solids  after  being  strained  return  to  their 
previous  condition  slowly  after  the  deforming 
force  is  removed;  and  nearly  all  take  consider- 
able time  to  reach  their  permanent  strain  when 
a  force  is  applied.  There  is  therefore  a  slight 
molecular  'slipping'  in  general  in  every  deforma- 
tion of  a  solid;  this  necessarily  involves  internal 
friction  and  the  production  of  heat  effects — in 
particular,  rise  in  temperature.  A  'perfect' 
solid  might  be  defined  as  one.  in  which  there  is 
no  internal  friction ;  while  the  more  inelastic  a 
body  is,  the  greater  are  the  slipping  and  the  in- 
ternal friction  when  there  is  a  deformation. 

Since  solids  have,  in  general,  elasticity  both 
as  to  change  in  volume  and  as  to  change  in 
shape,  a  solid  medium  can  transmit  two  kinds  of 
waves,  compressional  and  transverse.  (See 
Waves.)  A  solid  rod,  too,  can  vibrate  in  several 
ways:  longitudinally,  if  it  is  stroked  length- 
wise; torsionally.  if  it  is  twisted:  from  side  to 
side,  like  a  tuning-fork,  if  it  is  bent. 

Fluid.s.  a  fluid  is  defined  to  be  such  a  form 
of  matter  as  will  yield  to  a  shearing  force,  how- 
ever small.  Thus  it  is  necessary  to  discuss  the 
elasticity  of  fluids  with  reference  to  changes  in 
volume  only.  As  before,  the  definition  of  the 
coefficient  of  elasticity  is 
"  A,. 


k  = 


Ar 


where  r  is  the  original  volume,  and  Av  is  the 
decrease  in  the  volume  accompanying  an  increase 
in  the  internal  pressure  of  an  amount  Ap.  For 
liquids  k  is  very  large,  since  they  are  so  slightly 
compressible;  for  a  gas.  however,  it  is  much 
smaller.  When  any  portion  of  matter  is  com- 
pressed, the  temperature  is  increased  (except  in 
most  special  cases)  ;  and  this  fact  alters  the 
value  of  the  change  of  pressure  corresponding  to 
a  definite  change  in  volume.  If  the  change  in 
volume  is  to  be  due  to  the  change  in  pressure 
alone,  it  is  necessary  to  change  the  vohime  so  slow- 
ly that  the  temperature  remains  practically  con- 
stant. This  fact  is  of  particular  importance  in 
the  case  of  gases,  because  they  are  so  easily  com- 
pressed and  there  is  accordingly  such  a  great 
rise  in  temperature  unless  care  is  taken.     If  the 


gas  is  compressed  so  suddenly  that  the  whole 
cliange  in  volume  takes  place  before  there  is 
time  for  any  loss  of  heat  by  radiation  or  con- 
duction, the  temperature  will  rise  greatly,  and 
this  will  jjroduce  a  marked  increase  in  the  pres- 
sure of  the  gas,  thus  increasiug>the  coefficient  of 
elasticitj'  for  the  gas. 

The  coeflicient  for  a  gas,  when  there  is  no 
change  in  temperature,  may  be  calculated  from 
Boyle's  law  for  a  gas,  which  states  that  as  long 
as  the  temperature  of  a  gas  does  not  change,  the 
product  of  its  pressure  and  volume  remains  con- 
stant, however  the  volume  is  altered.  Thus,  if 
r  is  the  volume  of  the  gas  when  the  pressure 
is  p,  and  o  —  Af,  the  volume  when  the  pressure 
is  increased  to  p  +  A/),  then 

pv  =  (p  -\-  Ap)(v  —  Ac)  =  pv-pAv  +  vAp, 
if  Ap  and  Av  are  so  small  that  their  product 
may  be  neglected.    Hence  pA  v  i=  lAp  and  therefore 
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In  words,  the  coefficient  of  elasticity  for  a  gas 
at  constant  temperature  numerically  equals  its 
pressure.  If,  however,  the  change  in  volume  is 
made  so  rapidly  that  the  heat  produced  has  no 
time  to  escape,  the  coefficient  equals  yp,  where  }  i& 
a  constant  for  any  one  gas,  being  equal  to  the  ratio 
of  the  specific  heat  at  constant  pressure  to  that 
at  constant  volume.  ( See  Heat,  )  For  air,  hydro- 
gen, and  oxygen  y  very  nearly  equals   1.4. 

A  fiuid  medium  can  transmit  compressional 
waves  only;  and  in  these  the  vibrations  must  be 
rapid,  otherwise  the  fluid  would  flow  round  the 
vibrating  body  which  is  the  cause  of  the  waves. 
Therefore,  the  elasticity  which  is  called  into  play 
is  the  one  corresponding  to  no  escape  of  heat. 

TAHLES 

Soli<h 

Glass    4.1  X  10"  2.1  X  10" 

Brass  10.6  X  10"  3.8  X  10"  11  X  10" 

Steel    18.8X10"         8.2X10"         20X10^ 

Liquids 
Temperature 

Water 8°  C.      0.22X10" 

Sulphuric  Ether 10°  C.      0,07X10" 

Gases 
At  pressure  of  76  cm.  of  mercury. 

A- 

1.01  X  10*^ 
ELASTIC    LIMIT.      See    Strength   of   Ma 

TF.RIAI.S. 

ELASTIC  TISSUE.  One  of  the  forms  of 
fibrous  tissue,  known  also  as  yellow  fibrous  tissue. 
It  derives  its  name  from  the  remarkable  physical 
property  which  it  possesses  of  permitting  its 
fibres  to  be  drawn  out  to  double  their  length, 
and  again  returning  to  their  original  length.  It 
occurs  in  various  ligamentous  and  otlier  struc- 
tures of  the  animal  body  in  which  elasticity  is 
required,  as,  for  example,  in  the  vocal  cords,  the 
membranes  connecting  the  cartilaginous  rings  of 
the  trachea,  the  middle  coat  of  the  arteries,  the 
skin.  etc. 

ELASTIN  (from  chisfic) .  A  characteristic- 
chemical  constituent  of  the  substance  of  all 
elastic  fibres  of  the  animal  body.  It  may  be  pre- 
pared from  the  ligamentuni  nuchie  of  an  ox  by 
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boiling  with  water,  next  heating  with  weak 
caustic  potash  solution,  and  further  will  dilute 
acetic  acid ;  the  substance  thus  obtained  is 
treated  with  cold  dilute  hydrochloric  acid,  then 
boiled  with  strong  alcohol,  and  finally  subjected 
to  prolonged  and  careful  treatment  witli  ether. 
In  this  manner  gelatin,  mucin,  fats,  etc.,  are  re- 
moved from  the  tissue,  the  elastin  remaining 
behind  in  the  form  of  a  yellowish  powder  which 
is  elastic  when  moist,  but  becomes  brittle  on 
drying.  By  the  action  of  strong  hydrochloric 
acid  and  chloride  of  zinc,  elastin  is  converted 
into  several  substances,  including  a  small  quan- 
tity of  tyrosin  and  glycocoll :  gelatin,  if  sub- 
jected to  similar  treatment,  yields  no  tyrosin, 
while  the  true  proteids  yield  no  glycocoll  and  do 
yield  glutamic  and  aspai'tic  acids,  which  are 
not  produced  in  the  treatment  of  elastin.  By 
means  of  the  reaction  just  mentioned,  elastin 
can,  therefore,  be  readily  distinguished  from 
gelatin  and  the  proteids.  On  the  other  hand, 
elastin  may  be  distinguished  from  keratin  by 
the  action  of  pepsin  or  trypsin,  which  readily 
dissolve  elastin,  while  they  have  no  effect  on 
keratin. 

EL'ATE'A.     See  Cith.^cron. 

EL'ATER  (Xco-Lat.,  from  Gk.  iXar-^p,  elater, 
driver,  from  iXavveiv,  elaunein,  to  drive).  In 
plants,  a  peculiarly  modified  cell  developed  in 
great  numbers  in  the  spore-cases  of  certain  liver- 
worts, as  ]\Iarchantia.  The  cells  occur  among  the 
spores,  and  have  the  form  of  elongated  fibres, 
with    spiral  thickened  bands.     When   the   spore- 


EI.ATEliS  : 

1,  of  a  liverwort  ;  2,  of  Equisetum. 

case  bursts,  the  elaters  ('jumpers')  bend  and 
straighten  by  jerking  motions  and  help  to  scat- 
ter the  light  spores.  The  name  elater  is  also 
applied  to  the  hygroscopic  spiral  bands  on  the 
spores  of  Equisetum.  See  Hepatic.e;  Equise- 
tum. 

EL'ATER'ID^ 
(Neo-Lat.  nom.  pi.. 
from  Gk.  iXarrjp. 
elater,  driver) .  A 
large  family  of 
beetles,  commonly 
known  as  elaters  or 
click;beetles.  About 
7000  species  are 
described,  of  which 
over  500  occur  in 
the  United  States. 
The  most  conspicu- 
ous North  Ameri- 
can one  is  the  eyed 
elater  {Ahius  acii- 
latus) ,  which  has 
two  large  velvety 
spots  on  the  prothorax. 

WiREWORjr. 


AN    ELATER. 

.\diilt  beetle  and  larva — a  wire- 
worm  (n-). 

See  Click-Beetle  and 


ELAT'ERIN  (from  elaterium),  CscH^sOs.  A 
neutral  principle  contained  in  elaterium  (q.v. ), 
from  which  it  may  be  prepared  by  exhausting 
with  chloroform,  precipitating  the  resulting  so- 
lution with  ether,  and  purifying  the  precipitate 
by  re-crystallization  from  chloroform.  Elaterin 
is  a  permanent  white  substance  crystallizing  in 
the  form  of  small  hexagonal  scales,  or  in  the  form 
of  prisms.  It  has  no  odor,  btit  a  bitter,  slightly 
acrid  taste.  It  is  but  very  sparingly  soluble  in 
alcohol  and  in  ether,  and  is  practically  insoluble 
in  water.  The  triturate  of  elaterin  is  an  official 
preparation,  and  is  the  most  powerftil  hydra- 
gogue  purgative  known.  It  may  be  used,  with 
great  caution,  in  Bright's  disease  and  in  ascites. 
See  El.\terium. 

ELAT'ERITE.  A  soft,  elastic  variety  of  as- 
phalt, resembling  india-rubber.  It  is  subtrans- 
hicent.  has  a  brownish  color  and  a  specific  grav- 
ity, varying  from  0.9  to  1.0.  It  is  found  in 
Derbyshire  and  elsewhere  in  England. 

EL'ATE'RITJM  (Xeo-Lat..  from  Gk.  iXarvpios, 
claterios,  driving,  from  iXar-^p,  clatCr,  driver, 
from  eXavveiVj  elainichi,  to  drive).  A  stibstance 
obtained  from  the  fruit  of  the  squirting  cucum- 
ber (EcbaUium  elaterium) ,  also  called  the  wild 
cucumber.  The  plant  is  an  annual  of  the  order 
Cticurbitaceae,  a  native  of  the  south  of  Europe, 
common  on  rubbisli  in  the  villages  of  Greece  and 
the  Archipelago.  The  whole  plant  is  rough,  with 
stiff  hairs:  it  has  a  trailing  branching  stem, 
without  tendrils;  the  leaves  are  heart-shaped, 
somewhat  lobed  and  toothed,  on  long  stalks;  the 
flowers  axillary,  yellow,  the  male  flowers  in 
small  racemes:  the  fruit  oblong,  about  an  inch 
and  a  half  long,  grayish  green,  covered  with  soft 
prickles,  and  finally  parting  from  its  stalk,  and 
expelling  its  seeds  along  with  a  thin  mucus 
through  the  aperttire  where  the  stalk  was  in- 
serted. It  is  this  mucus  surrounding  the  seeds — 
a  thick  green  mucus  of  a  very  peculiar  character 
— which  contains  the  elaterium.  To  obtain  the 
latter,  the  juice  of  the  nearly  ripened  fruit  is 
allowed  to  stand  for  a  short  time,  when  it  be- 
comes turbid  and  deposits  a  sediment.  The 
sediment,  carefully  collected  and  dried,  is 
elateritim.  It  is  of  a  pale  grayish-green  color, 
light  and  friable,  with  an  acrid  taste,  and  a 
peculiar  not  unpleasant  odor.  Its  powerful  pur- 
gative action  seems  to  depend  chiefly  on  a  prin- 
ciple called  elaterin    (q.v.). 

E'LATH.  The  modern  Akabah.  a  seaport  sitti- 
ated  in  tlie  extreme  south  of  Idunifea,  at  the  head 
of  the  Gulf  of  Akabah.  According  to  Deut.  ii.  8, 
it  was  one  of  the  stations  of  the  Israelites  on  the 
rotite  from  Egypt.  It  is  probably  a  later  desig- 
nation of  El-Paran  (Gen.  xiv.  G)  and  the  same 
as  Elah  (Gen.  xxxvi.  41).  Other  variant  forms 
are  Eloth  and  Elim.  David  captured  it  from  the 
Edomites  (II.  Sam.  viii.  14),  and  under  Solomon 
it  became  an  important  naval  station  (I.  Kings 
ix.  26).  Edom  recovered  its  inde[)endence  in  the 
days  of  Jehoram,  but  subsequently  Elath  passed 
once  more  into  the  possession  of  Judah  (II. 
Kings  xiv.  22)  :  again  in  B.C.  734.  in  the  days 
of  Ahaz.  it  passed  out  of  the  hands  of  Judah.  and 
this  time  permanently  (II.  Kings  xvi.  6).  In 
the  days  of  Eusebuis  Elath  was  a  town  of  com- 
mercial importance  and  carried  on  trade  with 
such  remote  regions  as  India.  At  present  noth- 
ing remains  of  the  ancient  place  but  portions  of 
the  castle  and  heaps  of  ruins. 
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EL'BA  (Gk.  AiedXeia,  Aithaleia,  Lat.  Ilva). 
A  mountainous,  vuiwooded  island  of  the  Medi- 
terranean, attached  to  the  Tuscan  Province  of 
Leghorn.  ltal.y,  five  and  one-half  miles  southwest 
of  Piombino  (q.v.),.  with  which  it  has  steamboat 
communication  twice  daily  (Map:  Italy,  E  5). 
It  is  eighteen  miles  long,  from  three  to  ten  broad, 
and  has  an  area  of  eighty-six  square  miles.  The 
highest  point  is  Mount  Capanne,  3350  feet.  The 
climate  is  mild  and  healthful  and  the  soil  is 
fertile,  but  farming  is  neglected  and  grain  and 
meat  have  to  be  imported.  From  ancient  times 
Elba  has  been  famous  for  its  iron  ore,  as  is 
indicated  by  the  name  of  tlie  capital.  Porto 
Eerrajo  (iron  port).  ]Most  of  the  inhabitants  of 
the  island  (population,  in  1881,  23,997:  in  1901, 
24,213)  are  employed  in  tlie  iron  industry.  Other 
mineral  products  are  copper,  tin,  lead,  marble, 
granite,  sandstone,  and  salt.  Tunny  and  sardine 
fishing  and  the  extraction  of  sea-salt  are  other 
important  industries.  To  the  world  at  large 
Elba  is  known  as  tlie  residence  of  Napoleon 
atter  his  first  abdication,  from  May  4,  1814,  to 
February  26,  1815,  when  he  escaped  and  returned 
to  France,  landing  at  Cannes,  March  1.  He 
enjoyed  full  sovereignty  over  the  island,  with 
the  title  of  Emperor  and  an  income  of  2.000,000 
francs  a  year.  During  iiis  stay  he  had  the  road 
built' connecting  Porto  Longone  with  Porto  Fer- 
rajo.  The  villa  San  INTartino  that  he  occupied 
still  stands  in  Porto  Ferrajo  between  the  forts 
Stella  and  Falcone,  erected  by  Cosimo  1.  (q.v.), 
Duke  of  Florence.  In  the  Middle  Ages  Elba  was 
subject  in  turn  to  Pisa,  Genoa,  Sora,  and  Piom- 
bino. After  Napoleon  departed  the  island  was 
restored  to  Tuscany.  Consult :  L.  Simonin.  La 
Toscane  et  l<t  mer  tyrrhenienne  (Paris,  1868)  ; 
Fatichi.  Isold  cVElba   (Florence,  1885). 

EL-BASSAN,  el-bas-san'.  A  town  of  Euro- 
pean Turkey  in  the  Vilayet  of  jSIonastir  (Albania) 
on  the  Scumbi,  35  miles  east  of  the  mouth  of  the 
river  (Map:  Turkey  in  Europe,  B  4).  It 
stands  in  a  fertile  plain  surrounded  by  moun- 
tains, is  the  capital  of  a  sanjak,  and  the  seat  of  a 
Greek  bishop.  There  are  a  number  of  hot  sul- 
phur springs  in  the  vicinity.  It  has  manufac- 
tures of  iron  and  co2)per  wares.  Population  esti- 
mated at  10,000. 

ELBE,  eVbr  (dialectic  Alhe,  OHG.  Elba,  Alha, 
from  OHG.  elf,  Icel.  elfr,  river:  called  by  the 
Romans  Alhis,  by  popular  confusion  with  alhits, 
white,  and  by  the  Bohemians  Labe) .  An  im- 
])ortant  river  of  central  Europe  (Map:  Ger- 
many, D  2 ) .  It  originates  in  the  confluence  of 
numerous  streams  which  rise  at  the  southwest- 
ern base  of  the  Schneekoppe,  one  of  the  highest 
summits  of  the  Riesengebirge,  a  mountain  range 
on  the  northeast  border  of  Bohemia.  Beginning 
near  latitude  50°  45'  N.  at  an  elevation  of  4400 
feet  above  sea-leA'el,  it  has  a  total  length  of 
about  725  miles.  Its  basin  is  estimated  at  56,500 
square  miles.  Through  most  of  its  course  the 
Elbe  is  less  than  1000  feet  wide,  but  at  its  long 
estuary-like  mouth  it  has  a  width  of  several 
miles.  From  the  base  of  the  Schneekoppe  it  flows 
south  to  Pardubitz.  thence  west  to  Kolin,  and 
then  in  a  generally  northwest  direction  past 
Melnik,  where  it  is  425  feet  wide  and  becomes 
navigable  for  small  boats.  At  Tetschen  it  leaves 
Bohemian  territory  and  enters  Saxony.  Its  prin- 
cipal affluent  in  Bohemia  is  the  IMoldaii. 

On  its  way  northwest  through  Saxonv  the  Elbe 


passes  Pima  (where  it  becomes  navigable  for 
quite  large  boats),  Dresden,  and  31eisseu.  Enter- 
ing Prussian  Saxony,  it  passes  Wittenberg,  from 
which  point  it  flows  first  west,  then  northwest  to 
iMagdeburg  (where  it  has  a  width  of  800  feet), 
having  received  the  Mulde  and  the  Saale,  both 
from  the  south.  From  Magdeburg  flowing  north- 
east the  Elbe  arrives  at  the  border  of  Branden- 
burg, receiving  the  Havel  from  the  southeast. 
Turning  northwest,  it  enters  Hanover,  through 
which  it  flows  for  about  30  miles.  Then,  still 
coursing  northwest  and  past  Hamburg  and  Al- 
tona,  the  Elbe  empties  into  the  North  Sea  at  Cux- 
haven,  where  it  attains  a  breadth  of  about  10 
miles,  and  where  the  tide  rises  13  feet.  Numerous 
islands  divide  the  Elbe  into  several  branches  be- 
tween Hamburg  on  the  north  and  Harburg  on  the 
south.  Ocean  liners  ascend  to  Hamburg.  The 
scenery  of  the  valley  of  the  Elbe,  though  gener- 
ally iJleasing,  is  not  remarkable  in  any  portion  of 
its  course  except  that  between  Aussig  and  Dres- 
den. Here  the  bold  and  picturesque  cliflfs  and 
other  beautiful  landscape  features  have  given  the 
district  the  name  of  'Saxon  Switzerland.'  The 
Elbe  is  stocked  with  fine  fish.  Its  commerce  is 
very  extensive  and  important.  Consult:  Lemm- 
ler  and  Miinnig,  Der  Elbstrom  von  seineni  Vr- 
sprung  bis  co  seiner  Miindung  (Dresden,  1845)  : 
Bose,  AUgcmeinc  geographische  tind  hydrotech- 
nisclie  Beschreibimg  der  Elbe  (Annaburg,  1852)  ; 
Nehls  and  Bubenderg,  Die  Elbe  (Hamburg,  1852). 

ELBE,  AuGUSTE  VON  DEE.     See  Decken,  Au- 

GUSTE  VON  DEB. 

ELBEE,  erba',  Maurice  Louls  Joseph  Gigot 
d'  (1752-94).  A  Vendean  general.  He  was  born 
at  Dresden  and  was  of  remote  Scottish  extrac- 
tion. Upon  the  outbreak  of  the  Revolution  he 
was  elected  to  the  Constituent  Assembly,  but  emi- 
grated in  1791.  He  returned  in  1792,  and  after 
the  death  of  Cathelineau  was  proclaimed  com- 
mander-in-chief of  the  'Catholic  and  Royalist 
Army.'  After  winning  a  succession  of  brilliant 
battles  he  was  captured  by  General  Thureau, 
condemned  to  death  by  a  council  of  war,  and 
shot. 

ELBEREELD,  el^er-felt.  One  of  the  most 
important  manufacturing  towns  in  Germany, 
situated  on  both  sides  of  the  Wupper,  an  affluent 
of  the  Rhine,  in  the  Prussian  Rhine  Province,  16 
miles  east-northeast  of  Diisseldorf  (IMaj):  Ger- 
many, B  3 ) .  The  old  parts  of  the  town  are 
somewhat  poorly  built,  with  irregular  streets, 
while  the  more  recently  erected  portion  is  well 
built,  with  numerous  spacious  and  imposing 
buildings.  Among  public  edifices  may  be  men- 
tioned the  Rathaus  and  the  court-house.  Many 
of  the  public  squares  are  adorned  with  hand- 
some modern  monuments.  Elbcrfeld  is  one  of 
the  chief  centres  of  the  textile  industry  in  Ger- 
many. It  has  numerous  establishments  for  the 
dyeing,  w^eaving,  and  printing  of  cotton,  silk, 
woolen,  and  mixed  goods,  and  also  manufactures 
of  furniture,  dyes,  chemicals,  iron  and  steel  prod- 
ucts, paper  articles,  carpets,  and  beer.  Most  of 
the  textile  industries  of  Elberfeld  date  from  the 
eighteenth  century.  The  commerce  of  the  town 
is  extensive  and  there  are  a  number  of  finan- 
cial institutions  and  consular  agents  from 
many  foreign  countries.  Elberfeld  is  an  im- 
portant railway  centre  and  has  seven  stations. 
Electric  street  railway  lines  traverse  the  town 
and  connect  it  with  the  adjoining  town  of  Bar- 
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men,  while  a  suspended  electric  road  follows  the 
hed  of  the  Wupper  from  Rittenshausen  to  Sonn- 
born.  Eigliteen  bridges  are  thrown  across  the 
river  to  facilitate  the  immense  traffic.  Popula- 
tion, in  1890,  125,899;  1900,  157,927.  Elberfeld 
grew  up  about  a  castle  belonging  to  the  family 
of  Elverfeld,  erected  in  the  twelfth  century,  but 
was  afterwards  united  witli  the  Duchy  of  Berg. 
It  first  obtained  municipal  privileges  in  1610,  but 
its  real  industrial  prosperity  began  only  in  the 
latter  part  of  the  eighteenth  century  through  the 
introduction  of  silk-weaving  and  Turkey-red 
dyeing.     In  1815  it  passed  with  Berg  to  Prussia. 

ELBERFELD  SYSTEM.  The  manufactur- 
ing town  of  Elberfeld,  Prussia,  has  become 
famous  for  its  plan  of  relieving  the  poor.  The 
reform  began  in  1800,  when,  dissatisfied  with 
existing  conditions,  the  city  appointed  six  vis- 
itors to  investigate  applications  for  relief.  The 
visitors  were  increased  to  twelve  the  following 
year.  In  1802  there  was  a  great  increase.  The 
city  was  divided  into  eight  districts  and  these 
districts  into  four  sections,  and  a  board  of  sujjer- 
visors  chosen.  The  system  was  further  extended 
in  1841.  In  1850,  dissatisfaction  having  arisen 
in  several  quarters,  the  Lutheran  Church  at- 
tempted to  do  the  work.  Matters  were  not  im- 
proved. In  1852  the  piesent  plan  was  proposed 
by  a  banker,  Daniel  von  Heydt,  and  was  put  in 
operation.  Tlie  city  was  divided  into  30-1  pie- 
cincts,  and  over  each  was  placed  an  unsalaried 
almoner  whose  duty  was  to  investigate  each 
applicant  for  aid  and  to  make  visits  every  two 
weeks  as  long  as  aid  was  given.  Fourteen  pre- 
cincts form  a  district.  The  almoners  meet  every 
two  weeks  under  direction  of  an  unpaid  overseer 
to  discuss  the  cases  and  to  vote  needed  relief. 
These  proceedings  are  reported  to  the  directors, 
comprising  the  Mayor  as  ex-officio  chairman, 
four  couneilmen,  and  four  citizens  (also  unpaid), 
who  meet  the  day  following  and  review  and 
supervise  the  work  throughout  the  city.  In 
emergency  cases  tlie  almoner  may  furnish  assist- 
ance. Relief  is  granted  in  money  according  to  a 
fixed  schedule  for  two  weeks  at  a  time,  any  earn- 
ings the  family  may  have  being  deducted.  Tools 
are  furnished  when  advisable.  The  system  has 
given  great  satisfaction;  the  expenses  in  propor- 
tion to  the  population  have  gradually  decreased, 
and  the  condition  of  the  poor  is  said  to  have 
improved.  Seventeen  persons  out  of  1000  popu- 
lation were  assisted  in  1855,  seven  in  1889.  See 
Charity  Organization  Society;   Pauperism. 

EL'BERTON.  A  city  and  the  county-seat  of 
Elberton  County,  Ga.,  34  miles  east  by  north 
of  Athens ;  on  the  Seaboard  Air  Line  and  the 
Southern  railroads  (Map:  Georgia,  D  1).  It 
is  in  a  cotton-growing  region,  and  has  a  cotton- 
factory,  cotton-compress,  cottonseed-oil  mills, 
fertilizer-factories,  carriage  and  wagon  shops, 
iron-works,  granite-quarries,  etc.  Population,  in 
1890,  1572:   1900,  3834. 

ELBETJF,  el-beF  (Lat.  Elborium),  or  EL- 
BOEUF.  A  manufacturing  town  in  the  Depart- 
ment of  Seine-Infc'M'ieure,  France,  situated  in  a 
picturesque  valley  on  the  left  bank  of  the  Seine,  14 
miles  by  rail  from  Rouen  (Map:  France,  II  2). 
The  two  prin(;ipal  buildings  are  the  churches  of 
Saint  Etienne  and  Saint  Jean-Baptiste,  both  con- 
taining fine  specimens  of  richly  painted  glass  of 
the  fourteenth  and  fifteenth  centuries.  There 
are  numerous  factories  in  Elbeuf,  and  the  subur- 


ban communes  of  Saint  Pierre-les-Elbeuf,  Caude- 
bec  -  les  -  Elbeuf,  and  Saint  Aubin  -  Jouxte  -  Bou- 
leng,  principally  of  double-twilled  and  waterproof 
cloth,  ilannel  fabrics,  billiard-table  covers,  and 
light  woolens  of  every  color  and  description. 
Elbeuf  has  steam  communication  with  Paris, 
Havre,  and  Rouen.  The  population  in  1901  was 
19,050.  Elbeuf  had  80  cloth  manufactories  as 
early  as  the  sixteenth  century.  In  consequence 
of  the  revocation  of  the  Edict  of  Nantes,  the 
greater  number  of  the  cloth  manufacturers  emi- 
grated; and  it  was  not  till  after  the  revolution 
of  1789,  and  more  particularly  since  the  sepa- 
ration of  Belgium  and  France,  that  the  industry 
revived. 

ELBING.  el'bing.  An  important  commercial 
town  in  the  Prussian  Province  of  West  Prussia, 
on.  the  navigable  Elbing,  about  five  miles  from  its 
mouth  in  the  Frisches  Haft",  and  35  miles  east- 
southeast  of  Danzig  ( Map :  Prussia,  HI).  It 
is  connected  by  a  canal  w'ith  the  Xogat,  the  east- 
ern arm  of  the  Vistula.  The  town  was  formerly 
surrounded  by  wall,  of  which,  however,  but  few 
traces  remain.  Many  of  the  buildings  are  pic- 
turesque, Avith  overhanging  gables.  Among  its 
manufactures  are  machinery,  linen  and  cotton 
cloths,  leather,  tobacco,  soap,  and  chicory.  Thei'e 
are  also  oil-manufactories,  iron-foundries,  dye 
and  print  works,  and  the  famous  Schichau  ship- 
building works  for  the  construction  of  war-ves- 
sels, particularly  torpedo-boats.  Elbing  has  ex- 
cellent railway  facilities,  and  is  in  steamboat 
communication  with  Danzig  and  KiJnigsberg.  An 
electric  street  railway  accommodates  local  traffic. 
Population,  in  1890,  41,576;  in  1900,  51,510. 
Elbing  was  founded  about  the  beginning  of  the 
thirteenth  century  by  colonists  from  Liibeck  and 
Bremen,  who  settled  about  the  fortress  erected 
by  the  Knights  of  the  Teutonic  Order.  It  early 
joined  the  Hanseatic  League,  but  in  1454  came 
under  Polish  rule.  It  suffered  severely  from 
religious  strife  among  its  citizens  and  from  the 
wars  of  Sweden,  Poland,  and  Russia.  In  the 
first  partition  of  Poland  it  was  annexed  to  Prus- 
sia in  1772,  and,  after  a  period  of  decline,  has 
again  risen  to  a  thriving  condition. 

ELBOW.     See  Arm. 

ELBOW  -  PIECES,  CouDii:RE,s,  or  Coudes 
(Fr. ) .  In  medifpval  armor,  the  metal  plates  used 
to  cover  the  junction  of  the  rere-l)race  and  vaut- 
brace,  by  which  the  upper  half  and  lower  half 
of  the  arm  were  covered.  They  were  of  three 
principal  kinds ;  disk-formed,  cup-formed,  and 
articulated;  and  were  sometimes  armed  with 
spikes.  In  the  fifteenth  century  they  were  some- 
times fan-shaped  and  of  enormous  size. 

ELBRUZ,  el-brooz'.  The  liighest  summit  of 
the  Caucasus  Mountains  (q.v. ),  and  the  loftiest 
peak  in  Europe  (Map:  Russia,  F  0).  It  is  sit- 
uated in  latitude  43°  21'  N.  and  longitude  42°  25' 
E.  It  is  an  extinct  volcano  with  two  craters, 
the  mountain  mass  being  com])oscd  of  trachyte. 
Its  elevation  is  18,470  feet  above  the  sea. 

ELBURZ,  el-lioorz''.  A  mountain  range  in 
northern  Persia,  extending  from  the  boundary 
of  Persia  and  the  Russian  Province  of  Trans- 
caucasia southeastward  along  the  shores  of  the 
Caspian  Sea,  changing  its  trend  near  the  south- 
ern limit  of  tiie  latter  to  northeast  toward  the 
frontier  of  Turkestan  (Map:  Persia,  D  3).  The 
range   marks  the   limit  of   the   Iranian   Plateau 
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toward  the  Caspian  depression,  and  is  a  unit  in 
the  great  mountain  sjstem  that  stretches  from 
southern  Europe  eastward  into  central  Asia. 
The  northern  slopes  of  the  Elburz,  receiving  an 
abundant  rainfall,  are  intersected  by  fertile  val- 
leys that  support  a  rich  tropical  vegetation, 
while  the  interior  slojjes  are  generally  dry  and 
almost  barren.  A  single  river,  the  Kizil  Uzen, 
crosses  ■  the  range  to  enter  the  Caspian  Sea. 
Tliere  are  several  passes,  of  which  the  most  im- 
portant are  those  connecting  Teheran  with  Amol 
and  Balfrush,  near  the  centre  of  the  range,  and, 
farther  westward,  that  between  Kasbin  and 
Resht.  The  Elburz  has  an  average  altitude  of 
about  5000  feet,  the  highest  peak  being  Dema- 
vend  with  an  estimated  elevation  of  18,500  feet. 

EL  CANEY,  el  ka'na-e.  A  town  of  Cuba, 
four  miles  from  Santiago  de  Cuba  (Map:  Cuba, 
K  6).  Here  on  July  1,  1898,  during  the  Spanish- 
American  War,  occurred  an  engagement  between 
about  520  Spaniards,  intrenched,  under  C4eneral 
Vara  del  Rey,  and  about  4500  Americans  under 
General  Lawton.  The  Spaniards  made  a  desper- 
ate resistance,  but  were  finally  overcome  by  the 
American  infantry.  The  Americans  lost  443  in 
killed  and  wounded  and  missing,  the  Spaniards 
420  (including  100  prisoners).  Consult:  Lee, 
"The  Regulars  at  El  Caney"  in  Scyibner's  Maga- 
zine, vol.  xxiv.  (Xew  York,  1898)  :  Xorris,  "Bat- 
tle of  El  Canev"  in  The  Century  (Xew  York, 
1899)  ;  and  Bonsai,  "Battle  of  El  Caney,"  in 
McCIure's,  vol.  xii.   (X'^ew  York,  1899). 

ELCANO,  el-ka'no,  Juax  Sebastian  de  ( ?- 
1526).  A  Spanish  navigator  and  explorer.  He 
Avas  born  at  the  seaport  of  Guetaria,  in  the 
Province  of  Guipuzcoa.  As  captain  of  the  Co)i- 
cepcion,  he  accompanied  Magellan,  and  after 
the  death  of  that  officer  (April  27,  1521),  re- 
turned to  Spain  on  the  Victoria  by  way  of  the 
Cape  of  Good  Hope,  arriving  September  8,  1522, 
at  San  Lucar,  and  thus,  after  an  absence  of  more 
than  tliree  years  completed  for  the  first  time 
the  circuit  of  the  globe.  In  1525  he  accompa- 
nied Garcia  Jofre  de  Loaysa  as  chief  pilot  on  the 
westward  voyage  to  the  ^loluccas.  but  died  after 
passing  the  Straits  of  Magellan  and  reaching  the 
Pacific.  In  1861  a  bronze  statue  was  erected  to 
his  memory  at  Guetaria.  Consult  "Discorso  sobre 
Colon  y  Juan  Sebastian  de  Elcano,"  in  Boletin  de 
la  Sociedad  Geografca  de  Madrid,  vol.  vi.  (Mad- 
rid, 1879). 

ELCESAITES,  el-ses'a-Its.     See  Elkesaites. 

ELCHE,  el'clia.  A  town  in  the  Province  of 
Alicante,  Spain,  16  miles  southwest  of  the  city 
of  Alicante:  on  the  River  Vinalapo,  about  two 
leagues  from  the  sea,  and  on  the  Alieante-IMurcia 
Railway  (Map:  Spain,  E  3).  The  town  is 
strikingly  Oriental  in  appearance ;  its  architec- 
ture in  general  has  retained  much  of  the  MoOrish 
character.  Elche  is  well  built  and  has  several 
public  squares,  while  it  is  partly  surrotmded  by 
grovos  of  date-palms.  The  Church  of  Santa 
^laria  is  an  imposing  edifice  with  a  large  dome 
and  a  tabernacle  of  precious  marbles.  Other 
important  structures  are  the  Casa  Consistorial, 
bishop's  palace,  the  hospital  and  barracks.  Tlie 
dates  gathered  from  the  palm  plantation  are  ex- 
ported in  considerable  quantities :  also  the  palm 
tranches,  which  are  used  for  religious  purposes. 
Pomegranates  are  extensively  cultivated,  and 
constitute  another  important  article  of  com- 
merce.    The  chief  manufactures  include  woolens. 


articles  of  esparto  grass,  brandy,  wine,  oil,  soap, 
leather,  etc.  Population,  in  1900,  27,430.  Elche, 
anciently  called  lUici  or  Ilici,  was  raised  by  the 
Romans  to  the  dignity  of  a  colony  with  the  jus 
■  Italicum.  It  increased  in  importance  under  the 
Goths,  as  evidenced  by  its  erection  into  an  epis- 
copal see,  which,  however,  ended  with  the  Mos- 
lem occupation.  Excavations  have  brought  to 
light  objects  of  considerable  archaeological  inter- 
est. 

ELCHINGEN,  elK'ing-en.  A  village  of  Ba- 
varia near  the  left  bank  of  the  Danube,  about 
five  miles  northeast  of  Ulm  (Map:  Germany, 
C  4).  It  is  noteworthy  for  its  celebrated  mediae- 
val Benedictine  abbey,  founded  in  1128.  and  as 
the  scene  of  a  battle  fought  on  October  14,  1805, 
between  the  French,  under  Xey,  and  the  Aus- 
trians,  under  Laudon,  which  resulted  in  the  de- 
feat of  the  latter  and  the  surrender  of  Ulm. 
Xey's  victory  obtained  for  him  the  title  of  Due  d' 
Elchingen. 

ELCHO,  Lord.    See  \YEiiyss,  X'in^th  Earl  of. 

EL'DAD  AND  ME'DAD.  (1)  Two  persons 
mentioned  in  Xum.  xi.  20-29  as  prophesying, 
though  not  present  with  ^Moses  and  the  seventy 
elders  at  the  tent  of  the  meeting  when  Jehovah 
gave  His  spirit.  Joshua  is  said  to  have  de- 
manded that  they  be  forbidden.  But  Moses  him- 
self is  credited  with  a  wish  that  all  Jehovah's 
people  were  prophets.  The  story  is  held  to  be- 
long to  a  late  stratum  of  the  Elohistic  narrative, 
and  to  reflect  a  tendency  to  look  with  more  gen- 
erous sympathy  upon  men  of  the  spirit  con- 
demned as  false  prophets  in  leading  Ephraimit- 
ish  circles,  as  is  suggested  by  the  hostile  attitude 
ascribed  to  Joshua.  The  name  of  the  second 
prophet  is  given  as  Modad  by  the  Greek  version. 
Both  names  are  compounded  with  Dad,  who  may 
be  identical  with  Hadad.  In  that  case  their 
meaning  would  probably  be  'Hadad  is  my  god' 
and  '\Yater  of  Hadad,'  i.e.  'Seed'  or  'Offspring 
of  Hadad.'  Targum  Jonathan  to  Xum.  xi. 
26  sqq.  makes  these  prophets  predict  the  death 
of  Moses,  the  succession  of  Joshua  to  the  lead- 
ership, the  coming  of  the  king  of  ]\Iagog,  the 
victory  over  him,  and  the  resurrection  of  Israel 
to  take  part  in  the  meal  when  the  bull  Leviathan 
is  to  be  served.  The  Fragment  Targum  makes 
Eldad  and  Medad  i^rophesy  the  destruction  of 
Gog  and  Magog  through  Messiah,  the  King. 

(2)  An  apocalyptic  Mork  ascribed  to  Eldad 
and  Modad  is  quoted  in  the  Shepherd  of  Hennas, 
vis.  ii.  3,  4.  The  quotation  reads,  "Xear  is 
the  Lord  to  those  who  return."  As  Targum 
Jonathan  quotes  a  similar  expression  of  the  two 
prophets,  "X'ear  is  the  Lord  to  those  that  are  in 
the  hour  of  need,"  it  is  not  impossible  that  the 
author  was  familiar  witli  the  same  work.  In  his 
Chronogruphia  Compendiaria,  Xicephorus  gives 
a  list  of  canonical  and  apocryphal  books  which 
contains  this  work  and  states  that  it  has  400 
stichi.  This  list  is  found  also  in  the  Synopsis 
ascribed  to  Athanasius.  Lightfoot  and  Holtz- 
niann  think  that  the  quotations  in  I.  Clem,  xxiii. 
3,  4,  and  II.  Clem.  xi.  2,  have  been  drawn  from 
the  same  source.  Consult:  Fabricius,  Codex 
Pseudepigraphus  Veteris  Testamenti  (Hamburg, 
1722)  :  Holtzmann.  Einleitung  in  das  Neue 
Testament  (Freiburg.  1892)  ;  Harnack.  Ge- 
schichte  der  altchristlichen  Literatur  (Leipzig, 
1893)  ;  Zahn.  Geschichte  des  neutestamentlichen 
Kanons      (Leipzig,     1890-1892);      Schiirer,     Ge- 
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schichte  des  jiidisclieii  ^'olkes  (3d  ed.,  Leipzig, 
1898)  ;  Funk,  Patrcs  Apostolici  (Tiibingeu, 
1901). 

ELDAD  HA-DANI,  ha-dil'ne  (ninth  cen- 
tury). A  Jewisli  traveler,  who  undertook  two 
voyages  for  the  purpose  of  tracing  the  history 
of  the  various  tribes  of  Israel.  He  had  many 
extraordinary  adventures,  which  are  recounted 
in  a  narrative  afterwards  transhited  into  several 
languages,  including  English   (1855). 

ELDER  (AS.  ealdor,  aldor,  comp.  of  eald,  aid, 
OHG.,  Ger.  alt,  old;  connected  with  Goth.  «/««, 
Icel.  ala,  Lat.  ulcre,  to  nourish,  as  an  ecclesias- 
tical title  an  exact  translation  of  the  Greek  irpea- 
piirepos,  presbyteros,  comparative  of  irpea-fiis,  pres- 
hi/s,  old.  which  occurs  frequently  in  the  New 
Testament).  The  title  of  an  officer-bearer  in 
certain  churches.  ( 1 )  In  the  Old  Testament  it  is 
a  title  generally  indicating  in  the  earlier  history 
the  princes  or  heads  of  tribes  and  afterwards 
men  of  special  influence,  dignity,  and  authority  in 
their  local  coninumity.  In  the  Hebrew  polity,  as 
shown  in  the  New  Testament,  the  elders  are  the 
lay  element  in  the  Sanhedrim.  Original^  in  Jew- 
ish society,  the  head  of  the  first  house  was  also 
the  head  of  the  clan,  that  of  the  first  clan  also 
that  of  the  tribe.  All  these  three  grades  of  the 
heads  of  the  people  might  be  desigfnated  by  one 
connnon  name,  most  frequently  that  of  elder. 
(2)  In  the  New  Testament  elder  is  also  the  title 
of  certain  officers  in  tlie  newly  organized  society 
of  Christians,  whose  functions  are  not  clearly  de- 
fined, but  who  apparently  exercised  a  consider- 
able control  in  the  conduct  of  the  local  churches. 
Scholars  are  not  agreed  as  to  the  limits  or  nature 
of  their  authority.  The  office  of  elder  developed 
very  generally  in  the  churches  of  the  Reforma- 
tion. In  most  of  the  churches  on  the  Continent  of 
Europe  which  have  any  kind  of  connection  with 
the  State  there  is  some  regulation  of  the  civil 
law  with  reference  to  the  election  and  functions 
of  elders.  In  some  churches  elders  are  appointed 
for  a  certain  term  of  office :  but  more  generally  it 
is  \intil  death,  resignation,  removal  from  the 
bounds  of  the  congregation,  or  deposition.  The 
ordination  of  elders  takes  place  in  the  congre- 
gation, but  usually  without  the  imposition  of 
hands.  In  the  Baptist  churches  the  pastors  of 
churches  are  usually  called  elders,  although  the 
class  especially  so  called  are  not  settled  pastors, 
but  rather  evangelists  and  missionaries.  In  the 
churches  of  the  Presbyterian  order  the  pastor  of 
a  church  is  technically  called  the  teaching  elder. 
as  distinguished  from  the  ruling  elders,  common- 
ly called  simply  elders,  wlio  are  a  body  of  laymen 
varying  in  number,  selected  to  assist  the  pastor 
in  the  oversight  and  government  of  the  church. 
The  board  of  ruling  elders  constitute  with  the 
pastor  the  session  of  the  church,  and  are  in- 
trusted with  its  government  and  disci])line,  sub- 
ject to  the  supervision  of  the  presbytery.  Such 
elders  are  required  to  accept  the  svmbol  or  con- 
fession of  faith  of  the  Presbyterian  Church;  they 
do  not  administer  the  Sacrament,  but  may  aid  in 
the  Lord's  Supper  by  distributing  the  elements. 
They  are  sometimes  elected  for  life,  sometimes 
only  for  a  term  of  years.  In  the  Reformed 
churches  (Dutch  and  German)  the  consistories 
include  tlie  ministers,  elders,  and  deacons,  and 
tlie  latter  two  classes  of  officers  are  ele<'ted  only 
for  a  term,  with  permission  of  reelection.  In  the 
early  days  of  American  Congregationalism  many 
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churches  had  in  addition  to  a  pastor  and  teacher 
a  ruling  elder  charged  with  matters  of  church 
government  and  discipline.  In  some  of  the  Amer- 
ican ^lethodist  churches  elder  is  the  general  term 
for  any  clergyman.  In  the  ^lethodist  Episcopal 
Church  the  presiding  elder  is  an  ordained  clergy- 
man appointed  by  and  serving  under  the  bishop, 
with  large  supervisory  powers  within  a  specified 
district.  He  presides  over  the  quarterly  and  dis- 
trict conferences  and  visits  the  churches.  Travel- 
ing elders  are  itinerant  preachers  appointed  by 
the  annual  conference.  In  the  ^Jormon  Church 
the  elder  is  an  officer  whose  duty  it  is  '"to  preach 
and  bajjtize ;  to  ordain  other  elders,  and  also 
priests,  teachers,  and  deacons,  to  laj'  on  hands 
for  the  gift  of  the  Holy  Ghost,  to  bless  children, 
and  to  take  the  lead  at  all  meetings."  These 
ciders  constitute  the  Melchizedek  priesthood,  and 
include  the  apostles,  the  seventy,  the  patriarchs, 
and  the  high  priest.  Among  the  Shakers  four 
elders,  two  males  and  two  females,  have  charge  of 
each  of  the  aggregated  families. 

ELDER  (OE.  elder,  eller,  AS.  ellen,  elder- 
tree).  A  tree  or  shrub  of  the  genus  Sambucus, 
which  belongs  to  the  order  Caprifoliaceae.  There 
are  about  20  widely  distributed  sjiecies.  The 
common  elder  of  Europe  {>Sai)ihucus  nigra)  is  a 
large  shrub  or  sometimes  a  small  tree,  with  large 
compovind  leaves  and  dense  cymes  of  cream -col- 
ored Mowers.  The  berries  are  black,  occasional 
sports  bearing  white  berries,  which  have  a  sub- 
acid, sweetish,  and,  to  many,  an  unpleasant  taste. 
They  are  extensively  made  into  wine  and  used 
to  adulterate  port  wine.  The  wood  is  yellow; 
that  of  old  trees  is  hard,  tough,  takes  a  fine  pol- 
ish, and  is  used  as  a  substitute  for  boxwood.  The 
young  wood  has  a  very  large  pith.  The  scarlet- 
flowered  elder  {Sambucus  racemosa)  is  a  native 
of  the  colder  portions  of  the  Northern  Hemi- 
sphere. It  resembles  the  common  species  except 
in  having  greenish-white  flowers  and  scarlet  ber- 
ries. This  species  is  very  ornamental  and  is  fre- 
quently planted  in  shrubberies.  The  dwarf 
elder  or  danewort  (Sambucus  Ebutus)  is  a  pe- 
culiar species  occasionally  met  with  in  Great 
Britain.  In  the  United  States  the  common  elder 
(SamJnicus  Canadensis)  is  a  species  greatly  re- 
sembling the  Sambucus  nigra  of  Europe.  The 
cymes  of  the  flowers  are  flat-to])ped,  and  the  ber- 
ries, which  are  purplish  black,  are  used  for 
making  wine  and  occasionally  other  preparations. 
This  species  is  a  very  common  shrub  along  roads 
and  fences.  The  scarlet-fruited  species  occurs  in 
rocky  situations,  and  seems  to  fruit  most  abun- 
dantly at  the  north,  or  where  the  climate  is  cool. 
Sambucus  Mexicana,  of  the  southwestern  I'nited 
States  and  Mexico,  is  a  tree  attaining  a  height  of 
25  feet  or  more,  with  a  trunk  12  to  l.j  inches 
in  diameter.  It  branches  abundantly,  and  makes  a 
dense  shade.  IMedicinal  properti(>s  have  been  at- 
tributed to  the  bark  and  the  leaves  of  the  various 
species,  though  they  do  not  seem  to  be  recognized 
by  the  pharmacopaMas.  The  dried  flowers  are 
used  in  medicine.  They  contain  a  volatile  oil, 
resin,  wax.  tannin,  pectin,  etc.,  and  possess  stim- 
ulant, carminative,  and  dia])horetic  properties. 
Tlie  fresh  flowers  are  used  in  the  hoTue  manu- 
facture of  a  wine,  and  elder-flower  water  is  a 
common  preparation  used  in  confectionery.  A 
perfume  is  made  by  distilling  water,  elder- 
flowers,  and  rectified  spirits.  The  proportions 
used  are  ten  pounds  of  elder-flowers,  two  gallons 
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of  water,  and  three  ounces  of  spirits,  from  which 
mixture  about  one  gallon  is  distilled.  This  dis- 
tillate is  used  to  tlavor  wines,  jellies,  etc.  The 
young  tlower-buds  are  sometimes  pickled  like 
capers.  Numerous  household  remedies  are  pre- 
pared from  different  parts  of  the  plants.  A  num- 
ber of  other  plants  are  known  by  the  name 
elder,  as  wild  elder  (Aralia  hispida).  Marsh- 
elder  (Iva  frutescens),  box-elder  {Neguiido  acer- 
oides ) ,  etc. 

EL'DER,  John  (1824-69).  An  English  en- 
gineer and  ship-builder.  He  was  born  in  Glasgow, 
and  was  a  son  of  David  Elder  (died  186(3),  who 
built  the  first  marine  engine  in  the  establishment 
of  Xapier  in  1822.  He  was  educated  in  (jlasgow, 
and  after  directing  the  drawing  office  in  Napier's 
establishment  became  a  member  of  the  firm  which 
after  1860  was  conducted  under  the  name  of  Ran- 
dolph, Elder  &  Co.  (1860).  Elder  is  especially 
celebrated  as  the  inventor  of  the  compound  or 
combined  high  and  low  pressure  engines,  in  which 
the  economy  of  fuel  amounted  to  nearly  forty 
per  cent.  More  than  4000  men  were  employed  in 
his  factory. 

ELDER,  William  Henby  (1819—).  An 
American  prelate.  He  was  born  in  Baltimore, 
was  educated  in  that  city  and  at  the  College  of 
the  Propaganda,  Rome ;  was  successively  profess- 
or in  and  president  of  Mount  Saint  Mary's  Col- 
lege, Emmitsburg.  ]\Id. ;  and  was  consecrated  Ro- 
man Catholic  Bishop  of  Natchez,  Miss.,  in  1857. 
For  some  time  he  was  coadjutor  to  Archbishop 
Purcell,  of  Cincinnati,  and  upon  the  death  of  the 
latter  prelate  in  1883  was  elevated  to  the  archi- 
C'piscopal  see. 

ELDEST  SON  OF  THE  CHURCH  (Fr.,  Fils 
(line  de  VEglise).  A  title  applied  in  former  times 
to  the  King  of  France,  to  show  his  relation  to  the 
Church. 

EL'DON,  Lord  (Jons  Scorr)  (1751-1838). 
Lord  High  Chancellor  of  England,  and  one  of 
the  greatest  of  English  judges;  born  at  New- 
castle-ou-Tyne,  June  4,  1751.  In  1766  he  went 
to  Oxford,  where  his  brother  was  then  a  tutor, 
and  entered  University  College.  In  1770  he  took 
his  bachelor's  degree,  and  in  1771  gained  the 
Chancellor's  Prize  for  an  English  essay.  A  clan- 
destine marriage  with  a  INIiss  Surtees,  the  daugh- 
ter of  a  Newcastle  banker,  into  which  he  entered 
in  1772,  not  only  lost  him  his  fellowship  and  cut 
off  his  clerical  prospects,  but  threatened  for  a 
time  to  throw  him  into  mercantile  life.  How- 
ever, his  brother's  influence  was  strong  enough 
to  prevent  this,  and  by  his  advice  .Tohn  returned 
to  the  university,  where  he  supported  himself  by 
tutoring  and  in  the  meantime  devoted  himself 
assiduously  to  the  study  of  law.  His  legal  stud- 
ies covered  a  narrow  range,  being  confined  almost 
entirely  to  Littleton.  Coke,  and  the  law  reports. 
but  must  have  been  of  the  most  intense  and 
thorough  character.  In  the  year  1776,  in  which 
he  was  admitted  to  the  bar,  the  death  of  his 
father  placed  him  in  possession  of  a  small  but 
sufficient  fortune.  In  1783,  after  only  seven  year? 
at  the  bar,  he  won  the  distinction  of  becoming  a 
King's  counsel  and  a  bencher  of  the  iliddle  Tem- 
ple. In  the  same  year  he  became  a  member  of 
Parliament,  where  he  supported  the  administra- 
tion of  the  younger  Pitt.  Though  not  a  natural 
orator,  and  though  he  never  became  a  good  de- 
bater, his  great  energy  and  the  force  of  his 
intellect  and  character  made  him  a  valuable  and 


influential  member  of  Parliament,  and  speedily 
gained  for  him  political  preferment.  In  June, 
1788,  he  was  made  Solicitor-General  and  received 
the  honor  of  knighthood. 

In  1793  he  was  made  Attornej-Genei-al,  and  in 
that  capacity  conducted  the  famous  State  trials 
of  the  following  year.  In  1799  he  was  appointed 
Chief  Justice  of  the  Court  of  Common  Pleas,  and 
was  raised  to  the  peerage  with  the  title  of  Baron 
Eldon,  of  Eldon,  and  two  years  later  he  became 
Lord  Chancellor  of  England,  and.  with  the  ex- 
ception of  the  year  of  the  Grenville  and  Fox 
administration  (1806-07),  held  that  high  office 
until  1827.  The  great  dignity  of  the  chancellor- 
ship and  its  close  relations  to  the  Crown  made  it 
in  Eldon's  case  as  much  a  position  of  political  as 
of  legal  authority  and  influence.  The  Chancellor 
of  George  III.,  of  the  Regency,  and  of  George  IV., 
who  was  at  the  same  time  the  close  friend  and 
the  most  trusted  adviser  of  the  monarch,  was  prac- 
tically the  mainstay  of  the  Crown  and  (Govern- 
ment during  that  long  period  of  Tory  ascendency. 
His  share  in  the  administration  of  a  flairs  was 
scarcely  disguised  by  the  composition  of  the  suc- 
cessive ministries  whose  policy  he  shaped  and 
in  whose  behalf  he  used  without  scruple  the  great 
powers  of  his  high  office.  lu  1821,  perhaps  as  a 
reward  for  the  part  taken  by  him  in  the  matter 
of  the  proposed  divorce  of  the  King,  he  was  fur- 
ther honored  with  the  dignity  of  Viscount  En- 
combe  and  Earl  of  Eldon.  On  the  advent  of  the 
Canning  Ministry  in  1827  he  resigned  the  great 
seal  and  retired  to  private  life.  Though  not  a 
lawyer  of  wide  and  extensive  learning,  knowing 
nothing  of  the  Roman  jurisprudence  or  of  the 
civil  law  of  modern  Europe,  his  complete  mastery 
of  the  common-law  system,  and  the  subtlety  and 
acuteness  of  his  reasoning  powers,  made  him  a 
common-law  judge  of  the  highest,  or  all  but  the 
highest,  order.  It  is  here  that  his  fame  most 
securely  rests.  Though  recognized  also  as  one 
of  the  greatest  of  equity  judges,  the  lack  of  pre- 
cision and  definiteness  in  the  i-ules  of  equity 
jurisdiction,  and  the  scojie  which  it  permitted  to 
the  administration  of  justice  on  conscientious 
grounds,  proved  an  embarrassment  to  his  logical 
mind.  He  was  at  his  best  when  he  had  definite 
rules  and  binding  precedents  to  follow  and  to 
evade  by  subtle  distinctions.  Though  he.  by  these 
very  qualities,  contributed  not  a  little  to  give 
definiteness  and  certainty  to  the  equity  system, 
he  allowed  the  business  of  the  Court  of  Chancery 
to  fall  so  much  in  arrears  as  seriously  to  embar- 
i-ass  the  administration  of  justice  and  to  give  the 
court  the  reputation  for  dilatoriness  from  which 
it  still  unjustly  sufl'ers.  He  survived  his  retire- 
ment from  office  for  nearly  eleven  years,  dying 
in  London,  January  13,  1838.  For  his  biography, 
consult:  Twiss,  The  Public  <nul  Private  Life  of 
Lord  Eldon  (Philadelphia,  1844):  Surtees, 
Nketch  of  the  Lives  of  Lords  Stoicell  and  Eldon 
(London.  1846)  ;  Lord  Campbell,  Lives  of  the 
Lords  Chancellors  of  England  (London,  1874-7.5). 

ELDO'RA.  A  city  and  the  county-seat  of 
Hardin  County,  Iowa.  SO  miles  north  by  east  of 
Des  Moines:  on  the  Iowa  Central  and  the  Chi- 
cago. Iowa  and  Dakota  railroads  (Map:  Iowa, 
D  2).  It  has  a  park,  a  hospital,  and  a  public 
library,  and  the  State  Industrial  School  for  boys 
is  near  by.  The  city  is  in  the  centre  of  an  agri- 
cultural and  stock-raising  region.  Deposits  of 
fire  and  brick  clay  and  building-stone  are  found 
in  the  vicinity.    The  manufactures  include  brick, 
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tile,   sewer-pipe,   lumber,   and   foundry   products. 
Population,  in  1890,  1577;  in  1900,  2233. 

EL  DORADO,  Sp.  pron.  el  do-ra'oo  (Sp.,  the 
gilded).  A  term  applied,  first  to  a  South  Ameri- 
can king  said  to  cover  his  bodj'  annually  with 
gold-dust  and  l)athe  in  a  sacred  lake,  then 
to  a  fabled  golden  city,  and  finally  to  a  fabled 
country  abounding  to  an  almost  inconceivable 
degree  in  gold  and  precious  stones.  The  legend. 
M'hose  origin  has  never  been  satisfactorily  ac- 
counted for,  took  many  variant  forms,  while 
the  mythical  king  and  his  equally  mythical 
dominions  were  shifted  with  the  utmost  facil- 
ity from  one  part  of  the  continent  to  an- 
other. The  story  fired  the  imaginations  of  the 
gold-hungry  Spaniards,  who  expended  vast  sums 
in  sending  out  exploring  parties,  most  of  which 
returned  decimated  by  privations,  fatigue,  and 
disease.  The  most  celebrated  expeditions  were 
those  of  Diego  de  Ordaz  (1531).  whose  lieuten- 
!»nt,  Martinez,  claimed  to  have  visited  a  golden 
city,  called  Omoa,  and  to  have  been  entertained 
by  'El  Dorado'  himself;  and  of  Orellana  (1540- 
41).  In  1595  Sir  Walter  Raleigh  took  up  the 
search  and  described  the  city  as  on  an  island  in 
'Parima'  Lake  (in  Guiana),  which  for  over  two 
centuries  was  put  down  on  the  maps.  Milton's 
lines  will  be  recalled : 

"Guiana,  whose  great  uitv  (ieryon's  sons 
Call  El  Dorado."    —Paradise  Lost,  vi.  410,  "111. 

The  name  has  since  been  applied  to  any  place 
n bounding  in  gold  or  in  opportunities  for  acquir- 
ing sudden  wealth,  and,  more  specifically,  to  a 
county  in  California  and  a  city  in  Colorado.  In 
literature — and  especially  in  poetry — ^frequent 
references  have  been  made  to  the  legend,  the  most 
celebrated  of  wliich  is  probably  that  in  Voltaire's 
Candidc,  chs.  xvii.,  xviii.  Consult:  ]\Iarkham, 
Search  for  El  Dorado  (London,  1861)  ;  Van  Heu- 
vel.  El  Dorado  (New  York,  1844)  ;  Von  Langegg, 
El  Dorado  (Leipzig,  1888)  :  and  Bandelier,  The 
< aided  Man    (New  York,  ?893). 

EL  DORADO,  el  do-ra'df).  A  city  and  the 
county-seat  of  Butler  County,  Kan.,  135  miles 
southwest  of  Topeka ;  on  the  Walnut  River,  and 
on  the  Missouri  Pacific  and  the  Atchison.  Topeka 
and  Santa  Fe  railroads  (]\lap:  Kansas,  F  4).  It 
carries  on  a  considerable  trade  in  grain,  live 
stock,  and  farm  and  dairy  products ,  and  has 
Hour-mills,  a  foundry  and  machine-shop,  woolen- 
mill,  carriage-works,  and  limestone-quarries.  El 
Dorado  was  settled  in  1858  and  was  incorporated 
in  1S70.   Population,  in  1890,  3339;  in  1900,  3466. 

ELD'S  DEER.  A  rusine  deer  (Cervus  Eldi) 
of  the  IMalayan  region  and  the  island  of  Hainan. 
It  is  about  four  feet  in  height,  and  frequents  open 
swampy  regions,  often  gathering  into  large  bands, 
and  resembling  the  Indian  swamp-deer  in  habits. 
It  has  a  unique  form  of  antler,  the  brow-tine 
curving  down  over  the  forehead  in  a  long  sweep, 
and  the  upper  part  consisting  of  many  short 
)ioints.  Its  native  name  in  Burma  is  thamyn. 
Consult  Lvdekker,  Deer  of  All  Lands  (London, 
1898). 

ELE'AN,  ERE^TRIAN,  or  ELEAN-ERE- 
TRIAN  SCHOOL.  One  of  the  Socratic  schools. 
It  was  founded  by  Plurdo  (q.v. )  at  Elis,  and 
transplanted  by  Menedomus  to  Eretria.  We 
know  less  of  this  school  than  of  any  of  its  rivals, 
the  Cyrenaic.  the  Cynic,  and  the  Megaric  schools 
(qq.v.),  to  the  last  named  of  which  it  approxi- 
mated in  its  doctrines. 


ELEANOR  (ePe-ner)  CROSSES.  The  name 
given  to  twelve  crosses  said  to  mark  the  stages  in 
the  funeral  journey  of  Eleanor,  wife  of  Edward  1. 
of  England,  from  Hornby  to  London,  where  she 
was  buried  in  Westminster  Abbey.  Of  these 
crosses,  not  all  of  which  are  memorial  crosses, 
those  at  Geddington,  Northampton,  and  Waltham 
are  i^reserved. 

ELEANOR  OF  AQUITAINE,  ak'wi-tan' 
(c.1122-1204).  A  Queen  of  France,  and  after- 
wards of  England.  She  was  the  daughter  of 
William  IX.,  Duke  of  Aquitaine,  and  succeeded 
her  father  in  1137.  She  was  married  in  the  same 
year  to  Louis  VII.  of  France.  Her  lively  and 
somewhat  frivolous  disposition  and  her  love  for 
pleasure  did  not  fit  her  for  the  society  of  a  hus- 
band who  was  naturally  austere,  and  who  from 
religious  conviction  had  adopted  many  ascetic 
habits.  In  the  Holy  Land,  whither  she  accom- 
panied him  in  1147,  her  conduct  was  scandalous; 
finally  a  divorce  was  pronounced  under  the  pre- 
text of  kinship  in  1152.  Eleanor  soon  gave  her 
liand  and  possessions  to  Henry  Plantagenet,  who, 
in  1154,  mounted  the  throne  of  England  as  Henry 
II.  In  1170  Eleanor  gave  her  son,  Richard  the 
Lion-Hearted,  her  personal  dominions  and  aided 
him  in  his  rebellion  against  Henry  II.  in  1173. 
Consequently  she  was  placed  in  confinement, 
where  she  remained  till  the  death  of  her  husband, 
1189.  As  soon  as  he  died  she  regained  her  lib- 
erty, and  reigned  as  regent  until  Richard's  ar- 
rival from  France.  She  also  held  this  position 
during  Richard's  absence  in  the  Holy  Land,  for 
which  he  left  in  1190.  After  his  escape  in  1194 
from  his  captivitj',  which  befell  him  as  he  was 
returning  home,  she  retired  to  the  Abbey  of  Fon- 
tevrault,  where  she  died,  April  1,  1204. 

E'LEAT'IC  SCHOOL.  The  group  of  ancient 
Greek  philosophers  beginning  with  Xenophanes  of 
Colophon,  born  about  B.C.  570,  and  including 
Parmenides  and  Zeno,  who  both  belonged  to  Elea, 
a  Greek  city  of  Lower  Italy,  and  also  Melissus  of 
Samos.  In  opposition  to  the  physical  philosophy  of 
tlie  Ionic  school  and  to  the  doctrine  of  Heraclitus 
(q.v.),  who  asserted  that  everything  is  flux,  the 
Eleatic  philosophers  maintained  that  the  only 
true  reality  is  changeless  being.  All  change  and 
process  and  difference  are  empty  illusions.  The 
senses,  as  furnishing  us  with  a  changing  content 
of  consciousness,  are  of  no  value  for  knowledge. 
Thought  is  the  organ  of  knowledge;  indeed, 
thought  and  being  are  one.  Consult  the  histories 
of  philosophy  by  Zeller,  Windelband,  and  Gom- 
perz;  also  Burnet,  Early  Greek  Philosophi/  (Lon- 
don, 1892).  See  Parmexides  ;  Xexophanes; 
Zeno. 

EL'ECAMPANE'  (Fr.  enulc-camiyane,  ML. 
Inula  campana,  from  Lat.  inula,  elecampane, 
camjrus,  field).  A  genus  of  plants  of  the 
natural  order  Composita?,  nearly  allied  to  As- 
ter. The  only  important  species  is  the  common 
elecampane  (Inula  helenium) ,  a  native  of  damp 
meadows  in  the  middle  and  south  of  Europe, 
rather  rare  in  the  British  Isles.  It  is  naturalized 
in  America  and  has  spread  extensively.  This 
plant,  which  is  a  coarse,  stoivt  perennial  with 
large  yellow  flowers,  was  formerly  much  culti- 
vated for  its  root,  which  was  Tised  in  medicine, 
and  still  retains  its  place  in  the  pharmacopoeias, 
although  comparatively  neglected.  The  root  has 
a  faint  aromatic  odor  and  a  bitter,  acrid,  and 
somewhat    camphor-like    taste.      It    acts    as    a 
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gentle  stimulant  to  the  organs  of  secretion,  pro- 
motes exiJectoration,  and  is  diuretic  and  sudor- 
ific. It  contains  a  peculiar  principle  called  inu- 
lin,  Avhich  is  closely  related  to  starch,  but  is 
deposited  unchanged  from  its  solution  in  boiling 
water  on  its  cooling,  and  gives  a  yellowish  in- 
stead of  a  blue  color  with  iodine.  The  root  also 
contains  a  peculiar  principle  called  helenin  or  ele- 
campane caniplior,  which  resembles  camphor  in 
some  of  its  properties.  A  number  of  species  are 
cultivated  for  their  abundant  j-ellow  or  orange- 
colored  flowers,  which  appear  early  in  the  sum- 
mer.   For  illustration  see  Plate  of  Edelweiss. 

ELECTION  (Lat.  elect io,  choice,  from  eligere, 
to  choose,  from  e,  out  +  legere,  to  select).  As  a 
legal  term,  the  choice,  or  the  right  or  duty  to 
choose,  between  two  inconsistent  alternative 
rights  or  benefits.  These  rights  may  be  accorded 
by  contract,  as  when  a  purchaser  of  property 
stipulates  for  the  option  of  paying  in  money  or 
in  other  property;  or  when  an  insurance  com- 
pany reserves  the  option  of  paying  the  sum  for 
which  a  building  is  insured  or  of  rebuilding  it. 
Still  more  frequently  persons  are  put  to  an 
election  by  a  rule  of  law  or  of  equity.  A  person 
whose  property  has  been  wrongfully  taken  may 
sue  the  wrongdoer  for  the  value  of  the  property 
in  a  contract  action,  or  he  may  bring  an  action 
in  tort  for  the  conversion;  but  he  is  not  entitled 
to  pursue  both  remedies,  and  his  choice  of  one 
cuts  him  oflF.  at  common  law,  from  thereafter 
pursuing  the  other. 

The  doctrine  of  election  in  equity  is  said  to 
have  its  origin  in  two  inconsistent  alternative 
gifts  or  benefits,  one  of  which  the  giver  has  no 
power  to  make  Avithout,  at  least,  the  assent  of 
the  donor  of  the  other  gift.  For  example,  A 
gives  to  B  property  belonging  to  C,  and  by  the 
same  instrument — generally  a  will — gives  to  C 
property  belonging  to  A.  Here  C  is  put  to  an 
election  between  keeping  his  own  property  and 
rejecting  A's  gift,  or  accepting  A's  gift  and  turn- 
ing over  to  B  his  (C's)  property.  This  doctrine 
rests  upon  the  intention  of  A  as  disclosed  by 
the  whole  instrument.  That  intention  clearly  is 
that  C  shall  not  receive  the  gift  named  for  him, 
unless  he  accedes  to  the  gift  named  for  B.  An- 
other example  of  election  is  that  to  which  a 
widow  is  frequently  put  between  her  right  of 
dower  (q.v. )  and  an  inconsistent  benefit  be- 
stowed by  her  husband's  will. 

Election  may  be  made  by  an  express  and  for- 
mal announcement,  or  it  may  be.  and  more  fre- 
quently is.  implied  from  the  conduct  of  the  one 
entitled  or  bound  to  elect.  In  either  case  an 
election  is  not  conclusive,  as  a  rule,  unless  made 
with  knowledge  of  all  material  facts  necessary  to 
an  intelligent  choice.  ^Mien  made  with  such 
knowledge  it  is  irrevocalile.  Consult  the  authori- 
ties referred  to  under  Will,  Dower,  etc. 

ELECTION.  In  theological  language,  the 
divine  act  by  which  certain  individuals  are 
chosen  to  salvation  in  Christ.  As  expressed  in 
the  Articles  of  Religion  of  the  Church  of  England, 
election  is  the  doctrine  of  "God's  everlasting 
purpose,  whereby  He  hath  constantly  decreed  by 
His  secret  counsel  to  deliver  from  curse  and 
damnation  those  whom  He  hath  chosen  in  Christ 
out  of  mankind,  and  to  bring  them  by  Christ  to 
everlasting  salvation  as  vessels  made  to  honor." 
Besides  this  form  of  the  doctrine,  there  is  a 
lower  and  a  higher  form  of  it,  which,  apart  from 


technical  and  polemical  language,  may  be  said 
to  spring,  the  one  from  the  supi^osed  subordina- 
tion of  tlie  divine  act  or  purpose  to  the  divine 
foreknowledge  of  human  conduct;  the  other  from 
the  exaltation  of  the  divine  act  or  purpose  into 
an  absolute  supremacy,  having  no  relation  what- 
ever to  human  will  or  conduct.  The  former  of 
these  extremes  corresponds  to  the  Pelagian  or 
Arminian  doctrine  of  election,  the  latter  to  the 
hyper-Augustinian  or  Calvinistic.  The  Armin- 
ian aims  to  condition  or  limit  the  absolute  char- 
acter of  the  divine  act  in  redemption  in  some 
way;  the  Calvinist  aims  to  give  to  this  act  the 
most  sovereign  character.  The  one,  while  not  al- 
together repudiating  a  doctrine  of  election,  yet 
gives  such  prominence  to  the  human  conditions 
of  the  elective  purpose  as  (in  the  view  of  the 
Calvinists)  to  destroy  it  altogether;  the  other 
maintains  not  only  a  doctrine  of  election  or  pre- 
destination, but  also  the  correlative  doctrine  of 
reprobation.  In  the  view  of  the  Arminian,  salva- 
tion is  within  the  choice  of  the  human  will;  in 
the  view  of  the  Calvinist.  the  human  will  is  of 
little  or  no  account — the  decree  of  God  is  every- 
thing—and this  decree  (which  Calvin  admitted 
to  be  a  decretum  Iwrrihile)  absolutely  determines 
some  to  everlasting  life  and  some  to  everlasting 
death.  The  separation  has  its  source  in  the  will 
of  God  and  not  in  the  moral  conditions  of  man- 
kind. Such  extremes  aside,  the  great  question  in 
respect  to  election  is  whether  it  depends  upon  the 
foreknowledge  by  God  of  faith  on  the  part  of  the 
elect,  or  whether  faith  itself  proceeds  from 
grace  and  is  thus  conditioned  upon  election, 
which  is  therefore  the  ground  of  the  foreknowl- 
edge of  faith.  This  question  is  evidently  the 
question  of  "prevenient  grace"  (see  Grace), 
for  election  is  only  the  eternal  purpose  in  respect 
to  grace. 

Although  the  expressions  election,  elect,  etc., 
are  frequent  in  Scripture,  it  cannot  be  said  that 
what  is  known  as  the  fheological  doctrine  of  elec- 
tion was  acknowledged  by  the  Christian  Church 
till  the  time  of  Augustine.  The  Greek  fathers 
confined  their  attention  almost  entirely  to  ques- 
tions purely  theological — that  is  to  say,  relating 
to  the  character  and  constitution  of  the  God- 
head. Gnosticism  and  Arianism,  the  two  main 
forms  of  heretical  opinion  before  Augustine,  in- 
dicate the  channels  into  which  theological  dis- 
cussion had  previously  run.  It  was  not  till  the 
Latin  mind  had  taken  up  this  discussion  that 
the  more  practical  question  of  the  relation  of  the 
divine  and  human  will  in  redemption  came  to 
receive  special  attention.  The  controversy  be- 
tween Pelagius  and  Augustine  in  the  beginning 
of  the  fifth  century  brought  out  almost  all  the 
aspects  of  the  question  which  have  since,  at  suc- 
cessive epochs  in  the  history  of  the  Church,  risen 
into  renewed  prominence.  The  contests  between 
the  Scotists  and  Thomists  in  the  fourteenth  cen- 
tury, between  the  Arminians  and  Calvinists,  and, 
Avithin  the  Roman  Church,  between  the  Jansen- 
ists  and  Molinists  in  the  seventeenth  century, 
are  recurring  expressions  of  the  same  radical 
conflict    or    divergency    of    opinion.      See    FoRE- 

K^'OWLEDGE    AND    FOREORDIXATIOX. 

ELECTION,  in  politics^  is  the  choice  of  pub- 
lic oflicers  by  the  vote  of  those  who  are  entitled  to 
exercise  the  elective  franchise.  This  is  to  be  dis- 
tinguished, on  the  one  hand,  from  the  appointment 
of  officers  by  a  superior,  as  by  a  king,  a  president, 
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a  governor,  or  a  mayor ;  and,  on  the  other  hand, 
from  their  selection  by  lot.  The  last-named 
method  of  choosing  public  officers  was  considered 
by  Aristotle  one  of  the  characteristic  features 
of  a  popular  government.  It  has  been  advocated 
by  other  writers,  because  of  its  tendency  to  pre- 
vent the  formation  of  political  parties.  Party 
organization,  the  caucus,  the  coalition  of  difl'erent 
factions,  the  corruption  of  voters,  the  falsification 
of  election  returns,  the  interest  of  a  particular 
candidate  and  kindred  evils,  it  is  argued,  will 
all  be  swept  away  if  officers  are  selected  by  lot. 

When  officers  are  chosen  by  the  great  body  of 
the  voting  population,  the  election  is  spoken  of 
as  popular  or  direct.  This  is  the  prevailing  form 
in  free  government  at  present.  It  had  its  origin 
in  the  general  assemblies  of  primitive  States, 
such  as  the  Roman  Concilia,  the  Athenian 
Ecclesia,  the  Teutonic  Assembly  of  Freemen. 
After  the  establishment  of  the  Roman  Empire, 
popular  election  became  a  farce,  and  finally  dis- 
appeared as  a  political  institution  of  the  Roman 
State.  It  was  continued,  however,  in  the  eccle- 
siastical government  of  the  Christian  Church, 
and  reappeared  throughout  Europe  in  the  guilds 
of  all  kinds  whose  members  chose  their  officers, 
as  well  as  in  the  free  towns,  whose  citizens 
elected  their  municipal  officers  to  attend  to  local 
aflfairs,  and  their  representatives  to  take  part  in 
the  deliberations  and  legislation  of  Parliaments 
or  the  States-General.  Election  is  said  to  be 
indirect  or  representative  when  it  is  limited  to  a 
comparatively  small  body,  whose  members  have 
themselves  been  chosen  by  the  general  mass  of 
electors.  Elective  monarchs  have  usually  been 
selected  in  this  way.  E.xamples  may  be  found  in 
the  case  of  the  former  kings  of  Poland  and  Hun- 
gary, and  of  the  head  of  the  old  German  Empire. 
At  times  the  choice  of  candidates  for  kingship 
has  been  limited  to  a  certain  family,  while  the 
right  of  voting  was  exercisable  by  all  the  free- 
men. Such  appears  to  have  been  the  early  prac- 
tice of  most  Teutonic  States.  As  a  State  en- 
larges, this  practice  is  generally  modified.  Dr. 
Stubbs'  tells  us  that  the  election  of  the  King  in 
Anglo-Saxon  England  belonged,  both  in  form  and 
substance,  to  the  Witan,  although  exercised  by 
that  body  in  the  general  assemblies  of  the  whole 
nation.  A  striking  example  of  indirect  or  repre- 
sentative elections  in  our  time  is  afforded  by  the 
choice  of  United  States  Senators  by  the  legisla- 
tures of  the  various  States.  In  theory,  the  Presi- 
dent of  the  United  States  is  selected  by  the 
Presidential  electors  chosen  in  each  State.  In 
practice,  however,  these  electors  cast  their  votes 
for  the  party  candidate. 

Another  classification  of  elections  is  based  upon 
the  governmental  functions  of  the  offices  to  which 
persons  ai'e  chosen.  An  election  is  national 
which  has  for  its  object  the  selection  of  national 
officers,  such  as  members  of  the  United  States 
House  of  Representatives,  who  are  chosen  every 
two  years,  and  the  President  and  Vice-President, 
who  are  chosen  every  four  years.  It  is  styled  a 
State  election  when  held  for  the  choice  of  State 
officers,  such  as  (governor,  Lieutenant-Governor, 
and  members  of  tlie  State  Legislature.  If  the 
political  duties  of  an  officer  are  confined  to  a 
particular  subdivision  of  the  State,  such  as  a 
town,  a  city,  or  a  county,  his  election  is  known 
as  municipal. 

Any  fraudulent  act  tending  to  defeat  an  hon- 


est, free,  fair,  and  pure  election  is  a  criminal  of- 
fense at  common  law.  Various  statutes  have 
been  passed  in  almost  every  State  for  the  express 
purpose  of  securing  to  voters  entire  freedom  of 
action  and  of  preventing  imi^roper  practices  in 
voting,  in  receiving  votes,  in  counting  votes,  and 
in  registering  the  results.  The  validity  and  regu- 
larity of  elections  are  not  infrequently  disputed, 
and  such  disputes  j^resent  important  questions 
for  the  courts  or  for  special  tribunals.  Of  the 
latter  class,  the  most  famous  in  the  history  of 
this  country  is  the  Presidential  Electoral  Com- 
mission of  1877,  constituted  of  five  Senators, 
five  members  of  the  House  of  Representatives, 
and  five  associate  justices  of  the  United  States 
Supreme  Court,  which  decided  the  contest  be- 
tween Tilden  and  Hayes.  By  the  Federal  Con- 
stitution each  House  of  Congress  is  the  final  judge 
of  the  election  of  its  members,  and  a  similar  pro- 
vision relating  to  the  State  legislatures  is  found 
in  most  of  the  State  constitutions.  It  must  be 
confessed  that  nearly  every  case  of  contested 
election  in  Congress  or  State  legislatures  has 
been  decided  upon  purely  partisan  considerations. 
Contested  Parliamentary  elections  in  Great  Brit- 
ain are  determined  by  the  courts,  and  not  by  the 
House  of  Commons.  Surely,  this  is  the  fairer 
and  better  method. 

Election  officers,  whether  inspectors  at  the 
various  voting  precincts,  or  members  of  a  county 
or  State  board  of  canvassers,  perform  merely 
ministerial  functions.  They  are  not  judicial  or 
quasi-judicial  officers.  Their  duty  is  to  do  the 
acts  prescribed  by  statute,  and  not  to  pass  judg- 
ment upon  disputed  questions.  If  they  go  be- 
yond their  ministerial  duties  and  attempt  to 
exercise  judicial  functions,  they  subject  them- 
selves to  an  action  for  damages  by  any  person 
legally  wronged,  as  well  as  to  criminal  punish- 
ment, ( See  Ballot  ;  Electoral  Reforsi  ;  Suf- 
frage Vote,)  Consult:  People  vs.  Board  of  Can- 
vassers, 129  N,  Y.,  371-72;  People  vs.  Rice,  129 
N,  Y,,  46.5-66;  Aristotle,  Politics,  by  Weldon 
(London,  1883)  ;  Freeman,  Comparative  Politics 
(London,  1873)  ;  Woolsey,  Political  Science  (New 
York,  1877)  ;  Stanwood,  Presidential  Elections 
(1892). 

ELECTION  CAKE,  A  rich  loaf  cake,  which, 
in  the  days  when  Connecticut  held  an  annual 
election,  formed  an  important  part  of  the  re- 
freshments offered  to  visitors  to  the  State  capi- 
tal. 

ELECTION  COMMITTEE.  See  Parlia- 
ment. 

ELECTIVE  AFFINITIES.  A  term  express- 
ing an  old  concejition  of  the  cause  of  chemical 
changes.  According  to  that  conce])tion,  if  a 
given  substance  is  brought  into  contact  with  two 
other  substances,  with  either  of  which  it  is  capa- 
ble of  combining,  it  \\ill  enter  into  combination 
with  the  one  for  which  it  has  the  greater  affinity. 
Elective  affinities  were  thus  supposed  to  be  in- 
variable, and  to  be  determined  entirely  by  the 
nature  of  substances.  At  present  this  idea  is 
kno^\Ti  to  be  false,  or  rather  to  require  very  im- 
portant limitation.  The  nature  of  substances, 
while  one  of  the  factors  determining  the  course 
of  chemical  change  is  not  the  only  factor,  the 
active  masses  of  substances  and  the  temperature 
being  known  to  have  a  definite  influence  in  all 
cases.      See   Bergman;    Berthollet;    Affinity, 
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Chemical  ;  Reaction  ;  Electro  -  Chemistry  ; 
Thermo-Chemistky. 

ELECTIVE  COURSES  and  ELECTIVE 
STUDIES.  Teriiis  that  liave  come  into  common 
use  during  the  last  thirty  or  forty  years  in 
American  colleges,  and  to  some  extent  in  other 
educational  establishments,  to  indicate  the  stud- 
ies which  may  be  elected  or  chosen  by  under- 
graduate students.  In  earlier  days  there  was 
a  required  curriculvim  which  must  be  followed 
by  all  candidates  for  the  degree  of  bachelor  of 
arts.  At  a  later  period,  to  meet  the  special 
needs  or  Avishes  of  individuals,  certain  studies 
were  made  'optional' — modern  languages,  for 
example,  the  higher  branches  of  mathematics, 
botany,  surveying,  and  other  scientific  or  tech- 
nical branches.  The  rapid  growth  of  science 
and  the  enlarged  resources  of  the  colleges  were 
naturally  followed  by  enlargement  of  the  teaching 
forces,  and  by  provision  for  instruction  in  sub- 
jects before  neglected.  Choice  became  impera- 
tive. To  a  considerable  extent  this  necessity  was 
recognized  and  satisfied  by  the  foundation  of 
technical  or  scientific  schools,  sometimes  depart- 
ments of  or  annexes  to  the  old  colleges,  some- 
times independent  establishments.  Gradually  the 
old  curriculum,  often  called  the  regular  college 
course,  yielded  to  the  same  influences.  A  few 
institutions  still  adhere,  with  commendable 
pride,  to  the  theory  of  a  liberal  education  based 
upon  the  classics  and  mathematics — antecedent 
to  the  time-honored  baccalaureate  degree.  Yet 
the  American  colleges  generally  offer  in  these 
days  a  very  considerable  freedom  in  the  selec- 
tion of  subjects  to  which  the  student  may  devote 
his  time.  There  are  certain  inherent  dangers 
in  this  freedom.  The  love  of  ease  may  lead  to 
the  selection  of  courses — which  are  called  'soft' 
in  college  parlance — exacting  but  little  mental 
effort ;  or  the  ignorance  and  inexperience  of  youth 
may  lead  to  selections  which  will  be  regretted  in 
mature  life.  To  obviate  such  dangers,  it  is 
common  to  lay  before  the  students  'groups'  of 
subjects  which  form  a  good  combination.  With 
more  or  less  emphasis  these  'groups'  are  com- 
mended to  students.  As  a  further  guide  to  the 
wise  selection  of  subjects,  members  of  a  faculty 
are  always  ready  to  give  advice,  and  in  some 
places  those  teachers  who  are  most  interested 
in  pedagogics  are  officially  recognized  as  'ad- 
visers'— a  term  which  seems  to  have  been  intro- 
duced to  supersede  that  of  tutors,  who  were  re- 
garded rather  as  disciplinarians  than  as  coun- 
selors. On  the  whole,  the  establishment  of  elec- 
tive courses  marks  a  propitious  advance  in  high- 
er education.  The  system  works  well  wherever 
due  care  is  exercised  by  the  authorities  to  secure 
industry,  application,  and  concentration.  The 
L'niversity  of  Virginia  was  a  pioneer  in  the  pro- 
vision of  electives.  Most  of  the  State  univer- 
sities are  now  thoroughly  committed  to  the 
principle.  The  older  colleges,  led  by  Harvard, 
have  adopted  it  to  a  greater  or  less  extent.  The 
new  foundations — Cornell.  Johns  Hopkins,  Chi- 
cago, and  Leland  Stanford — have  never  felt  the 
fetters  of  a  traditional  curriculum. 

The  exact  position  of  any  college  can  be  ascer- 
tained only  by  reference  to  its  latest  announce- 
ments, for  changes  frequently  occur  in  the  sub- 
jects oflTered  and  in  the  technical  requirements 
for  degrees.  Consult:  Butler,  Education  in  ihe 
United  States  (Albanv.  1000)  ;  Eliot.  Educniional 
Reform  (New  York,  1898)  :  The  Educational  Re- 


tieio  (New  York,  1891,  et  seq.).  See  Colleges, 
American:  University;  and  the  various  institu- 
tions. 

ELECTORAL  COLLEGE.  In  the  political 
system  of  the  United  States,  the  body  of  electors 
in  each  State  who  have  been  chosen  to  select  the 
President  and  V'ice-President.  The  expression 
does  not  appear  in  the  Constitution  or  statutes, 
but  is  a  popular  designation  of  the  electors, 
adopted  by  analogj'  to  the  college  of  cardinals, 
to  which  the  choice  of  the  popes  is  committed. 
It  is  sometimes  employed  of  the  whole  body  of 
electors  for  President  and  Vice-President,  chosen 
by  all  the  States.  The  Constitution  prescribes 
(Art.  II.;  and  Amendments,  Art.  XII.)  the  num- 
ber of  electors  and  the  manner  in  which  they 
shall  exercise  their  high  functions,  but  leaves  to 
the  States  the  mode  of  appointing  them,  and  to 
Congress  the  power  to  determine  a  uniform  time 
for  choosing  them  and  the  day  on  which  they 
shall  give  their  votes.  Accordingly,  the  mem- 
bers of  the  electoral  college  in  each  and  every 
State  are  chosen  simultaneously  by  popular  vote 
on  the  Tuesday  next  after  the  first  Monday  in 
November.  Their  number  is  equal  to  the  whole 
number  of  Representatives  which  the  State  sends 
to  both  branches  of  Congress.  They  are  required 
to  meet  at  some  place  designated  by  the  Legisla- 
ture of  their  State  on  the  second  Monday  in 
.January,  and  then  and  there  to  vote  by  ballot 
for  President  and  Vice-President,  of  whom  one, 
at  least,  shall  not  be  a  resident  of  the  same  State 
with  themselves.  Each  electoral  college  then 
makes  a  list  of  the  names  of  all  its  candidates 
for  President  and  Vice-President,  with  the  num- 
ber of  votes  for  each ;  the  list  is  signed  and  certi-  • 
fied  by  every  member  of  the  college,  is  authenti- 
cated by  the  Governor  of  the  State,  and  trans- 
mitted to  the  President  of  the  Senate  of  the 
United  States.  On  tlie  second  Wednesday  in  Feb- 
ruary the  electoral  votes  are  opened  and  counted 
in  presence  of  both  Houses  of  Congress,  assem- 
bled in  the  chamber  of  Representatives,  and  the 
result  is  announced  by  the  president  of  the  Senate. 
T'le  persons  who  receive  the  highest  number  of 
votes,  respectively,  for  the  offices  of  President  and 
Vice-President  are  declared  elected,  provided 
they  have  received  a  majority  of  all  the  votes. 
In  case  of  a  tie,  the  House  of  Representatives, 
voting  by  States,  each  State  having  one  vote,  is 
to  choose  between  the  equal  candidates  for  Presi- 
dent, a  majority  of  all  the  States  being  necessary 
to  a  choice.  The  Senate  has  the  power  to  choose 
in  case  of  a  tie  in  the  vote  for  Vice-President.  In 
the  same  way,  in  case  there  is  no  tie,  but  the  lead- 
ing candidates  fail  to  receive  a  majority  of  all  the 
votes,  the  election  for  President  is  tlirown  into 
the  House,  and  that  for  Vice-President  into  the 
Senate.  Under  tlio  Constitution  as  originally 
framed  the  electoral  colleges  did  not  designate 
their  choice  for  President  or  Vice-President,  but 
when  the  total  votes  were  counted  by  the  Presi- 
dent of  tlie  Senate,  the  candidate  receiving  the 
highest  number  of  votes  was  declared  to  be 
elected  President,  and  his  nearest  competitor 
Vice-President.  But  the  Twelfth  Amendment  to 
the  Constitution,  adopted  in  1804,  changed  the 
mode  of  voting  for  the  two  officers,  the  electors 
being  required  to  vote  separately  for  President 
and  Vice-President. 

The  present  position  and  functions  of  the 
electoral  college  furnish  a  striking  illustration 
of  the  wav  in  which  a  written  and  stable  consti- 
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tutiou  may  be  uudeniiined  and  amended  by  tlie 
silent  process  of  customary  observance.  It  is 
obvious  that  the  Constitution  contemplates  that 
the  electoral  college  in  each  (State  shall  be  a 
deliberative  body  of  men,  freely  exercising  an 
untramraeled  choice  for  tiie  high  offices  which 
they  are  to  fill.  They  are  not  called  upon,  nor 
are  they  expected,  to  vote  as  a  unit,  still  less  to 
meet  for  the  sole  purj)0se  of  registering  a  result 
wliich  has  already  been  reached  elsewhere  and  by 
others.  That  this  remarkable  change  in  the  con- 
ception of  the  constitutional  functions  of  the 
electoral  college  has  Ijeen  brought  about  is  due 
to  the  course  of  our  political  development,  and 
particularly  to  the  national  convention  system 
of  nominating  candidates  for  the  Presidency  and 
\'ice-Presidency.  These  conventions  are  not 
recognized  by  the  Constitution,  nor  have  their 
)iominations  any  legally  binding  force.  But  the 
electors,  subsequently  nominated  and  elected  for 
the  sole  purpose  of  giving  the  vote  of  the  State 
to  a  certain  paitv  candidate,  are  as  securely 
bound  to  that  course  of  action  by  custom  and 
lionor  as  they  w((uld  be  by  statute.  The  people, 
consequently,  elect  the  President  and  Vice-Presi- 
dent by  States,  and  the  college  is  a  cumbrous 
machine  for  formally  conveying  to  Washington 
the  wishes  of  the  majority.  Since  1801  the  vote 
of  an  elector  has  been  known  with  certainty 
several  weeks  before  it  is  cast,  and  several 
months  before  it  is  officially  announced.  The 
electoral  system  has  constantly  endangered  the 
State,  on  account  of  the  absence,  until  recently, 
of  any  general  law  to  govern  the  president  of 
the  Senate  in  his  canvass  of  the  votes,  and  the 
tendency  of  Congress  to  decide  every  case  of 
doubt  or  disputed  returns  arbitrarily  as  it  arose. 
Nothing  was  accomplished,  however,  vmtil  1887, 
when  a  law  was  passed  (approved  February 
3)  to  cover  the  contingency  of  rival  electoral 
colleges  and  disputed  returns.  Under  the  tenns 
of  this  act,  each  State  is  conceded  to  have  the 
right  of  determining  all  controversies  or  con- 
tests regarding  the  appointment  of  its  own  Presi- 
dential electors ;  and  in  case  of  any  such  contest. 
Congress  is  to  accept  the  State's  settlement  of 
the  same  as  conclusive,  and  it  cannot  reject  any 
electoral  vote,  duly  certified,  unless  both  Houses 
concurrently  decide  that  that  vote  has  been 
irregularly  given.  If  more  than  one  return  from 
a  State  is  received,  only  those  votes  are  to  be 
counted  which  the  State  itself  has  indorsed 
as  regular;  but  if  the  State  has  been  unable  to 
settle  the  question,  owing  to  its  having  two  or 
more  rival  sets  of  authorities,  or  from  any  other 
cause,  then  the  two  Houses  are  to  decide  the 
dispute.  See  Constitution  of  the  United 
States  ;  Convention  :  President  ;  and  the  au- 
thorities  there    referred    to. 

ELECTORAL  COMMISSION.  In  United 
States  history,  the  body  of  men  provided  for  by 
an  act  of  Congress,  approved  January  29,  1877,  to 
settle  certain  disputed  questions  in  regard  to 
the  electoral  votes  of  several  States  in  the  Presi- 
dential election  of  187fi.  As  the  counting  of  the 
electoral  votes  in  the  presence  of  the  two  Houses 
of  Congress  proceeded  according  to  custom,  it 
had  been  found  that  there  were  conflicting  cer- 
tificates from  four  different  States — Florida. 
Louisiana,  Oregon,  and  South  Carolina;  and  the 
two  Houses  were  unable  to  agree  in  any  case 
which  certificate  should  be  received  as  genuine. 
The   Senate  at  the  time  was  controlled  by  the 


Republican  Party,  the  House  of  Representatives 
by  the  Democratic  Party,  and  there  was  thought 
to  be  danger  of  civil  disturbances  on  account  of 
certain  questions  likely  to  arise  in  the  counting 
of  the  electoral  votes.  Under  these  circum- 
stances, a  majority  of  each  of  the  two  political 
parties  in  Congiess  agreed  to  create  a  commis- 
sion to  be  composed  of  five  Senators  chosen  by 
the  Senate;  five  members  of  the  House  of  Repre- 
sentatives, chosen  by  that  bod}';  and  five  asso- 
ciate justices  of  the  Supreme  Court,  four  of 
whom  were  designated  by  the  act  of  Congress, 
and  the  fifth  of  whom  was  to  be  selected  by  the 
foul' — to  which  commission  should  be  referred, 
for  judgment  and  decision,  the  question  which 
of  two  or  more  conflicting  certificates  received 
from  any  State  of  the  votes  cast  by  the  electoral 
college  of  such  State  for  President  and  Vice- 
President  in  the  election  of  1876  was  the  certifi- 
cate provided  for  in  the  Constitution  of  the 
United  States.  The  judgment  of  the  commission 
in  any  matters  referred  to  it,  unless  set  aside  by 
the  concurrent  action  of  the  Houses  of  Congress, 
was  to  be  final.  The  proposed  law  was  there- 
upon enacted,  and  the  Senate  appointed  three 
Republicans  and  two  Democrats,  and  the  House 
of  Repi-esentatives  three  Democrats  and  two 
Republicans  as  m.embers  of  tlie  commission.  Of 
the  four  associate  justices  of  the  Supreme  Court 
who  were  named  in  the  law,  two  were  understood 
to  be  Democrats  and  two  Republicans;  and  these 
selected  as  the  fifth  associate  justice  to  serve 
with  them  ujion  the  commission,  Mr.  Justice 
Bradley,  a  Republican.  The  commission  was 
constituted  as  follows:  Justices  Clifford,  Strong, 
]Miller,  Field,  and  Bradley:  Senators  Edmunds, 
Morton,  Frelinghuysen,  Thurman,  and  Baj^ard; 
and  Representatives  PajTie,  Hunton,  Abbott,  Gar- 
field, and  Hoar.  Upon  the  illness  of  Senator 
Thurman,  his  place  was  filled  by  the  choice  of 
Senator  Kernan.  The  certificates  and  accom- 
panying papers  were  successively  referred  to  the 
commission,  which  proceeded  to  hear  argument 
upon  the  questions  involved.  '  A  notable  grouj)  of 
distinguished  lawyers  participated  in  the  con- 
duct of  the  case,  William  M.  Evarts,  Stanley 
Matthews,  E.  W.  Stoughton,  and  Samuel  Shella- 
barger  representing-  the  Republicans,  and  Judge 
J.  S.  Black,  Matthew  H.  Carpenter,  Charles 
O'Conor,  J.  A.  Campbell,  Lyman  Trumbull,  Ash- 
bel  Green,  JNIontgomery  Blair,  George  Hoadlev. 
William  C.  Whitney,  R.  T.  Merrick,  and  A.  P. 
jNIorse  representing  the  Democrats.  The  result 
in  the  case  of  each  State  was  a  decision  of  the 
commission,  by  a  vote  of  8  to  7 — the  vote  fol- 
lowing the  line  of  party  division  in  the  body — 
that  the  certificate  of  the  electoral  votes  cast  for 
Hayes  and  \Mieeler,  the  Republican  candidates 
for  President  and  Vice-President,  was  the  cer- 
tificate which  contained  the  lawful  electoral  vote 
of  said  State,  and  that  the  other  certificates  were 
illegal  and  void.  The  Republican  Senate  con- 
curred in  this  judgment  in  each  case,  while  the 
Democratic  House  of  Representatives  dissented. 
The  decision  of  the  conunission,  therefore,  ac- 
cording to  the  terms  of  the  statute,  became 
irrevocable;  the  electoral  votes  were  counted 
accordingly:  and  Rutherford  B.  Hayes  and  Wil- 
liam A.  Wheeler  were  found  duly  elected  by  a 
majority  of  one  electoral  vote,  respectively  Presi- 
dent and  Vice-President  for  a  term  of  four  years, 
from  March  4,  1877.  The  controlling  question 
before  the  commission  was  whether — an  electoral 
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certificate  being  in  form  according  to  law,  as 
those  in  favor  of  the  Republican  candidates 
were — it  was  comijetent  for  Congress  or  the  com- 
mission to  go  behind  the  same  and  take  evidence 
modifying  or  explanatory  (aliunde)  in  support 
of  alleged  irregularities  and  frauds  committed 
before  such  certificate  was  issued.  Upon  this 
question  the  Democrats  in  Congress  and  in  the 
commission  took  the  affirmative,  while  the  Re- 
publicans took  the  negative.  The  full  proceed- 
ings of  the  commission  were  published  as  part 
iv.,  vol.  V.  of  the  Congressional  Record  of  1877. 

ELECTORAL  REFORM.  In  general,  any 
improvement  by  law  or  custom  in  the  manner  of 
conducting  elections  to  public  office.  Specifically, 
the  phrase  describes  the  movement  of  the  last 
hundred  years  for  the  purification  of  elections  in 
Great  Britain  and  the  United  States. 

It  is  of  the  utmost  importance,  in  a  State 
whose  government  rests  wholly  or  in  great  part 
on  popular  suff'rage,  that  public  elections  should 
be  free  and  honest.  ^Yhen  they  are  of  this  char- 
acter, public  officials  are  true  representatives  of 
the  people,  and  the  legislation  and  policies  which 
such  officials  adopt  fairly  reflect  the  popular  will. 
The  tendency,  however,  in  every  representative 
government  is  toward  the  control  of  nominating 
conventions  and  of  elections  by  small  bodies  of 
men  whose  energies  are  chiefly  directed  to  the 
manipulation  of  caucuses  and  party  machinery. 
While  the  great  mass  of  electors  are  engrossed  in 
the  conduct  of  their  private  affairs,  these  pro- 
fessional politicians,  taking  advantage  of  the 
popular  apathy,  dictate  nominations  to  office, 
force  party  conventions  to  register  their  secret 
choices,  and  control  the  entire  machinery  of 
elections. 

Accordingly,  agitation  for  electoral  reforms  has 
usually  been  directed  toward  one  of  three  ends : 

( 1 )  A  cnange  in  the  qualifications  of  electors ; 

(2)  securing  to  electors  the  free  and  effective 
expression  of  their  choice  of  officers :  ( 3 )  the 
punishment  of  those  guilty  of  corrupt  practices 
in  connection  with  elections. 

( 1 )  Qf  ALiFiCATioxs  OF  ELECTORS.  Both  in  Great 
Britain  and  in  the  United  States  the  State  has 
treated  the  elective  franchise  as  a  privilege  of  its 
citizens,  and  not  as  one  of  their  natural  rights. 
Hence  it  has  bestowed  that  privilege  from  time  to 
time  upon  those,  and  those  only,  who  it  has  been 
considered  would  use  it  wisely  and  for  the  best 
interests  of  the  State.  Public  opinion  concerning 
the  proper  qualifications  of  voters  has  undergone 
many  changes  during  the  last  hundred  years. 
In  the  main,  these  have  been  in  the  direction  of 
extending  the  franchise  to  new  classes  of  voters, 
of  broadening  the  basis  of  the  electorate.  ^Yhen 
the  United  States  became  independent,  suffrage 
was  limited  in  every  one  of  the  commonwealths  to 
property-owners.  In  IMassachusetts  it  was  re- 
quired not  only  that  the  voter  be  of  age.  but  that 
he  be  the  owner  of  real  estate  worth  £60  sterling. 
or  of  a  freehold  yielding  f.3  annual  income.  In 
Xew  York  it  was  necessary  that  he  be  seized  of  a 
freehold  worth  £20.  or  pay  a  rent  of  40  shillings 
a  year,  and  ha^-e  his  najue  on  the  list  of  tax- 
payers. South  Carolina  insisted  upon  the  voter 
being  a  white  freeman  and  freeholder,  and  be- 
lieving in  the  existence  of  a  God  and  in  a  future 
state  of  rewards  and  punishment. 

During  the  last  century.  howcA-er.  most  of  the 
States  accepted  the  theory  of  universal  man- 
hood suffrage,  and  extended  the  elective  franchise 


to  all  male  citizens  of  twenty-one  years  and  up- 
ward, while  a  few  of  the  States  have  granted  to 
women  also  the  privilege  of  voting.  Although 
the  tide  of  electoral  reform  in  this  country  has 
set  mainly  in  the  direction  of  universal  suffrage, 
in  some  States  its  purpose  has  been  to  impose 
restfictions  upon  the  elective  franchise.  Cali- 
fornia, for  example,  has  enacted  that  no  person 
who  is  unable  to  read  the  State  Constitution  in 
the  English  language  and  write  his  name  shall 
ever  exercise  the  privilege  of  a  State  elector. 
Connecticut  and  ^lassachusetts  impose  somewhat 
similar  restrictions  upon  voters.  Several  of  the 
Southern  States  have  recently  limited  the  suf- 
frage by  imposing  educational  qualifications  upon 
voters,  or  by  requiring  them  to  pay  certain  taxes. 
This  policy  has  for  its  prime  object  the  dis- 
qualification of  ignorant  and  indigent  negroes.  In 
Louisiana  and  some  other  States  persons  are  per- 
mitted to  vote  who  do  not  possess  the  prescribed 
qualifications,  provided  they  were  entitled  to  vote 
on  January  1,  1867,  or  are  sons  or  grandsons  of 
persons  thus  entitled.  The  class  thus  excepted 
includes  poor  and  illiterate  whites. 

In  Great  Britain  the  trend  of  electoral  reform 
has  followed  the  same  general  course  as  in  the 
United  States,  although  it  has  not  yet  reached 
the  goal  of  universal  manhood  suff'rage.  The 
electorate  has  been  extended  several  times,  until 
it  includes  not  only  copyholders,  leaseholders, 
and  householders  of  premises  of  small  values, 
but  also  men  occupying  lodgings  of  the  yearly 
value  of  £10.  Agitation  is  still  in  progress  for 
extending  the  elective  franchise  to  all  men  of 
proper  age  and  sound  mind,  without  regard  to  the 
o\\Tiership  or  occupation  of  property,  and  also 
for  enabling  women  to  vote.     See  Woman  Suf- 

FR.\GE. 

( 2 )  Protection  of  Voters.  It  is  of  prime  im- 
portance that  perfect  freedom  of  choice  should 
be  secured  to  electors.  Henc^  the  secret  ballot 
has  been  substituted  for  the  viva  voce  vote  (see 
B.\llot),  and  bribery  and  intimidation  of  elec- 
tors are  treated  as  grave  criminal  oft'enses.  Xot 
only  should  the  elector  be  allowed  to  exercise  his 
free  choice  at  the  polls,  but  that  freedom  ought 
not  to  be  rendered  ineffective  by  the  improper  ma- 
nipulation of  caucuses  or  primaries,  or  by  giving 
to  the  voters  of  some  districts  undue  advantage 
over  others.  The  caucus  or  primary  is  a  meeting 
of  the  members  of  a  particular  political  party  or 
group  for  the  purpose  of  nominating  candidates 
for  office  within  a  prescribed  district,  or  of  elect- 
ing delegates  to  larger  conventions  of  the  partv. 
or  of  declaring  party  principles.  These  gather- 
ings have  often  been  controlled  by  unscrupulous 
persons,  who  have  not  hesitated  to  resort  to 
fraud  and  violence.  In  order  that  the  party 
cavicus  or  primary  should  reffect  the  views  of  the 
majority  of  the  party  electors  of  the  district, 
statutes  have  been  enacted  in  seA'eral  States  sur- 
rounding these  voluntary  gatherings  with  many 
of  the  legal  safeguards  which  protect  general  elec- 
tions. The  plnce  and  time  for  the  caucus  or 
primary  is  fixed  by  law:  tlie  manner  of  registra- 
tion and  voting  is  prescribed,  and  severe  criminal 
penalties  are  affixed  to  fraudulent  or  violent 
manipulations  of  these  meetings. 

While  this  legal  regulation  of  the  primary  has 
done  much  to  mitigate  its  evils,  it  is  still  open 
to  the  objection  that  it  leaves  the  control  of  the 
nominating  system  in  the  hands  of  the  party 
managers,    and    practically    excludes    the    inde- 
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pendent  voter  from  exercising  any  considerable 
intluence  in  the  selection  of  candidates  for  public 
olHce.  The  recent  increase  in  the  number  of  inde- 
pendent voters  has  given  them  new  weight  in  poli- 
tics, and  they  are  now  demanding  a  further  re- 
form, which  has  in  contemplation  the  substitution 
of  'direct'  for  primary  and  caucus  nominations. 
This  is  to  be  efl'ected  by  permitting  a  specified 
number  of  registered  voters  to  place  a  candidate 
in  nomination  directly,  by  a  written  declaration 
signed  by  them,  and  without  the  intervention 
of  the  macliinery  of  caucuses  and  conventions 
new  employed.  All  candidates  for  a  given  office 
being  nominated  in  the  same  simple  and  direct 
way,  it  is  assumed  that  they  will  represent  the 
unconstrained  choice  of  the  electorate,  and  that 
all  will  occupy  an  equal  footing  as  candidates. 
The  method  of  'direct  nominations,'  as  it  is 
called,  has  recently  been  adopted  in  several  of 
the  Western  States,  and  is  apparently  meeting 
with  increasing  favor  in  other  parts  of  the  coun- 
try. The  experiment  is  too  new,  however,  to  fur- 
nish any  satisfactory  evidence  of  its  real  value. 

A  flagrant  example  of  the  control  of  elections 
by  corrupt  party  managers  was  formerly  afforded 
by  the  pocket  and  rotten  boroughs  of  England, 
which  were  disfranchised  by  the  Reform  Bill 
of  18.32.  These  were  boroughs  (having  the 
right  to  elect  members  of  Parliament)  that 
were  controlled  by  non-resident  noblemen,  either 
by  reason  of  their  landed  proprietorship  or 
of  their  purchase  of  the  electors.  In  many 
of  them  the  number  of  voters  was  very 
small.  For  example,  the  borough  of  Gatton  had 
but  seven  electors,  and  that  of  Old  Sarum  but 
one — the  keeper  of  an  alehouse.  When  Lord 
Russell  introduced  his  Reform  Bill  in  1831,  90 
members  of  Parliament  were  returned  by  46  bor- 
oughs with  less  than  50  votes  each,  and  a  major- 
itv  of  the  House  of  Commons  was  elected  by 
15,000  out  of  3,000,000  male  adults.  One  peer 
controlled  boroughs  which  sent  up  11  members 
of  his  choice  to  the  House  of  Commons,  while 
some  of  the  great  manufacturing  centres  had  no 
representation  in  Parliament.  The  Reform  Bill 
disfranchised  56  of  these  rotten  boroughs,  and 
made  a  new  distribution  of  Parliamentary  repre- 
sentatives throughout  the  kingdom. 

A  condition  of  things  somewhat  similar  to  that 
in  Britain  when  Lord  Russell  introduced  his 
Reform  Bill  exists  in  some  of  our  States,  notably 
Connecticut,  where  the  imit  of  legislative  repre- 
sentation is  the  township.  A  century  and  a  half 
ago  such  a  basis  of  representation  was  a  fair 
one.  Now  it  is  not.  ^Tany  of  the  towns  have 
now  a  smaller  population  than  a  hundred  years 
ago,  while  others  have  increased  their  voters  a 
thousandfold.  As  a  result,  a  handful  of  electors 
in  a  rural  township  may  have  an  equal  voice  in 
the  State  Legislature  with  a  thousand  electors  in 
a  large  village  or  a  city.  Agitations  for  a  redis- 
tribution of  legislative  representatives  will  con- 
tinue undoubtedly  until  the  present  condition  of 
things  in  such  States  is  changed. 

The  Fourteenth  Amendment  to  the  Federal  Con- 
stitution provides  tliat  when  the  riglit  to  vote 
at  any  Federal  or  State  election  is  denied  to 
any  of  the  male  inhabitants  of  a  State  "being 
twenty-one  years  of  age  nnd  citizens  of  the  Unit- 
ed States,  or  in  any  \\'ay  abridged,  except  for 
participation  in  rebellion  or  other  crime,  the 
basis  of  representation  [in  Congress]  therein 
shall   be    reduced    in    the    proportion    which    the 


number  of  such  male  citizens  shall  bear  to  the 
whole." 

(3)  Corrupt  Electoral  Practices.  The  most 
heinous  of  these  are  false  personation  and  re- 
peating by  voters,  and  bribery  and  intimidation 
by  candidates  for  office  or  their  partisans.  Both 
in  Britain  and  in  this  country  repeated  efl"orts 
have  been  made  by  legislators  to  eradicate  tliese 
practices,  but  without  entire  success.  Perhaps 
the  most  comprehensive  and  rigorous  piece  of 
legislation  of  this  sort  is  the  British  Corrupt 
Practices  Act  of  1883,  with  its  amendments.  Its 
principal  features  are:  (1)  The  severe  penalties 
inflicted  upon  those  guilty  of  false  personation 
at  the  polls  or  of  voting  more  than  once  at  the 
same  election,  as  well  as  upon  all  who  indulge  in 
the  intimidation,  undue  influence,  or  bribery  of 
voters;  (2)  the  restriction  within  very  narrow 
limits  of  the  employment  of  paid  agents,  clerks, 
messengers,  and  others  by  candidates  or  election 
committees;  (3)  the  prescribing  of  a  fixed  scale 
of  lawful  expenditures  by  candidates  and  com- 
mittees; (4)  requiring  a  full  and  correct  account 
of  such  expenditures.  Several  of  our  States  have 
laws  of  a  similar  character.  Although  none  of 
them  are  as  sweeping  or  as  effective  as  the  Brit- 
ish act,  their  results  have  been  beneficial. 

A  lucid  account  of  the  provisions  and  working 
of  the  British  statute,  by  its  draftsman,  Sir 
Henry  James,  will  be  found  in  The  Forum  for 
April,  1893  (vol.  xv.,  p.  129).  The  article  is 
followed  by  accounts  of  similar  statutes  in  sev- 
eral of  our  States.  Lord  Bradbourne  criticises 
the  British  act  in  a  series  of  very  entertaining 
articles  on  "Old  Elections  in  England"  {Black- 
nood's  Maqazine,  cli.  763,  and  id.,  clii.  38,  248, 
688). 

Some  of  the  grosser  forms  of  fraud  at  elections, 
such  as  the  use  of  fraudulent  and  tissue  ballots 
and  the  stuffing  of  ballot-boxes,  have  been  ren- 
dered obsolete  by  the  adoption  of  the  Australian 
ballot,  and  the  assumption  by  the  State  of  the 
duty  of  furnishing  an  official  ballot  in  place  of 
the  jiarty  ballot  formerly  provided  by  the  sev- 
eral party  organizations.  The  practice  of  re- 
peating, dishonest  counts,  and  false  returns  of 
votes  have  been  checked  by  the  registration  of 
voters,  the  provision  of  an  increased  number  of 
official  watchers  at  the  polls,  and,  in  some  parts 
of  the  country,  by  the  employment  of  voting 
and  counting  machines.  See  B.\llot;  Corrupt 
Practice.s  :  Electiox  :  Voting-Maciiixe.  Con- 
sult:  Bishop,  Colonial  Elections  (New  York, 
1893)  ;  Dallinger.  Nominations  for  Elective  Office 
(Xew  York,  1897):  Stiircks.  Prima rif  Election 
Legislation  (New  York,  1898)  ;  Ward.  Treatise 
on  the  Law  Relating  to  Parliamentary  and  Mu- 
nicipal Elections  (2d  ed..  London,  1886). 

ELECTORAL  VOTES.  The  votes  cast  by 
Presidential  electors  in  the  Ignited  States  for 
the  Presidential  and  Vice-Presidential  candi- 
dates. The  candidates  for  the  two  offices  were 
not  voted  for  separately  imtil  after  1805,  before 
whicli  time  the  candidate  receiving  the  largest 
total  number  of  votes  at  any  given  election  w\as 
declared  President,  and  the  one  receiving  the 
next  largest  number  the  Vice-President.  The 
electoral  votes  cast  in  the  various  campaigns 
since  1789  have  been  as  follows:  In  1789: 
(.'eorge  Washington,  69;  John  Adams.  34;  Sam- 
uel Huntington,  2:  .lohn  Jay,  9;  John  Hancock, 
4;  Robert  H.  Harrison,  6;  George  Clinton,  3; 
John  Rutledge,  6;  .John  ^lilton,  2;  James  Arm- 
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strong.  Edward  Telfair,  and  Benjamin  Lincoln, 
cacb,"l.  In  1793:  George  \\a5hington,  132; 
John  Adams,  77;  George  Clinton,  50;  Thomas 
Jefferson,  i;  Aaron  Burr.  1.  In  1797:  John 
Adams,  71;  Thomas  Jefferson,  68:  Thomas 
Pint-kney,  59;  Aaron  Burr,  30;  Samuel  Adams, 
15;  Oliver  Ellsworth,  11;  George  Clinton.  7; 
John  Jay,  5;  James  Iredell.  3;  Samuel  Johnston, 
(ieorge  Washington,  and  John  Henry,  each,  2; 
Charles  C.  Pinekne}-,  1.  In  1801:  Thomas  Jef- 
ferson and  Aaron  Burr,  each  73;  John  Adams, 
65;  C.  C.  Pinckney,  64;  John  Jay,  1.  In  1805: 
for  President,  Thomas  Jefferson,  162;  C.  C. 
Pincknev.  14;  for  Vice-President,  George  Clinton. 
162;  Rufus  King,  14.  In  1809:  for  President. 
James  ^Madison,  122 ;  C.  C.  Pinckney,  47 : 
George  Clinton,  6;  for  Vice-President,  George 
Clinton,  113;  Rufus  King,  47;  John  Langdon,  9; 
James  Monroe,  3 ;  and  .James  Madison,  3.  In 
1813:  for  President,  James  Madison,  128;  Ue 
Witt  Clinton,  89:  for  Vice-President,  Elbridge 
Gerry,  131;  Jared  Ingersoll,  86.  In  1817:  for 
President,  James  Monroe,  183;  Rufus  King,  34; 
for  Vice-President,  Daniel  D.  Tompkins,  183; 
•Tohn  E.  Howard.  22;  James  Ross.  5;  John 
Marshall,  4;  Robert  G.  Harper,  3.  In  1821: 
for  President,  James  ^Monroe,  231;  John  Q. 
Adams,  1 ;  for  Vice-President,  Daniel  D.  Tomp- 
kins, 218:  Richard  Stockton,  8;  Daniel  Rodney, 
4;  Robert  G.  Harper,  Richard  Rush,  each,  1. 
In  1825:  for  President,  John  Q.  Adams,  84;  Wil- 
liam H.  Crawford,  41;  Andrew  Jackson,  09; 
Henry  Clay,  37;  for  Vice-President.  John  C.  Cal- 
houn^ 182;  Xathan  Sanford,  30-  Nathaniel 
Macon,  24 ;  Andrew^  Jackson,  13 :  IMartin  Van 
Buren.  9;  Henry  Clay,  2.  In  1829:  for  Presi- 
dent, Andrew  Jackson,  178:  John  Quincy  Adams, 
83;  for  Vice-President,  John  C.  Calhoun,  171; 
Richard  Rush,  83;  William  Smith,  7.  In  1833: 
for  President,  Andrew  Jackson,  219;  Henry 
Clay,  49;  John  Floyd.  11;  William  Wirt,  7'; 
for  Vice-President,  ^Martin  Van  Buren.  189; 
John  Sergeant.  49 ;  William  Wilkins,  30 :  Henry 
Lee.  11;  Amos  Ellmaker,  7.  In  1837:  for  Presi- 
dent, Martin  Van  Buren,  170;  William  H.  Har- 
rison, 73  :  Hugh  L.  White,  26 :  Daniel  Webster, 
14;  Willie  P.  Mangum,  II;  for  Vice-President, 
Richard  M.  Johnson.  147 ;  Francis  Granger.  77 ; 
John  Tyler,  47 ;  William  Smith,  23.  In  1841  : 
for  President,  William  H.  Harrison,  234 ;  Martin 
Van  Buren,  60:  for  Vice-President.  John  Tyler, 
234  :  Richard  :M.  Johnson.  48  ;  Lyttleton  W.  Taze- 
well, 11;  James  K.  Polk.  1.  In  1845:  for  Presi- 
dent, James  K.  Polk,  170:  Henry  Clay,  105;  for 
Vice-President,  George  M.  Dallas,  170;  Theodore 
Frelinghuysen.  105.  In  1840:  for  President, 
Zaeharv  Tavlor,  163;  Lewis  Cass,  127;  for  Vice- 
President.  Millard  Fillmore.  163;  William  0. 
Butler,  127.  In  1853:  for  President.  Franklin 
Pierce,  254 :  Winfield  Scott.  42 ;  for  Vice-Presi- 
dent, William  R.  King,  254 :  William  A.  Graham, 
42.  In  1857:  for  President,  James  Buchanan, 
174;  John  C.  Fremont,  114;  Millard  Fillmore,  8; 
for  Vice-President,  John  C.  Breckinridge.  174; 
William  L.  Dayton,  114;  A.  J.  Donelson,  8.  In 
1861:  for  President,  Abraham  Lincoln,  180; 
John  C.  Breckinridge,  72 :  Stephen  A.  Douglas. 
12;  John  Bell,  39;  for  Vice-President,  Hannibal 
Hamlin,  180;  Joseph  Lane.  72:  Herschel  V. 
Johnson,  12;  Edward  Everett,  39.  In  1865:  for 
President.  Abraham  Lincoln.  212;  George  B.  Mc- 
Clellan,  21;  for  Vice-President,  Andrew  Johnson, 
212;    George   H.    Pendleton,   21.      In    1869:    for 


President,  Clysses  S.  Grant,  214;  Horatio  Sey- 
mour, 80;  for  Vice-President,  Schuyler  Colfax, 
214;  Frank  P.  Blair,  Jr.,  80.  In  1873:  for  Presi- 
dent, Ulysses  S.  Grant,  286;  Thomas  A.  Hen- 
dricks, 42;  B.  Gratz  Brown,  18  (Horace  Greeley 
having  died  in  Xovember,  1872)  ;  Charles  J. 
Jenkins,  2;  David  Davis,  1;  for  Vice-President, 
Henry  Wilson,  286:  B.  Gratz  Brown,  47;  G.  W. 
Julian,  A.  H.  Colquitt,  each,  5 ;  J.  M.  Palmer, 
T.  E.  Bramlette,  each,  3;  W.  S.  Groesbeck,  W. 
B.  Machen,  X.  P.  Banks,  each,  1.  In  1877:  for 
President,  Rutherford  B  Hayes,  185;  Samuel  J. 
Tilden,  184;  for  Vice-President,  William  A. 
Wheeler,  185;  Thomas  A.  Hendricks,  184.  In 
1881:  for  President,  James  A.  Garfield,  214; 
Winfield  S.  Hancock,  155;  for  \  ice-President, 
Chester  A.  Arthur,  214;  William  H.  English, 
155.  In  1885:  for  President,  Grover  Cleveland, 
219;  James  G.  Blaine.  182;  for  Vice-President, 
Thomas  A.  Hendricks,  219;  John  A.  Logan.  182. 
In  1889:  for  President,  Benjamin  Harrison,  233; 
Grover  Cleveland.  168:  for  Vice-President,  Levi 
P.  Morton,  233;  Allen  G.  Thurman,  168.  In 
1893:  for  President,  Grover  Cleveland,  277;  Ben- 
jamin Harrison,  145;  J.  B.  Weaver,  22;  for  Vice- 
President.  A.  E.  Stevenson.  277;  W.  Reid,  145: 
J.  G.  Field,  22.  In  1897:  for  President,  William 
McKinley,  271;  William  J.  Bryan,  176;  for  Vice- 
President,  Garret  A.  Hobart,  271;  Arthur  Sewall, 
149;  Thomas  E.  Watson,  27.  In  1901:  for  Presi- 
dent, William  McKinley,  292;  William  J.  Bryan, 
155;  for  Vice-President,  Theodore  Roosevelt,  292; 
A.  £.  Stevenson,  155.  Consult  Stanwood,  History 
of  the  Presidency   (Boston,  1898). 

ELECTORS,  German  Imperial  (Lat.,  from 
eligere,  to  choose).  In  the  Holy  Roman  Empire, 
the  college  of  lay  and  ecclesiastical  princes  in 
whom  the  right  of  choosing  the  King  of  the 
Romans  was  vested.  With  the  extinction  of  the 
Carolingian  line  after  the  breaking  up  of  the 
Empire  of  Charles  the  Great,  tlie  kingship  in 
Germany  became  elective,  the  right  of  election 
residing  in  certain  of  the  great  feudatories, 
though  just  in  whom  or  on  what  grounds  is  not 
clear  from  the  early  mediaeval  accounts.  An 
electoral  body  is  vaguely  mentioned  in  chronicles 
of  1152,  1198,  and  12.30,  but  there  is  no  dear 
indication  as  to  who  composed  the  body.  A 
letter  of  Pope  Lrban  IV.  in  1263  says  that  the 
right  belongs  by  immemorial  custom  to  seven 
persons.  The  electoral  college  was  first  clearly 
defined  in  1356  in  the  Golden  Bull,  a  constitu- 
tion for  the  Holy  Roman  Empire,  issued  by 
the  Emperor  Charles  IV.  This  document  also 
prescribed  the  exact  form  and  manner  of  election 
cf  the  'King  of  the  Romans  and  future  Em- 
peror.' The  statements  in  this  document  seem 
to  indicate  that  the  right  of  election  liad  been 
attached  to  certain  hereditary  offices  in  the 
Imperial  Court,  as  each  prince  elector  is  asso- 
ciated with  such  an  oQice.  The  electors  were 
the  Archbishop  of  Mainz  (Mayence).  Arch- 
Chancellor  of  the  Holy  Empire  for  Ger- 
many :  the  Archbishop  of  Cologne,  Arch-Chan- 
cellor for  Italy;  the  Archbishop  of  Treves 
(Trier).  Arch-Chancellor  for  the  Gallic  Pro%-- 
inces  and  Aries;  the  King  of  Bohemia.  Arch- 
Cupbearer;  the  Count  Palatine  of  the  Rhine, 
Arch-Steward :  the  Duke  of  Saxony,  Arch- 
Marshal  :  and  the  ^Margrave  of  Brandenburg, 
Arch-Chamberlain.  These  electors  had  special 
dignities  and  privileges,  which  were  elaborately 
set   forth    in    the    Golden    Bull.      They    had   no 
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especial  legal  powers  beyond  that  of  election,  but 
through  that  they  exercised  a  strong  influence 
on  imperial  affairs.  The  German  princes  held 
that  an  election  as  King  of  the  Romans  by 
the  German  electors  was  also  an  election  as 
Holy  Roman  Emperor ;  but  the  popes  con- 
tended that  they  alone,  as  vicars  of  God, 
could  bestow  the  imperial  dignity.  The 
Peace  of  Westphalia  (164S)  created  an  eighth 
electorate  for  the  heirs  of  the  Coimt  Palatine, 
Frederick  V.,  who  had  been  despoiled  of  his  elec- 
torate in  behalf  of  the  Duke  of  Bavaria  in  the 
Thirty  Years'  ^^'ar.  A  ninth,  that  of  Brunswick- 
Liineburg,  was  created  in  1692,  and  fully  estab- 
lished in  1710,  as  the  electorate  of  Hanover.  In 
1777  the  inheritance  of  Bavaria  by  the  Elector 
Palatine  restored  the  number  to  eight.  In  1803, 
just  before  the  dissolution  of  the  Holy  Roman 
Empire,  changes  were  made,  the  number  being 
increased.  Among  the  rulers  raised  at  this  time 
to  the  dignity  of  elector  was  the  Landgrave  of 
Hesse-Cassel,  in  whose  house  the  title  was  re- 
tained till  the  extinction  of  the  State  in  1866. 
From  the  fifteenth  century  the  electors  consti- 
tuted a  separate  college  in  the  Imperial  Diet. 
Consult:  Bryce,  The  Holy  Roman  Empire  (Lon- 
don, 1892)  :  Turner,  The  Germanic  Constitution 
(New  York,  1888).  The  Golden  Bull  is  trans- 
lated in  Henderson,  Select  Historical  Documents 
of  the  Middle  Ages  (London,  1892).  See  Holy 
Roman  Empire. 

ELEC'TRA  (Lat.,  from  Gk.  'HX^/vrpa).  In 
Greek  legend:  (1)  The  daughter  of  Agamemnon 
a,nd  Clytemnestra,  and  the  sister  of  Orestes  and 
Iphigenia.  While  Agamemnon  was  absent  at 
the  siege  of  Troy,  his  cousiij  .Egisthus  corrupted 
Clytemnestra.  and,  on  the  great  leader's  return, 
shamefulh'  assisted  her  in  murdering  him. 
Electra,  alarmed  for  the  safety  of  Orestes,  and 
desiring  to  have  in  him  an  avenger,  contrived 
to  send  him  to  his  uncle  Strophius,  King  of 
Phocis.  There  he  met  Pyladis,  and  formed  with 
him  the  friendship  so  famed  in  story — an  at- 
tachment further  cemented  by  the  marriage  of 
his  friend  to  his  sister.  There  is  a  tradition 
that  .i^^gisthus  sought  to  humble  her  by  forcing 
her  to  marry  a  peasant,  but  the  fellow,  mindful 
of  the  gods,  duly  restored  her  to  Orestes.  By 
Pylades  she  was  mother  of  Strophius  and  Medon. 
Her  experiences  are  recounted  by  ^schylus  in 
the  Choephoi,  by  Sophocles  in  Electra,  by  Eurip- 
ides in  the  three  dramas  Electra,  Orestes,  and 
Iphigenia  Among  the  Taiiri,  by  Racine  in  Elec- 
tra, and  by  Goethe  in  Iphigenie  auf  Taiiris.  (2) 
Wife  of  Atlas,  by  Zeus,  mother  of  Dardanus, 
and  one  of  the  Oceanides.  (3)  One  of  the 
Pleiades,  daughter  of  Atlas  and  Pleione.  See 
Agamemnon;  Orestes;  Iphigenia;  and  JEois- 
THrs. 

ELECTRA,  a-lek'tra.  A  drama  by  Galdos. 
presented  at  the  Teatro  Espafiol  in  ^Madrid  on 
January  30,  1901.  This  play  gave  Galdos  an 
opportunity  of  advancing  his  liberal  ideas,  and 
has  made  a  deep  impression  in  Spain. 

ELECTRICAL  MACHINE  (from  electric. 
frojn  Lat.  clrrfrinu.  dk.  ijXeKTpo v.  i'l eJctr on,  anther  ■. 
connected  with  ijkiKTup,  T'lektAr,  bright  sun,  Skt. 
nrlca,  sun,  from  arc.  to  shine).  An  instrument 
which  generates  electricity  by  friction  or  by 
the  inductive  action  of  one  set  of  conductors 
on  another.  It  is  believed  that  the  earliest 
known  form  was  that  of  Otto  von  Guericke.  which 


is  described  and  illustrated  in  his  work  Experi- 
menta  Xova  (Amsterdam,  1672),  a  drawing  from 
which  is  reproduced  in  Fig.  1.  It  consisted  of  a  ball 
of  sulphur  mounted  on  an  axle  which  could  be  re- 
volved. The  dry  hand  of  the  experimenter  was 
placed  in  contact  with  the  sulphur  sphere,  which 


Fig.  1.  VON  guericke's  electeical  machine. 

was  electrified  by  the  friction  thus  developed. 
In  Gravesande's  Physices  Elementa  (1720)  is 
described  an  electrical  machine  where  the  ball 
of  sulpliur  is  replaced  by  a  hollow  glass  sphere 
which  is  rotated  by  means  of  cords  or  belts  con- 
nected with  a  \\heel  and  crank.  In  this  ap- 
paratus threads  are  provided  which  are  attracted 
to  the  charged  sphere  to  show  its  electrification. 
In  1744  the  electrical  machine  was  improved  by 
Bose  of  Wittenberg,  who  introduced  a  metallic 
conductor,  by  means  of  which  the  electricity 
could  be  conducted  from  the  sphere  to  the  earth 
and  produce  a  spark  on  its  way.     In  the  same 


Fig  2.  simple  frictional  machine. 

year  Winkler  of  Leipzig  devised  a  machine  with 
a  cj'linder  of  glass  instead  of  a  sphere,  and  sub- 
stituted for  the  hand  two  pieces  of  wool  or 
leather  to  rub  against  the  glass.  Subsequent 
developments  in  the  eighteenth  century  included 
devices  to  rotate  the  cylinder,  collecting  combs 
or  conductors  with  points,  the  use  of  amalgam 
on  the  rubbing  surfaces,  and,  finally,  the  sub- 
stitution of  a  disk  of  glass  for  the  cylinder  and 
sphere  previously  employed. 

In  its  usual  form  the  frictional  machine,  as 
these  early  pieces  of  apparatus  were  termed,  is 
shown   in   Fig.   2.     The   class   disk   is  electrified 
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by  the  friction  of  the  rubber  and  the  silk  flaps, 
and  a  positive  charge  on  the  glass  is  pro- 
duced, which  escapes  at  the  rings  or  points 
to  the  prime  conductor,  where  it  can  be  used 
to  charge  a  Leyden  jar  or  perform  other  experi- 
ments, while  the  negative  charge  produced  on 
the  rubber  passes  to  the  ground.  Nearly  all 
forms  of  frictional  machines  have  been  rendered 
obsolete  and  their  place  taken  by  influence  ma- 
chines, whose  action  is  far  more  effective,  and  is 
less  dependent  on  the  dryness  of  the  atmosphere. 
Of  the  influence  machines  which  are  extensively 
used,  those  of  Tiipler,  Wimshurst,  and  Holtz, 
Avith  improvements  added  by  other  physicists, 
are  the  leading  types.  Their  action  is  based  on 
the  principle  of  the  electrophorus  (q.v. ),  where 
a  charged  bodj'  is  used  to  charge  a  conductor 
which  is  under  its  influence.  If  a  conducting 
body  is  brought  near  a  substance  which  is  elec- 
trified and  then  is  touched  so  that  a  path  of 
escape  is  provided  for  electricity  of  the  same 
nature  as  the  original  charged  body,  a  charge 
is  communicated  to  the  conductor.  The  influence 
machine  accomplishes  this  automatically  instead 
of  I'equiring  contact  to  be  made  with  the  finger, 
as  in  the  case  of  the  electrophorus.  In  the 
Topler  machine  there  are  two  glass  plates,  one 
of  which  is  capable  of  revolution  and  is  pro- 
vided with  a  number  of  pieces  of  tinfoil  attached 
to  its  surface,  with  small  buttons  of  metal  in 
the  centre  of  each,  while  the  .other  disk  is  fixed 
and   has   cemented   to   it   two   pieces   of   tinfoil, 


Fig.  3.  wtmshtjest  iNPLrENCE  machine. 

■which  are  termed  field-plates.  A  slight  charge 
is  given  to  one  of  these  field-plates  and  the  mova- 
ble disk  is  then  revolved  so  tliat  when  one  of  its 
tinfoil  disks,  or  carriers,  comes  opposite  the  field- 
plate,  it  is  charged  inductively,  since  contact 
is  made  by  a  brush  of  fine  brass  wire  which  per- 
mits the  escape  of  the  electricity  of  the  same 
kind  as  the  charge  of  the  field-plate.  The  car- 
rier thus  charged  then  passes  the  collecting 
combs,  where  it  communicates  to  them  a  portion 
of  its  charge,  and  is  then  discharged  by  a  neu- 
tralizing brush  similar  to  tluit  with  which  con- 
tact was   first   made,   and   connecting  with   the 


field-plate,  tlius  increasing  its  charge.  The  same 
process  takes  place  at  the  opposite  side  of  the 
plates;  only  the  kind  of  electricity  is  changed, 
with  the  result  that  the  process  is  continuous. 
The  electricity  from  the  collecting  combs  passes 
to  Leyden  jars,  where  it  is  collected.  In  the 
Wimshurst  machine,  which  is  shown  in  Fig.  3, 


Fig.  4.  holtz  electrical  machine. 

both  plates  are  movable,  revolving  in  opposite 
directions.  Each  plate  carries  a  series  of  tinfoil 
sectors  which  not  only  serve  as  carriers  of  the 
charges,  but  also  as  inducting  plates.  The 
brushes  and  collecting  combs  possess  essentially 
the  same  functions  as  in  the  Topler  machine. 
In  the  Holtz  machine,  shown  in  Fig.  4,  there 
are  two  glass  plates,  one  of  which  is  solid  and 
mounted  on  an  axle,  capable  of  revolution,  while 
the  second  plate  is  fixed  and  has  a  central  open- 
ing through  which  the  axle  jiasses,  and  two  win- 
dows through  which  pointed  strips  of  paper  pro- 
ject so  that  they  are  in  contact  or  nearly  in 
contact  with  the  revolving  plate.  Below  the 
window  on  the  fixed  plate  are  attached  two 
pieces  of  varnished  paper  connected  with  the 
points,  which  sei've  as  field-plates,  and  opposite 
to  these  plates  on  the  farther  side  of  the  re- 
volving disk  are  the  collecting  combs.  One  field- 
plate  is  charged  by  contact  with  an  electrified 
body,  such  as  a  piece  of  hard  rubber,  and  the 
electricity  of  the  same  kind,  in  this  case  nega- 
tive, is  driven  from  the  opposite  side  of  tlie  re- 
volving plate  at  the  combs,  leaving  the  glass 
plate  with  a  positive  charge.  The  plate  tlius 
charged  revolves  and  the  charge  is  brought  oppo- 
site the  field-plate  on  the  other  side.  Here  nega- 
tive electricity  is  drawn  from  the  combs,  leaving 
that  knob  of  the  prime  conductor  with  a  positive 
charge,  while  a  positive  charge  is  also  given  to 
the  field-plate.  The  inductive  effect  becomes 
greater  as  the  disk  is  revolved,  and  as  a  result 
we  have  one  set  of  fleld-plates  and  the  combs  and 
conductors  opposite  them  charged  positively, 
while  the  others  are  negatively  charged.  The 
knobs  of  the  conductors  are  at  first  in  contact, 
but  after  a  few  revolutions  of  tlie  disk  they  may 
be  separated  and  a  series  of  sparks  produced 
whose  length  can  be  increased  as  long  as  the 
difference  of  potential  is  sufficient  to  overcome 
the  air-gap. 

In  a  number  of  these  electrical  machines, 
plates  of  rubber  or  vulcanite  are  substituted  for 
glass  disks;  and  the  effect  is  also  intensified  by 
increasing  the  number  of  disks  carried  on  the 
same  axle,  together  with  the  combs,  conductors. 
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and  other  appliances.  In  the  best  of  these 
machines  sparks  over  a  foot  in  length  are  ob- 
tained. In  electrical  machines,  as  in  the  case  of 
all  apparatus  where  electricity  at  high  potential 
is  used,  the  greatest  care  must  be  observed  in 
insulating  the  different  parts  and  conductors. 
Particularly,  all  glass  parts  on  which  the  mois- 
ture of  the  atmosphere  is  likely  to  settle  must 
be  covered  with  shellac,  varnish,  or  paraffin. 
Electrical  machines  are  available  for  many  ex- 
periments in  static  electricity,  but  save  for  ig- 
niting gas-jets  for  use  in  electro-therapeutics 
they  have  few  practical  applications  in  ordinary 
life.  They  will  be  found  described  in  a  simple 
manner  in  S.  P.  Thompson,  Elementary  Lessons 
in  Electricity  and  Magnetism  (New  York,  1901). 
An  interesting  historical  discussion  is  given  in 
Gerland  and  Traumiiller,  Geschichte  dcr  Physik- 
alischen  Experinientierkimst  (Leipzig,  1899). 
The  advanced  student  may  consult  with  profit 
the  various  volumes  of  the  Aunalcn  der  J'liysik, 
and  such  treatises  as  Miiller-Pouillet-Pfaundler, 
Lchrhuch  der  Physik,  vol.  iii.  (Brunswick.  1888- 
90)  ;  Wiillner,  Lchrhuch  der  Experimental  Physik 
(Leipzig,  1886)  ;  and  Gustav  Wiedenian.  Die 
Lehre  von  der  Electricitat  (Brunswick,  1882-85). 
See  articles  Electkicity;  Electropiiorus. 

ELECTRICAL  UNITS.  In  order  to  express 
by  numbers  the  amounts  of  the  different  electric 
and  magnetic  quantities,  various  units  or  stand- 
ards of  comparison  are  necessary.  They  are  all 
based  upon  the  definition  of  a  unit  electrical 
charge  and  of  a  unit  magnetic  pole. 

The  C.  G.  S.  Electrostatic  system  starts  with 
the  following  definition:  A  unit  electric  charge  is 
such  a  one  that  if  two  particles  of  matter,  placed 
in  a  vacuum  at  a  distance  of  one  centimeter  apart, 
are  each  charged  with  a  unit  charge,  the  force  of 
action  of  one  on  the  other  will  be  one  dyne.  Based 
on  this  definition  are  the  following  units:  Two 
points  are  at  a  unit  difference  of  potential,  if  it 
requires  one  erg  to  carry  a  unit  charge  from  one 
point  to  the  other.  The  capacity  of  a  condenser  is 
unity,  if,  when  charged  to  a  unit  difference  of 
potential,  there  is  a  unit  charge  on  each  plate  of 
the  condenser.  A  unit  current  is  such  that  if  it 
flows  for  one  second,  an  electric  charge  equal  to 
unity  is  carried.  On  this  unit  current  all  the 
magnetic  quantities  could  be  based. 

The  C.  G.  S.  Electric-magnetic  system  starts 
with  the  following  definition:  A  unit  magnetic 
pole  is  such  that  if  two  such  poles  are  at  a  dis- 
tance apart  of  one  centimeter  in  a  vacuum,  the 
force  of  action  of  one  on  the  other  is  one  dyne.  On 
this  definition  is  then  based  that  of  a  unit  electric 
current,  viz.,  it  is  such  a  current  that,  if  it  is 
fiowing  through  a  linear  conductor  bent  in  the 
form  of  a  circle  of  radius  r  cm.,  the  force  on  a 
unit  magnetic  pole  placed  at  the  centre  of  the 
circle  is  2  tt  /r,  whore  as  usual  tt  =:  3.14159.  A 
unit  quantity  is  then  the  charge  carried  by  a  unit 
current  in  one  second,  and  to  this  can  be  referred 
units  of  potential  and  capacity;  a  unit  electro- 
motive force  between  two  points  is  such  that  it 
requires  one  erg  to  carry  a  unit  quantity  between 
them,  or  if  a  unit  current  is  flowing  between 
them  an  amount  of  energy  equal  to  one  erg  is  set 
free  in  one  second;  a  linear  conductor  of  unit  re- 
sistance is  such  that  if  a  unit  electro-motive  force 
is  applied  at  its  ends  a  unit  current  will  be  pro- 
duced ;  a  unit  of  induction  is  the  induction  in  a 
circuit  when  the  electro-motive  force  induced  in 
this    circuit    is    unity    while    the    inducing    cur- 


rent varies  at  the  rate  of  a  unit  current  per 
second. 

Experiments  have  established  the  connection 
between  the  units  for  the  same  quantity  in  the 
two  sj'stenis.  Knowing  this  ratio  for  any  quan- 
tity, e.g.  electric  current,  it  maj^  be  at  once  de- 
duced for  the  others.     It  is  thus  established  that 

Electrostatic  unit  Electro-magnetic  unit 

of  quantity  or  current  =  of  (luautity  orcurrent-=-v 
ofpotentialorE.AI.F.=  of  i)()tential  orE.M.E-X  ^ 
of  capacity  =  of  capacity  ^-  r  ' 

where  r  =  3  X  10^»  or  30,000,000,000  very  ap- 
proximately. This  is  the  same  number  as  that  ex- 
pressing the  velocity  of  light  as  it  should  be  ac- 
cording to  the  electro-magnetic  theory  of  light, 
which  identifies  the  luminiferous  ether  with  the 
medium  serving  for  the  propagation  of  disturb- 
ances due  to  electric  oscillations.  See  Light; 
Electricity. 

These  C.  G.  S.  electro-magnetic  and  electrostatic 
units  are,  in  nearlyevery  case,of  inconvenient  mag- 
nitude for  practical  purposes;  and,  further,  their 
definitions  are  not  such  as  lead  easily  and  direct- 
ly to  methods  of  measurement.  Consequently, 
certain  so-called  'practical  units'  have  been  adopt- 
ed which  are  of  convenient  magnitude  and  bear 
simple  relations  to  the  absolute  units,  so  far  as 
possible.  The  following  are  these  practical  units, 
as  legally  defined:  The  unit  of  resistance  shall 
be  what  is  known  as  the  international  ohr.;,  which 
is  substantially  equal  to  1,000,000,000  units  of 
resistance  of  the  centimeter-gram-second  system 
of  electro-magnetic  units,  and  is  represented  by 
the  resistance  offered  to  an  unvarying  electric 
current  bj^  a  column  of  mercury  at  the  tempera- 
ture of  melting  ice,  14,4521  grams  in  mass,  of 
a  constant  cross-sectional  area,  and  of  the  length 
of  106.3  centimeters.  (This  would  require  a 
cross-section  of  1.00003  square  millimeters,  ac- 
cording to  the  accepted  value  for  the  density  of 
mercury.)  One  million  ohms — i.e.  10*  ohms,  is 
called  a  'megohm.' 

The  unit  of  current  shall  be  what  is  kno^vn 
as  the  international  ampere,  which  is  O.I  of  the 
unit  of  current  of  the  centimeter  -  gram  -  second 
system  of  electro-magnetic  units,  and  is  the  prac- 
tical equivalent  of  the  unvarying  current,  which, 
when  passed  through  a  solution  of  nitrate  of 
silver  in  water,  in  accordance  with  standard 
specifications  (see  Ampere),  deposits  silver  at 
the  rate  of  0.001118  of  a  gram  per  second.  One 
thousandth  of  an  ampere  is  called  a  milliampere. 

The  unit  of  electro-motive  force  shall  be  what 
is  known  as  the  international  volt,  which  is  the 
electro-motive  force  that,  steadily  applied  to  a 
conductor  whose  resistance  is  one  international 
ohm,  will  produce  a  current  of  an  international 
ampere,  and  is  practically  equivalent  to  |j"j  of 
the  electro-motive  force  between  the  poles  or 
electrodes  of  the  voltaic  cell  known  as  Clark's 
cell,  at  a  temperature  of  15°  C,  and  prepared  in 
the  manner  described  in  the  standard  specifica- 
tions.    See  Volt. 

The  unit  of  quantity  shall  be  what  is  known  as 
the  international  coulomb,  which  is  the  quantity 
of  electricity  transferred  by  a  current  of  one  inter- 
nal ional  ampere  in  one  second.     See  Coi'Lomb. 

The  unit  of  capacity  shall  be  what  is  known 
as  the  international  farad  (see  Far.\d),  Avhich 
is  ihe  capacity  of  a  condenser  charged  to  a  po- 
tential of  one  international  volt  by  one  inter- 
national coulomb  of  electricity.  One-millionth 
of  a  farad  is  called  a  microfarad. 
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The  uuit  of  work  shall  be  the  joule,  which  is 
equal  to  10,000,000  units  of  work  in  the  centi- 
nieter-gram-seeond  system,  and  which  is  practi- 
cally equivalent  to  the  energy  expended  in  one 
second  by  an  international  ampere  in  an  inter- 
national ohm. 

The  uuit  of  pnwer  shall  be  the  watt,  which  is 
equal  to  10,000,000  units  of  power  in  the  centi- 
meter-gram-second system,  and  which  is  prac- 
tically equivalent  to  the  work  done  at  the  rate 
of  one  joule  per  second.  One  thousand  watts  is 
called  a  kilowatt. 

The  imit  of  induction  shall  be  the  henry,  which 
is  the  induction  in  a  circuit  when  the  electro- 
motive force  induced  in  this  circuit  is  one  inter- 
national volt  Avhile  the  inducing  current  varies 
at  the  rate  of  one  ampere  per  second.  See 
Henry. 

ELECTRIC  ARC.  The  effect  produced  when 
an  electric  current  is  maintained  between  two 
electrodes  or  terminals  at  a  gap  or  opening  in 
the  circuit.  This  phenomenon  involves  the  pro- 
duction of  light  and  the  generation  of  heat,  and 
consequently  the  arc  is  employed  for  purposes 
(•f  illumination  as  Avell  as  for  producing  high 
temperatures.  The  arc  is  distinguished  from  a 
spark  in  that  the  latter  is  of  extremely  brief 
duration  and  has  a  disruptive  character,  Avhereas 
in  the  case  of  the  arc  the  vapor  produced  by  the 
volatilization  of  the  extremity  of  the  electrodes 
is  raised  to  a  high  temperature  and  forms  a  patli 
across  which  the  discharge  takes  place.  Sir 
Jlumphry  Davy  in  1800  exhibited  to  the  Royal 
Institution  apparatus  where  a  continuous  spark 
was  produced  in  a  gap  between  two  pointed  pieces 
of  charcoal,  whether  they  were  in  air,  or  in  water, 
or  some  other  liquid.  In  1808  Davy,  by  using 
a  battery  of  2000  elements,  produced  an  arc 
nearly  four  inches  in  length.  In  1843  carbon 
conductors  formed  from  gas-coke  instead  of  char- 
coal were  made  use  of  by  Foueault.  and  later  vari- 
ous substances  wore  introduced  into  the  carbons 
in  order  to  increase  the  length  of  the  arc  and 
make  it  more  steady. 

The  first  essential  of  an  arc  is  an  electric  cur- 
rent of  suiEcient  tension  to  force  its  way  across 
the  gap  or  opening  where  the  arc  is  to  be  pro- 
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duced.  Unless  there  is  a  very  large  difference 
of  potential  on  both  sides  of  the  gap,  there  must 
first  be  contact  between  the  two  carbons  or  othcT 
electrodes  while  the  current  passes,  and  then 
r.fter  they  have  been  separated  the  arc  will  be 
])roduced.      As    the    terminals    are    separated    a 


minute  spark  is  produced,  and  a  part  of  the 
carbon  or  other  material  is  volatilized  and  made 
conducting.  The  heat  thus  produced  is  so  intense 
that  it  is  necessary  to  emj^loy  electrodes  of  a 
highly  refractory  material,  in  order  to  prevent 
their  melting  or  too  rapid  vaporization,  and  it  is 
for  this  reason  that  use  is  made  of  carbon  ter- 
minals. The  arc  can  be  produced  by  either  an 
alternating  or  direct  current  from  a  battery  or 
dynamo.  In  the  case  of  a  direct  or  continuoTis 
current,  a  voltage  of  about  45  volts  is  used  to 
maintain  the  arc.  The  current  nccessaiy  for  an 
arc  between  two  carbons  varies  from  5  to  15 
amperes,  being  about  10  amperes  in  commercial 
practice.  The  cai'bons,  when  used  for  lighting, 
are  generally  placed  A'ertically  above  each  other, 
and  the  positive  carbon  is  distinguished  by  the 
formation  of  a  crater,  which  is  the  most  brilliant 
soui'ce  of  liglit  as  well  as  the  place  of  most  in- 
tense heat,  being  at  a  temperature  of  about 
3500°  C.  (Violle).  The  negative  carbon  takes  a 
pointed  shape,  but  is  consumed  only  one-half  as 
rapidly  as  the  positive.  Both  carbons  are  incan- 
descent at  their  tops,  and  from  these  soixrces  con- 
siderable light  is  emitted,  though  about  85  per 
cent,  of  the  total  amount  comes  from  the  crater 
just  mentioned.  The  arc  itself  furnishes  only 
about  5  per  cent.,  while  the  remaining  10  per 
cent,  comes  from  the  negative  carbon.  The  arc  is 
affected  by  the  magnetic  influences,  and  the  bow- 
shaped  arc  is  produced  with  vertical  carbons  by 
tlie  action  of  the  earth's  magnetism.  It  was  from 
this  curved  appearance  that  the  arc  took  its  name. 
Many  interesting  effects  take  place  in  the  arc.  one 
of  which  is  the  change  from  carbon  to  graphite 
experienced  in  the  electrodes  of  arc  lamps.  The 
composition  of  the  light  furnished  by  the  electric 
are  varies  with  the  material  of  the  electrodes, 
and  even  with  different  qualities  of  carbon.  How- 
ever, the  light  in  general  resembles  sunlight,  but 
is  richer  in  violet  rays.  An  electric  arc  formed 
between  cai'bon  electrodes  will  be  found  to  con- 
sist of  a  central  portion  of  violet  hue,  which  is 
doubtless  the  vapor  of  the  carbon  rendered  incan- 
descent at  the  crater.  Surrounding  this  is  a  non- 
luminous  portion  where  a  dark  flame  indicates 
that  the  oxygen  of  the  external  air  is  being  com- 
bined with  the  carbon  and  carbon  monoxide  pro- 
duced. Outside  of  this  is  a  luminous  flame  where 
the  carbon  monoxide  is  further  oxidized  and  car- 
bon dioxide  formed.  The  arc  plays  an  important 
part  in  electric  lighting,  and  the  d^Tiamos  and 
lamps  used  for  that  purpose  will  be  fovuid  de- 
scribed in  the  articles  on  that  subject.  (See 
Electric  Lighting  ;  Dynamo  -  Electric  Ma- 
chinery.) It  also  is  the  underlying  principle  of 
the  electric  furnace,  where  the  intense  heat  gen- 
erated is  employed  to  melt  the  most  refractory 
substances  and  perform  important  metallurgical 
operations.  For  a  description  of  the  electric 
arc  in  reference  to  practical  conditions  in  elec- 
tric lighting,  in  which,  however,  the  theory  of  the 
subject  has  not  been  neglected,  reference  should 
be  made  to  Crocker,  Electric  Lighting,  vol. 
ii.  (New  York,  1901).  A  popular  treatise  on 
electricity,  in  which  some  attention  is  paid  to 
the  arc  and  its  phenomena,  is  Thompson, 
Elementary/  Lessons  in  Electricity  mid  Magnetism 
(New  York,  1901).  The  studies  of  Mrs.Ayrton 
in  The  Electrician  (London,  1900)  and  the'Elec- 
trical  Engineer  (London,  1899)  are  important 
contributions. 

ELECTRIC  BELL.     See  Bell. 
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ELECTRIC     BURGLAR     ALARMS.       See 
Alarm. 
ELECTRIC  CLOCK.     See  Clock. 
ELECTRIC  COLUMN.     See  Dry  Pile. 
ELECTRIC  DISCHARGE.    See  Electricity. 

ELECTRIC  EISH.  A  fish  which  possesses 
the  power  of  discharging  electricity  at  will.  Elec- 
tric organs  are  well  developed  in  three  sorts  of 
fishes :  (1)  Most  strongly  in  the  Brazilian  elec- 
tric eel:  (2)  in  a  genus  (Malapterurus)  of  Af- 
rican catfishes;  and,  (3)  most  weakly,  in  the 
torpedo  family  of  rays.  Electric  organs  are 
present,  but  developed  to  a  much  slighter  degree, 
in  some  other  fishes,  which  are  spoken  of  as 
pseudo-electric.  The  organs  are  modified  muscu- 
lar tracts  and  nerve-connections,  by  means  of 
which  the  fish  are  able  to  give  an  electric  shock. 
They  lie.  in  the  case  of  the  torpedo,  in  the  head 
and'gill  region:  in  the  South  American  eel  they 
are  on  the  ventral  surface  of  the  long  tail ;  and 
in  Malapterurus  they  practically  incase  the  en- 
tire body,  or  occur  in  lateral  lines  under  the  skin 
on  each  side  of  the  tail.  The  electro-motive  force 
seems  to  be  under  the  infiuence  of  the  central 
nervous  system,  and  the  nerses  supplying  the 
organs  are  enormously  developed.  In  the  tor- 
pedo the  'electric  plates'  are  arranged  vertically, 
and  the  current  passes  in  the  same  direction  from 
the  lower  to  the  upper  side.  In  the  other  two 
they  are  arranged  longitudinally,  and  the  cvir- 
rent  in  G^Tunotus  passes  toward  the  head  and  in 
Malapterurus  toward  the  tail.  The  discharge, 
when  the  animal  is  at  its  best,  may  stun  an  ani- 
mal as  large  as  the  horse.  This  power  is  of  iise. 
doubtless,  in  defense,  and  probably  in  capturing 
smaller  prey. 

Electric  Eel.  This  fish  ( Gi/m  notnf<.  or  Electro- 
phorus.  cJectricus)  inhabits  the  rivers  of  the  basin 
of  the  Amazon  and  Orinoco,  wlierever  they  are 
warm  and  sluggish.  It  is  in  shape  like  a  thick, 
stout,  blackisli.  scaleless  eel,  and  may  grow  to  be 
six  feet  long;  but  it  differs  so  much  in  structure 
from  ordinary  eels  that  it  has  been  set  apart  as  a 
separate  family  or  other  group  by  Cope,  Gill, 
and  other  ichthyologists.  It  is  abundant,  and 
seems  to  have  the  general  food  and  habits  of  an 
eel,  but  little  is  known  in  regard  to  its  generation 
or  the  use  of  its  battery,  except  tliat  it  habituallv 
kills  more  fish  than  it  can  consume.  The  flesh  is 
filled  with  bones,  but  is  said  to  be  palatable,  and 
is  not  only  eaten,  but  is  regarded  by  the  native 
South  Americans  as  having  medicinal  value. 

Electric  Catfish.  These  shock-giving  catfish 
compose  the  subfamily  ]Malapterurinpe.  of  which 
the  best  known  is  the  raash  {Malapterurus  elec- 
tricus)  of  the  Nile.  It  grows  to  a  leugtli  of  four 
feet,  with  the  ordinary  rayed  dorsal  fin  replaced 
by  a  fatty  dorsal  fin  just  in  front  of  the  rounded 
tail.  It  is  said  to  give  a  shock  like  that  from  a 
Leyden  jar,  which  may  be  communicated  by 
touching  the  creature  with  a  conductor.  Two 
other  species  ar-e  known. 

The  Torpedo.  The  electric  rays,  or  torjiedoes, 
constitute  a  family  closely  allied  to  the  true  rays. 
They  embrace  about  six  genera  and  fifteen  species 
of  the  warmer  seas  of  the  world,  and  two  species 
wliich  approach  our  southern  shores.  Tliey  have 
rounded,  disk-like  bodies,  with  powerful  tails, 
:ind  may  weigh  80  pounds:  swim  close  to  the 
bottom,  and  are  dark-colored  above  and  light 
beneath,  like  other  fishes  of  their  class.  The  best- 
known  species  is  Torpedo  marmoratus  of  south- 


ern Europe,  upon  which  Dr.  Gunther,  ichthyolo- 
gist of  the  British  ^luseum,  made  the  following 
observations:  He  found  that  the  phenomena  at- 
tending the  exercise  of  this  extraordinary  faculty 
closely  resembled  muscular  action.  The  power  is 
exhausted  after  some  time,  and  it  needs  repose 
and  nourishment  to  restore  it.  If  the  electric 
nerves  arc  cut  and  divided  from  the  brain,  the 
cerebral  action  is  interrupted,  and  no  irritant 
to  the  body  has  any  effect  to  excite  electric  dis- 
charge; but  if  their  ends  be  irritated  the  dis- 
charge takes  place,  just  as  a  muscle  is  excited  to 
contraction  under  similar  circumstances.  And, 
singularly  enough,  the  application  of  strychnine 
causes  simultaneously  a  tetanic  state  of  the 
muscles  and  a  rapid  succession  of  the  involuntary 
electric  discharges.  The  strength  of  the  dis- 
charges depends  entirely  on  the  size,  health,  and 
energy  of  the  fish.  It  seems  to  be  '"essential  and 
necessary  to  them  for  overpowering,  stunning,  or 
killing  the  creatures  [fish  of  various  kinds]  on 
which  they  feed,  while  incidentally  they  use  it 
as  the  means  of  defending  themselves  from  their 
enemies." 

Anatomical  Featuees.  The  electric  organs 
in  all  the  above-named  fishes  are  to  be  regarded, 
according  to  Wiedersheim.  as  metamorphosed 
muscular  tracts,  and  the  nerve-endings  belonging 
to  them  as  homologues  of  the  motor  end-plates 
which  are  ordinarily  found  on  muscles.  As  re- 
gards the  minute  structure  of  the  electric  organs, 
the  same  essential  arrangements  are  met  with  in 
all  the  forms.  The  framework  is  formed  of  fibrous 
tissue,  which  gives  rise  to  numerous  polygonal 
or  more  or  less  rounded  chambers  ( see  Plate ) .  Nu- 
merous vessels  and  nerves  ramify  in  the  connec- 
tive tissue  lying  between  these  compartments, 
the  nerves  being  inclosed  in  very  thick  sheaths, 
and  having  a  great  variety  of  origin,  according  to 
the  species.  In  torpedo  they  arise  from  the 
•electric  lobe'  of  the  medulla  oblongata,  a  single 
branch  coming  also  from  the  trigeminal;  in  all 
pseudo-electric  fishes,  as  well  as  in  Gymnotus.  in 
which  over  200  nerves  pass  to  the  electric  organ, 
they  arise  from  the  spinal  cord.  The  electric 
nerves  of  [Malapterurus  arise  on  each  side  from 
a  single  enormous  nerve-cell,  which,  lying  in  the 
neighborhood  of  the  second  spinal  nerve,  is  con- 
tinued into  a  very  large  primitive  fibre,  which 
passes  toward  the  end  of  the  tail,  dividing  as  it 
goes. 

The  end-organs  in  which  the  nerves  terminate 
are  disks,  called  'electric  plates,'  formed  of  mus- 
cle-substance over  one  or  the  other  side  of  wliich. 
according  to  the  species,  the  terminal  filaments 
of  the  nerve  spread  out.  The  side  of  the  elec- 
tric plate  on  which  the  nerve  branches  out  is 
negative  at  the  moment  of  discliarge,  while  the 
opposite  side  is  positive,  and  thus  the  different 
arrangements  of  the  parts  in  Gymnotus  and  in 
]\Ialapterurus  render  it  clear  that  the  electric 
shock  must  pass  in  different  directions  in  these 
fishes — thus,  in  Malapterurus  it  passes  from  the 
head  to  the  tail,  but  in  the  contrary  direction  in 
Gvmnofus.  In  torpedo  the  discharge  passes  from 
below  upward.  The  mechanism  whereby  the 
electric  plates  become  temporarily  charged  with 
electricity  is  not  known. 

Bibliography.  Although  the  peculiar  powers 
of  the  torpedo  and  of  the  gymnotus  were  well 
knowTi  to  the  ancients,  the  first  scientific  deter- 
mination of  the  electrical  character  of  the  shock 
of  the  torpedo  was  by  Walsh,   in   1772 — Of  the 
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Electric  Properties  of  the  Torpedo  (Philadelphia, 
1773).  From  that  date  the  electric  organs  of 
iishes  have  been  made  the  object  of  special  study 
bj'  some  of  the  greatest  anatomists  and  physiolo- 
gists, among  them  Jobert  de  Lamballe,  who  pub- 
lished a  special  work  entitled  Des  appareils  elec- 
triques  des  poissons  electriques  (Paris,  1858), 
accompanied  by  a  magnificent  volume  of  plates. 
JNlore  recent  works  are:  Boll,  Ueber  elektrische 
Fische  (Berlin,  1874)  ;  Sachs,  Untersuchungen 
<nn  Zitteraal  (Leijizig,  1881)  ;  Fritsch,  Die  elek- 
trischcn  Fische  (ib.,  1887-90);  Schonlein,  Beo- 
bachtiiugen  vnd  Untersuchungen  iiher  den  Schlag 
'votn  Torjicdo  (Munich,  1894)  ;  Gunther,  Study 
of  Fishes  (London,  1880)  ;  Wiedersheim,  Com- 
parative Anatomy  of  Vertebrates  (London,  1897). 

ELECTRIC  FURNACE.  See  Electro-Chem- 
ISTRY,  Industrial  Applications  of. 

ELECTRIC  FUSE.     See  Fuse. 

ELECTRIC  GENERATOR.  See  Dynamo- 
Electric  Machinery. 

ELECTRIC  HEATER.  A  device  for  the 
conversion  of  electricity  into  heat  for  purposes  of 
artificial  heating.  Electric  heaters  consist  essen- 
tially of  coils  or  circuits  of  some  refractory 
metal  through  which  the  current  is  passed,  these 
coils  or  circuits  being  surrounded  by  air  or  some 
insulating  material,  and  the  whole  being  placed 
in  a  metallic  box  or  radiator,  which  throws  off 
or  radiates  the  heat  produced.  In  the  simplest 
form  of  electric  heater  exposed  coils  of  wire  or 
strips  of  metal  are  wound  around  insulating 
material  or  left  surrounded  by  air.  Another 
common  form  consists  of  wire  or  strips  of  metal 
imbedded  in  asbestos,  either  in  the  form  of  coils 
or  in  flat  layers.  A  third  class  of  heater,  to 
which  belong  the  Leonard,  Carpenter,  Crompton, 
and  other  heaters,  is  made  by  imbedding  the 
resistance  wire  in  some  fireproof  insulation,  such 
as  enamel  or  glass.  The  Tommasi  heater  consists 
of  a  coil  of  wire  imbedded  in  a  material  having 
great  latent  heat  of  fusion,  such  as  crystallized 
acetate  of  sodium  and  hyposulphite  of  sodium. 
In  these  heaters  the  current  is  turned  on  until  the 
desired  temperature  has  been  reached,  and  is  then 
turned  oflf  and  the  latent  heat  allowed  to  dissi- 
pate itself.  It  is  claimed  that  the  heater  re- 
mains active  about  four  hours  after  the  current 
is  shut  off.  The  Prometheus  system,  extensively 
used  in  Germany,  consists  of  fusing  a  broad  strip 
of  rare  metal  on  to  an  enamel  which  forms  the  out- 
side of  the  vessel,  and  passing  the  current  through 
the  metal  strip  or  film.  Tests  have  shown  the 
efficiency  of  this  apparatus  to  be  between  84 
and  87  per  cent.  The  Le  Roy  system  consists  of 
inclosing  sticks  of  crystallized  carbon  in  glass 
tubes.  In  the  Parville  heater  there  are  rods  of 
metallic  ])owder  mixed  with  fusible  clay,  com- 
pressed mider  a  pressure  of  2000  kilograms  per 
square  centimeter  and  baked  at  a  temperature 
of  13.50°  C.  The  above  constructions  are  used 
in  electric  cooking  and  heating  apparatus.  Elec- 
tric heaters  have  their  chief  field  of  usefulness 
in  supplying  heat  for  cooking  and  for  laundry 
irons  and  for  warming  electric  cars.  Unless  elec- 
tricity is  produced  at  a  very  low  cost,  it  is  not 
commercially  practicable  for  heating  residences 
or  large  buildings.  Nevertheless  it  is  generally 
considered  tliat  the  electric  heater  has  a  field  of 
application  in  heating  small  offices,  bathrooms, 
cold  corners  of  rooms,  street  railway  waiting- 
rooms,  the  svnnmer  villa  on  cool  evenings,  etc.    It 


has  the  peculiar  advantage  of  being  instantly 
available  and  portable,  and  it  does  not  vitiate  the 
atmosphere  or  make  dirt.  For  heating  electric 
cars  the  electric  iieater  commends  itself  for  rea- 
sons that  are  plainly  obvious  to  all.  For  heating 
laundry  irons  it  is  connnonly  figured  that  elec- 
trically heated  and  gas-heated  irons  are  on  a  par 
in  economy  when  gas  costs  $1.25  per  1000  cubic 
feet  and  electricity  costs  I  cent  per  liorse-power 
per  hour.  Numerous  tests  and  estimates  of  the 
efficiency  of  electric  heaters  for  cooking  purposes 
have  been  made,  and  the  reader  interested  will 
find  them  adequately  summarized  in  H.  A.  Fos- 
ter's Electrical  Engineer's  Pocket-Book  (New 
York,  1901).  Generally  speaking,  it  may  be  con- 
cluded that  the  efficiency  of  electric  cooking  ap- 
paratus varies  from  60  per  cent,  to  90  per  cent, 
(for  ovens) ,  depending  upon  a  number  of  variable 
conditions,  such  as  time,  size,  quantity  to  be 
heated,  and  temperature  rise.  The  efficiency  of 
an  ordinary  cooking-stove  using  solid  fuel  is  only 
about  2  per  cent.,  12  per  cent,  being  wasted  in 
obtaining  a  glowing  fire,  70  per  cent,  going  in 
the  chimney,  and  16  per  cent,  being  radiated  into 
the  room.  In  a  gas-stove,  considering  that  the 
number  of  heat  imits  obtainable  at  a  certain 
price  is  but  small  compared  with  solid  fuel,  the 
ventilating  current  required  for  the  operation 
alone  consumes  at  least  80  per  cent,  of  the  heat 
units  obtained  by  burning  the  gas.  In  the  case 
of  an  electrical  oven  more  than  90  per  cent,  of 
the  heat  energ;^'  can  be  utilized ;  and  thus,  al- 
though possibly  5  to  6  per  cent,  only  of  the  heat 
energ}-  of  the  fuel  is  present  in  the  electrical 
energy,  90  per  cent,  of  this,  or  4^2  per  cent,  of 
the  whole  energy,  actually  goes  into  the  food,  and 
thus  the  electrical  oven  is  practically  twice  as 
economical  as  any  other  oven,  whether  heated  by 
solid  fuel  or  by  gas.  See  Welding;  Electro- 
chemistry. 

ELECTRICITY.  Few  sciences  can  claim  as 
great  an  antiquity  as  that  of  electricity.  It  is 
believed  that  Thales  of  Miletus  (c.640-546  B.C.) 
knew  that  amber,  after  being  rubbed,  acquired 
the  property  of  attracting  light  bodies ;  and 
Theophrastus  (c. 372-287  B.C.),  in  his  treatise 
On  Gems,  mentions  the  fact  that  this  power  is 
not  peculiar  to  amber.  No  definite  scientific  in- 
formation was  acquired,  however,  until  the  close 
of  the  sixteenth  century.  William  Gilbert  (q.v.) 
published  in  1600  his  great  work  De  Magncte.  In 
this  book  he  used  for  the  first  time  the  terms 
'electric  force'  and  'electric  attraction,'  and  dis- 
tinguished between  'electrics'  and  'non-electrics' — 
the  former  name  being  given  to  bodies  which  act 
as  amber  does  when  rubbed,  the  latter  to  bodies, 
such  as  metals,  which,  when  held  in  the  hand  and 
rubbed,  do  not  acquire  the  pov/er  of  attraction. 
He  clearly  distinguished  between  magnetic  and 
electric  action,  as  Cardan  (1501-76)  had  also 
done  before,  but  in  an  imperfect  manner.  Robert 
Boyle.  Sir  Isaac  Newton,  and  others  made  many 
interesting  observations  on  electrical  phenomena, 
the  former  showing  that  electric  attraction  takes 
l)]ace  through  a  vacuum.  Otto  von  Guericke,  the 
inventor  of  a  rude  form  of  electrical  machine 
(q.v.),  also  discovered  electric  induction,  the 
phenomena  of  which  were  studied  with  special 
care  by  Canton  nearly  a  century  later.  Hawks- 
bee  made  several  important  advances,  being  the 
first  to  show  how  to  electrify  metals  by  rubbing, 
and  also  the  first  to  observe  that  electric  charges 
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1.  ELECTRIC  EEL  (Gymnotus  electricus). 

2.  ELECTRIC   RAY  (Torpedo    marmorata). 

3.  ELECTRIC  CATFISH    (Malapterurus  electricus). 

4.  ELECTRIC  ORGANS  OF  TORPEDO:    a,   polygonal  rods. 


5.  ELECTRIC  EEL  (Gymnotus>:  a,  situation  of  electric 
organ  (black  strip);  b,  structure  of  the  same, 
enlarged;  c,  cross-section  of  eel's  body,  showing 
relative  size  and   position   of  electric  organ  (e). 
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are  only  on  the  surfaces  of  metals,  not  in  the  in- 
terior. 

During  the  eighteenth  century  electric  phe- 
nomena were  studied  very  extensively,  especially 
toward  its  close,  when  means  of  j^roducing  elec- 
tric currents  were  discovered.  Stephen  Gray 
(q.v. ),  in  the  early  part  of  the  centuiy,  observed 
the  important  fact  that  electric  forces  could  be 
carried  for  a  considerable  distance  by  means  of 
pack-thread  and  other  bodies,  thus  discovering 
electric  conduction,  and  he  was  then  led  to  dis- 
tinguish between  conductors  and  non-conductors. 
The  possibility  of  two  kinds  of  electricity — vitre- 
ous and  resinous,  or  positive  and  negative — 
was  established  independently  by  du  Fay  in 
France  and  Kinnersley  in  Philadelphia.  The 
former  developed  also  a  two-fluid  theory  of  elec- 
tricity which  persisted  for  many  years.  The 
Leyden  jar  was  discovered  by  accident  in  1745, 
and  from  this  time  on  public  exhibitions  of  elec- 
tric phenomena  were  most  popular.  Most  inter- 
esting and  important  work  was  being  done  also  in 
America  by  Benjamin  Franklin  (q.v.)  and  a 
group  of  his  friends.  He  proposed  a  one-fluid 
theory,  which,  after  more  than  a  century  of 
neglect,  has  reappeared  as  a  possible  explanation 
of  the  new  phenomena  concerning  'corpuscles' 
and  ions.  Having  noticed  the  effect  of  points  on 
conductors  in  discharging  bodies,  and  believing 
that  lightning  is  an  electric  phenomenon,  Frank- 
lin, in  1750,  proposed  an  experiment  to  test  his 
theory.  It  was  to  extend  a  long,  pointed  wire 
.  upward  from  a  steeple,  and  to  see  if  electrical 
charges  could  be  observed  at  the  lower  end  of  the 
wire  when  a  thunder-cloud  passed  overhead.  The 
actual  experiment  was  carried  out  according  to 
these  directions  in  1752.  in  France,  by  Dalibard, 
and  later  !)y  Delor,  and  in  the  same  year  Frank- 
lin performed  his  famous  kite  experiment.  Soon 
after  this  lightning-rods,  which  had  been  sug- 
gested by  Franklin,  became  popvilar  both  in 
America  and  Europe.  The  main  phenomena  of 
pyro-electricity  were  discovered  by  ^Epinus,  Berg- 
man, and  Canton,  about  1770.  ]\Iany  of  the  most 
important  facts  in  electricity  which  were  made 
known  during  the  nineteenth  century  by  Coulomb. 
Ohm.  and  Faraday,  were  in  reality  discovered 
by  Henry  Cavendish  ( 1731-1810) ,' one  of  the 
world's  greatest  philosophers.  He  showed  that 
the  capacity  of  a  condenser  varied  with  its  size 
and  with  the  non-conductor  used ;  he  studied  the 
conducting  power  of  solutions ;  and  he  also  dis- 
covered what  is  now  called  Ohm's  Law.  He  saw, 
further,  from  mathematical  considerations,  that 
if  electrical  charges  act  on  each  other  with  a 
force  varying  directly  as  the  amounts  of  the 
charges  and  inversely  as  the  square  of  their  dis- 
tance apart,  then  a  charged  conductor  must  have 
its  charge  entirely  on  its  surface ;  whereas,  if 
the  law  of  action  were  different,  there  would  be 
some  charge  on  the  interior.  By  a  most  in- 
genious experiment,  performed  before  1773.  he 
showed  that,  to  the  limit  of  accuracy  of  his  ap- 
paratus, there  was  absolutely  no  charge  on  the 
interior.  These  electrical  papers  of  Cavendish 
were  not  publislied  imtil  lS7fl.  when  they  were 
edited  by  Clerk  Maxwell.  Tlie  law  of  electric 
action  was  proved  independently  and  in  a  less  ac- 
curate manner  by  Coulomb  (q.v.).  in  1785. 

Many    improvements    in    electrical    apparatus 
were  made:   a  circular  glass  plate  and  a  rubber 
cushion   coated    with    a    tin    amalgam    were    sub- 
stituted for  the  sulphur  globe  and  the  hand  as 
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used  by  von  Guericke.  The  gold-leaf  electro- 
scope was  invented  in  1786,  by  Abraham  Bennet, 
and  was  improved  by  Volta  (q.v.).  The  latter 
also,  in  1775,  invented  the  electrophorus. 

In  1780  Galvani  (q.v.)  made  the  "historic  ob- 
servation in  regard  to  the  twitching  of  the  frog's 
legs,  which  was  followed  by  the  discovery  in 
1794,  by  Volta,  of  the  correct  explanation. 
This  led  at  once  to  the  invention  of  the  so-called 
voltaic  pile  and  voltaic  cell,  a  description  of 
which  was  communicated  bv  Volta  in  a  letter  to 
Joseph  Banks,  F.R.S.,  written  March  20,  1800. 
Cleans  were  thus  furnished  for  maintaining  elec- 
tric currents.  Within  a  iew  weeks  after  Volta's 
letter,  Nicholson  and  Carlisle  in  England  con- 
structed a  pile,  and  by  means  of  it  observed  and 
studied  the  decomposition  of  water. 

The  progress  of  the  science  of  electricity  dur- 
ing the  nineteenth  century  was  so  rapid  that 
it  is  impossible  to  do  more  than  to  note 
the  most  important  steps.  The  investigation 
of  the  action  of  an  electric  current  when 
passed  through  liquids  was  continued  by  Sir 
Humphry  Davy  (q.v.)  and  ^Michael  Faraday 
(q.v.) ,  to  the  latter  of  whom  is  due  the  statement 
of  the  laws  of  electrolysis.  The  theoretical  ex- 
planation of  the  phenomena  is  the  work  of  Gro- 
thuss,  Faraday,  Hittorf,  Clausius,  and  Arrhe- 
nius.  Improved  cells  for  the  production  of  cur- 
rents were  made  by  Sturgeon,  Daniell,  Grove, 
Bunsen,  and  others.  So-called  'storage'  cells,  or 
secondary  cells,  were  first  described  by  Ritter  in 
1803,  and  were  improved  by  Plante  and  by  Faure. 

In  1819  Oersted  discovered  the  magnetic  action 
of  an  electric  current,  and  the  exact  mathemat- 
ical laws  stating  the  action  of  a  current  upon  a 
magnet  and  of  one  current  upon  another  were 
deduced  bv  Biot  and  Savart  (1820)  and  by  Am- 
pere   (1821). 

Arago  and  Davy  (1820)  discovered  independ- 
ently that  a  current  passed  through  a  helical 
conductor  magnetized  a  steel  needle  placed  inside. 
Sturgeon,  in  1825,  made  the  first  electro-magnet, 
using  a  single  helix  of  wire  wound  round  a 
bar  of  iron  shaped  like  a  horseshoe,  varnish  being 
used  to  insulate  the  coils  of  the  wire.  -Joseph 
Henry  (q.v.)  showed  how  this  magnetic  action  of 
a  current  could  be  increased.  He  insulated  the 
wire  by  means  of  silk  cloth,  and  wound  it  in 
layers  like  thread  on  a  spool.  By  means  of  an 
electro-magnet  made  on  this  principle  Henry  con- 
structed a  telegraph  instrument. 

The  galvanometer  was  invented  by  Schweigger, 
in  1820,  and  the  astatic  needle  by  Nobili,  in 
1825;  but  the  modern  forms  of  the  instrument 
are  due  to  the'  genius  of  Lord  Kelvin.  The  phe- 
nomena of  thermo-electricitv  were  discovered  bv 
Seebeck  in  1821 :  the  Peltier  effect,  in  1834. 

The  discovery  of  induced  currents  was  made 
independently  by  Henry  and  Faraday  in  the 
years  1829-31:  and  the  latter  described  the  prin- 
ciple of  the  dynamo  which  has  been  perfected  in 
lecent  years  by  Wilde,  Siemens,  Gramme,  and 
countless  others.  The  first  indiiction  coil  wa.s 
made  by  Charles  Page,  of  Washington.  D.  C.  in 
1838.  In  18^2  Henry  proved  that  the  discharge 
■of  a  Leyden  jar  was  oscillatory — in  which  he 
had  been  anticipated  by  Savary  (1827) — and  dis- 
covered the  existence  of  waves  in  the  ether  pro- 
duced by  sTich  a  discharge.  The  mathematical 
theory  of  the  discharge  was  given  by  both  Kelvin 
and  Helmholtz,  and  that  of  the  waves  by  Clerk 
Maxwell.     The  properties  of  the  waves  were  in- 
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vestigated  by  Hertz  in  1888,  and  more  recently 
by  Marconi  and  others,  who  have  made  commer- 
cial use  of  them. 

To  Faraday  is  due  the  realization  of  the  impor- 
tance of  the  properties  of  the  non-conducting- 
media  separating  charged  bodies.  He  proved  that 
both  electrostatic  and  magnetic  actions  take  place 
through  the  media,  not  'at  a  distance.'  He  orig- 
inated the  idea  of  lines  of  induction,  and  estab- 
lished their  laws;  he  also  explained  the  attrac- 
tion and  repulsion  of  bodies  caused  by  electrical 
or  magnetic  forces  as  due  to  the  relative  prop- 
erties of  these  bodies  and  of  the  surrounding 
medium.  Clerk  Maxwell  expressed  Faradaj^'s  ex- 
perimental discoveries  in  mathematical  language 
and  formulae,  and  advanced  the  theory  of  elec- 
tricity and  magnetism  which  is  the  basis  of  all 
modern  theories. 

The  idea  of  expressing  all  electrical  and  mag- 
netic quantities  in  absolute  units,  based  on  some 
definite'  system  of  standards  of  length,  time,  and 
mass,  is  due  to  Gauss  (q.v. )  and  Weber  (q.v. ). 

The  most  important  recent  advances  in  the 
knowledge  of  the  connection  between  electricity 
and  matter  have  come  through  the  observation 
of  the  ionization  (q.v.)  of  gases.  Most  of  the 
researches  along  this  line  have  been  made  under 
the  direction  of  Prof.  J.  J.  Thomson,  at  the  Cav- 
endish Laboratory,  Cambridge,  England. 

To  understand  the  fundamental  principles  of 
electricity,  it  is  well  to  start  with  the  experi- 
ments that  were  performed  by  the  early  Greeks. 

Here  it  is  found  that,  if  two  bodies  are  brought 
into  intimate  contact,  e.g.  by  pressure  or  by 
rubbing  together,  and  then  separated,  they  have 
certain  new  properties,  the  most  marked  of 
which  is  the  power  of  attracting  any  small  bits 
of  matter,  such  as  particles  of  dust  or  fragments 
of  paper.  Bodies  possessing  this  power  are  said 
to  be  'electrified'  or  'charged  with  electricity.' 
It  is  easily  observed  that  if  certain  bodies,  such 
as  glass,  rubber,  silk,  are  charged,  the  electrical 
effects  are  manifested  only  at  the  points  where 
the  contact  was  made  with  the  other  body;  while 
with  other  bodies,  such  as  pieces  of  metal,  the 
electrical  efl'ects  are  manifested  over  the  whole 
body  regardless  of  where  the  contact  was  made, 
and  the  charge  is  said  to  spread  over  the  surface. 
Bodies  of  the  latter  kind  are  called  'conductors'; 
of  the  former,  'non-conductors.'  It  takes  time — 
infinitesimally  short — for  a  charge  to  distribute 
itself  over  the  surface  of  a  conductor ;  but  in  the 
end,  unless  there  is  further  charging,  conditions 
come  into  a  steady  state;  the  charges  are  said 
to  be  at  rest.  The  science  of  the  distribution  and 
other  properties  of  electrical  charges  at  rest  is 
called  'electrostatics,'  while  the  study  of  the 
phenomena  involved  in  varying  and  moving 
charges  belongs  to  'electric  currents,'  or  'electro- 
kinetics.' 

ELECTROSTATICS. 

Fundamental  Phenomena.  As  said  before,  the 
primary  fact  of  electricity  is  that,  when  two 
bodies  are  brought  in  contact  and  then  separated, 
they  acquire  the  power  of  attracting  small  por- 
tions of  matter.  Further,  the  two  Ijodies  which 
are  thus  charged  attract  each  other,  as  may  be 
shown  by  suspending  one  so  that  it  is  free  to 
move,  and  bringing  the  other  near  it.  If  other 
portions  of  matter  are  charged,  e.g.  pieces  of  rub- 
ber, of  dry  wood,  of  cotton  cloth,  of  paper,  of 
fur, ,  it   will   be   observed    that,   when   they   are 


brought  near  a  suspended  glass  rod  which  has 
been  charged,  there  are  some  cases  of  attraction 
and  others  of  repulsion.  All  charged  bodies 
which  attract  a  piece  of  glass  charged  by  con- 
tact with  silk,  are  said  to  be  "negatively' 
charged;  and  all  charged  bodies  which  repel  the 
charged  glass  are  said  to  be  'positively'  charged. 
It  is  found  by  experiment  that  any  positively 
charged  body  will  repel  any  other  body  posi- 
tively charged;  any  negatively  charged  body  will 
repel  any  other  negatively  charged  body;  any 
negatively  charged  body  will  attract  any  posi- 
tively charged  body. 

It  is  found  that  glass  rubbed  with  silk  is 
positively  charged ;  but  if  rubbed  with  cat's  fur 
it  is  negatively  charged.  It  is  possible  to  make 
a  tabular  arrangement  of  bodies  in  which  any 
body  when  charged  by  contact  with  any  other 
body  lower  down  in  the  series  becomes  positively 
charged,  the  second  body  becoming  negative. 
Such  a  table  is  called  the  'electrostatic  series' ; 
a  few  of  its  members  are  the  following:  cat's  fur, 
glass,  paper,  flannel,  silk,  cork,  metals,  ebonite, 
sealing-wax,  sulphur,  hard  rubber. 

As  noted  above,  natural  bodies  may  be  divided 
into  conductors  and  non-conductors;  conductors 
being  such  bodies  as  allow  charges  to  spread  over 
them,  while  non-conductors  keep  the  charges  local- 
ized where  the  contact  took  place — a  'charge' 
meaning  simply  a  condition  at  the  surface  of  a 
body  such  that  there  are  forces  of  attraction 
or  repulsion  manifested  there  on  other  charged 
bodies  or  on  light  pieces  of  matter.  Among  the 
conductors  are:  all  metals,  water  containing 
some  salt  or  acid  in  solution,  damp  thread,  the 
human  body,  the  earth.  Glass,  sulphur,  paraffin, 
drj'  wood,  silk,  paper  are  non-conductors  or  in- 
sulators. Thus,  if  a  piece  of  metal  is  held  in  the 
hand  when  it  is  charged,  the  charge  will  dis- 
tribute itself  over  the  metal,  the  hand,  and  body, 
and  sometimes  over  the  floor  if  it  is  not  dry; 
and,  therefore,  the  charge  left  on  the  metal  itself 
may  be  extremely  small.  It  is  necessary,  then, 
in  order  to  charge  the  metal  strongly,  to  hold  it 
in  a.  piece  of  paper  or  other  nonconductor. 
Charges  may  be  transferred  from  a  charged  body 
to  an  imeharged  one  simply  by  allowing  their 
surfaces  to  touch.  If  a  charge  is  given  a  con- 
ductor and  allowed  to  come  to  rest,  it  is  found 
to  be  entirely  on  the  surface,  not  in  the  interior. 
Thus  there  are  absolutely  no  electrical  forces 
inside  a  hollow,  closed  conductor  which  is 
charged,  unless  a  separate  charge  on  a  different 
body  is  placed  inside. 

lif  a  charged  body  is  brought  near  an  im- 
eharged one  which  is  separated  from  the  earth 
by  a  non-conductor,  i.e.  is  'insulated.'  electrical 
forces  may  be  observed  near  the  latter  of  the 
two  bodies ;  it  is  said  to  be  charged  by  'induction.' 
If  the  body  which  was  originally  charged  was 
positive,  the  portion  of  the  other  body  which  is 
nearest  it  is  now  negatively  charged,  and  the  por- 
tion which  is  farther  away  is  positively  charged. 
Exactly  the  reverse  is  true  if  the  body  which  was 
originally  charged  is  negative.  If  the  charged 
body  is  now  removed  to  a  distance,  the  'induced 
charges'  will  disappear.  If  the  body  which  was 
originally  uncharged  is  joined  to  the  earth  by  a 
conductor,  and  if,  after  the  charged  body  is 
brought  near,  this  conductor  is  removed,  the 
former  body  will  be  found  to  be  charged;  and 
this  chnige  will  now  remain  even  when  the 
originally   charged   body    is    removed.      To   join 
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a  conducting  body,  e.g.  a  metal  sphere,  to  the 
earth  by  a  conductor  is  most  simple;  it  is 
.  necessary  to  j6iu  it  by  a  wire  to  a  gas  or  water 
pipe ;  but  to  connect  a  non-conducting  body,  e.g. 
a  glass  sphere,  to  the  earth  is  not  at  first  sight 
so  easy;  it  can  be  done,  however,  by  holding  a 
Bunsen  burner  so  that  the  flame  spreads  over  the 
whole  surface  of  the  body,  because  the  gases  in  the 
flame  are  good  conductors.  In  both  cases,  it  is 
evident  that  the  action  of  the  connecting  conduc- 
tor is  to  make  the  earth  itself  a  portion  of  the 
originally  uncharged  body;  and  so  the  induced 
charges  are  distributed,  one  on  the  earth  and  one 
on  the  body  itself.  This  last  is  of  a  kind  oppo- 
site to  that  of  the  body  which  originally  was 
charged,  and  it  remains  after  the  connection  with 
the  earth  is  removed. 

There  are  thus  three  methods  of  charging  a 
body:  (1)  By  contact  with  another  body  and 
then  separation;  (2)  by  contact  with  another 
charged  body;  (3)  by  induction  as  just  described. 
The  fact  that,  when  a  charged  body  is  brought 
near  an  uncharged  one,  there  are  charges  induced 
on  the  latter,  of  such  a  kind  that  an  unlike 
charge  is  nearest  the  former,  accoimts  for  the 
observed  attraction  of  small  particles  of  mat- 
ter by  charged  bodies.  It  should  be  noted  par- 
ticularly, however,  that  the  forces  of  attraction 
or  repulsion  between  charged  bodies  vary  greatly 
with  the  nature  of  the  surrounding  medium,  be- 
ing greater  in  air  than  they  would  be  in  pure 
water:  and  the  character  of  the  induced  charges 
and  the  question  of  attraction  or  repulsion  de- 
pend upon  the  relative  ])roperties  of  the  sur- 
rounding medium  and  the  body  on  which  the  in- 
duced charges  are.  The  importance  of  the  con- 
sideration of  the  surrounding  medium  was  first 
emphasized  by  Faraday,  who  gave  the  name  'di- 
electric' to  the  material  medium  around  charged 
bodies,  because  the  electrical  actions  evidently 
take  place  through  it.  All  non-conductors  can 
serve  as  dielectrics,  and  so  can  certain  poor  con- 
ductors under  certain  conditions.  It  will  be 
shown  later  that  the  potential  energy  of  charged 
bodies  depends  directly  upon  certain  properties 
of  the  dielectrics  in  the  neighborhood ;  and  when- 
ever any  motions  of  attraction  or  repulsion  take 
place,  they  are  always  such  that  by  the  change 
the  potential  energy  is  decreased. 

A  special  case  of  induction  which  is  of  great 
theoretical  and  practical  importance  is  one  due 
to  Faraday  and  called  the  'Ice-pail  Experiment,' 
because  first  performed  with  a  metal  ice-pail. 
If  a  positively  charged  body,  suspended  by  an 
insulating  cord,  is  lowered  carefully  into  a 
nearly  closed  hollow  conducting  vessel  which  is 
insulated  from  the  earth,  in  such  a  manner  as 
not  to  touch  the  vessel,  positive  charges  may  be 
observed  on  the  outside  of  the  latter.  These 
charges  do  not  change  in  any  way,  however  the 
charged  body  inside  is  moved  about.  If  this  body 
is  removed,  without  having  touched  the  vessel, 
the  charges  on  the  latter  disappear.  Similarly, 
if  a  negatively  charged  body  had  been  lowered 
into  the  vessel  negative  charges  would  have  ap- 
peared on  the  outside.  Now,  if  a  charged  body, 
toeether  with  the  other  body  with  which  it  was 
originally  in  contact  and  so  electrified,  is  low- 
ered into  the  vessel,  there  is  no  effect  on  the  out- 
side of  the  latter :  the  action  of  one  charge 
neutralizes  that  of  the  other:  they  are  said  to 
be  of  'equal  quantity,'  but  of  opposite  sign.  Thus, 
whenever  a  positive  charge  is  produced,  an  equal 


negative  charge  appears  also.  In  the  first  experi- 
ment, therefore,  with  the  hollow  conducting  ves- 
sel, when  a  positive  charge  appears  on  its  outer 
surface,  there  must  be  an  equal  negative  charge 
on  its  inner  surface,  which  is  nearer  the  positively 
charged  body  lowered  in  from  above.  If  this 
last  body  is  a  conductor,  and  if  it  is  allowed  to 
touch  the  hollow  conducting  vessel,  thus  forming 
part  of  the  conductor,  two  things  may  be  ob- 
served :  ( 1 )  there  are  no  longer  any  charges  in- 
side, everything  is  discharged;  (2)  the  charges  on 
the  outer  surface  have  not  changed  at  all,  either 
in  intensity  or  position.  This  experiment  proves 
therefore  that  the  positive  charge  lowered  into 
the  vessel  induces  an  equal  negative  charge  on 
the  inside  of  the  vessel,  and  an  equal  positive 
charge  on  the  outside.  The  series  of  experiments 
shows,  further,  that  the  region  outside  a  closed 
conductor  is  unaffected  by  any  production  or 
motion  of  charges  inside.  It  has  been  stated  be- 
fore that  a  charged  conductor  has  all  the  charge 
on  its  outer  surface  unless  a  charge  is  separately 
introduced  inside;  so  if  charges  are  moved  out- 
side a  hollow  closed  conductor  there  will  be  no 
electrical  forces  inside.  Therefore,  a  closed  con- 
ductor separates  space  into  two  quite  distinct 
portions. 

Law  of  Electrostatic  Action.  In  order  to 
giA'e  a  numerical  value  to  an  electric  charge  vari- 
ous steps  are  necessary :  { 1 )  Two  charges  are 
defined  to  be  equal  if  they  produce  the  same 
effect  of  attraction  or  repulsion  on  any  third 
body;  in  particular,  if  the  two  together  produce 
no  action,  one  is  equal  and  opposite  to  the  other. 

(2)  A  unit  charge  is  defined  to  l)e  such  that  if 
two  particles  of  matter  have  each  a  unit  charge 
and  are  at  a  distance  of  one  centimeter  apart  in 
a  vacuum,  the  force  between  them  is  one  dyne. 

(3)  If  two  or  three  or  four,  etc..  imit  charge.? 
are  given  a  body  (e.g.  by  lowering  them  into  a 
hollow  closed  conductor) ,  it  will  exert  a  force  two 
or  three  or  four,  etc.,  times  that  which  it  would 
if  it  had  a  unit  charge.  To  give  a  numerical 
value,  therefore,  to  any  charge,  it  is  necessary  to 
find  that  combination  of  unit  charges — either 
multiples  or  fractions — which  has  the  same 
action  on  any  third  body  as  does  tlie  charge  for 
which  a  number  is  desired.  The  number  of  these 
unit  charges  gives  the  numerical  value  sought. 
If,  now,  two  particles  of  matter  are  electrically 
charged,  one  with  a  quantity  e,  the  other  with  a 
quantity  e\  and  if  they  are  at  a  distance  apart 
of  r  centimeters,  the  mechanical  force  of  attrac- 
tion or  repulsion  is  found  by  experiment  to  sat- 
isfy the  law  that  'the  force  varies  as  the  product 
cp'  and  inversely  as  r".'     In  symbols,  the   force 


f 


kP- 


where  K  is  simply  a  factor  of  ]iroportionality, 
and  is  a  difl'erent  constant  for  different  dielec- 
trics. In  particular.  l)y  tlie  definition  of  a  imit 
charge,  if  (j=c^=l  and  r=l,  f  must  equal  one 
dyne  if  the  medium  is  the  pure  ether:  and  there- 
fore on  this  system  of  units  K:^:!  for  tlie  ether 
of  space  free  from  matter.  This  system.  l)nsod  on 
the  above  definition  of  a  unit  charge,  is  called  the 
'C.  G.  S.  electrostatic'  system.  (The  'dimen- 
sions' (q.v.)  of  an  electrical  charge  may  be  found 
at  once  from  the  above  formula,  r  and  e^  are 
botii  charge:  and  hence  a  charge  has  the  same 
dimensions  as  the  square  root  of  Kr^f.  Force 
has  the  dimensions  MLT-^;  therefore  the  dimen- 
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sions  of  a  charge  are  ( lOIL^T^)  -  or  JJ-  L*  T  K-- 
Until  something  is  known  of  the  nature  of  K, 
there  can  be  no  mechanical  understanding  of  an 
electrical  charge.)  That  portion  of  this  law  of 
electrostatic  action  which  says  that  the  force 
varies  as  ee^  and  inversely  as  i",  is  known  as 
'Coulomb's  law.'  It  has  been  tested  experiment- 
ally in  two  ways:  one  directly,  by  placing 
charges  at  diflferent  distances;  the  other  indi- 
rectly, for  it  can  be  proved  mathematically  that 
only  if  this  law  is  true  will  there  be  no  elec- 
trical force  inside  a  closed  hollow  conductor, 
e.^.  a  spherical  shell.  Coulomb  (1785)  applied 
the  lirst  method,  which  is  not  accurate ;  and  the 
second  was  used  by  Cavendish  (1773)  and  later 
by  Clerk  Maxwell.  The  fact  that  the  force  de- 
pends upon  the  medium  was  discovered  by  Caven- 
dish (about  1772),  and  later  independently  by 
Faraday,  who  thoroughly  investigated  the  sub- 
ject. 

Electric  Potential.  In  the  neighborhood  of 
any  charged  body,  forces  are  noticed  if  other 
charges  are  brought  near  or  moved  about;  it  is 
said  to  be  surrounded  by  a  'field  of  force.'  The 
'direction'  of  the  field  at  any  point  is  defined  as 
that  in  which  a  particle  of  matter  positively 
charged  would  move,  if  placed  at  that  point  and 
left  free  to  move.  If  a  line  is  dra\\Ti  such  that 
at  each  of  its  points  its  direction  gives  that  of 
the  field,  it  is  called  a  'line  of  electric  force.' 
Such  a  line  evidently  starts  from  a  positive 
charge  and  ends  on  a  negative  one ;  there  is 
therefore  no  line  inside  a  closed  conductor  owing 
to  its  charge;  further,  these  lines  are  perpen- 
dicular to  the  surface  of  a  charged  conductor; 
for,  if  they  were  not,  there  would  be  a  component 
of  the  force  in  the  surface  itself  and  consequently 
there  would  be  motion  of  the  charges,  because  a 
conductor  is  such  a  body  that  there  is  no  opposi- 
tion to  a  force  tending  to  move  a  charge;  and 
this  woiild  be  contrary  to  the  assumption  that 
the  charges  are  at  rest. 

The  work  required  to  bring  a  particle  with  a 
unit  positive  charge  from  the  surface  of  the 
earth  to  any  point  in  the  field  of  force  round  a 
charged  body  is  called  the  'electric  potential'  at 
that  point.  (The  earth  is  taken  as  the  starting- 
point  because  it  is  a  huge  conductor  whose  elec- 
tric condition  may  be  assumed  to  be  steady; 
and  tliis  definition  of  potential  is  equivalent  to 
defining  the  potential  of  the  earth  as  being  0. 
Potentials  are  measured  with  reference  to  that 
of  the  earth,  just  as  temperatures  on  the  centi- 
grade scale  are  measured  with  reference  to  that 
of  melting  ice.)  If  one  point  has  a  higher  po- 
tential than  another,  it  requires  work  to  carry  a 
unit  positive  charge  from  the  latter  point  to  the 
former;  and  hence  a  force  must  have  been  over- 
come :  in  other  words,  lines  of  force  always  pass 
from  points  of  high  to  points  of  lower  potential. 
It  is  evident,  further,  that  the  potentials  of  all 
points  of  a  charged  conductor  and  of  all  points 
inside  are  the  same.  Therefore  the  motion  of  a 
positive  charge  is  always  from  high  to  low  po- 
tentials, and  that  of  a  negative  charge  is  in  the 
opposite  direction. 

if  a  positive  charge  is  separated  from  a  nega- 
tive one  by  some  medium  such  as  air,  glass,  or 
paper,  and  if  the  charges  are  large,  the  difference 
of  potential  between  any  two  points  of  the  field 
which  are  close  together  will  also  be  large,  and 
there  will  be  a  strong  force  tending  to  move  posi- 
tive and  negative  charges  in  opposite  directions. 


This  force  may  become  so  great  that  there  is  a 
rupture  of  the  material  medium,  air,  glass,  or 
paper,  and  a  "spark'  is  seen.  The  principal  action 
in  the  spark  is  to  make  the  medium  conducting; 
and  so  the  positively  and  negatively  charged 
bodies  are  joined  by  a  conductor  and  totally  or 
in  part  discharged.  There  are  other  effects  of 
the  spark,  notably  the  thermal  and  luminous 
ones.  Two  conductors  of  similar  shape,  separated 
from  each  other  by  a  thin  layer  of  dielectric, 
form  what  is  called  an  'electric  condenser' ;  be- 
cause, if  one  is  charged  positively  and  the  other 
with  an  equal  quantity  of  negative  electricity, 
the  potential  of  the  former  is  lower  than  it  would 
be  if  the  latter  conductor  were  absent,  and  there- 
fore it  can  be  charged  with  a  greater  quantity, 
with  less  danger  of  sparks  passing  oft'  to  the 
earth  and  thus  discharging  it. 

Common  forms  of  condensers  (see  Condens- 
ers) are  parallel  plates  of  tin-foil  separated  by 
glass  or  paraffined  paper,  coaxial  cylinders,  etc. 
One  of  the  most  familiar  types  is  the  'Lvden  jar,' 
which  consists  of  a  glass  bottle  coated  inside  and 
out,  except  near  the  opening,  with  tin-foil. 

It  is  observed  that  if  a  conductor  is  charged 
which  has  sharp  points  the  charge  rapidly  dis- 
appears. This  is  owing  to  the  fact  that  the  fall 
of  potential  from  the  conductor  into  the  air  is 
most  rapid  at  the  points,  and  thus  minute  sparks 
pass  off'  to  the  air,  giving  charges  to  the  particles 
in  the  air  which  are  then  repelled.  Similarly,  if 
a  charged  body  is  brought  near  an  uncharged  in- 
sulated conductor  which  has  sharp  points  turned 
toward  the  charged  body,  the  latter  induces 
charges  on  the  conductor.  Those  on  the  side 
near  the  charged  body  pass  oft'  the  points,  are 
carried  across,  and  discharge  the  former,  leaving 
a  charge  on  the  conductor  of  the  same  kind  as 
that  on  the  body  which  was  originally  charged. 

Capacity.  If  the  charge  on  an  isolated  con- 
ductor is  increased,  so  is  its  potential,  because 
more  work  would  be  required  to  bring  up  a  unit 
charge;  if  the  charge  is  doubled,  so  is  the  poten- 
tial. In  mathen^itical  language,  the  charge 
equals  a  constant  times  the  potential.  If  e  is 
the  charge  and  V  the  potential,  e  ■=  CV.  This 
constant  C  depends  naturally  on  the  shape  and 
size  of  the  conductor  and  on  the  surrounding 
dielctric ;  it  is  called  the  'capacity'  of  the  con- 
ductor. Similarly,  if  a  condenser  is  charged 
with  -\-e  and  — e.  and  if  the  potentials  of  the 
two  conductors  are  V,  and  Vo.  there  will  be  a 
constant  relation  between  e  and  V^ — Y^^  which 
may  be  expressed  e=:C(V, — V^).  This  con- 
stant C  depends  upon  the  shape,  size,  and 
distance  apart  of  the  two  conductors  and  on 
the  nature  of  the  dielectric  which  separates 
them:  it  is  called  the  'capacity  of  the  condenser.' 
It  was  first  observed  by  Cavendish  and  later  by 
Faraday  that  the  capacity  of  a  condenser  was 
different  for  different  dielectrics,  e.  g.  air.  glass, 
etc.  Thus,  if  the  same  charge  is  given  two  con- 
densers which  are  identical  except  in  that  one 
has  air  for  its  dielectric  and  the  other  glass,  it 
is  observed  that  the  difference  of  potential  is 
greater  in  the  former  than  in  the  latter,  thus 
showing  that  the  capacity  of  the  latter  is  the 
greater.  The  ratio  of  the  two  capacities  was 
called  by  Faraday  the  'specific  inductive  ca- 
pacity' of  the  glass  with  reference  to  air.  If.  in- 
stead of  using  air  as  the  dielectric,  there  had 
been  a  vacuum,  the  ratio  of  the  capacity  of  the 
glass  condenser  to  the  vacuum  one  would  be  a 
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constant  which  is  characteristic  of  glass,  and  is 
called  its  'dielectric  constant.'  It  can  be  shown 
easily  that  this  constant  is  the  K  which  occurs 
in  tiie  formula  for  electric  action.  K  is  said 
to  measure  the  'inductivity'  of  the  dielectric. 

It  may  be  proved  from  mathematical  reason- 
ing that  the  capacity  of  an  isolated  sphere 
of  radius  II  in  a  medium  whose  dielectric  con- 
stant is  K  is  KR;  the  capacity  of  a  condenser 
of  two  parallel  plates  of  area  A  and  at  a  distance 
apart  d  with  a  dielectric  of  constant  K  is 
KA/47rd ;  etc. 

Energy.  Since  when  a  body  is  charged  by 
bringing  it  in  intimate  contact  with  another 
body,  e.g.  glass  with  silk,  and  then  separating 
them,  one  is  charged  positively  and  the  other 
negatively,  it  requires  work  to  pull  them  apart. 
The  electrical  separation,  therefore,  has  an 
amount  of  energj-  equal  to  this  work.  This 
energy  is  present  as  a  strain  in  the  ether  and 
dielectric  which  surround  the  charged  bodies, 
as  is  shown  by  the  fact  that  if  the  charges  are 
too  great  the  dielectric  is  ruptured — a  spark 
passes.  Since  charges  are  always  on  the  surfaces 
of  conductors,  it  is  evident  that  the  material  of 
a  conductor  yields  to  whatever  stresses  accom- 
pany charges,  and  so  cannot  be  under  a  strain. 
Faraday  has  shown  that  the  strain  in  the  dielec- 
tric is  of  the  nature  of  a  tension  along  the  lines 
of  force  and  a  pressure  at  right  angles  to  them. 
If  a  condenser  has  a  charge  +e  and  — e,  and  a 
difference  of  potential  Vj — V^  between  the  con- 
ductors, the  process  of  charging  may  be  imagined 
as  having  begun  when  there  was  no  charge  (and 
therefore  no  difference  of  potential),  and  that 
minute  quantities  of  positive  charges  were  car- 
ried from  one  plate  to  the  other,  leaving  there- 
fore equal  amounts  of  negative  on  the  first  plate. 
In  this  way  the  charges  will  gradually  grow  to 
-\-e  and  — e,  and  the  difference  of  potential  will 
increase  at  the  same  rate  from  0  to  Vj — V,, 
the  average  difference  being  therefore  ^(Vj — V2^- 
The  difference  of  potential  between  the  conduc- 
tors at  any  instant  is  by  definition  the  amount 
of  work  required  to  carry  a  unit  positive  charge 
from  one  plate  to  the  other ;  therefore,  since  in 
the  process  of  charging  the  condenser  a  quantity 
of  positive  charge  e  has  been  carried  across  at 
the  average  difference  of  potential  ifVj — V,), 
the  work  required  is  e  times  HVj^Vo).  In  other 
words,  the  energy  of  the  charged  condenser  is 
W^^eCVi — V,).  Expressed  in  terms  of  the  ca- 
pacity, C  =  ^7 ^ ,  this  becomes  W  =  ^p 

It  has  been  shown  that  C  varies  directly  as  K, 
the  dielectric  constant,  which  is  greater  for  glass 
or  paper  than  for  air;  therefore  if  in  an  air-con- 
denser the  air  could  be  replaced  by  glass  or 
paper,  keeping  the  charges  unchanged,  the  energy 
would  be  diminished.  It  follows  then,  that,  since 
changes  take  place  in  nature  in  such  a  way  as 
to  decrease  the  potential  energy,  the  paper  or 
glass  would  be  'attracted'  in  between  the  charged 
conductors.  All  cases  of  electric  attraction  and 
repulsion  may  be  explained  in  a  similar  manner. 

Electric  Oscili.atioxs.  If  an  isolated  con- 
ductor is  charged,  there  will  be  a  definite  distri- 
bvition  of  charge  over  the  surface  in  such  a  man- 
ner as  to  satisfy  Ihe  law  of  electric  action:  ])ut, 
if  anotlier  condiictor  is  brought  near  it,  the  dis- 
tribution will  be  altered  by  the  new  forces  due 
to   induction.     If  now  this  second  conductor   is 


suddenly  removed,  or  if  the  forces  of  induction 
are  suddenly  destroyed,  the  charge  will  return 
to  its  original  distribution.  Before  doing  so, 
however,  there  will  be  what  may  be  called  "elec- 
tric oscillations';  that  is,  if  the  +  charge  has  been 
drawn  toward  one  end  of  the  conductor  by  the 
forces  of  induction,  then  when  these  are  re- 
inoved  it  will  appear  at  the  farther  end,  next 
return  toward  the  first  end,  etc.,  gradually  com- 
ing to  its  state  of  equilibrium.  These  oscilla- 
tions are  immensely  rapid,  and  generally  die 
away  extremely  rapidly.  The  simplest  mode  of 
producing  electric  oscillations  is  to  bring  close 
together  two  conductors  and  charge  them  op- 
positely until  a  spark  passes;  this  has  the  effect 
of  joining  them  with  an  extremely  good  conduc- 
tor. It  may  be  shown  that,  as  a  result,  the  con- 
ductor which  was  charged  positively  becomes 
negatively  charged,  then  positively,  etc.,  each 
successive  charge  becoming  less  and  less,  until 
finalh'  equilibrium  is  reached.  This  is  what  hap- 
pens in  general  when  the  two  conductors  forming 
a  charged  condenser,  e.g.  the  two  coatings  of  a 
Leyden  jar,  are  brought  so  close  together  that  a 
spark  passes.  (The  analogy  to  a  vibrating  pen- 
dulum slowly  coming  to  rest  is  complete. )  As 
a  result  of  this  oscillatory  discharge,  the  energy 
of  the  charges  disappears,  it  being  spent,  in  part, 
in  producing  disturbances  in  the  surrounding 
dielectric  of  the  nature  of  waves.  These  waves 
are  in  the  ether,  and  are  identical  properties 
with  those  wliich  affect  the  sense  of  sight  or  tem- 
perature, being,  however,  longer,  i.e.  of  a  smaller 
wave-number.  They  do  not  appeal  to  any  human 
senses,  but  may  be  detected  by  various  pliysical 
means.     See  Wireless  Telegraphy;  Coherer. 

Electrical  Instruments.  Electric  charges 
may  be  produced  by  various  machines  which 
render  the  processes  of  charging  by  contact  or  by 
induction  continuous  and  automatic.  The  com- 
monest forms  are  the  frictional  machine  (see 
Electrical  Machines),  the  electrophorus  (q.v.), 
the  induction  machine. 

Instruments  have  been  devised  to  measure  dif- 
ference of  electric  potential  both  absolutely  and 
relatively.  They  are  called  electrometers,  and 
are  described  under  that  title  elsewhere.  See 
Electrometers. 

Far.\day  Tubes.  A  convenient  mode  of  de- 
scribing electrical  phenomena  is  due  to  Faraday, 
who  pictured  the  electric  field  round  charged 
bodies  as  filled  with  tubes  whose  sides  were  made 
by  lines  of  force.  These  tubes  join  positive  with 
negative  charges,  and  are  chosen  of  such  a  cross- 
section  that  where  they  meet  a  charged  surface 
the  open  end  of  eacli  tube  incloses  a  unit  charge. 
The  tube  will  have  in  general  a  varying  cross- 
section,  depending  on  the  paths  of  the  lines  of 
force,  and  where  the  electric  force  is  the  great- 
est the  tubes  are  most  numerous. 

electrokinetics. 
Fundamental  Phenomen.\.  If  a  charged 
electrical  condenser  is  discharged  by  joining  its 
two  conductors  or  'plates'  by  a  lone/  conducting 
wire,  it  is  observed  that  there  is  no  oscillation, 
but  that  the  charges  disappear  and  there  are 
certain  phenomena  in  and  near  the  wire.  Tlie 
temperature  of  the  wire  is  raised:  and  a  magnet 
suspended,  free  to  turn,  near  the  wire  and 
parallel  to  it,  will  be  defiected  so  as  to  tend  to 
stand  at  right  angles  to  it.  In  special  cases, 
other  phenomena  may  be  observed.     The  whole 
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phenomenon  is  described  by  saying  that  an  'elec- 
tric current'  has  passed  through  the  wire,  in  the 
direction  from  high  potential  to  low,  carrying 
the  quantity  of  electricity  e,  where  +e  and  — e 
were  the  charges  in  the  condenser.  In  this  state- 
ment there  are  three  definitions:  that  of  'electric 
current,'  "direction  of  the  current,'  and  the 
'quantity  carried  by  the  current.'  The  two  ef- 
fects of  the  current  noted  are :  ( 1 )  heating 
effect  in  the  conductor;  (2)  magnetic  action  on 
a  suspended  magnet.  These  actions  are  observed 
with  all  electric  currents ;  and  other  additional 
effects  are  obtained  when  the  current  is  not 
steady.  It  should  be  noted,  further,  that,  if  the 
direction  of  the  current  in  the  wire  is  reversed, 
the  heating  effect  is  as  before,  but  the  magnet 
is  deflected  in  the  opposite  direction.  This  fur- 
nishes an  easy  method  of  determining  the  direc- 
tion of  the  current  in  a  conductor.  If  charges 
can  be  supplied  to  the  terminals  of  the  long  con- 
ducting wire  as  fast  as  they  disappear — as  can 
be  done  by  using  an  electric  machine  or  other 
means — the  condition  in  the  W'ire  and  around  it 
is  said  to  be  that  of  a  'steady'  or  'uniform'  elec- 
tric current.  In  other  Avords,  to  maintain  a 
steady  current  in  a  wire,  its  terminals  must  be 
kept  at  a  constant  difference  of  potential ;  and 
the  quantity  of  positive  electricity  supplied  to 
one  end  or  of  negative  supplied  to  the  other  in 
each  second  of  time  is  called  the  'intensity'  of  the 
current,  or  the  'current-strength.'  The  quantity 
of  electricity  carried  by  the  current  is  evidently 
the  product  of  the  current-strength  and  the  time. 
The  difference  of  potential  between  two  points 
on  the  wire  is  called  the  'electro-motive  force' 
(E.  M.  F. )  between  those  points.  It  evidently  re- 
quires energy  to  maintain  a  uniform  current,  be- 
cause of  the  energy  spent  in  thermal  actions. 

SouECES  OF  Ei-ECTKic  CuKEEXTS.  To  maintain 
a  steady  electric  current  some  method  must  be 
used  which  will  produce  a  constant  difference  of 
potential.  Four  may  be  mentioned :  ( 1 )  If  an 
ordinary  electrostatic  machine  is  used  it  will  be 
found  to  give  a  current  of  small  intensity,  the 
energy  for  the  current  coming  from  the  work 
done  in  producing  the  charges  by  means  of  the 
machine.  (2)  If  two  wires  of  different  material, 
e.g.  brass  and  iron,  are  joined  end  to  end,  form- 
ing a  single  circuit,  there  will  be  two  junctions 
of  brass  with  iron :  and,  if  these  two  junctions 
are  kept  at  difi'erent  temperatures,  there  will  be 
(in  general)  an  electric  current  round  the  cir- 
cuit. The  energj'  for  this  current  comes  almost 
entirely  from  the  source  of  heat  at  the  hot  junc- 
tion; but  it  may  come  in  part  from  the  fall  of 
temperature  of  one  of  the  wires.  The  E.  M.  F.  of 
the  current  is,  as  a  rule,  extremely  small.  (See 
THEBiio-ELECTEiciTY. )  (3)  If  two  different 
solid  metals,  e.g.  rods  of  copper  and  zinc,  dip 
into  a  dilute  solution  of  sulphuric  acid  in  water, 
the  two  metals  will  be  found  to  be  at  a  difference 
of  potential.  The  same  is  true  of  any  two 
metals  dipping  into  any  liquid — other  than  a 
fused  metal — Avhich  is  an  electric  conductor. 
Such  an  arrangement  is  called  a  'cell'  or  'ele- 
ment.' The  one  mentioned  has  many  disadvan- 
tages, some  of  which  may  be  obviated  by  using 
two  liquids  separated  by  a  porous  partition.  ( For 
a  description  of  different  types  of  cells,  see  Vol- 
taic Cell  ob  Batteby.)  If  a  cell,  as  described 
above,  consisting  of  a  zinc  and  copper  rod  dipping 
in  dilute  sulphuric  acid  is  used  to  produce  a  cur- 
rent in  a  wire  joining  the  projecting  ends  of  the 


two  rods.,  it  is  observed  that  the  current  in  the 
wire  is  in  the  direction  from  copper  to  zinc  -.  that 
the  zinc  rod  wastes  away,  and  the  loss  in  mass  of 
the  zinc  is  proportional  to  the  current-strength 
and  to  the  time :  that  bubbles  of  hydrogen  gas 
form  at  the  copper  rod.  It  is  known  from  chemi- 
cal experiments  that,  when  zinc  is  dissolved  in  a 
vessel  containing  dilute  sulphuric  acid,  hydrogen 
gas  is  formed  and  the  temperature  rises,  showing 
that  in  the  reaction  energy  is  given  out.  In  the 
simple  cell  just  described  the  zinc  dissolves, 
hydrogen  gas  is  formed,  and  the  energy  liberated 
is  used  in  producing  the  electric  current.  A 
similar  explanation  of  the  supply  of  energy  maj' 
be  given  for  all  cells,  it  being  noted,  however, 
that  in  some  cases  energj'  is  taken  from  the 
liquid  of  the  cell  itself — apart  from  chemical 
action — as  is  shown  by  its  tall  in  temperature, 
and  in  others  energy  is  given  to  the  cell,  as  is 
siiown  by  a  rise  in  temperature.  (4)  Electric 
currents  maj'  be  produced  b^'  dj'namos  ( see  Dyn'A- 
mo-Electeic  ^Iachixeby),  the  principle  of  which 
will  be  examined  under  induced  Currents. 

Heating  Effect  of  Cubbexts.  Since  in  a 
current  through  a  conductor  a  certain  quantity 
of  electricity  is  passing  from  high  to  low  poten- 
tial, it  is  losing  energj%  which  in  turn  is  gained 
by  the  conductor.  Thus,  if  a  quantity  e  has  its 
potential  lowered  by  Vj  —  V^,  the  loss  of  energy  is 
e(Vi  —  V;)  ;  and  this  is  the  energy  gained  bj'  the 
conductor.  If  ('  is  the  current-strength,  and  I 
is  the  time  taken  for  a  quantity  e  to  pass,  e  =  it. 
Vi  —  Y,  is  the  electro-niotive  force  and  may  be 
written  E.  Hence,  the  energy  gained  by  the  con- 
ductor is  Ei7.  This  goes  into  heating  effects 
and  is  manifest  by  a  rise  in  temperature.  Illus- 
trations of  this  heating  effect  of  a  current  are 
furnished  by  the  glow  or  incandescent  lamp,  by 
the  arc  lamp,  by  electric  furnaces,  etc.  The  in- 
candescent lamp  (see  Electeic  Lighting)  con- 
sists of  a  thin  loop  of  compressed  carbon  inclosed 
in  a  glass  bulb  from  which  as  much  air  as  pos- 
sible has  been  exhausted,  the  two  ends  of  the 
carbon  filament  being  joined  to  two  fine  wires  of 
platinum  which  enter  the  exhausted  space  from 
without.  If.  by  means  of  these  platinum  wires 
an  electric  current  is  made  to  pass  through  the 
carbon  filament,  the  latter  will  be  raised  to 
incandescence  by  the  heating  effect  of  the  cur- 
rent; but  it  will  not  burn,  because  there  is  no 
oxygen  in  the  bulb  for  it  to  combine  with.  The 
reason  for  the  heating  effect  being  so  great  in  the 
filament  is  that  it  offers  a  great  opposition  to 
the  passage  of  the  current,  and  so  a  great  amount 
of  energy  is  necessary  to  force  the  current 
through. 

The  arc  lamp  consists  of  two  carbon  rods  so 
kept  by  automatic  devices  that  there  is  a  small 
gap  between  them.  When  the  lamp  is  started 
the  rods  are  in  contact,  and  a  current  is  forced 
through  from  one  rod  to  the  other;  there  is  a 
great  rise  in  temperature  at  the  point  of  con- 
tact, owing  to  the  great  resistance  to  the  passage 
of  the  current — this  makes  the  air  a  good  con- 
ductor; then  the  poles  are  drawn  a  slight  dis- 
tance apart  automatically :  and  owing  to  the 
resistance  to  the  current  passing  from  the  carbon 
to  the  air.  the  carbon  tips  are  heated  white-hot 
and  emit  light. 

Magnetic  Action  of  a  Cuebent.  If  a  long, 
straight  wire  carrying  a  current  is  held  over  and 
parallel  to  a  pivoted  magnetic  needle,  the  needle 
will  be  deflected  to  one  side  or  the  other,  depend- 
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ing  upon  the  direction  of  the  current.  The  sim- 
plest statement  of  the  law  of  the  magnetic  action 
of  a  current  isi  that  a  wire  carrying  a  current  is 
surrounded  by  rings  of  magnetic  lines  of  force, 
the  connection  being  such  that,  if  a  right-handed 
screw  be  imagined  placed  so  as  to  coincide  with 
the  conductor,  and  if  it  is  turned  in  the  manner 
indicated  by  the  line  of  magnetic  force,  its  motion 
of  translation  will  be  in  the  direction  of  the 
current. 

If  the  conductor  is  bent  in  the  form  of  a  loop, 
lines  of  magnetic  force  will  enter  the  loop  on 
one  side  and  return  outside  the  loop,  each  line 
forming  a  closed  curve.  Thus  the  face  of  the 
loop  which  the  lines  enter  is  like  the  south  pole 
of  a  magnet,  and  the  opposite  face  is  like  the 
north  pole.  In  other  words,  the  magnetic  action 
of  the  loop  of  wire  carrying  a  current  is  like  a 
thin  sheet  of  iron  filling  the  area  of  the  loop,  and 
so  magnetized  that  all  the  north  poles  are  on 
one  face  and  the  south  poles  on  the  other. 

Similarly,  if  a  wire  is  wound  in  the  form  of  a 
helix  or  spiral  spring,  the  lines  of  magnetic  force 
will  enter  at  one  end  of  the  helix_,  pass  along  its 
length,  and,  emerging  from  the  opening  at  the 
farther  end,  return  outside,  forming  closed 
curves.  A  helix  like  this  when  it  carries  a  cur- 
rent has,  therefore,  the  properties  of  a  bar  mag- 
net. If  a  small  magnet  is  placed  inside  this  helix 
it  will  turn  and  place  itself  along  the  line  of 
magnetic  force;  similarly,  if  a  rod  of  soft  iron 
or  other  magnetic  substance  is  wound  with  an 
insulated  wire  helix  carrying  a  current,  it  will 
be  magnetized.  Such  a  magnet  is  called  an  'elec- 
tro-magnet,' and  in  various  forms  they  play  an 
essential  part  in  call-bells,  telegraph,  and  tel- 
ephone instruments,  dynamos,  motors,  etc.  Tke 
bar  of  iron  is  generally  so  bent  that  its  two  ends 
face  each  other :  soinetimes  it  forms  a  'horseshoe.' 
One  of  its  ends  is  then  a  north  magnetic  pole, 
and  the  other  a  south  pole  whenever  the  electric 
current  is  passed  through  the  enveloping  helix  of 
wire.  Since  conductors  carrying  currents  have 
the  magnetic  properties  of  magnets,  tliey  haA^e 
forces  of  attraction  and  repulsion  on  each  other 
and  on  magnets.  It  may  be  shown  that  all  these 
various  cases  of  force  may  be  embraced  in  the 
statement  that  "motions  take  place  in  such  a 
manner  that  the  circuits  of  conductors  inclose 
the  greatest  possible  number  of  lines  of  magnetic 
force  emerging  from  the  north  faces  of  the  cir 
cuits,  or  the  least  number  t)f  lines  emerging  from 
the  south  faces."  The  action  of  electric  motors 
is  based  on  this  principle.    See  Dyxamo-Electbic 

M.\CinNERY. 

Many  instruments  for  the  detection  or  meas- 
urement of  electric  currents  are  based  upon  their 
magnetic  action.  If  n  magnet  is  pivoted  so 
as  to  be  free  to  turn  around  a  vertical  axis,  and 
if  it  is  placed  in  the  plane  of  a  loop  of  wire,  it 
will  be  deflected  if  a  current  is  passed  through 
the  loop,  thus  making  a  'galvanosco])o.'  ( See 
Galvanometer.)  The  delicacy  of  the  instrument 
may  be  increased  in  many  ways:  making  the 
magnet  lighi  and  short,  winding  the  wire  in  sev- 
eral turns  instead  of  a  single  loo]),  suspending  the 
magnet  by  a  fine  fibre  with  little  if  any  torsional 
resistance,  making  the  magnet  'astatic' 

An  'astatic'  magnet  is  really  a  combination  of 
two  (or  more)  magnets  rigidly  fastened  to  a  sfifT 
rod  or  'stafT.'  and  so  ])laced  that  the  directive 
magnetic  action  of  the  earth  is  destroyed  as  far  as 
possibh'.     This  is  done  by  placing  tlie  magnets  in 


opposite  directions,  but  in  the  same  plane,  and 
making  them  as  nearly  as  possible  of  the  same 
strength.  In  suspending  this  compound  system 
in  the  galvanoscope  it  is  so  arranged  that  one 
magnet  (or  set  of  similar  magnets)  comes  inside 
the  coil  of  wire,  while  the  other  magnet  (or 
set  of  magnets),  turned  in  the  opposite  direction, 
lies  outside  the  coil. 

In  another  tyj^e  of  instrument  a  flat  coil  of 
wire  is  suspended  by  a  wire  which  has  torsional 
rigidity  between  the  two  poles  of  a  horseshoe 
magnet,  so  that  the  line  joining  the  poles  is  par- 
allel to  the  faces  of  the  coil.  When  a  current  is 
passed  through  the  coil  it  will  turn  so  as  to 
tend  to  place  its  faces  perpendicular  to  the  line 
joining  the  poles,  thus  including  more  lines  of 
force.  The  rigidity  of  the  suspension  prevents 
the  coil  from  turning  far ;  and  the  turning 
moment  due  to  the  action  of  the  magnet  on  the 
current  is  balanced  by  the  moment  of  restitution 
of  the  twisted  wire.  This  is  the  principle  of  the 
siphon  recorder,  of  the  D'Arsonval  galvonometer, 
etc.  Still  another  form  of  instrinnent  differs  from 
the  one  just  described  in  having  the  magnetic 
field  due  to  the  permanent  magnet  replaced  by 
one  due  to  an  electric  current  through  parallel 
coils  of  wire^  one  on  each  side  of  the  suspended 
coil,  with  their  faces  at  right  angles  to  those  of 
the  latter.  This  instrument  is  called  an  "clec- 
trodynamometer.' 

It  should  be  noted  that  Eowland  has  shown  by 
direct  experiment  that  an  electrostatic  charge 
carried  at  a  high  speed  has  the  same  eflfect  on  a 
magnet  as  a  current;  the  direction  of  the  equiva- 
lent current  depending  upon  whether  a  positive 
or  a  negative  chaige  is  carried. 

Electrolysis.  Metal  wires  are  not  the  only 
conductors  for  electric  currents,  although  they 
are  the  ones  most  connnonly  seen.  Many  liquids 
are  conductors,  and  all  gases  may  be  made  t(i 
conduct.  To  pass  a  current  through  a  liquid  or  a 
gas,  wires  must  be  used  so  as  to  conduct  the 
current  in  at  one  point  and  out  at  another.  The 
wire  by  which  the  current  enters  is  called  the 
'anode';  that  by  which  it  leaves,  the  'cathode.' 
Fused  metals  conduct  like  solid  metals;  but  in  the 
case  of  other  liquid  conductors  (and  also  some 
solid  ones)  there  are  chemical  actions  at  the 
anode  and  cathode :  gases  are  evolved  or  solid 
matter  is  deposited  on  the  metal  wires  or  plates. 
Such  conductors  are  called  'electrolytes,'  and  the 
]Drocess  of  conduction  through  them  is  called 
'electrolysis.'  If  all  electroh'tes  are  examined  it 
is  foimd  that  they  are  the  solutions  of  certain 
salts  or  acids  in  some  liquid — such  as  water: 
and  that  there  is  evidence  of  the  dissociation  of 
the  salt  or  acid  by  the  action  of  the  liquid.  Fara- 
day found  by  studying  the  relative  qimntitics  of 
matter  separated  out  from  the  liquid  at  the 
cathode  and  anode,  when  an  electric  current  was 
passed  through  an  electrolyte,  two  laws  which 
bear  his  name:  (1)  Tlie  mass  of  matter  separated 
at  either  cathode  or  anode  in  any  one  electrolyte 
varies  directly  as  the  quantity  of  electricity  car- 
ried by  the  current,  i.e.  as  the  product  of  the 
current-strength  and  the  time.  (2)  If  the  same 
current  is  passed  through  several  electrolytes  in 
series,  the  masses  of  the  matter  separated  out  at 
the  diflTerent  anodes  or  cathodes  vary  directly  as 
the  'clicniical  e(piivalents'  of  the  matter. 

The  chemical  equivalent  of  any  element  is  its 
'atomic  weisiht'  (see  Atomic  WKtoiiTs)  divided 
by  its  'valence'  (q.v.) .     For  example,  the  chemical 
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equivalents    of    a    few    different    substances    are  freely  by  themselves,  but  drag  with  them  definite 

given  in  the  following  table:  masses  of  the  solvent.)     On  this   theory,  which 

accounts  perfectly  for  the  observed  phenomena  of 

Hydrogen 1^^  electrolysis,   the   ions   are   charged   fragments   of 

Coppe^.!!!"!!!!!^.........!!!!!^......^...!i^i^^^^iiiii!i!"i^ii^".i..^  silsg  molecules.      AYhen    they    get    to    the    anode    or 

Zinc 32.44  cathode  they  give  up  their  charges,  and  combine 

^''^®'" '■  with   other   ions,   thus   forming  molecules   which 

t           •       +1      +«„+!,  ^e  -c^^^A^^'c  «,.=+  io„-    o  are     liberated.       See     Dissociation;     Electro- 

Assummg  the  truth  of  J^aradays  lirst  law,  a  ^,                        ,                                          ' 

convenient  method  is  offered  for  comparing  the  *-HEMI;,tr\.   CtE>eral. 

current-strength  of  different  currents,  viz.  pass  Discharge  Through  Gases.  There  is  reason 
the  currents  in  turn  through  the  same  electrolyte  ^r  believmg  that  a  pure  gas  would  be  a  pertect 
and  weigh  the  quantities  liberated  in  the  same  nisulator;  but  all  gases  can  be  made  conductors 
time.  The  current-strengths  are  in  the  ratio  of  i^  many  ways,  m  all  of  which  there  is  evidence 
these  masses.  This  is  the  principle  of  the  so-  that  the  molecules  of  the  gas  have  been  broken  in- 
called  silver  or  copper  'voltameters.'  to  parts— i.e.  'ionized  ;  although  the  ions  in  a  gas 

Faradav  pictured  the  phenomena  of  electrolvsis  f^f  ^yjio  means  the  same  as  m  a  liquid  electro- 

as  being  due  to  the  passage  in  the  electrolvte  of  J^^e      Some  of  the  methods  for  ionizing  a  gas  are 

two  sti earns  of  particles-^one  set  charged  posi-  ^^  following:      (1)  Application  of  high  tempera- 

tively    going    toward    the    cathode,    the    other  ^ure,  e.g.  the  gases  rising  from  a  Bunsen  flame 

iji.-i           •         i          J     j.\              J  are  conductors.      (2)    Passage  of  a  spark  m  the 

charged    negativelv    going    toward    the    anode.  r  ,,      ,       ,       /o\   r^                j.    -d •■  +              .„  .,, 

m     *=            ■'^        f '  1              1,         11  J    <•       >        „j  neighborhood.      (3)   Expo.sure  to  Rontgen  ravs  or 

These  carriers   of   charges   he   called    ions;    and  .     ^          ,                    j-        j.-            i    ^                  "u    „„ 

,      , ,         1  .     £  ii                 •    •              Ai    •      a              i  to  ravs   from   a    radio-active   substance,    such   as 

he  thought  of  them  as  giving  up  their  charges  to  ■',-.,  a-,   -ry                x     t     ^v,    i            > 

the  cathode  and  anode,  and  then  being  liberated  f  """IT   ^^'V-^  ^4^   Exposure  to    cathode  r a j^ 

from  the  liquid,  as  gases  or  solid  deposits,  or  as  1^^  ^elow) .     (o)  Exposure  to   ultra-v  olet  light 

then  taking  part  in  chemical  reactions,  and  thus  ^^^  V""!"-^  .  ?f^  "','"•     mipor  ant   fact  ^^hlch 

liberating   other   substances.      It    is    easilv   seen  ^^f  "^f  *«  ^^  established  is  that  the  negative  ions 

i-T,   i.    T  Ti       J     !    1                         J-      11  •       '   f  ii,  of  all  eases,  however  these  ions  are  produced,  are 

that,  if  Faraday  s  laws  are  exact,  all  ions  of  the     -j     ,-'^i      -?,  ,  j     i      +i    / +i       4^;,.„ 

same   substance,   e.g.   hvdrogen,   must   carrv   the  identical.    It  can  be  proved  also  that  the  negative 

same  charge,  in  whatever  electroh^e  thev  appear;  ^^f ,  ^ave  less  mass  than  the  positue  one.      For 

,  .     ,  1  '^     ,  1     .   , ,       1                   '      .      •.     ^  ^  a  full  discussion  of  the  recent  work  on  this  sub- 

and  further,  that  the  charge  on  anv  ion  is  propor-  ■     .        ^                     .   ,           j     +     t    t    ti,^.,,,^,,', 

,.        ,   .      •.          1               /rri          -s  .\       1  lect,  reference  must  be  made  to  J.  J.   ihomson  s 

tional  to  its  valence,      (thus,  it  the  charge  on  a  ■'  ,       „.    ,               j.    ,,,     ,   ■  -.       ^,    „,.„7.     /-.„„„„ 

11              .        .         ii    J.                            •               4-  u„  Tne    Discharge    of    Electricity     Throiiqli     (rnses 

hvdrogen  ion  is  e,  that  on  a  copper  ion  must  be      ,-r      j        mnn^         j  i.         i,i-     j.-         i,„  t) *„„„„^ 

n'     I  ^           .1          1             c                 •     J.    •       XI    J.  (London,  1902) ,  and  to  publications  bv  Professor 

2e,  because  the  valenge  of  copper  is  twice  that  '               '        ,  ','•       ^    j     i     •      j-u      m' •?        ,?,  ■„.,; 

,',     1            ,*                             ^^  Thomson  and  his  students  m  the  Philosophical 

of  hvdrogen.)  *  „             i-         /t      j                    t-\ 

*        ° .    'i              i-    1     X     1     •     •               J-  .1  Transactions   (London,  current). 

Ihe  modern  theorv  of  electrolvsis  is  one  of  the  ^          r    xi,             w.    •   ^        *•         -n     t^^^t-:  „„    ^t 

.    .          iiu'i          £i"-ii       -4.  One    of   the   most    interesting   illustrations   of 

most  important   branches  of  phvsical  chemistry.      ,,  *     i     a  •  •<.      4.1        „i     „    ^ .   i^   „t 

r\  T     -i.             i-  1   -J              J  1   ■         i-       J  1,  the   passage  of  electricitv  through   a   gas   is  af- 

Onlv  its  essential  ideas  need  be  mentioned  here.     j.     , ',      1*      .1  •     •'     1      j     w.  1        ,„,.„ 

.■...,              1          . ,          t                       -J      4--1,  i.  forded  when  the  gas  is  inclosed  at  low  pressure 

As  it  IS  known  bv  evidence  from  manv  sides  that     .  ,        ,    ,       .  1       ,  .  ,        ,■     .^ „A,  ^;^„^ 

1     ,     1   ,         '    .  ,       t                ,.■.,.        1  .  V  m  a  glass  tube,  into  which  enter  two  metal  wires 

an  electrolyte  consists  of  a  pure  liquid  m  which  ,.^                  ',          1       tl    d        When  the  crng  is 

a  salt  or  acid  is  dissolved  and  dissociated   into  ,         *         '         e  '    i     '         4.-'     +           e    „„?1„,..„ 

....          1.       T    4-      -1     i^-t      4.-U      ■            -.1  at  a  pressure  of  a  few  centimeters  of  mercury, 

parts,   it   IS   natural   to   identifv   the   ions   witn  ■,    ^j-    1              r     1    ^  •  -j.     j-i        „i,   +i,„  +„i;„ 

Vu        t              A       f  ii           1       1        f  j-i          14.  and  a  discharge  of  electricitv  through  the  tube 

these  fragments  of  the  molecules  of  the  salt   or     .  ,       j  1  '^        •    i     +•       *    -i        i^  „     i.„^ 

•J      rru     4.1              4.               4.             4^  J   •     4-1    4.  V,  IS  produced  bv  an  induction  coil  or  bv  a  number 

acid,  ihe  theorv  at  present  accepted  is  that  bv  j- ^  n  4.1  "  4.1  j  •  '  „+i„  „... 
.,          4.     r      1   i=        •          1-      -1                  IX        "of  cells,  the  gas  near  the  anode  is  apparentlv  ar- 

the  act  of  solution  m  a   liquid  some  substances  ,'  .       '^ ,       j      4.  •   4.-                         i.u      4-„k« 

,.         -4.^4.1       4.-^        4.                  11-  ranged    m    colored    striations    across    the    tube, 

are  dissociated,  at  least   m  part:   e.g.  sulphuric  ,  .'T              ,,         ^i    j    4.1         •        j     1      „„„„  „„j 

. ,   .          4.        4.0,  4.  •                  *  XI           1       1        f  while  near  the  cathode  there  is  a  dark  space  and 

acid  m  water;  that  is,  some  of  the  molecules  of  ,,           ,,    j      •.     ir   .1          ■              ,     +„  „i„„. 

,v       1-      1     J        1,  .              v       1            •   X             11  over  the  cathode  itself  there  is  a  velvetv  glow. 

the   dissolved   substances   break   up   into   smaller      ,„,     i-  ix        -xx    i  4:  xi     x   1      •      ^ „^x«^;-.4-;« 

X         Tx    •          X   XI         i,x    xu   X    XI             X        t  The  light  emitted  from  the  tube  is  characteristic 

parts.      It   is   not   thought    that   the   parts   of    a      '     ,,      '^        •     -i        e       e  ^ x,,^  \       \,  +v,« 

'     1       1               ,.        •  X  J            •                 X  J    u  X  of  the  gas  inside.     See  Spectroscopy.)      As  the 

molecule  once  dissociated  remain  separated,  but  .i.'^i        xjrxi,             xi,x  xi,„  J„.,^,„-«  «f 

.1    4.  ,,          .           ,   X       f  J-        •  X-            1  tube  IS  exhausted  further,  so  that  the  pressure  of 

that  there  is  a  state  of  dissociation  and  recom-     ,,  ,  xi        1     1  1    +1,^ 

1  .      .  •           .                  ,,           11           1  XI    •           X  the    gas    decreases,    the    dark    space    round    the 

bmation  going  on  as  the  molecules  and  their  parts  ,,  '^         .      j    xi           1   xv,    x   u        -c-      n„    -t  xa,„ 

1      X  XV.         1    XI      1-      -J         J     X            •  cathode  extends  through  the  tube.    Fmallv,  if  the 

move  about  throusfh   the  liquid,   and  at  anv   in-  ,         , .         .            x-        j     xu        i,         x          *    xi,„ 

X     ,        J  c   -x        ■         X-         4;        1       1           '  J-  exhaustion    is    continued,    the    character    ot    the 

stant  a  definite  proportion  of  molecules  are  dis-       ,  .       ,  j   u     xv,  ^      1   „ ^^ 

•  X    1      TX  •         X       1  X     XT,-   1    XI    X   -f            1  phenomenon   is   changed  bv  the  gradual   appear- 

sociated.     It  is  natural  to  think  that  if  a  mole-  ^           r  xi      <     xi,   j              >'    r^^                   x^  „  ,'     „* 

1     .     ,      1         .    .            ,          1  .  1             ,,  ance  of  the   cathode  ravs.      These  are  streams  of 

cule  IS  broken  into  parts,  which  are  then  sepa-         .      ,  ,.  ,         r      "  xx  x-     1        1, a 

X  J    xt,          -11  1       1    X  •     n       1,         J  minute   particles   of   matter   negativelv   charged, 

rated,  thev  will  be  electrically  charged,  one  por-  1  ■  1    ,  '       xi         xi    j                 v     1     i"         a  %.« 

,.        '        -'x-     1         XI          XI       '           x^     1          irrx.  which  leave  the  cathode  perpendicularlv  and  pro- 

tion     positively,     the     other    negatively.       (The  ,    .        x     •  ix   i-         xi          1     xi        "       •.,    xi,,, 

1,         ^                          X          ij  XI                    ■     -x  ceed    in    straight    lines   through    the    sas    in    the 

charges  on  any  part  would  then  vary  as  its  va-  ,    u        t^i              xi     1                       xi,         '1  ,„^  ^„,.;c-; 

1          ^      Tt                 j-a                t       X    "x-   1   ■  tube.     These  cathode  ravs  are  themselves  mvisi- 

lence. )      If  now  a  difference  of  potential  is  pro-  1,1     v    x  xi             a        i    '  •            o-^^x,  „.i,„^„  +1,^^, 

1        1   •     XI      1-      -J  1      •        X-       XT,            1          J  ble,  but  thev  produce  luminous  effects  where  they 

duced  m  the   liquid   bv  insortma  the  anode  and  ,,         •,  '.,                   -,      ,    „     xi,„^  ..+^;i-«  +v.o 

,,    J         n    XI-            •;•     1        1          J          X         -11  pass  throufrh  the  gas  and  where  they  strike  the 

cathode     all    the   positively   charged    parts    will,  ^.^^n,  of  the  tube:  ^it  this  last  place  they  produce 

during  their   intervals  of   dissociation,   be  urged  ^j^^^^^^  ^^^^^^   ^j^^      ^j^^^      J.^^^^^^   mechanical 

toward     the     cathode,     while     those     nesativelv  ,.        -^  xu         x  -i              "         n             u^     „i,;««<- 

,          J      -11             X          J  XI,           A        /TX  •         ■  motion  if  they  strike  any  small  movable  object 

charged  will  move  toward  the  anode.     (It  is  pos-  .      ,,      .    1       'i^i    ■         xv,'           1      j  fl„v,x„;i   w  „ 

•11     41    X   XT,         J-        •  X  J          X     A         i  in  the  tube.     Their  path  can  be  deflected   by  a 

siblc   that   these  dissociated  parts   do   not  move  ,            .       ,,     ,'.,                   „,x;,.„Ur  «i,„^„/^j 

f magnet,  proving  that  they  are  negatively  charged 

♦Itisevidentthattheprocessesoffsilvprorofeopppr plating  particles  moving  with  great  speed— about  2.5.000 

are  simply  cases  of  electrolysis.    (Sep  Ei.kctro-Chemistry,  miles  per  second.     If  at  the  end  of  the  tube  on 

iNDrsTBiAL.)    In  the  former  a  solution  is  niiirle  of  a  silver  ^yhiel,  the  cathode  ravs   strike   there   is  a   small 

salt:  a  plate  of  silver  is  used  for  the  anorie:   the  bodv  to  .                       •.       -xi     "     xi  •        1       x      r      1         •    • 

be  'i)lated'  is  made  the  cathode:  and.  as  the  current  is  opening  covered  With  a  thin  sheet  ot  aluminium, 

passed  through,  silver  is  deposited  on  the  latter  and  dis-  similar  rays  are  observed  outside  the  tube.    These 

solves  off  the  former.  Electrolysis  ie  used  extensively  too,  ^^  {   observed    by    Lenard    and    are    called 

for  the  preparation  of  pure  metals,  e.g.  copper,  aluminium,  "            ,             ,     r^    .■>     /                 a-     .      ■<     .             1,  • 

etc.    See  Metallckgy:                       e,      i  ^  'Lenard  rays.'     Cathode  rays  affect  photographic 
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plates;  and,  further,  wherever  they  strike  any 
solid  obstacles,  disturbances  in  the  ether  are  pro- 
duced, which  in  turn  cause  other  radiation.  These 
were  discovered  by  Runtgen  and  are  called  'Ront- 
gen  rays'  or  'X-rays'  (q.v.).  The  best  discussion 
of  cathode  rays  is  given  in  Les  rayons  catho- 
diques,  by  Villard  (Paris,  1900). 

Laws  of  Steady  Electric  Currents.  Advan- 
tage is  taken  of  the  action  of  an  electric  current 
on  a  magnet  to  define  a  'unit  current.'  A  unit 
pole  in  magnetism  is  defined  as  such  a  pole  that, 
if  two  of  them  are  at  the  distance  of  one  centi- 
meter apart  in  a  vacuum,  the  force  between  them 
will  be  one  dyne.  A  unit  current  is  defined  as 
being  one  of  such  intensity  that,  if  it  is  passing 
through  a  wire  bent  into  the  form  of  a  circle  of 
radius  one  centimeter,  the  force  due  to  it  on  a 
unit  pole  at  the  centre  of  the  circle  is  2  b-,  where 
TT  =3.14159.  This  unit  is  called  the  'C.  G.  S. 
electromagnetic  unit;'  and  it  has  been  shown  by 
experiment  that  its  ratio  to  the  'C.  G.  S.  electro- 
static unit'  is  3  X  10^°.  A  current  of  intensity  2 
around  the  same  circular  circuit  would  produce 
the  force  47r  on  a  unit  pole  at  the  centre;  and 
experiments  show  that  if  a  current  of  intensity  i 
is  passed  around  a  circular  circuit  of  radius  r 
centimeters,  the  force  on  a  unit  pole  at  the 
centre  is 

r 
If  there  are  n  turns  of  wire  making  up  a  flat  coil 
of  radius  r,  the  force  on  a     unit  magnetic  pole 
placed  at  the  centre  is 

2Trni 

r 

The     'dimensions'     of    a     magnetic    pole    are 

M^  L^  T- V^  (see  Magnetism);  and  since  the 
force  on  a  pole  of  strength  m  due  to  an  elec- 
tric  current  as   just   described    is    — - — ;    the 

dimensions  of  this  fraction  must  be  those  of  a 
force,  i.e.  MLT~2_  Since  the  dimensions  of  m 
are  given  and  r  is  a  length,  i,  the  current-strength 
has  the  dimensions  M*L'T"^Ac^^.  Therefore, 
on  the  C.  G.  S.  electromagnetic  system,  an 
electric  quantity  has  the  dimensions  M'  L^  /a^  ; 
fi  in  these  expressions  represents  the  dimensions 
of  magnetic  permeability,  or  inductivity,  as  it  is 
called. 

If  a  small  magnetic  needle  is  pivoted  at  the 
centre  of  a  coil  with  its  axis  in  the  plane  of  the 
coil,  there  will  be  a  couple  (q.v.)  acting  on  the 
needle  tending  to  make  it  turn  at  right  angles  to 
the  coil.  This  couple  may  be  balanced  against  a 
couple  due  to  the  earth's  field  of  magnetic  force ; 
and  in  this  manner  the  current-strength  i  can  be 
measured  in  terms  of  the  earth's  field  of  force. 
Such  an  instrument  is  called  a  'galvanometer,' 
because  it  measures  a  steady  electric  current.  By 
means  of  it  Faraday's  laws  of  electrolysis  may  be 
verified.  The  number  of  grams  of  any  substance 
liberated  each  second  when  a  unit  current  passes 
tlirough  an  electrolyte  is  called  the  'electro-chemi- 
cal equivalent'  of  that  substance.  The  values  of 
this  quantity  for  some  elements  is  given  in  the 
following  table: 

H.vdroKfii  0.00ni04 

OxygPii 0.000S29 

Copper 0.003290 

Zinc 0.003385 

Silver 0.011180 

The   number   of   tvibes   of   magnetic    induction 


(see  ^Magnetism)  which  pass  through  any  coil 
of  wire  when  it  carries  a  unit  electric  current  is 
called  its  'coefficient  of  self-induction';  and  the 
number  of  tubes  which  pass  through  a  second 
coil  of  wire  owing  to  this  unit  current  in  the 
first  coil  is  called  the  'coefficient  of  mutual  in- 
duction' of  the  two  coils.  It  may  be  proved 
that  this  same  number  would  pass  through  the 
first  coil  if  there  were  a  unit  current  in  the  sec- 
ond. These  coefficients  of  self  and  mutual  in- 
duction—sometimes called  simply  'the  induction' 
— are  mathematical  functions  of  the  size  and 
shape  of  the  coils,  of  their  relative  positions,  and 
of  the  surrounding  medium,  but  are  independent 
of  the  currents.  If  Li  is  the  coefficient  of 
self-induction  of  one  coil,  and  ]M  that  of  mu- 
tual induction  between  it  and  a  second  coil,  and 
if  currents  of  intensities  ij  and  f,,  respectively, 
are  flowing  in  the  two  coils,  the  number  of  tubes 
of  induction  through  the  first  coil  is  Li'i  +  Mi,. 

If  the  electro-motive  force  applied  to  the  ter- 
minals of  a  metal  wire  are  varied,  and  the  cor- 
responding cvirrent  measured,  it  is  observed  that 
one  bears  a  constant  relation  to  the  other.  If  i 
is  the  current  strength  and  E  the  electro-mo- 
tive force,  E=Rij  where  R  is  a  constant  for  the 
given  wire,  and  is  found  to  vary  directly  as  the 
length  of  the  wire  and  inversely  as  its  cross- 
section,  and  to  be  different  for  different  metals 
or  for  the  same  metal  at  different  temperatures. 
R  is  called  the  'electrical  resistance'  of  the  given 
wire  at  whose  terminals  the  E.  M.  F.  E.  is  ap- 
plied. This  law  connecting  E,  R,  and  i  is  called 
'Ohm's  law.' 

The  heating  effect  in  the  conductor  has  been 
shown  to  be  Kit;  and  so  this  may  be  written 
rR^,  showing  that  the  effect  is  the  same  for 
a  plus  as  for  a  minus  current,  i.e.  it  is  indepen- 
dent of  the  direction  of  the  current. 

Measurement  of  Electrical  Quantities.  As 
already  explained,  the  intensity  of  an  electric  cur- 
rent may  be  measured  in  terms  of  the  earth's 
magnetic  force  by  a  galvanometer,  and  the  value 
of  this  force  may  be  determined  by  suitable  meas- 
urements. (See  Magnetism.)  Thus  the  numeri- 
cal value  of  any  current  on  the  C.  G.  S.  electro- 
magnetic system  may  be  obtained.  (There  are 
other  and  better  methods,  depending  upon  the 
attraction  of  two  parallel  coils  of  wire  carrying 
currents.)  The  intensities  of  two  currents  may 
be  compared  by  making  them  pass  through  a 
voltameter  (q.v.),  and  then  applying  Faraday's 
first  law  of  electrolysis  (q.v.).  To  measure  the 
electrical  resistance  of  a  conductor  the  simplest 
method — at  least  theoretically — is  to  measure  by 
means  of  a  calorimetric  experiment  the  heating 
effect  in  it  produced  by  passing  through  it  a  cur- 
rent whose  intensity  is  measured.  The  heating 
effect  is  i^Rf;  and,  as  both  i  and  t  are  easily 
obtained,  R  can  be  calculated.  This  will  be  its 
numerical  value  on  the  'C.  G.  S.  electro-magnetic 
system.'  To  compare  the  electrical  resistances  of 
different  conductors,  the  simplest  and  most  accu- 
rate method  is  the  use  of  '\ATieatsione's  bridge' 
(q.v.).  If  the  resistance  of  a  given  conductor  is 
known,  and  if  the  current  produced  through  it  by 
any  E.  i\I.  F.  can  be  measured,  the  numerical 
value  of  this  E.  M.  F.  is  given  by  Ohm's  law. 
Methods  for  the  comparison  of  difTerent  electro- 
motive forces  are'  described  in  all  text-books  on 
physics  and  electricity.  Owing  to  the  incon- 
venient magnitude  of  the  units  of  resistance  and 
of  electro-motive  force  on  the  C.  G.  S.  electro- 
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magnetic  system,  other  units  have  been  adojjted 
for  practical  nse.     (See  Electrical  Units.) 

The  'ampere'  (q.v. ),  or  practical  unit  of  cur- 
rent, is  one-tenth  the  C.  G.  S.  electro-magnetic 
imit :  the  "ohm."  or  practical  unit  of  resistance, 
is  substantially  lO'  C.  G.  S.  electro-magnetic 
units :  the  "volt.'  or  practical  unit  of  electro-mo- 
tive force,  is  substantially  10*  C.  G.  S.  electro- 
magnetic units. 

I^^orcED  Electric  Ci-rrents.  If  the  magnetic 
field  inclosed  by  any  conductor,  e.g.  a  wire  bent 
into  a  closed  circle,  is  varied  in  any  way,  there 
will  be  produced  in  the  conductor  an  electric  cur- 
rent, which  continues  only  while  the  change  goes 
on.  This  is  called  an  "induced  current,'  and  it 
is  said  to  be  due  to  an  induced  E.  M.  F.  If  there 
was  a  current  in  the  conductor  originally  it  will 
be  either  increased  or  decreased,  depending  upon 
the  direction  of  the  induced  current.  This  lasl 
is  in  such  a  direction  that  by  its  electro-magnetic 
action  it  will  oppose  that  change  in  tlie  magnetic 
field  which  produces  it.  Thus,  if  the  change  is 
due  to  the  approach  of  a  magnet  having  its  north 
pole  foremost,  the  induced  current  will  be  such 
as  to  cause  the  repulsion  of  the  north  pole  while, 
if  the  change  is  due  to  the  removal  of  the  north 
pole  of  the  magnet  the  induced  current  will  be  in 
the  opposite  direction.  The  change  in  the  mag- 
netic field  may  be  due,  also,  to  the  approach  or 
removal  of  electric  currents,  to  the  change  in 
the  intensity  of  neighboring  currents,  or  to 
changes  in  the  original  current  in  the  conductor 
itself.  Special  cases  of  this  last  kind  are  afforded 
w^hen  a  conductor  carrying  a  ciurent  is  broken, 
and  also  when  the  broken  parts  are  reunited, 
thus  again  starting  the  current.  In  the  former 
case  the  magnetic  field  starts  at  once  to  decrease: 
and  owing  to  this  there  will  be  an  induced  current 
tending  to  neutralize  tlie  change  in  the  magnetic 
field,  i.e.  in  the  same  direction  as  the  original 
current:  this  is  shown  by  the  spark  which  passes 
l>etween  the  ends  of  the  conductor  where  the  cir- 
cuit is  broken.  (This  'extra  current  on  breaking' 
is  used  often  to  produce  a  shock  in  the  muscles  of 
the  arms  or  body :  for.  by  increasing  the  magnetic 
field  of  the  original  curreut  by  winding  the  wire 
in  a  helix,  a  powerful  shock  may  be  felt.) 
When  the  circuit  is  again  made,  if  the  current 
regained  its  original  value  at  once  there  would 
be  a  sudden  increase  in  the  magnetic  field:  as 
the  field  increases,  however,  there  are  induced 
currents  tending  to  ojipose  the  change,  and  hence 
the  current  regains  its  former  value  at  a  rate  de- 
pending on  the  self-induction  and  the  electrical 
resistance  of  the  conductor — a  very  short  time, 
however,  in  general  is  required.  In  all  cases  the 
induced  E.  M.  F.  (and  therefore  the  intensity  of 
the  induced  current)  varies  directly  as  the  change 
in  the  tubes  of  magnetic  induction,  and  inversely 
as  the  time  taken  in  which  to  accomplish  this 
change.  The  induced  E.  M.  F.  equals  the  change 
in  the  number  of  tubes  of  induction  in  one  second. 
In  fact,  the  simplest  way  of  defining  a  imit  of 
self  or  mutual  induction — or  'unit  induction' — is 
to  say  that  it  is  the  induction  in  a  circuit  when 
the  induced  E.  iM.  F.  in  it  has  the  value  one, 
while  the  inducing  current  varies  at  the  rate  of 
one  unit  per  second.  For.  if  'SI  is  the  coefficient 
of  mutual  induction  between  two  coils,  and  if  a 
current  ?  passes  through  one.  there  are  ^li  tubes 
through  the  other:  therefore,  if  the  current  i  varies 
at  the  rate  of  one  per  second.  ^1/  will  vary  at 
the  rate  of  M  per  second ;  but  the  induced  E.  M.  F. 


equals  the  rate  of  variation  of  M/.  i.e.  equals  M : 
so,  if  the  induced  E,  ;M.  F.  is  unity,  M  must  equal 
one.  The  energA-  required  to  produce  the  current 
comes  from  whatever  agency  changes  the  mag- 
netic field,  except  when  a  current  is  made  or 
broken,  i.e.  except  eases  involving  self-induction. 
On  breaking  a  circuit  which  carries  a  current,  the 
cell  or  other  source  of  E.  M.  F.  ceases  to  furnish 
energy:  and  that  required  for  the  'extra  current' 
comes  from  the  surrounding  medium ;  so  this 
current  continues  only  so  long  as  this  supply 
lasts.  This  energy  of  the  medixmi  is  associated 
with  the  magnetic  field  around  the  conductor  due 
to  the  current.  Similarly,  when  a  current  is 
'made'  by  joining  the  two  ends  of  the  broken 
conductor,  the  cell  or  source  of  E.  M.  F.  begins 
to  furnish  energv':  and  this  is  spent  in  two  ways 
at  first,  producing  the  magnetic  field,  and  in  over- 
coming the  resistance  of  the  conductor.  When 
the  current  rises  to  its  full  value,  as  given  by 
Ohm's  law,  the  magnetic  field  reaches  its  final 
value,  and  all  the  energy  now  goes  to  overcoming 
the  resistance  (i-R/)-  This  energj-  of  a  mag- 
netic field — around  either  a  current  or  a  per- 
manent magnet — is  undoubtedly  kinetic:  the 
ether  and  the  portions  of  matter,  if  they  are 
magnetic,  are  in  motion.  Clerk  Maxwell  has 
sho\\'n  how  magnetic  actions  can  be  explained  if  a 
line  of  magnetic  force  is  a  linear  vortex,  the 
ether  and  the  very  small  portions  of  matter  spin- 
ning around  this  line  as  an  axis,  and  if  these 
different  vortices  are  made  to  depend  on  one 
another  by  means  of  some  kind  of  mechanism 
connecting  them. 

The  applications  of  induced  currents  are  al- 
most too  numerous  to  mention:  earth  inductors 
to  measure  the  direction  and  intensity  of  the 
earth's  magnetic  field :  induction  coils  to  produce 
sparks,  etc. :  transformers  as  used  commercially 
to  reduce  or  increase  the  E.  M.  F.  of  currents ;  all 
forms  of  d,%Tiamos :  the  telephone ;  all  apparatus 
that  depends  upon  the  use  of  alternating  cur- 
rents, etc, 

Alterxatixg  Currents  and  Electrical  Waves 
Along  Conductors.  If  the  E.  ]\I.  F.  impressed 
upon  a  conducting  circuit  is  not  constant,  the 
current  will  vary  and  there  will  be  complications 
owing  to  the  induced  currents.  In  particular,  if 
the  E.  M.  F.  is  periodic  in  the  same  way  that  the 
motion  of  a  pendulum  is  periodic,  i.e.  if  it  rises 
to  a  maximum,  decreases  to  zero,  becomes  nega- 
tive, reaches  a  maxinuim  negative  value,  increases 
to  zero,  then  to  its  positive  maximum,  etc.,  ac- 
cording to  the  formula  E:=E"cos  pt.  the  E.  M.  F. 
and  the  current  are  the  simplest  cases  of  'alter- 
nating' electro-motive  forces  and  currents.  E"  is 
the  maxinumi  E.  il.  F.,  and  the  number  of  times 
the  E.  SI.  F.  makes  a  complete  period  in  one 
second  is  p/'Iir  (  where  tt  ^  3.14159) .  If  the  con- 
ductor to  which  this  alternating  E.  SI.  F,  is  ap- 
plied is  not  too  long,  the  intensity  of  the  current 
in  all  parts  of  it  will  he  the  same  at  any  one 
time :  but,  if  the  conductor  is  many  miles  long — 
like  an  ocean  cable,  or  a  telephone  or  telegraph 
line  over  long  distances — the  E.  il.  F.  and  the 
intensity  of  the  current  will  vary  from  point  to 
point  in  srich  a  way  that  there  is  a  wave  of  E. 
M.  F.  and  of  current  in  the  conductor.  (These 
facts  arc  ]jerfectly  analogous  to  the  phenomena 
observed  on  shaking  sidewise  periodically  one  end 
of  a  short  rope  or  of  a  long  stretched  rope.)  The 
rate  of  transmission  of  the  electrical  waves  along 
the  conductor  depends  upon  the  properties  of  the 
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conductor  ami  the  sunouiiding  medium ;  and  it 
can  be  proved  that  the  rate  at  which  the  ampli- 
tude of  the  wave — that  is,  the  maximum  value  of 
the  current  at  any  one  point — decreases  owing  to 
absorption  of  the  energy  of  the  waves  varies  with 
the  wave-length.  Long  waves,  that  is  those  for 
which  p  is  small,  die  down  more  slowly  than 
short  waves,  for  which  p  is  large.  It  is  owing 
to  this  fact  that  long  waves  travel  farther  than 
short  ones ;  and  therefore  on  ocean  cables  very 
long  electrical  waves  are  used.  A  discovery  made 
in  1900  by  Professor  Pupin  of  Columbia  Univer- 
sity has  shown  a  method  by  which  a  special  kind 
of  conductor — one  in  which  coils  of  wire  are  in- 
troduced at  regular  distances— will  convey  all 
waves  (within  certain  limits)  to  the  same  dis- 
tance, and  will  convey  them  much  farther  than 
will  an  ordinary  wire  or  cable. 

Hall  Effect.  One  of  the  most  important  effects 
of  a  magnetic  field  on  an  electric  current  is  ob- 
served when  a  thin  sheet  of  metal,  e.g.  gold-foil, 
is  traversed  by  an  electric  current  and  is  held 
between  the  poles  of  an  electro-magnet.  When 
there  is  no  magnetic  field,  the  current  flows 
through  the  sheet  in  a  definite  manner;  and  it  is 
possible  to  find  pairs  of  points  on  opposite  edges 
of  the  sheet  which  have  the  same  potential:  this 
can  be  done  by  joining  one  terminal  of  a  gal- 
vanoscope  to  one  edge,  and  then  joining  the  other 
terminal  to  such  a  point  on  the  other  edge  that 
there  is  no  current  through  the  instrimient.  If 
now  the  electro-magnet  is  made  to  produce  a  field 
of  magnetic  force  perpendicular  to  the  sheet, 
there  will  be  a  steady  current  through  the  gal- 
vanoscope.  If  the  magnetic  field  is  reversed,  so 
is  this  current.  This  effect  was  first  obser\-ed  by 
h].  H.  Hall  in  1880.  and  is  called  the  Hall  effect. 
The  action  is  exactly  as  if,  owing  to  the  magnetic 
field,  the  line  joining  the  two  points  on  the  two 
edges,  which  were  at  the  same  potential,  was 
rotated  slightly  around  an  axis  parallel  to  the 
lines  of  magnetic  force.  This  action  varies  great- 
ly for  different  metals,  both  in  direction  and 
amount,  and  is  x>roportional  to  the  strength  of 
the  magnetic  field  and  to  the  current-strength  in 
the  sheet. 

Fae.\day  Effect.  Faraday  observed  in  1845 
that,  if  a  beam  of  plane  polarized  light  is  passed 
through  a  hollow  iron  rod  forming  the  core  of  an 
electro-magnet,  the  plane  of  polarization  (see 
Light)  is  rotated  when  the  current  is  passed 
around  the  helix  forming  the  magnet.  The  rota- 
tion is  in  the  direction  of  the  current  in  the 
helix;  that  is.  it  obeys  the  'right-handed  screw 
law.'  The  amount  of  the  rotation  A-aries  greatly 
with  the  material  which  occupies  all  or  part  of 
the  hollow  iron  core,  and  is  proportional  to  the 
intensity  of  the  magnetizing  current. 

Both  the  Hall  and  Faraday  effects  are  evidences 
of  the  rotatory  action  around  a  magnetic  field  of 
force. 

Bibliography.  While  the  bibliography  of  elec- 
tricity is  extensive,  the  subject  will  be  found  fully 
treated  in  the  larger  text-books  of  physics.  Of 
the  reference  books  dealing  exclusively  with  elec- 
tricity and  magnetism  the  following  are  recom- 
mended, and  for  the  convenience  of  the  reader 
are  grouped  in  three  classes: 

Mathe))tatica1  and  Advanced  Treatises:  Clerk 
Maxwell.  Electricity  and  Magnetism  (2  vols.,  Lon- 
don, 1881)  :  Webster.  The  Theory  of  Electricity 
and    Magnetism     (Xew    York.    1807)  :    Thomson, 


Xotes  on  Recent  Researches  in  Electricity  and 
Magnetism  (London,  1893). 

Elementary  Text-Books:  Thomson,  Elements 
of  the  Maihematicai  Theory  of  Electricity  and 
Magnetism  (London,  1895)  ;  Gerard,  Electricity 
and  Magnetism,  translated  bv  Duncan  (Xew 
York,  1897). 

Elementary  and  Descriptive  Works:  Per- 
kins, Outlines  of  Eleetricily  and  Magnetism 
(New  York,  1896)  ;  Thompson,  Elementary  Les- 
sons in  Electricity  and  Magnetism  (London, 
1891)  ;  Gordon,  Physical  Treatise  on  Electricity 
and  Mag)ietism    (2  vols.,  London,  1883). 

ELECTRICITY,  Animal.  The  property  in 
animal  tissues,  as  nerves  and  muscles,  to  produce 
electrical  reactions.  It  is  exhibited  especially  in 
various  rays,  eels,  etc.  ( see  Electric  Fishes  ) , 
and  in  the  hind  leg  of  the  frog. 

ELECTRICITY,  Medical  Uses  of.  Three 
forms  of  electricity  are  used  in  medicine :  Static, 
Galvanic,  and  Faradic. 

Static  electricity  is  obtained  from  a  machine 
in  which  glass  plates  are  rapidly  revolved  against 
chamois  rubbers  or  horsehair  brushes.  The  elec- 
tricity is  produced  in  a  succession  of  sparks, 
which  may  be  received  in  a  Leyden  jar,  or  in  the 
body  of  a  patient,  insulated  by  being  placed  on  a 
glass-footed  chair.  Static  electricity  has  but 
little  quantity,  but  an  enormous  electro-motive 
force;  the  current  has  high  potential  and  high 
frequency  but  is  devoid  of  appreciable  electro- 
lytic effects.  Its  use  in  medical  practice  is  to 
modify  and  regulate  functional  processes,  includ- 
ing secretion,  excretion,  sleep,  respiration,  circula- 
tion, and  nutrition. 

Galvanic  electricity  is  obtained  from  a  galvanic 
battery,  composed  of  several  cells  connected  in 
the  usual  way,  the  terminal  wires  being  inserted 
into  metal  binding  posts,  to  which  electrodes 
are  fastened.  The  elements  used  are  zinc 
and  carbon  in  most  wet  batteries,  and  the 
fluid  in  which  they  are  immersed  is  a  so- 
lution of  bichromate  of  potash  containing  sul- 
phuric acid,  and  also  a  salt  of  mercury,  that 
the  zinc  may  be  continuously  amalgamated.  A 
current-controller,  or  switch,  is  so  arranged  that 
one.  two,  three,  or  more  cells  may  be  used  at  a 
time,  according  to  the  strength  of  current  de- 
sired. The  electrodes,  or  terminals,  which  are 
applied  to  the  body,  are  composed  of  metal  disks, 
covered  with  sponge,  and  insulated  so  as  to  be 
grasped  by  the  wooden  handles  by  the  physician 
without  drawing  off  the  current.  The  sponges 
are  wet  before  applying.  Galvanism  causes  a 
contraction  of  the  muscle  against  which  the  elec- 
trode is  applied,  on  application  and  again  on 
withdrawal.  During  the  interval  of  application 
there  is  a  sensation  of  heat  (also  of  pain  if  the 
amperage  be  great)  and  of  tingling.  A  sensation 
of  light,  a  metallic  taste,  or  a  buzzing  sound  is 
experienced  when  the  current  is  passed  through 
the  retina,  the  tongue,  or  the  ear  respectively. 
Galvanism  is  applicable  in  treating  very  many 
conditions  and  diseases  of  the  nervous  system, 
as  well  as  of  the  greatest  use  in  diagnosis  of  dis- 
ease. 

Faradism  is  obtained  from  a  faradic  battery. 
An  important  part  of  this  apparatus  is  a  small 
induction  coil  consisting  of  a  core  of  short, 
straight,  soft  iron  wires,  of  large  diameter, 
around  which  is  coiled  many  feet  of  wire. 
Thi-nnch  the  wire  is  run  an  electric  current  which 
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uhen  interrupted  causes  an  induced  current  to 
How  in  a  second  and  surrounding  coil  and  turns 
tlie  iron  core  into  an  electromagnet.  Pass- 
ing through  the  coil  to  the  spring-support  of 
the  vibrator,  the  current  goes  thence  to  the  plati- 
num point  on  the  interrupter,  and  thence  back  to 
the  cell,  completing  the  circuit.  But  as  the  cur- 
rent, in  passing  through  the  coil,  makes  the  iron 
core  an  electro-magnet,  it  furnishes  the  energy 
that  attracts  the  hammer  on  the  spring-support, 
which,  drawn  to  the  magnet,  breaks  the  circuit 
in  leaving  tlie  platinum  point  of  the  interrupter; 
the  current  then  ceases,  the  iron  core  loses  its 
magnetism,  the  spring  ceases  to  be  attracted  to 
the  iron  core,  and  its  tension  causes  it  to  return 
to  its  former  position,  in  which  it  touches  the 
platinum  point  of  the  interrupter  again,  and 
again  the  circuit  is  closed.  Thus  the  circuit  is 
made  and  broken  with  extreme  rapidity  and 
frequency.  The  secondary  coil  is  insulated  from 
the  primary  coil  and  its  terminals  are  connected 
with  the  electrodes.  The  rapid  making  and 
breaking  of  the  current  in  the  primary  produces 
an  induced  current  in  the  secondary  which  can 
be  regulated  at  will  by  the  operator.  This  induced 
current  is  applied  to  the  human  body  by  means  of 
electrodes,  as  in  the  galvanic  battery.  The  effects  of 
faradism  are  wholly  electrotonic.  It  is  useful  in 
mild  cases  of  spinal  and  peripheral  paralysis. 
Changes  of  circulation  or  of  molecular  state 
may  be  excited  in  central  organs  by  reflex  irrita- 
tion produced  by  faradism.  General  faradism  is 
beneficial  in  gout  and  rheumatism,  myalgia 
( muscular  rheumatism ) ,  in  widespread  eczema, 
in  constipation  due  to  indigestion,  in  hypo- 
chondria, hysteria,  and  neurasthemia.  Local 
faradism  is  beneficial  in  but  few  cases  which  are 
not  ameliorated  in  larger  measure  by  galvanism. 
Faradism  is  useful  in  testing  conditions  of  mus- 
cles :  but  here,  too.  galvanism  is  of  greater  value. 
Special  electrodes  of  various  shapes  are  used  in 
applying  the  current  to  difTerent  parts  of  the 
body.  A  flat  oval  electrode,  about  6  by  4  inches, 
is  useful  in  applications  to  the  abdomen  or  spine ; 
a  small,  pointed  electrode,  for  singling  out  one 
muscle  of  a  small  area,  or  testing  a  nerve;  a 
small  oval  bean-shaped  electrode,  fastened  to  a 
rubber-coAered  wire,  for  swallowing  in  order  to 
electrify  the  interior  of  the  stomach ;  an  electrode 
shaped  like  a  knitting-needle,  with  all  but  a  half- 
inch  of  the  tip  insulated,  for  intra-uterine  use; 
a  wire  brush  for  special  use  with  the  faradic  cur- 
rent, etc.  An  interrupting  electrode  is  so  made 
that  with  the  thumb  of  the  hand  that  applies  the 
electrode  the  circuit  may  be  closed  and  opened  at 
will  for  testing  accurately.  A  special  electrode  is 
arranged  for  the  insertion  in  its  extremity  of  bib- 
ulous paper  saturated  with  a  drug  in  solution, 
which  is  carried  into  the  skin,  when  a  current  is 
passed,  using  this  as  the  cathode.  This  is  called 
the  kataphonic  electrode.  A  galvanic  battery  is 
furnished  with  a  device  by  which  the  current  may 
be  run  in  different  directions  by  moving  a  switch, 
thus  altering  the  polarity  of  an  electrode  without 
moving  it.  This  is  especially  useful  in  testing 
for  degeneration  in  a  muscle.  Normally  the 
cathodal  closure  contraction  of  a  muscle  is 
greater  than  the  anodal  closure  contraction.  If 
degeneration  has  occurred  in  a  nerve  supplied  to 
a  muscle  the  anodal  and  cathodal  closure  con- 
tractions may  be  equal,  or  the  anodal  may 
be  greater  than  the  cathodal.  Faradic 
contractility    is    less     in     nniscle     supplied    by 


a  degenerated  nerve  than  in  one  in  a 
normal  condition.  By  means  of  the  kata- 
phonic electrode  a  medicine  like  iodide  of  potas- 
sium may  be  used  locally  in  definite  quantity,  as 
in  a  glandular  enlargement;  or  cocaine  may  be 
applied  over  the  painful  spot  in  a  neuralgia  or 
neuritis,  or  may  be  applied  to  the  gum  of  a  sen- 
sitive tooth  before  tilling  or  extraction  is  ac- 
complished. 

Besides  the  use  of  electrization  in  several  dis- 
eases, as  stated  under  their  own  titles,  in  para- 
graphs on  treatment,  galvanization  is  of  immense 
value  in  exercising  paralyzed  muscles,  securing 
their  nutrition,  and  preventing  their  atrophy 
until  relief  of  the  central  condition  has  been  ac- 
complished or  regeneration  of  nerves  been  secured. 
In  surgery  the  electrolytic  action  of  the  galvanic 
current  is  employed  in  destroying  tiunors;  hyper- 
trophied  tissue,  as  in  the  nasal  cavity;  removing 
nsevi  and  birthmarks,  or  superfluous  hair,  etc. 
The  galvanic  current  is  also  utilized  in  heating 
a  cautery  for  searing  a  surface  or  area,  to  secure 
a  cicatrix;  for  causing  counter-irritation,  etc.,  its 
utility  over  the  ordinary  or  Pacquelin's  cautery 
being  largely  due  to  the  fact  that  it  can  be  placed 
in  position  when  cold,  and  instantly  heated  to  the 
required  degree  by  passing  through  it  a  current  of 
known  amperage.  For  further  information,  con- 
sult Eockwell,  Medical  and  Surgical  Uses  of 
Electricity   ( Xew  York,  1896).     See  Dextistby. 

ELECTRIC-LIGHT  BUG.     See  Fishkiller. 

ELECTRIC  LIGHTING.  Illumination  pro- 
duced by  tlie  conversion  of  electrical  energy  into 
light,  practically  always  through  the  agency  of 
either  arc  or  incandescent  lamps.  The  electrical 
energy,  or  electric  current,  is  jjroduced  by  dy- 
namos (see  Dyxamo-Electric  ^Iachi>'ery), 
driven  most  frequently  by  either  steam-engines  or 
water-power,  and  sometimes  by  other  forms  of 
mechanical  power,  such  as  wind.  The  dynamos 
may  produce  direct  or  alternating  current,  of 
either  high  or  low  potential,  which  is  brought  to 
the  lamps  throtigh  a  system  of  wires.  The  arc 
light  is  produced  Avhen  an  electric  current  passes 
across  a  space  between  two  rods  or  pencils  of  car- 
bon which  liaAC  l)een  in  contact  and  then  slightly 
separated.  (See  Electric  Arc.)  In  the  incan- 
descent lamp  an  electric  current  passes  through 
a  carbon  filament  mounted  in  a  glass  bulb,  from 
Avhich  the  air  has  been  exhausted.  The  carbon 
filament  offers  considerable  resistance  to  the  cur- 
rent, so  that  the  energy  of  the  latter  is  trans- 
formed into  heat.  When  the  carbon  is  sufficiently 
heated  it  becomes  incandescent  and  emits  light. 

The  arc  lamp  AA-as  the  first  to  be  developed,  and 
AAhile  its  inception  dates  from  the  A-ery  beginning 
of  the  nineteenth  century,  its  general  use  for 
lighting  Avas  only  during  the  last  tAventy  years 
of  that  century  and  preceded  that  of  the  incan- 
descent lamp  by  only  a  fcAv  years.  In  1862  one 
lamp  of  this  kind  Avas  installed  in  a  lighthouse 
at  Dungeness.  Supplied  Avith  current  from  a 
cumbrous  Holmes  magneto-electric  machine,  this 
light  AAas  in  use  for  many  years,  and  is  credited 
Avith  being  the  first  electric  lamp  in  regular  ser- 
vice. Grannne's  dynamo  of  1870  marked  an  era 
in  electrical  dcA-elopment,  yet  there  Avere  but  two 
electric-lifrht  exhibits  at  the  Centennial  Exhibi- 
tion at  Philadelphia  in  1876.  Only  24  years  later 
the  reA'ised  list  of  electric  lishting  exhibits  at  the 
Paris  Exposition  included  200  entries.  In  1878 
Paul  .Jablochkoff's  'electric  candle'  made  a   sen- 
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sation.  He  placed  his  two  carbons  side  by  side, 
vertically,  with  baked  kaolin  between  them,  and 
did  away  with  the  carbon  feed-mechanism.  It 
was  only  an  ingenious  arrangement  which  did  not 
come  into  use.  In  the  same  year,  however. 
Charles  F.  Brush,  of  Cleveland,  Ohio,  devised  a 
complete  system  of  arc  electric  lighting,  including 
a  special  form  of  djTiamo  and  lamps  arranged  in 
series.  About  the  same  time  the  Thomson- 
Houston  system  was  developed,  as  well  as  a 
number  of  others. 

The  Edison  incandescent  lamp  was  first  exhib- 
ited in  1879  in  Edison's  laboratory,  at  Menlo 
Park,  X.  J.,  and  three  years  later,  at  the  Pearl 
Street  Edison  lighting-station  in  Xew  York,  the 
first  incandescent  plant  was  put  in  operation.  Of 
the  previous  attempts  at  incandescent  lamps  the 
most  promising  was  one  described  in  184.5  in  a 
British  patent  to  an  American  named  Starr,  who 
died  when  only  25  years  old.  In  1885  or  1886 
occurred  the  first  use  of  a  transformer  (q.v.,  also 
see  below).  Notable  developments  of  more  re- 
cent years  have  been  supplying  both  are  and  in- 
candescent lights  from  the  same  djTiamo  and 
wire  system,  using  the  inclosed  arc  lamp,  and 
the  employment  of  rotary  converters  to  change 
alternating  to  direct  currents,  or  the  reverse. 
These  various  improvements  give  great  flexibility 
to  the  generation,  distribution,  and  use  of  electric 
current  for  light  or  power,  sc  that  almost  any 
local  condition  may  be  met  with  ease. 

Central  Stxtiox  ia  a  term  nsed  to  designate 
a  plant  at  which  electricity  is  generated  to  supply 
many  customers,  while  what  are  known  as  iso- 
lated stations  supply  the  wants  of  one  building 
or  possibly  a  group  of  buildings.  The  central 
station  may  be  located  many  miles  from  the 
point  or  points  ^^■'here  the  current  is  utilized. 
Perhaps  the  best  known  example  of  the  latter  is 
the  Niagara  Falls  plant,  from  which  current  is 
transmitted  to  Buffalo  for  electric-lighting  and 
street-railway  service,  a  distance  of  27  miles. 
This  transmission  line  is  short  compared  with 
many  others.  (See  Power  Traxsmissiox.)  The 
central  stations  in  large  American  cities  contain 
steam  generating  plants  of  enormous  capacity, 
from  some  of  which  the  current  is  distributed  to 
sub-stations.  Thus  one  of  the  central  stations  of 
the  Edison  Electric  Ilhmiinating  Company  in  the 
borough  of  Brookl^^l,  New  York  City,  serves  an 
area  of  120  square  miles.  Its  d^mamos  furnish 
alternating  current  which  is  transmitted  by  un- 
derground conduits  to  the  sub-stations,  where  it 
is  transformed  to  suit  the  needs  of  the  several 
sub-districts  supplied.  The  New  York  Gas,  Elec- 
tric Light.  Heat,  and  Power  Company  controls  six 
light  and  power  companies  and  has  an  authorized 
capital  of  $72,000,000.  One  of  the  companies 
controlled  had,  in  1900,  a  total  of  5660  arc  and 
466.53-3  incandescent  lamps,  besides  over  25,000 
motors  in  use.  The  latest  available  summary  of 
electric-lighting  stations,  given  herewith,  will 
serve  to  show  something  of  the  extent  and  char- 
acter of  the  industry  in  the  United  States  as  it 
was  early  in  1899.  Separate  figures  are  given 
for  plants  under  public  and  private  oAATiership. 

DiSTRiBUTiXG  SYSTEMS  are  almost  invariably 
of  copper  wire,  but  aluminium  is  .beginning  to 
be  employed  extensively,  though  its  use  depends 
largely  on  the  relative  prices  of  the  two  metals. 
Under  certain  conditions  it  may  be  economical, 
and  it  is  usually  preferable  where  lightness  is 
essential.     Up  to  the  year   1901   aluminium  has 


been  employed  chiefly  for  transmission  lines, 
rather  than  distribution  proper.  Copper  is  used 
on  account  of  its  high  conductivity.  The  con- 
ductivity of  aluminium  is  only  about  one-half 
that  of  copper,  but  owing  to  its  lesser  density  an 
aluminium  conductor  weighs  only  61  per  cent,  as 
much  as  copper  wire  of  equal  length  and  re- 
sistance ;  on  the  other  hand,  the  greater  cross-sec- 
tion of  aluminium  wire  calls  for  more  insulating 
material  and  also  for  more  space,  an  important 
consideration  in  underground  work.  Wires  of 
either  material  are  most  commonly  supported  on 
poles,  erected  along  the  highways,  or  less  fre- 
quently on  private  land.  There  is  an  increasing 
tendency,  however,  to  place  street  Avires  for  all 
classes  of  electrical  service  underground.  (For  a 
discussion  of  undergrotmd  wires,  see  Cable, 
Electric,  and  Subways.)  Distributing  systems 
are  divided  broadly  into  series,  constant-current 
systems,  and  parallel  constant-potential  systems. 
These  may  be  complicated  by  various  combina- 
tions, but  only  the  simplest  forms  will  be  de- 
scribed here. 

In  the  series  system  the  current  passes  through 
each  lamp  on  the  circuit  in  succession  and  then 
returns  (as  is  always  the  case)  to  the  dynamo. 
The  current  is  generally  constant,  and  of  high 
initial  potential,  the  latter  dropping  at  each 
lamp  as  many  volts  as  is  lost  there  by  the  re- 
sistance. Parallel  systems  employ  constant  po- 
tential, or  voltage,  but  the  current  varies  accord- 
ing to  the  number  of  lamps  in  circuit.  The 
lamps  are  placed  between  the  two  wires  of  the 
circuit,  the  current  to  each  lamp  returning  di 
rectly  to  the  station.  Nearly  all  incandescent 
and  many  arc  lamps  and  most  electric  motors 
are  operated  on  this  system.  Three-  and  five- 
wire  systems  are  designed  to  save  copper.  Taking 
up  the  three-wire  system  as  the  simplest,  it  may 
be  considered  as  the  combination  of  two  parallel 
systems  into  one.  by  uniting  the  positive  main 
of  one  circuit  with  the  negative  main  of  the  other. 
If  one  of  the  lamps  in  a  series  is  extinguished 
the  current  for  the  other  returns  by  the  common 
conductor.  The  five-wire  system  is  merely  an 
extension  of  the  same  principle  as  the  three- 
wire.  Recent  improvements  in  incandescent 
lamps  permit  the  use  of  current  at  220  volts  or 
more,  instead  of  110  volts,  thus  partly  doing 
away  with  the  necessity  for  the  multiple-wire 
system. 

Transformers  (q.v.)  are  extensively  employed 
to  change  alternating  currents  from  low  to  high 
pressure  for  transmission  through  small  wires, 
thus  saving  great  expense  for  copper.  A  reversed 
process  turns  the  current  back  to  any  desired  low 
pressure  for  actual  use.  To  raise  or  lower  the 
pressure  of  alternating  currents,  simple  induction 
coils,  or  static  transformers,  are  employed.  For 
varying  the  voltage  of  a  direct  current,  a  motor- 
generator  must  be  used,  while  to  change  an  al- 
ternating to  a  direct  current,  or  vice  versa,  a 
rotary  converter  or  transformer  is  employed. 

Arc  Lamps  consist  of  the  carbons,  regulating 
and  feeding  devices  for  the  carbons  and  the  globes, 
besides  such  accessories  as  automatic  cut-outs, 
so  an  accident  to  one  lamp  will  not  lead  to  the 
extinguishment  of  others  in  the  series,  and  light- 
ning arresters,  the  object  of  which  is  evident.  In 
America  arc  lamps  are  generally  on  varying 
potential  circuits,  but  in  Europe  they  are  qiiite 
as  generally  on  constant  potential  circuits. 

C.\RBoxs  are  made  from  petroleum   coke,  gas 
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coke,  and  lampblack,  but  generally  from  the  first. 
The  crude  material  is  crushed,  highly  heated, 
ground  fine,  bolted,  in  succession,  then  mixed 
warm  with  pitch:  the  compound  is  cooled,  then 
reduced  to  powder,  as  before.     It  then  may  be 


BSrSH  ARC   LAMP. 


A,  Ready  for  use. 


B,  Extended  for  trimming. 


molded  or  forced  through  holes  to  give  the  desired 
cylindrical  form.  \^Tien  molded  the  carbon  is 
lieated.  then  pressed  heavily  before  being  taken 
from  the  mold.  The  molded  carbons  are  used 
principally  in  constant  direct-current  series  lamps 
on  account  of  their  cheapness.  The  forced  car- 
bons are  employed  for  constant  potential  or  alter- 
nating current  lamps,  where  a  uniform  shape  and 
higher  grade  of  goods  generallr  is  desired.  They 
may  be  cored  by  making  a  hole  about  %  inch  in 
diameter  in  their  centre  and  filling  it  with  a 
special  mixture,  of  less  density  than  the  body, 
to  increase  the  steadiness  of  the  arc.  Imported 
carbons  are  generally  molded  and  of  a  better 
grade  than  those  made  in  America. 

Copper- plated  carbons  are  iised  for  high  pres- 
sure, constant-current  lamps  in  series,  on  account 
of  their  increased  conductivity  and  long  life. 

Globe-S  for  arc  lamps  are  made  of  clear,  opal, 
or  alabaster  glass,  and  are  more  regular  in  thick- 
ness and  shape  when  molded  than  when  blown. 
The  best  thin  clear  glass  globes  transmit  nO  to 
05  per  cent,  of  light:  opal,  from  50  to  80  per 
cent. :  alabaster,  40  to  60  per  cent.  The  opal 
globes  diffuse  the  light  and  cut  off  objectionable 


colors;  clear  globes  are  sometimes  ground  for 
the  same  reason.  Holophane  globes  have  special- 
ly cut  outer  surfaces,  forming  a  variety  of  planes 
and  prisms  to  effect  the  most  perfect  diffusion 
possible,  throwing  the  rays  downward. 

Regulatixg  Devices  are  required  to  feed  the 
carbons  so  that  the  arc  is  maintained  constant 
as  the  carbon  burns  away.  Open-arc  direct-cur- 
rent lamps  are  generally  made  with  the  lower 
carbon  stationary  and  the  upper  one  to  feed 
downward.  The  feeding  is  operated  either  by  a 
train  of  wheelwork,  electrical  or  mechanical 
motors,  gravity,  or  the  action  of  solenoids.  When 
the  lamp  is  not  in  operation  the  upper  carbon 
falls  and  rests  upon  the  lower  one :  but  when  the 
current  is  passed  through  them  the  carbons  are 
separated  the  required  distance  by  means  of  an 
electro-magnet  whose  coils  are  traversed  by  the 
whole  current  of  the  lamp.  In  order  to  maintain 
the  carbons  the  proper  distance  apart,  the  upper 
cai'bon  is  held  by  a  clutch  or  other  device  whose 
position  is  controlled  by  an  electro-magnet.  The 
coils  of  this  electro-magnet  are  a  shunt  or  branch 
of  the  main  circuit,  of  high  resistance.  When 
the  carbons  are  at  their  normal  distance  apart, 
the  current  of  the  shunt  circuit  is  not  of  sufficient 
strength  to  move  the  clutch  from  the  position  in 


A  B 

INCLOSED   ABC  LIGHT. 

A,  Direct  current.  B,  Alternating  current. 

which  it  prevents  the  do^^'nward  motion  of  the 
carbon  rod :  but  when  the  carbon  has  sufficiently 
burned  away  to  increase  the  resistance  of  the  arc 
to  a  determined  extent,  the  increased  current 
which  is  thereby  produced  through  the  shunt  cir- 
cuit is  then  sufficiently  strong  to  release  the 
clutch  and  permit  the  carbon  to  feed  downward. 
In  a  well-regulated  lamp  this  feeding  occurs  so 
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gradually  that  it  produces  uo  perceptible  effect  on 
the  steadiness  of  the  light.  Double  carbon  lamps 
were  introduced  to  increase  the  length  of  time 
the  lamps  would  burn  without  renewing  the  car- 
bons. In  these  lamps  one  pair  of  carbons  is 
consumed  before  the  other  pair  comes  into  use. 
Inclosed  arc  lamps  are  a  Vecent  improvement  on 
the  ordinary  arc  lamp,  which  requires  trimming 
every  night.  The  carbons  in  the  inclosed  arc  light 
will  burn  100  to  120  hours  or  more.  The  arc 
is  inclosed  in  a  globe  or  chamber  made  as  nearly 
air-tight  as  possible,  consistent  with  allowing 
the  carbon  to  feed  from  the  top  of  it.  A  small 
valve  opening  outward  is  connected  with  the 
chamber.  When  the  lamp  is  lighted  the  intense 
heat  of  the  arc  expands  the  air  in  the  chamber 
and  forces  out  a  part  of  it  through  the  valve, 
which  also  prevents  the  admission  of  outside  air 
to  the  chamber.  The  carbons  then  burn  in  a 
rarefied  atmosphere,  and  the  leakage  of  air  into 
the  chamber  is  so  small  that  the  carbons  are 
oxidized  very  slowly.  The  feeding  mechanisms 
for  inclosed  arc  lamps  are  simpler  than  for  open 
arcs.  Inclosed  arcs  may  be  used  with  constant 
current  in  series  or  with  constant  potential  in 
parallels,  and  also  with  alternating  currents. 

Incandescent  Lamps  are  very  simple  com- 
pared with  arc  lamps.  Tlie  carbon  strip  or  fila- 
ment is  bent  into  the  shape  of  a  horseshoe,  loop, 
or  some  more  complex  form,  and  placed  inside 
of  a  glass  bulb  called  the  lamp-cliamber.  The 
air  is  then  exhausted  from  the  chamber,  most 
commonly  by  pumping,  after  which  the  chamber 
is  hermetically  sealed.  The  exhaustion  of  the 
bulb  should  be  as  perfect   as  possible    (see  Air- 


forms  OP   FILAMENTS  I.\   INCANDESCENT  LAMPS. 

1.  Single  U.      2.  Single  curl    anchored.     ."{.  Single   curl. 
i.  Double  curl  anchored.    5.  Double  curl.    6.  Double  U. 

Pump),  and  in  order  to  insure  the  complete  re- 
)noval  of  all  the  air  in  the  bulb,  and  the  occluded 
gases  in  tlie  carbon  filament,  both  the  bulb  and 
the  filament  are  heated  to  a  high  temperature 
during  the  latter  part  of  the  process  of  exhaus- 


tion. Both  the  exhaustion  and  the  heating  of 
the  lamjj  nuist  be  continued  up  to  the  moment 
that  it  is  sealed.  The  ends  of  the  filament  are 
attached  to  platinum  wires  passing  through  one 
end  of  the  glass  bulb,  and  are  called  leading-in 
wires.  Filaments  are  prepared  from  numerous 
substances,  such  as  silk,  hair,  w^ood-fibre,  cotton, 


AN  INCANDESCENT   LAMP   IN   PROCESS   OF   MAKING. 

1.  Thick  tube  used  for  base.  2.  Second  stage  of  base. 
3.  Base  with  platinum  wires,  G,  G.  inserted.  The  filament 
is  joined  to  tlie  conducting  wires  at  E  and  E  and  auchoreii 
at  F.  i.  Bulb,  A,  blown  from  a  glass  tube.  5.  A  tube,  C, 
is  attached  to  the  upper  end  of  the  bulb.  6.  The  bulb 
with  the  base  fused  in.  B  is  connected  with  an  air-pumii 
iind  the  bulb  exhausted.  7.  The  finished  lamp, after  the  bulb 
has  been  sealed,  and  the  base  inserted  in  its  mounting 
(ICdison  form).  One  terminal  connects  at  P  with  the 
metallic  threaded  end  which  fits  into  the  socket,  thus  con- 
necting with  oue  of  the  main  wires.  The  other  connects 
with  a  projecting  stud  at  R,  which  is  imbedded  in  plaster 
of  Paris,  and  thus  insulated  from  the  threaded  part.  This 
stud  comes  in  contact  with  an  insulated  striji  in  the 
mechanism  of  the  socket  in  connection  with  one  of  the 
wires  of  the  mains. 

cellulose.  The  most  common  practice  now  is  to 
force  a  plastic  solution  of  cellulose  through  a 
hole,  thus  forming  a  thread.  The  filaments  re- 
quire baking  at  high  temperatures,  in  order  to 
reduce  tliem  to  pure  carbon,  their  other  constitu- 
ents being  driven  off  by  the  heat.  In  some  proc- 
esses of  making  filaments  no  treatment  is  re- 
quired after  the  baking,  as  the  filament  is  then 
turned  out  perfectly  even  in  cross-section  through- 
out its  length.  Most  filaments  are  not  perfectly 
even    in   diameter  over   their  whole   lengtli,   and 
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any  unevenness  makes  either  bright  or  dull  spots 
Avhen  lighted.  To  correct  this,  the  filament  is 
bvirned  for  a  few  moments  in  a  hydro-carbon 
vapor.  The  spots  which  burn  brightest  on  the 
filament  are  those  "  of  smallest  diameter,  and 
they  have  a  higher  temperature  than  the  rest  of 
the'  filament.  Now  carbon  is  deposited  from  the 
hydrocarbon  vapor  on  to  the  filment  when  a 
certain  tonperature  is  reached,  and  the  higher 
the  temperature  the  faster  the  deposit.  The  spots 
of  higher  temperature  will  take  on  the  deposit  of 
carbon  faster  than  the  rest  of  the  filament,  and  in 
this  way  the  diameter  throughout  becomes  per- 
fect, even  in  a  few  moments.  Incandescent  lamps 
are  generallj'  connected  in  multiple — that  is, 
each  lamp  is  connected  across  the  two  conductors 
leading  from  the  poles  of  the  generator.  The 
energj'  of  power  consumed  in  electric  lamps,  as 
in  the  case  of  other  electrical  apparatus,  is  meas- 
ured in  watts,  7-10  of  which  are  equivalent  to  a 
horse-power.  The  number  of  watts  in  a  circuit 
is  obtained  by  multiplying  the  strength  of  cur- 
rent in  amperes  by  the  difference  in  potential  in 
volts,  as  one  watt  represents  the  energy  devel- 
oped by  a  current  of  one  ampere,  with  a  difference 
of  potential  of  one  volt. 

In  electric  lighting  the  chief  Consideration  is 
to  obtain  the  maximum  amount  of  light  with  the 
least  expenditure  of  energy.  An  ordinary  arc 
lamp  may  require  450  watts,  or  a  current  of  10 
amperes  of  current  at  45  volts,  while  a  10-candle 
power  incandescent  lamp  might  utilize  i->  ampere 
at  110  volts,  or  55  watts.  The  actual  energ;s' 
required  is  increased  by  losses  in  the  conductors 
leading  to  the  lamps.  Incandescent  lamps  now 
range  from  I  candle-power  or  less,  if  desired,  to, 
say,  100  candle-power  or  more,  and  arc  lamps 
from  some  350  candle-power,  in  the  case  of  the 
closed  lamps,  to  2000  candle-power.  A  far  high- 
er power  is  obtained  in  lamps  designed  for  spe- 
cial purpose,  such  as  search-lights  (q.v.).  In- 
candescent lamps  are  generallv  made  to  operate 
at  voltages  of  50  to  60,  100  to  120,  and  200  to 
250,  Init  special  types  are  constructed  with  which 
much  lower  voltages  are  employed,  such  as  bi- 
C3'cle  lamps,  taking  i/o  ampere  of  current  at  5 
volts,  and  giving  %  candle-power ;  and  surgical 
lamps  using  about  1  ampere  of  current  at  3  volts 
and  giving  1/2  candle-power.  Incandescent  lamps 
may  be  run  in  series — as  in  the  case  of  advertis- 
ing signs — on  a  110-volt  circuit,  where  each  lamp 
consumes  0.33  amperes  at  12%  to  15  volts,  and 
gives  1  candle-power;  or  series  incandescent 
lamps  may  be  placed  on  a  10-ampere  arc  circuit, 
Avhere  they  utilize  about  Yg  volt  per  candle-power. 
As  already  stated,  the  ordinary  open-arc  direct- 
current  lamp  operates  at  45  volts,  using  from 
Co  to  10  amperes.  The  inclosed  arcs  may  run 
some  50  per  cent,  higher  in  voltage.  ^Meters  of 
various  kinds  are  used  to  indicate  or  record  the 
amperage  and  voltage  of  electric  currents  and  the 
energy'  or  power  consumed  in  watts.  See  Elec- 
tric ]Meter. 

Caxdle-Power  is  a  very  misleading  term,  inas- 
much as  the  luminosity  varies  with  the  angle  at 
which  the  light  is  emitted  ;  in  the  case  of  arc  lamps 
it  is  greatest  at  an  angle  of  40°  below  the  horizon- 
tal. It  is  spoken  of  as  mean  horizontal  and  mean 
spherical,  according  to  the  direction  of  the  light- 
rays,  whose  average  is  taken,  or  else  the  maxi- 
mum value  is  ascertained  and  used.  The  mean 
spherical  candle-power  is  the  most,  and  the  mean 
horizontal  is  the  least,  siffnificant ;  but  since  the 


latter  is  the  easiest  and  the  former  the  hardest 
to  measure,  and  as  thej^  frequently  appro.ximate 
in  value,  the  horizontal  is  the  one  most  commonly 
observed.  Xoiiiinul  candle-poaer  is  an  ordinary 
and  generally  misleading  term.  It  is  assumed 
that  an  arc  consuming  450  watts  yields  2000 
candle-i30\\er,  which  may  not  vary  considerably 
from  the  truth  if  maximum  instead  of  spherical 
candle-power  is  meant;  but  it  cannot  in  any  case 
be  considered  as  anything  more  than  an  approxi- 
mation. It  is  usually  far  better  that  lighting 
contracts  be  based  on  the  energy  consumed,  ex- 
pressed in  watts,  which  may  be  readily  and  auto- 
matically measured  and  recorded,  rather  than  on 
candle-power,  a  method  which  is  uncertain  at 
best  and  requires  frequent  photometric  measure- 
ments to  insure  a  fulfillment  of  contract.  On  the 
other  hand,  if  the  lamps,  including  the  globes  of 
arc  lamps,  are  poorly  maintained,  much  of  the 
energj'  produced  may  be  lost.  Candle-power  is 
generally  determined  by  comparing  the  intensity 
of  the  light  in  question  with  a  standard,  by  means 
of  a  photometer  ( q.v. ) .  The  life  of  an  ordinary 
arc-lamp  carbon  is  8  to  10  hours ;  under  favor- 
able conditions  this,  in  inclosed  arc  lamps,  may 
amount  to  from  100  to  120  hours,  or  perhaps 
more.  The  life  of  incandescent  lamps — that  is, 
the  useful  life — ranges  from  400  to  600  hours  for 
lamps  having  an  initial  efficiency  of  3.1  watts 
per  candle-power  to  1600  hours  for  4  watts. 

The  Nernst  Lamp,  invented  by  Professor 
Xernst,  of  Gilttingen,  employs  a  small  rod  or 
strip  of  refractory  material  which  is  an  insulator 
at  ordinary  temperatures,  but  becomes  a  good 
conductor  and  luminant  at  high  temperatures. 
This  is  used  in  place  of  the  carbon  filament  of 


HOLDER  FOR  GLOWER  OF  NERN8T  LAMP. 

the  incandescent  lamp,  and  is  not  inclosed  in  a 
vacuum.  The  medivnn  is  a  compound  of  magnesia 
and  rare  earths,  such  as  zirconium  and  thorium 
oxides,  and  the  lamp  may  be  used  with  either 
direct  or  alternating  currents.  Some  form  of 
heater  is  required  to  make  the  medium  con- 
ducting when  the  lamp  is  first  lighted,  a  temper- 
ature of  700°  F,  being  necessary. 

V.\cuuM    Tubes    for   lighting   have   been   pro- 
posed by  Nikola   Tesla,   P.   Cooper  Hewitt,  and 
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Cextkal  Electric-Lighting  Pl.^nts  in  the  United  States,  by  Public  ok   Municipal,  and  by  Private   Ownership 
(REARRANGED  FROM  THE  American  Electrical  Directory  for  march  31,  1899) 


Number 
central 
stations 

Capital 
stock 

Number  of  are  lights 

Total   - 

Number 

of  incandescent 

ights 

Engine 
horse- 
power 

Series* 

D.  C. 
inc.t 

A.  C. 
inc.t 

Direct      Alternat- 
ing 

Total 

(  Public. 
■  (  Private 

Total... 

(  Public. 

3 
21 

$1,755,700 

20 
68 

""49" 

20 
2,751 

350 
7,665 

900 
21,810 

1,250 
29,475 

30,725 

280 

2,634 

7  155 

24 

2,634 

88 

49 

2,771 

8,015 

22,710 

7,435 

Arizona 

■  (  Private 

Total... 

(  Public. 

■  (  Private 

Total... 

1  Public. 

■  1  Private 

Total... 

(  Public. 
■■  (  Private 

Total... 

(  Public. 
■■  \  Private 

Total... 

(  Public. 

8 

570,000 

143 

8 

151 

2,500 

7,900 

16,460 

1,455 

8 

2 

24 

143 

215 
911 

8 

151 

215 
1,103 

2,500 

7,900 

300 
15,265 

10,400 

300 
24,850 

1,455 

335 

Arkansas 

1,392,900 

111 

81 

9,585 
9,585 

4,860 

26 

4 

85 

1,126 

250 
10,206 

10,456 

111 

81 

1,318 

250 
10,656 

10,906 

15,565 

3,400 
198,860 

25,150 

3,400 
308,070 

5,195 

585 

California 

17,963,000 

127 

323 

109,210 

49,510 

89 

1 
47 

127 

323 

109,210 

102,260 

300 
105,665 

311,470 

300 
149,955 

50,095 

80 

Colorado 

19,695,500 

3,576 

3.576 

101 
5,084 

64 

55 

3,695 

44,290 

22,100 

4S 

1 

36 

64 

20 
198 

55 

3,695 

121 

5,298 

5,419 

11 

200 

44,290 

2,000 
37,175 

105,965 

150,255 

2,000 
124,965 

22,180 

280 

Connecticut 

4,695,500 

16 

87,790 

17,780 

37 

4 

1 

5,185 

218 
6 

16 
5 

39,175 

4,000 
12,500 

87,790 

900 
10,000 

126,965 

4,900 
22,500 

18,060 

440 

'■■  1  Private 
Total... 
(  Public 

250,000 

200 
200 

1,200 

5 

6 

5 

211 

16,500 

10,900 

27,400 

1,640 

Dist.  Columbia... 

■"  1  Private 

Total... 

(  Public. 
■■'  i  Private 

Total... 

(  Public. 
"I  Private 

Total... 

J  Public. 
■"  1  Private 

Total... 

)  Public. 
""1  Private 

Total.. 

1  Public 
""  \  Private 

Total.. 

(  Public. 
■■■■  1  Private 

Total.. 

}  Public 
"'"  1  Privat( 

Total.. 

(  Public. 
""  (  Privat 

Total.. 

J  Public 
1  Privat 

Total. 

2 

1,525,000 

550 

550 

20,000 

1,200 

21,200 

3,800 

2 

3 

14 

550 

270 
1,125 

550 

270 
1.232 

20,000 

1,200 

9,000 
16,100 

21,200 

9,000 
18,150 

3,800 

680 

Florida 

538,000 

1 

106 

2,050 

5,2fl5 

27 

8 
23 

1,395 

355 
2,682 

1 

106 

3 
316 

1,502 

358 
3,014 

2,050 

25,100 

6,750 
54,350 

27,150 

6,750 
58,350 

65,100 

5,975 

885 

Georgia 

2,045,500 

16 

4,000 

11,515 

31 

3,037 

16 

319 

3,372 

4,000 

61,100 

12,400 

Idaho 

12 

330,000 

297 

3 

300 

5,600 

5,745 

11,345 

1,985 

12 

35 

206 

297 

3,544 
15,238 

3 

5 
493 

300 

3,549 
20,005 

5,600 

5,440 
302,465 

5,745 

25,030 
439,838 

11,345 

30,470 
742,303 

1,985 

5,285 

19,484,550 

4,274 

75,865 

241 

23 

100 

18,782 

1,575 
9,704 

4,274 

498 

23,554 

1,575 
9,894 

307,905 

600 
41,990 

464,868 

27,930 
159,780 

772,773 

28..530 
201,770 

81,150 

3,700 

6,275,550 

39 

151 

33,990 

123 

11,279 

39 

151 

11,469 

42.590 

187,710 

230,300 

37,690 

Indian  Ty 

i 

10,000 

30 

30 

1,060 

1,000 

110 

1 

26 
3      113 

30 

93 
371 

30 

351 
5,424 

1,000 

18,700 
53,385 

1,000 

35,450 
206,063 

110 

Iowa 

176 

4,887 

82 
166 

16,750 
152,678 

230 

6,700,500 

30,680 

.      139 

5 
3       59 

5,063 

70 
3,233 

464 

248 

5,775 

70 
3,497 

72,085 

169,428 

1,990 
63,150 

241,513 

1,990 
91,665 

30,910 

630 

Kansas 

3,107,000 

234 

30 

28,515 

15,020 

64 

5 
e       36 

.      3,303 

410 
3,162 

234 

30 

3,567 

410 
3,246 

28,515 

65,140 

1,100 
96,615 

93,655 

1,100 
100.550 

15,650 

200 

Keutuckj' 

2,179,800 

10 

74 

3,935 

10,915 

41 

.      3,572 

10  1      74 

3,656 

3,935 

97,715 

101,650 

11,115 

1 

'Direct  current,  open.     Since  these  figures  were  compiled  the  inclosed  arc  lamps  have  been  rapidly  displacing  the 
open  arc.  t  Direct  current  inclo.sed.  t  Alternating  current  inclosed. 
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1 

8 

Capital 
stock 

Number  of  arc  lights 

Total 

Number  of  incandescent 
lights 

Direct     ^'*^^°^t-     Total 

Engine 

1 
Series* 

D.  C. 
inct 

A.C. 
inct 

horse- 
power 

1 
1  Public. 

■  j  Private, 

Total... 

^  Public. 

■  I  Private 

Total... 

(  Public. 

■  \  Private 

Total... 

(  Public. 
■"  1  Private 

Total... 

1  Public. 

■  1  Privat* 

Total... 

(  Public. 

■  1  Private 

Total... 

(  Public. 

■  1  Private 

Total... 

I  Public. 

■  (  Private 

Total... 

( PubUc. 

■  (  Private 

Total... 

( Public. 
•  \  Private 

Total... 

f  Public. 
■■  \  Private 

Total... 

(  Public. 
■■  \  Private 

Total... 

(  Public. 
■■  1  Private 

Total... 

(  Public. 

■  (  Private 

Total... 

(  Public. 

■  (  Private 

Total... 

1  Public. 
"  1  Private 

Total... 

(  Public. 
■"■  I  Private 

Total.. 

(  PubUc. 
■  ■  1  Private 

Total.. 

8 
50 

8 
2,992 

2,000 
43,900 

2,000 
55,280 

4,025 

Louisiana 

$950,275 

2,440 

502 

n,380 

13,135 

9 

2 
41 

2,440 

230  ! 
2,410 

502 

1 

58 

3,000 

230 
2,425 

11,380 

45,900 

6,000 
70,466 

57,280 

6.000 
93,426 

17,160 

85 

Maine 

2,346,600 

10  1 

5 

22,960  ! 

1 

17,150 

43 

1 

27 

2,640 

76 
4,563 

10  1 

5 

2,655 

76 
4,726 

22,960 

76,466 

99,426 

17,235 

4  855 

Maryland 

4,087,000 

148  , 

15 

10,800 

71,900 

82,700 

14,235 

28 

13 
85 

4,639 

1,726 
25,235 

148 

15 

12 
154 

4,796 

1,738 
26,977 

10,800 

71,900 

28,000 
524,959 

82,700 

28,000 
747,134 

19,090 

10,220 

Massachusetts 

17,749,000 

1,588 

'222,175 

96,568 

98 

37 
106 

26,961 

3,686 
8,251 

1,588  1 

48  ' 
1,028 

166 

83 
322 

405 

27 
13 

28,715 

3,817 
9,601 

222,175 

6,475 
107,453 

552,959 

46,550 
227,655 

775,134 

53,025 
335,108 

106,778 

4,930 

Michigan 

6,019,575 

38,355 

143 

33 

48 

11,937 

859 
4,400 

1,076- 

81 
364 

13,418 

967 

4,777 

113.928 

16.600 
54,085 

274,205 

19,540 
99,460 

388,133 

36,140 
153,545 

43,285 

4,930 

4,884.000 

17.840 

81 

3 
14 

5,259 

30 
620 

445 

40 

30 
10 

5,744 

60 
642 

70,685 

119,000 

3,300 
11,450 

189,685 

3.300 
15,550 

22,770 

680 

Mississippi 

1,786,500 

12 

4,100 

2,570 

17 

22 
75 

650 

1,115 
7,972 

12 

37 
37 

40 

29 
915 

702 

1,181 
8,924 

4,100 

2,150 
20,350 

14,750 

34,720 
288,310 

18,850 

36,870 
308,660 

3,250 

3,685 

9,649,500 

31,095 

97 

1 
19 

9,087 

64 

1,415 

74 

944 

10,105 

64 
1,529 

22,500 

323,030 

1.550 
6.5,025 

345,530 

1.550 
70,325 

34,780 

Montana 

175 

3,131,500 

100 

14 

5.300 

7,145 

20 

7 
27 

1,479 

165 

1,485 

100 

20 

40 

14 

1.593 

185 
1,597 

5,300 

2.120 
6,550 

66,575 

3,300 
43,515 

71,875 

5,420 
50,065 

7,320 

Nebraska 

695 

3,084,250 

72 

8,125 

34 

1,650 

60 

72 

1,782 

8,670 

46,815 

55,485 

8,820 

Nevada 

4 

310,000 

185 

185 

1,050 

1,050 

305 

4 

1 
42 

185 

185 

1,050 

1,040 
97,020 

1,050 

1.040 
109,960 

305 

New  Hampshire.. 

65 

3,282,500 

3,070 

40 

21 

3,131 

12,940 

17.445 

43 

3 
61 

3,070 

120 
9,215 

40 

21 

3,131 

120 
9,450 

12,940 

98,060 

3,080 
165,680 

111,000 

3.080 
224,455 

17.510 

New  Jersey 

900 

6,976,450 

79 

156 

34,925 

64 

9,335 

79 

156 

9,570 

58,775 

168,760 

227,535 

35.825 

New  Mexico 

5 

400.000 

62 

62 

1,000 

4,400 

5,400 

700 

5 

13 
214 

227 

6 
20 

62 

3,715 
34,547 

■ 

62 

3,764 
46,011 

1,000 

200 
665,310 

4,400 

18,750 
667,130 

5,400 

18,950 
1,332,440 

700 

49 
3,985 

4,645 

48,225,000 

7,479 

165,680 

38,262 

196 
815 

7,479 

1 
13 

4,034 
2 

49,775 

199 

828 

665,510 

1.350 
5,905 

685,880 

2,510 
14,850 

1,351,390 

3,860 
20,755 

170,325 

North  Carolina.. 

415 

953,100 

2.195 

26 

3 
6 

1,011 

20 
110 

14 

30 
22 

2 

1,027 

50 
132 

7,255 

1,200 
3,450 

17,360 

1,200 
6,600 

24,615 

2.400 
10,050 

2,610 

North  Dakota.... 

300 

425,000 

1,235 

9 

44 
136 

130 

2,676 
17,926 

52 

162 
882 

105 
225 

182 

2,943 
19,033 

4,650 

3,141 
ia5,960 

7,800 

42,466 
205,606 

1 

12,450 

45,607 
341,566 

1.535 

Ohio 

8,096 

11,634,000 

47,.515 

180 

20,602 

1,044 

330 

21,976 

139,101 

j     248,072 

387,173 

55,611 

ELECTRIC  LIGHTING. 


611 


ELECTRIC  LIGHTING. 


1^5 

Number  of  arc  lights 

1  Total 

Number  ol  incandescent 
lights 

Engii.. 
horse- 
power 

c  -g  •=      capital 
3  5  d  '       stock 

Z  "x 

Series  * 

, 

»    D.   C.    '  A.  C. 
inc.  t    inc. 

:' 

Direct 

Alternat 
ing 

"     Total 

Oklahoma               .  i  Public. 

i 


1 

1  Private 

5  ;       $280,000 

240 

20 

260 

5,490 

1.850 

7,340 

1,000 

5 

2 

28 

Total.. 

240 

20 

260 

5.490 

175 
5,370 

1.850 

600 
43,325 

7,340 

775 
48,695 

1,000 

105 
10,605 

Oregou IS"-^"^- 

(  Private 

4,560.000 

1,891 

14 

14 

1,919 

Total.. 

30 

17 
224 

1,891 

2,055 
30,239 

14 

5 
1,473 

14 

1,919 

2,060 
32,235 

5,545 

1,982 
341,346 

43,925 

49,470 

10,710 

4,960 
112,365 

Pennsylvania {  P^Wte^ 

18,197,035 

623 

575,760        917,106 

Total.. 

241 

32,294 

1,478 

623 

34,295 

-no  oirv             no-7  100 

117,325 

Rhode  Island            (Public. 

1 
1 

' 

t  Private 

12 

3,064,500 

5,060 

78 

4 

5,142 

13,170 

66,220 

79,390 

13.700 

Total.. 

12 

2 
15 

17 

1 
17 

5,060 

120 
730 

78 

4    1         <;  1AO 

13,170 

66,220 

2,050 
17,100 

79,390 

2,050 
18,150 

13,700 

1,000 
4,920 

South  Carolina      ■  i  Public. 

120 

(  Private 

1,801,600 

12 

87 

829 

1,050 

Total.. 

850 

12 

87 

7 
15 

949 

7 
377 

1,050 

19,150 

800 
12,800 

20,200 

800 
18,760 

5,920 

80 
18,460 

South  Dakota i  Public. 

1  Private 

632.500 

360 

2 

5,960 

Total... 

18 

8 
24 

32 

7 
79 

86 

2 
8 

360 

135 
2,130 

2 

28 
11 

22 

1 
110 

384 

164 
2,251 

5,960 

1,000 
1,155 

13,600 

2,615 
76,230 

19,560 

3,615 
77,385 

18,540 

665 
10,030 

Tennessee                   J  Public. 

I  Private 

1,352,300 

Total... 

2,265 

500 
3,187 

30 

HI 

2,415 

500 
3,354 

2,155 

1,310 
21,953 

78,845 

3,360 
107,755 

81,000 

4,670 
129,708 

10,695 

1,100 
21,375 

Tesas |  S".^"c.. 

(  Private 

5,150,400 

72 

95 

Total... 

3,687 

15 
910 

72 

95 

3  854 

111,115 

500 
14,600 

134,378 

550 
15,750 

22,475 

190 
4,060 

Utah                           ( Public. 

15                50 
960  1         1,150 

1  Private 

751,000 

50 

Total... 

10 

8 
29 

925 

80 
1,230 

50 

975 

80 
1,274 

1,200 

15,100 

16,000 
48,440 

16,300 

16.000 
53,530 

69,530 

2,863 
40,095 

4,250 

2,825 
7,980 

Vermont J  Public. 

(  Private 

962,300 

20 

24 

5,090 

Total... 

37 

7 
33 

1,310 

485 
2,067 

20 

24  '     1  ^sA 

5,090 

563 
18,100 

64,440 

2,300 
21,995 

10,805 

850 
7.850 

Virginia |  Public. 

1  Private 

485 
2,227 

1,361,500 

92 

68 

Total... 

40 

7 
33 

2,552 

485 

92 

68 

2,712 

485 
2,400 

18,663 

563 
25,285 

24,295 

2,300 
33,100 

42,958 

2,863 
58,385 

8.700 

850 
15,855 

Washington J  Public. 

(  Private 

3,887,800 

2,335 

55  i 

10 

Total... 

40 

5 
30 

2,820  '          ^'^  1 

10 

2,885 
722 

25,848 

1,350 
7,640 

35,400 

5,950 ' 
37,900 

61,248 

7,300 
45.540 

16,705 

1,480 
5,910 

West  Virginia (Public. 

}  Private 

714 
725 

8 
30 

1,102,600 

21 

776 

Total... 

35 

1 

89 

1,439 

470 
5,968 

38 

01                1    ^QQ 

8,990 

43,850 

52,840 

7,390 

500 
27.635 

Wisconsin (  PubUc. 

1 

470 
6,342 

(  Private 

6,391.275 

269 

105 

40,065 

121,160 

161,225 

Total... 

90 

5 
9 

6,438 

50 
255 

6,812 

80 
275 

Wyoming (  Public. 

\  Private 

30 

100 
9,250 

297,100 

20 

3975  '       ^^''>.')^  1         1  «;Qn 

* 

Total... 

14 

P.75 
2,354 

305 
26  268 

20 

355 

27,305 
274.789 

9,350 

70,856 
2,534,432 

7,434 

364,031 
5,227,932 

16,784 
434,887 

7  IROitRi. 

2.150 

77,766 
1,072,788 

f               Public. 

Total ]                Private 

264,204,610 

245,'680      20,043    9,066  j 

(  Grand  Total...  '. 

2,729    . 

302,094 

2,605,288 

5,591,963 

8,197,251 

1,150,554 

1 

'         i 

Others    but  up  to  1902  were  not  put  on  a  com-  lighting  will  depend  largely  upon  local  conditions, 

mercial  basis      Ihe  light  is  furnished  by  a  rare-  \Yhere  the  area  supplied  is  within  a  short  radius 

tied  gas,   conhned  in  a  tube,   through  which   an  of  the  generating  stations,  the  direct  current  is 

electric    cuiTent    would    be    passed.     Long    life  used:    but    where   the   area    served    is    large,    or 

and  great  efficiency  and  candle-power  are  prom-  where  the  generating  station  is  remote,  as  in  the 

ised  whenever  this  system   is  perfected.  case  of  long-distance  transmission  from  a  water- 

Ihe  choice  ot  currents  and  lamps  for  electric  i)ower   plant,    a    hiirh-potential    alternating   cur- 
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rent  is  employed,  Avith  steiD-down  transformers  to 
reduce  the  potential,  or  rotary  converters  to 
change  it  to  direct  current.  Against  the  advan- 
tages due  to  the  simple  generating  machinery 
(see  Dynamo  -  Electric  Machinery),  and  the 
smaller  wires  used  in  the  alternating  system, 
there  is  the  cost  of  transformers  and  extra  pre- 
cautions and  dangers  incident  to  high-potential 
current.  The  accompanying  table  shows  the  rela- 
tive number  of  lamps  under  each  system  early  in 
1899,  and  also  the  relative  number  of  arc  and 
incandescent  lamps  in  service  at  the  same  time. 
Incandescent  lamps  are  invariably  used  for  do- 
mestic and  most  office  lighting,  and.  in  general, 
where  a  thoroughly  distributed  light  which  is 
not  glaring  in  its  Ijrilliancy  at  any  point  is  de- 
sired. Arc  lamps  are  more  commonly  employed 
than  incandescent  lamps  for  street  lighting,  and 
are  much  used  in  stores  and  some  classes  of  large 
assembly  halls  or  rooms.  The  inclosed  arc  lamp, 
the  use  of  arcs  of  lesser  candle  power,  and  the 
combination  of  arc  and  incandescent  lamps  on 
the  same  circuit,  permit  a  wide  range  of  choice 
to  suit  local  needs  or  preferences. 

BlBLiOGRAniY.  Crocker,  Electric  Lighting 
(New  York,  1901),  an  excellent  and  complete 
modern  treatise ;  Houston  and  Kenelly,  Electric 
Arc  Lighting  (New  York,  1895)  ;  id..  Electric 
Incandescent  Lighting  (New  York,  1895)  ;  Salo- 
mons. Electric  Light  Installations  (3  vols..  Lon- 
don. 1894-98)  ;  Slingo  and  Brooker,  Electric  Engi- 
neering for  Electric  Light  Artisans  and  Students 
(London,  1898).  See  Dynamo-Electric  Ma- 
chinery for  a  description  of  dynamo  and  motors; 
Storage  Batteries  for  accumulators  and  storage 
systems :  Transformers  ;  Power  Transmission  ; 
Electric  ^Ieter. 

ELECTRIC  METER.  An  instrument  to 
measure  and  record  tlie  consumption  of  electrical 
energy.  The  first  electric  meter  was  the  Edison 
chemical  meter,  used  extensively  in  the  early 
days  of  incandescent  lighting.  In  this  instru- 
ment the  current  is  measured  by  the  amount  of 
chemical  action  ^hich  takes  place  in  an  electro- 
lytic cell.  According  to  the  law  of  Faraday,  the 
amount  of  metal  deposited  on  one  electrode  or 
dissolved  from  the  other  is  proportional  to  the 
current  passing  between  them.  Use  is  made 
therefore  of  two  electrodes  of  zinc,  which  are  im- 
mersed in  a  zinc  sulphate  solution,  and  arranged 
as  a  shunt  or  branch  circuit  across  a  given  re- 
sistance of  German  silver  inserted  in  the  main 
circuit.  The  plates  are  collected  each  month  and 
accurately  weighed,  and  the  consumption  of  cur- 
rent ascertained  by  dividing  the  loss  in  weight 
experienced  by  one  of  the  plates  by  0.000337,  the 
electro-chemical  equivalent  of  zinc,  to  obtain  the 
amount  of  current  in  the  branch  circuit,  and 
then  multiplying  by  the  ratio  of  the  resistance 
of  this  branch  circiiit  to  the  German  silver  re- 
sistance across  which  it  is  connected.  The  chemi- 
cal meter  was  found  quite  accurate,  as  it  was 
possible  to  compensate  for  changes  in  the  tem- 
perature and  make  other  corrections ;  but  it 
possessed  the  disadvantage  that  it  could  not  be 
read  by  the  consumer,  while  the  collection  and 
weighing  of  the  plates  was  both  troublesome  and 
expensive.  A  form  of  electric  meter  in  wide 
use  is  a  recording  watt-meter,  which  is  in  its 
essentials  a  small  electric  motor,  designed  by 
Prof.  Eliliu  Thomson.  It  can  be  used  for  either 
direct    or    alternatincr    current,    and    has    dials 


similar  to  those  of  an  ordinary  gas-meter,  so  that 
it  may  be  read  at  any  time  not  only  by  the  in- 
spector, but  also  by  the  consumer.  In  this  in- 
strument the  current  from  one  of  the  main 
conductors  passes  through  the  coils  of  the  field- 
magnets  of  the  motor,  while  the  armature  circuit, 
which  is  connected  with  a  resistance  coil,  is  di- 
rectly across  the  mains  as  a  shunt.  There  is  a 
small  commutator  of  silver,  but  the  armature 
itself  contains  no  iron.  The  magnetic  field  pro- 
duced depends  entirely  upon  the  current  passing 
through  the  field-magnets,  and  as  the  current  in 
the  armature  is  constant,  being  independent  of 
all  considerations  save  the  difference  of  potential 
maintained  across  the  mains,  consequently  the 
force  tending  to  rotate  the  armature  is  equiva- 
lent to  the  product  of  the  current  in  the  field- 
coils,  or  the  amount  being  measured,  and  that 
flowing  through  the  armature.  As  a  brake  on 
the  motion  of  the  armature  there  is  a  disk  of 
copper  mounted  on  its  shaft,  which  revolves  be- 
tween the  poles  of  a  number  of  permanent  mag- 
nets. \\ith  the  result  that  Foucault  currents  are 
produced  which  ten-d  to  reduce  the  speed  of  revo- 
lution. 

Another  direct  reading  meter  based  on  the 
motor  principle  is  the  Shallenberger  meter,  used 
exclusively  to  measure  alternating  currents.  By 
using  a  closed  copper  coil  inside  of,  and  at  an 
angle  to,  a  main  coil  through  which  the  current 
passes,  a  rotating  field  is  produced  bj'  the  alter- 
nating current,  which  causes  a  thin  disk  of  metal, 
fastened  to  a  vertical  axis  and  connecting  with 
the  registering  mechanism,  to  revolve.  This  spin- 
dle carries  below  the  disk  vanes  of  aluminium, 
which  tend  to  retard  its  speed  of  rotation  and 
makes  the  number  of  revolutions  strictly  propor- 
tional to  the  current.  While  the  Shallenberger 
meter  records  merely  current-hours,  anotlier  in- 
strument of  similar  form,  known  as  the  Wosting- 
liouse  integrating  meter,  is  provided  with  a  shunt 
winding  where  the  effect  produced  depends  upon 
the  voltage.  This  enables  watt-hours  to  be  re- 
corded. There  are  also  other  instruments:  based 
on  these  same  general  properties,  but  differing  in 
details  of  design.  In  other  forms  of  meter,  clock- 
work or  pendulums  are  utilized,  and  an  electro- 
magnet, through  whose  coils  the  current  passes, 
affects  the  mechanism  so  that  a  record  is  made  of 
the  passing  current.  The  principle  that  a  con- 
ductor over  which  passes  a  current  when 
placed  in  a  magnetic  field  will  seek  to  place 
itself  perpendicular  to  the  current  and  the 
lines  of  force  has  been  utilized  in  the  de- 
sign of  the  Ferranti  meter  which  is  employed 
in  English  practice.  In  this  instrument  the 
main  current  passes  through  an  electro-mag- 
net, between  the  poles  of  which  there  is  placed  a 
shallow  dish  of  mercury  through  which  the  cur- 
rent also  flows,  entering  at  the  centre  by  a  metal- 
lic pin  and  passing  out  through  the  surrounding 
rim.  The  mercury  is  set  into  revolution  in  the 
passage  of  the  current,  and  this  motion  is  com- 
municated to  a  system  of  dials  by  means  of  a 
vane  which  dips  into  the  mercury,  and  suitable 
spindles  and  gears.  The  chamber  containing  the 
mercury  is  so  gi'ooved  that  the  friction  ]5roduced, 
which  is  the  force  that  the  revolving  mercury 
has  to  overcome,  is  ])roportional  to  the  square 
of  the  speed :  and  as  the  driving  force  A'aries  with 
the  square  of  the  current,  the  nmnber  of  revolu- 
tions must  vary  directly  as  the  currents  and 
ampere-hours  are  recorded. 
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A  meter  in  practice  must  be  accurate  to  \vitliin 
2  or  3  per  cent,  and  be  so  simple  in  its  construc- 
tion and  operation  as  to  require  little  care,  as 
it  is  the  usual  and  commonplace  method  of  ascer- 
taining how  much  current  is  actually  consumed 
by  the  patrons  of  .a  power  station;  and  its  impor- 
tance is  recognized  and  improvements  are  con- 
stantly being  made  in  both  design  and  construc- 
tion. In  fact,  the  increased  use  of  electric 
lighting  has  given  rise  to  a  form  of  meter  known 
as  the  'prepayment  meter,'  where  the  insertion  of 
a  coin  will  so  atl'ect  the  mechanism  tiiat  the 
appropriate  amount  of  current  is  allowed  to  pass 
through  the  mains.  For  a  description  of  electric 
meters  of  all  types,  the  reader  can  consult 
Crocker.  Electric  Lighting,  vol.  ii.  (New  York, 
1901). 

ELECTRIC  MOTOR.  See  Dynamo-Electric 
Machinery. 

ELECTRIC  RAILWAYS.  Railways  on 
which  the  cars  or  trains  are  propelled  by  electric 
power,  either  transmitted  from  central  power  sta- 
tions or  supplied  by  accumulators  or  storage 
batteries  carried  on  the  cars  themselves.  The 
first  attempt  to  build  an  electric  railway  of 
which  there  is  any  record  was  made  by  Thomas 
Davenport,  a  blacksmith  and  wheelwright  of 
Brandon,  Vt.,  in  1835.  For  a  motor  he  had  a 
revolving  electro-magnet  running  between  soft 
iron  armattires  or  pole-pieces,  carrying  tipon  the 
revolving  shaft  a  commutator  by  which  the  di- 
rection of  the  ctirrent  was  regulated.  Three 
years  later,  Robert  Davidson,  of  Aberdeen,  Scot- 
land, built  an  electric  locomotive  for  standard 
gauge  railway  trticks  which  made  several  suc- 
cessful trips.  In  1850  Prof.  C.  I.  Page,  of  Wash- 
ington, D.  C,  made  a  IG  horse-power  electric  loco- 
motive which  was  tested  on  the  Baltimore  and 
Ohio  Railroad,  and  developed  speed  as  high  as  19 
miles  per  hour.  About  the  same  time  Moses  G. 
Farmer  constrticted  a  small  model  electric  rail- 
way, which  was  notable  for  the  fact  that  a  re- 
duction gear  from  the  motor  shaft  to  the  driving 
axle  was  employed,  and  because  the  current  was 
supplied  to  the  motor  through  the  rails.  All 
the-e  early  attempts  at  electric  proptilsion  were 
made  previous  to  the  invention  of  the  dynamo, 
and  current  had  to  be  obtained  from  batteries. 
In  these  early  attempts  it  was  realized  that  the 
expense  of  generating  electricity  in  chemical  bat- 
teries was  too  great  to  admit  of  its  application 
to  propulsion  on  railways.  \Yith  the  develop- 
ment of  the  dmamo,  and  as  one  improvement 
and  discovery  after  another  was  made,  the  fact 
was  demonstrated  th?  ^  in  its  use  lay  the  means 
of  transmitting  electrical  energy  for  railway 
operation.  It  was  .lot  until  1879,  however,  that 
what  may  be  called  the  first  working  electric 
railway  of  fttll  size  was  constructed.  This  was 
an  exhibition  line  1000  feet  long,  built  at  the 
Berlin  International  Exposition  by  Siemens  and 
Halske ;  the  motor  was  a  Siemens  dynamo  con- 
nected by  double  reduction  gearing  to  the  axle 
of  a  car  capable  of  carrying  20  passengers.  In 
1880  Tliomas  A.  Edison  and  Ste]ihen  D.  Field,  in 
America,  began  experimenting,  but  a  contention 
between  them  over  priority  of  patents  delayed 
any  real  restilts  imtil  1883.  ]\Ieanwhile  Siemens 
and  Halske  had  constructed  a  third-rail  line  in 
Berlin  and  an  overhead-wire  line  in  Charlotten- 
bttrg.  In  1883  Werner  Siemens  built  a  third-rail 
line  six  miles  long  to  the  Giant's  Causewav,  in 


Ireland.  Power  for  operating  the  dynamo  was 
obtained  from  a  waterfall  operating  a  pair  of 
turbine  wheels.  In  1883  the  Field-Edison  contro- 
versy was  settled  by  a  consolidation  of  interests, 
and  an  exhibition  line  1500  feet  in  length  was 
installed  at  the  Chicago  Railway  Exhibition, 
upon  which  was  run  an  electric  locomotive  tak- 
ing current  from  a  third  rail,  with  joints  bonded 
to  improve  its  conductivity.  Later  in  the  same 
year  an  overhead  line  was  exhibited  in  Chicago 
!)y  C.  J.  Van  Depoele,  and  about  the  same  time 
Leo  Daft  built  a  third-rail  line  from  Saratoga 
Springs,  X.  Y.,  to  Mount  McGregor.  During  this 
time  E.  H.  Bentley  and  Walter  Knight  built  a 
conduit  line  in  Cleveland,  Ohio,  and  later  one  in 
Kew  York  City  and  one  in  Boston. 

The  first  practical  overhead-trolley  line  was 
built:  in  Kansas  City  in  1884,  in  which  double 
overhead  conductors  were  used  with  a  trolley- 
wheel  riding  on  top  of  the  wire.  In  1885  !Mr. 
Daft  constructed  a  third-rail  line  at  Baltimore 
and  Mr.  Van  Depoele  installed  an  overhead-trol- 
ley line  at  Toronto,  Ont.  The  next  step  made  in 
the  development  of  the  electric  railway  in  the 
United  States,  and  the  one  which  did  most  to 
stimulate  capitalists  and  inventors  to  the  active 
interest  which  has  produced  marvelous  perfec- 
tion in  electric-railway  transportation  which  we 
witness  to-day,  was  the  contract  made  by  the 
Union  Passenger  Railway  Company,  of  Rich- 
mond. Va.,  Avith  jMr.  1* .  J.  Spragtie,  to  eqtiip  its 
13-mile  system  of  street  railways  for  electric 
traction.  On  January  1,  1888,  there  were  13 
electric  railways  with  48  miles  of  track  in  opera- 
tion in  the  Lnited  States  and  Canada.  There  fol- 
lowed a  period  of  consolidation  of  interests 
among  electric-railway  builders,  and  the  modern 
era  of  electric-railway  development  was  opened. 
The  history  of  this  growth,  so  far  as  it  is  impor- 
tant to  outline  it,  can  btit  be  given  as  the  variotis 
modern  systems  of  electric  traction  arc  taken 
up  for  consideration.  For  this  purpose  the  sub- 
ject may  be  divided  into:  (1)  Overhead-trolley 
railways;  (2)  conduit  railways;  (3)  storage- 
battery  systems;  (4)  electric  locomotives  and 
heavy-train  systems;  (5)  central  station  con- 
struction and  eqtiipment;    (6)    ca^rs  and  motors. 

0\"ERHEAI)-Trolley  RAILWAY'S.  The  vast  ma- 
jority of  electric  railways  in  operation  at  present 
are  overhead-trollev  lines:  that  is,  the  current  for 


DIAGRAM  OF  TROLLEY-CAR  CIRCUIT. 

operating  the  cars  is  taken  from  an  overhead 
wire  conductor  by  means  of  an  under-running 
trolley-wheel  carried  on  a  trolley-pole  extending 
upward  from  the  car  roof.  The  current  passes 
down  the  trolley-pole  condtictor  to  and  through 
the  motor,  and  returns  to  the  central  station  by 
way  of  the  rails.  In  a  few  instances  double  trol- 
ley lines  liave  been  constructed  on  which  the 
second  conductor  provides  for  the  return  cur- 
rent.      Trollev-road    construction    mav    be    sub- 
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divided  into  roadbed  and  track  construction,  and 
overhead  construction.  Only  a  few  salient  fea- 
tures of  each  can  be  touched  upon  hei'e.  Street- 
railway  tracks  when  once  laid  cannot  be  re- 
paired'without  taking  up  the  pavement;  and  as 
this  is  an  expensive  operation,  great  care  is  taken 
in  first  putting  down  the  tracks.  Late  practice 
for  city  work  is  to  use  standard  oak  ties  6X8 
inches  by  8  feet  long,  spaced  about  IS  for  every 
30  feet  of  track.  A  trench  is  usually  excavated 
for  each  tie  to  a  depth  of  from  four  inches  to  six 
inches  below  the  bottom  of  the  tie.  The  bottom 
of  this  trench  is  filled  with  broken  stone  and  the 
tie  laid  upon  this  filling.  The  rails  are  then  laid 
and  spiked  to  the  ties,  a  girder  rail  nine  inches 
deep  being  commonly  employed.  These  rails  are 
usually  either  30  or  60  feet  long,  and  are  con- 
nected structurally  either  by  splice  plates  or 
cast  joints,  or  by  electric  welding,  and,  electric- 
ally, where  splice  joints  are  used,  by  means  of 
various  forms  of  rail-bonds.  Splice  joints  for 
electric  railways  resemble  those  of  steam  rail- 
ways, and  consist  of  two  splice  plates  for  each 
joint,  which  are  placed  on  opposite  sides  of  the 
two  abutting  rails  and  clamped  together  by  bolts 
passing  through  both  splices  and  rails.  The 
method  of  making  cast  welded  joints  is  as  fol- 
lows: The  rails  at  the  joint  are  cleaned  and 
brightened  by  a  sand-blast  (q.v.).  and  a  cast- 
iron  mold  is  placed  around  the  rail-ends,  making 
a  tight  fit.  Into  the  mold  the  molten  metal  is 
poured.  The  metal  in  contact  with  the  mold 
l)egins  to  cool  and  forms  a  crust,  while  the  in- 
terior remains  in  a  molten  state.  This  crust  con- 
tinues to  cool  and  at  the  same  time  contracts, 
forcing  the  molten  metal  toward  the  centre  of 
the  joint.  The  top  or  bearing  surface  is  after- 
wards filed  off  perfectly  smooth,  so  that  it  is 
difficult  to  detect  a  joint  by  riding  over  it.  Elec- 
tric welding  of  rail-joints  is  described  in  the 
article  on  Welding.  The  rails  being  laid  and 
the  jointing  and  bonding  finished,  the  space  be- 
tween the  ties  is  ballasted  and  the  pavement 
laid,  restoring  the  street  to  its  original  condi- 
tion. For  suburban  and  interurban  roads,  a 
track  built  of  from  60-pound  to  70-pound  T-rails 
spiked  directly  to  the  ties  is  used,  the  road  sur- 
face being  restored  after  all  is  completed. 

Overhead  construction  for  trolley  roads  com- 
prises the  electric  conductor  and  the  structures 
for  carrying  the  conductor.  The  supporting 
structure  for  the  conductor  is  of  two  forms, 
usually  called  span-wire  and  bracket-arm.  In 
the  first  the  trolley-wire  is  hung  from  a  span- 
wire  stretched  between  poles  on  opposite  sides  of 
the  track ;  in  the  second,  a  single  row  of  poles 
is  used  with  a  bracket-arm  extending  out 
over  the  track  to  carry  the  conductor.  Often 
double-bracket  poles  placed  between  the  tracks 
carry  the  two  conductors  for  double-track  roads. 
Both  wood  and  iron  poles  are  used.  In  America 
the  development  of  overhead  construction  has 
been  in  the  direction  of  securing  lightness, 
strength,  and  etfectivencss  at  low  cost,  and 
ornamentation  has  not  been  sought.  In  Great 
Britain  and  Continental  Europe,  however,  fancy 
brackets,  scrolls,  and  ornamental  castings  have 
been  used  very  generally,  and  this  is  the  essen- 
tial difference  between  the  practice  on  the  two 
sides  of  the  ocean.  Car  and  central  st-ation  con- 
struction are  described  in  succeeding  paragraphs. 

Conduit  Electric  Railways.  Conduit  elec- 
tric   railways   are   those   having   some    form    of 


conduit  or  trough  below  the  level  of  the  rails, 
either  between  them  or  at  the  side  of  the  track. 
Usually  there  is  a  short  or  continuous  opening 
to  the  street,  through  which  the  "plow'  projects 
from  the  bottom  or  side  of  the  car.  Beside  the 
conduit,  supported  upon  suitable  insulators,  pins, 
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or  brackets,  are  generally  the  conductors,  against 
which  suitable  rollers  or  rubbing  blocks,  forming 
part  of  the  plow,  are  pressed.  In  this  way  cur- 
rent can  be  taken  from  one  conductor  up  through 
the  slot  on  a  wire  imbedded  in  the  plow,  through 
the  motor,  and  again  back  to  the  other  conductor. 
Various  other  kinds  of  conduit  systems  have 
been  devised,  but  the  one  described  is  the  only 
one  which  has  reached  any  commercial  success. 
The  conduit  electric  railways  of  New  York 
and  Washington  have  the  conduit  between 
the  rails;  the  only  side-conduit  railway  of  im- 
portance is  that  at  Budapest,  Austria.     As  con- 


CROS8-SECTION,    SHOWING    FORM    OF    YOKE    AND     TRACK    CON- 
STRUCTION. 

structed  in  America,  a  trench  about  2  feet  deep 
at  the  centre  and  6  feet  wide  is  dug  along  the 
line  of  the  road,  and  hea^y  cast-iron  yokes, 
weighing  from  400  to  500  pounds,  are  placed 
crosswise  of  this  trench  about  every  4  feet.  To 
these  yokes  are  bolted  the  tracks  and  the  rails 
forming  the  edges  of  the  slot.  Between  these 
yokes  and  around  them  is  placed  concrete,  with 
a  trough  in  the  centre  to  form  the  conduit. 

Between  and  at  the  sides  of  the  tracks  at  in- 
tervals of  about  15  feet  small  covered  openings 
are  made  into  the  conduit,  and  at  these  points 
heavy  cast-iron  and  poroelain  insulators  are 
bolted  to  the  slot-rails.  These  have  pins  pro- 
jecting down  into  the  conduit,  to  Avhich  steel 
T-rails  are  bolted.  The  car-plows  extend  through 
the  slot  and  have  rubbing-blocks  which  press 
against  the  conductor  rails.  Current  is  sup- 
plied to  these  conductors  by  feeders  or  cables 
which  run  in  underground  conduits  alongside 
the  track  from  the  power  station,  and  are  at- 
tached at  intervals  to  the  conductor  rails. 
Drainage  is  secured  by  frequent  outlets  from 
the  conduits  to  sewers,  and  manholes  at  inter- 
vals give  access  to  the  conduit  for  repairs. 
Conduit  railways  are  far  more  expensive  to 
construct  than  overhead-trolley  lines,  chiefly 
because  of  the  elaborate  track  and  conduit  con- 
struction required,  and  because  of  the  necessity 
of  removing  underground  pipes  which   interfere 
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2.   ELECTRIC   LOCOMOTIVE   FOR   METROPOLITAN    RAIL- 
WAY OF   LONDON 
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with  the  conduit.  The  most  notable  conduit  elec- 
tric railway  systems  of  the  United  States  are 
those  of  New  York  City  and  of  Washington, 
D.  C,  the  New  York  system  aggregating  over 
100  miles  of  line  in  1900. 

Storage  -  Battery  Systejis.  Numerous  at- 
tempts have  been  made  to  operate  electric  rail- 
way cars  by  means  of  storage  batteries  carried 
in  them,  but  in  1900  there  was  but  one  storage- 
batterj'  line  in  operation  in  the  United  States, 
this  being  the  Tliirty-fourth  Street  Crosstown 
line  in  New  York  City.  Perhaps  the  most  nota- 
ble experiment  of  several  made  with  storage-bat- 
tery traction  in  the  United  States  was  that  car- 
ried out  on  the  Fourth  Avenue  Railway  in  New 
Y''ork  City  in  1890.  Fourteen  cars  were  equipped 
with  110  cells  each,  5,5  on  each  side  of  the  car, 
imder  the  seats,  and  were  run  between  the  Post- 
Office  and  the  charging  station  at  Eighty-sixth 
Street,  about  five  miles.  The  result  of  these 
experiments  led  the  officers  of  the  road  to  con- 
clude the  system  impracticable,  owing  to  the 
great  cost  of  depreciation  of  the  batteries.  Al- 
though the  use  of  storage-battery  cars  cannot 
be  said  to  have  reached  any  great  degree  of 
practical  success,  this  device  has  come  to  liave 
an  important  use  for  another  purpose.  This  is 
the  institution  of  storage  batteries  of  large  size 
to  act  as  regulators  in  connection  with  the  trol- 
ley or  third-rail  system  of  propulsion.  Such 
batteries  have  been  installed  on  a  large  scale  on 
some  of  the  largest  street-railway  systems  of 
the  United  States,  notably  the  Metropolitan 
Traction  Company's  conduit  lines  in  New  York 
City  and  the  South  Side  Elevated  Railway  in 
Chicago,  111. 

Electric  Locojiotives  and  Heavy'-Traix  Sys- 
tems. There  are  two  distinct  methods  of  oper- 
ating heavy  trains  by  electric  power,  viz.  the 
electric  locomotive  pulling  trail  cars  and  the 
multiple  -  unit  system.  The  electric  locomotive 
has  taken  two  forms  in  practice :  ( 1 )  the  loco- 
motive proper,  and  (2)  the  locomotive  car.  The 
locomotive  proper  resembles  the  steam  locomotive, 
with  such  modifications  as  are  permissible  with 
electric  motors,  and  is  subject  to  the  same  limi- 
tations as  the  steam  locomotive,  in  which  there 
are  concentrated  in  a  simple  unit  the  weight  and 
power  necessary  to  handle  the  trains.  Space 
forbids  the  mention  of  the  various  electric  loco- 
motives which  liave  been  built.  ]\Iention  should, 
however,  be  made  of  the  Heilmann  locomotive, 
because  of  its  unique  character,  and  of  the  Gen- 
eral Electric  Company's  locomotive  for  the 
Baltimore  and  Ohio,  and  Buffalo  and  Lockport 
rail\^ays,  because  they  are  typical  of  the  most 
modern  American  practice  in  this  class  of  ma- 
chinery. In  the  Heilmann  locomotive  the  trucks 
carried  boiler,  engines,  dynamo,  and  motors — an 
electric-power  plant  on  wheels — and  the  question 
of  transmission  was  entirely  eliminated.  This 
was  the  only  locomotive  of  this  type  ever  con- 
structed. In  the  Baltimore  and  Ohio  locomotive 
there  are  two  four-wheel  trucks,  each  truck  being 
equipped  with  two  motors,  and  the  weight  on  the 
wheels  being  102,000  pounds,  or  96  tons.  Some  of 
the  principal  dimensions  are:  Gauge,  4  feet  SVi 
inches:  diameter  of  drivers,  62  inches;  length 
over  all,  .35  feet;  height  above  rail,  14  feet  3 
inches;  wheel-base  of  each  truck.  6  feet  10 
inches;  Avidth,  6  feet  10  inches;  width.  9  feet 
014  inches;  drawbar  pull,  62.000  pounds.  Each 
motor  has  an  output  of  620  horse-power,  or  a 


total  of  1440  horse-power  for  all  four  motors. 
These  locomotives  are  provided  with  sand-boxes, 
automatic  air-brakes  for  drivers  and  trains,  aii"- 
whistle,  and  all  the  controlling  equipment  neces- 
sary for  performing  the  duty  of  a  standard 
steam  locomotive.  One  of  these  locomotives  has 
pulled  a  train  of  1900  tons  weight  and  one  of 
500  tons  weight  at  35  miles  per  hour.  The 
Buffalo  and  Lockport  Railway  is  18  miles  long, 
and  is  regularly  operated  by  two  locomotives 
similar  in  all  respects  to  the  Baltimore  and 
Ohio  locomotives,  except  in  dimensions  and  de- 
tails. The  illustration  shows  the  most  modern 
form  of  electric  locomotive  as  used  on  the  Metro- 
politan Railway  of  London,  England. 

The  locomotive  car  consists  of  a  car-body  of 
the  usual  form,  arranged  to  carry  passengers, 
with  one  or  both  trucks  equipi>ed  with  motors. 
This  type  of  locomotive  car  was  used  on  the 
famous  Intramural  Railway'  at  the  Columbian 
Exposition  at  Chicago  in  1893,  and  is  now  em- 
ployed on  one  of  the  Chicago  elevated  railways, 
and  on  the  electrically  equipped  lines  of  the  New 
York,  New  Haven  and  Hartford  Railroad,  the 
Brooklyn  Bridge  Railroad,  and  some  of  the 
London  underground  roads.  With  these  cars 
overhead-trolley  transmission  is  used  sometimes 
and  sometimes  third-rail  transmission. 

The  JNIultiple-LInit  System  of  train  operation 
is  of  more  recent  development  and  is  described 
by  the  inventor,  Mr.  Frank  J.  Sprague,  in  the 
following  words:  "A  semi-automatic  system  of 
control  which  permits  of  the  aggregation  of  two 
or  more  transportation  units,  each  equipped 
with  sufficient  power  only  to  fulfill  the  require- 
ments of  that  unit,  with  means  at  one  or  more; 
points  on  the  unit  for  operating  it  through  a 
secondary  control,  and  a  train  line  for  allowing 
two  or  more  of  such  units,  grouped  together  with- 
out regard  to  end,  relation,  or  seqvience,  to  be 
simultaneously  operated  from  any  point  in  the 
aggregation."  This  system  has  been  installed  on 
the  elevated  railways  of  Chicago,  Boston,  Brook- 
lyn, and  New  Y''ork. 

Central-Station  Equipmext.  No  set  rule 
can  be  made  for  the  proper  design,  construction, 
and  equipment  of  a  power  station :  the  object  to 
be  sought,  in  such  case,  is  to  generate  and  dis- 
tribute the  power  at  the  least  cost.  Generally, 
the  power  station  should  be  located,  if  possible, 
about  the  centre  of  the  line,  and  sufficient  poAver 
sliould  always  be  installed  to  haA-e  ample  reserve 
in  case  of  necessity.  The  size  of  the  poAver  sta- 
tion depends  upon  the  number  of  cars  to  be  run 
and  the  grades  to  be  surmounted.  Under  ordi- 
nary conditions,  the  amount  of  poAver  installed  in 
a  power  station  should  not  be  less  than  40  horse- 
poAver  per  car  for  roads  operating  ten  cars  or 
less.  Large  roads  find  that  an  installation  of 
20  horse-poAver  per  car  is  usually  sufficient  for 
all  purposes. 

Cars  and  Motors.  One  or  more  electric  mo- 
tors geared  to  the  car-axles  and  a  controlling 
SAvitch  on  each  platform  constitute  the  principal 
parts  of  a  motor-car  equipment.  Instead  of 
having  the  journal-boxes  attached  to  the  car- 
frame,  as  in  horse-cars,  the  motors  and  running 
gear  are  attached  to  a  car-truck,  on  Avhich  the 
car-body  rests.  The  remarkable  improA-enient 
which  has  been  made  in  the  design  of  street-car 
motors  Avithin  the  last  ten  years  is  the  principal 
cause  of  the  success  of  electric  railAAays.     The 
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first  car  motors  were  entirely  too  light  mechan- 
ically and  of  too  small  capacitj^  From  a  single 
fifteen-horse-power  motor  driving  one  car-axle, 
the  capacitj'  of  the  car  equipments  has  been 
gradually  increased  up  to  the  present  practice  of 
using  two  twenty-horse-power  motors,  one  geared 
to  either  axle.  A  marked  improvement  has 
also  been  made  in  the  reduction  of  armature 
speeds,  so  that  the  use  of  a  double  reduction  in 
speed  by  means  of  a  countershaft  and  two  pairs 
of  gears  between  the  armature  shaft  and  the  car- 
axle  is  almost  obsolete.  Gearless  motors,  in 
Avhich  the  armature  is  built  on  the  car-axle,  have 
been  introduced,  but  single  reduction  motors  hav- 
ing the  armature  shaft  geared  directly  to  the  car- 
axle  are  the  most  commonly  used  at  present. 
Almost  all  modern  car  motors  are  of  the  multi- 
polar type  instead  of  the  bipolar,  as  formerlj', 
and  the  reduction  in  armature  speeds  is  due  to 
this  change  of  design.  The  severe  service  to 
which  street-car  motors  are  subject  has  led  to 
making  them  very  substantial  in  design,  in  order 
to  avoid  mechanical  injury,  and  so-called  iron- 
clad motors,  in  which  the  field-magnets  form  a 
closed  iron  box,  are  largely  used  to  prevent  short- 
circuiting  by  water,  or  by  nails  or  scraps  of  iron 
picked  up  by  the  magnets.  Most  of  the  single- 
reduction  four-pole  motors  are  supported  on  one 
side  on  the  car-axles  by  journals  set  in  projecting 
lugs  at  each  end  of  the  motor  frame,  the  armature 
shafts  being  parallel  to  the  car-axles.  The  op- 
posite sides  of  the  motors  are  connected  to  the 
frame  of  the  car-truck  by  means  of  springs,  and 
a  pinion  on  each  armature  shaft  meshes  with  a 
gear-wheel  on  either  axle.  The  fvmction  of  the 
springs  is  to  avoid  a  shock  on  starting  the  car, 
by  permitting  the  motors  to  turn  through  a 
small  arc  about  the  axles.  In  gearless  motors 
the  armature  shaft  is  a  hollow  tube,  through 
whicli  the  car-axle  passes,  and  to  which  it  is 
flexibly  connected  by  means  of  springs.  Another 
method  in  use  with  some  geared  motors  is  to 
place  the  motor  on  the  truck  with  its  shaft  at 
right  angles  to  the  car-axles.  The  shaft  carries 
a  bevel  pinion  at  each  end  which  meshes  with 
bevel  gears  on  both  of  the  car-axles.  With  this 
system  a  single  motor  of  large  capacity  is  used. 
A  number  of  attempts  have  been  made  from  time 
to  time  to  connect  the  armature  shaft  and  the 
axle  by  belts,  sprocket  chains,  friction  clutches, 
etc.,  none  of  which  has  been  able  to  stand  the 
service.  See  illustration  of  street-railway  motor 
under  Dyxamo-Electric  !Machixery. 

The  starting  and  regulation  of  speed  of  tlie 
car  is  effected  by  means  of  the  controlling 
switches  on  the  car  platforms.  The  methods  of 
regulation  of  the  different  electric  railway  sys- 
tems are  too  numerous  to  be  described  in  detail, 
but  the  same  general  plan  is  common  to  them  all. 
Series  machines  are  always  used  in  railway 
work,  and  the  field-windings  are  wound  in  a 
number  of  separate  sections,  the  ends  of  which 
are  carried  to  contact  pieces  in  the  controlling 
switches.  In  addition  to  the  resistance  of  the 
field-winding,  a  resistance  box  is  also  used.  Tlie 
contact  pieces  in  tlie  controller  press  against 
corresponding  rows  of  metal  plates,  each  row 
having  its  plate  connected  so  as  to  vary  the  con- 
nections of  the  wires  from  the  motor.  In  start- 
ing the  car.  the  resistance  box,  sections  of  the 
field-coils  and  armature  are  all  in  series  to 
prevent  a  too  large  passage  of  current  through 
the  armature.     The  next  turn  of  the  switch  cuts 


out  more  or  less  of  the  resistance-box  circuit, 
allowing  more  current  to  pass,  and  by  successive 
movements  of  the  switch,  the  field-coils  pass 
through  various  combinations,  from  all  in  series 
to  all  in  multiple,  the  latter  corresponding  to 
the  highest  car  speed.  To  stop  the  car,  the 
switch  is  reversed,  making  the  same  combina- 
tions in  reverse  order.  To  change  the  direction 
of  the  car,  a  separate  switch  is  generally  pro- 
vided, which  changes  tlie  direction  of  the  current 
through  the  armature  with  reference  to  its  direc- 
tion through  the  fields.  In  systems  where  there 
is  no  commutation  of  the  field-coils,  the  changes 
in  speed  depend  entirely  upon  the  variable 
amounts  of  extra  resistance  thrown  into  the 
circuit.  The  cars  used  on  electric  railways  vary 
from  16  feet  to  35  feet  long,  and  weigh  6  to  Tl 
tons.      For    illustration    of    controller,    see    Dv- 
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Consult:  Dawson,  Electric  Railways  and 
Trariurays  (London,  1897)  ;  Bell,  Power  Dis- 
tribution for  Electric  Railroads  (Xew  York, 
1900)  ;  Hanchett,  Jloderu  Electric  Railway  Ho- 
tors  (Xew  York,  1900)  ;  Herrick,  Practical  Elec- 
tric Railway  Handbook  (X"ew  York,  1901); 
Herring,  Recent  Progress  in  Electric  Railways 
(New  York,  1897).  For  descriptions  of  the 
generators  used  in  power-houses,  see  Dyxamo- 
Electkic  JNIachinery. 

ELECTRIC  TELEGRAPH.     See  Telegraph. 

ELECTRIC  WAVES.     See  Electricity. 

ELECTRIC  WELDING.     See  Weldixg. 

ELECTRIDES  (Lat.,  from  Gk.  'HXe/crp/Ses, 
Elektrides,  from  ijXeKTpov,  elek tr on,  amber) .  The 
Amber  Islands  of  Greek  mythologj',  situated  at 
the  mouth  of  the  Eridanus,  a  large  river  which 
was  identified  with  the  Po,  because  amber  was 
found  at  the  mouth  of  the  latter.  The  name  was 
applied  also  to  islands  on  the  liorthem  coast 
of  Europe. 

ELECTRO-BALLISTIC  MACHINES.  See 
Ballistics. 

ELECTRO-BALLISTICS.     See  Ballistics. 

ELECTRO-CHEMISTRY,     General.        The 

branch  of  general  clu'inistry  that  deals  with  chem- 
ical changes  producing,  or  caused  by,  electrical 
energj-.  The  growing  industrial  applications  of 
electro-chemistry  are  rendering  the  science  itself 
more  and  more  important  every  year.  Another 
title  of  electro-chemistry  to  general  interest  con- 
sists in  the  fact  that  the  phenomena  it  deals  with 
have  long  formed  a  bond  between  two  great 
branches  of  human  knowledge — physics  and 
chemistry — the  science  of  the  various  forms 
of  energy  and  the  science  of  the  various  kinds  of 
matter.  The  bond  may  become  even  more  in- 
timate if  the  comparatively  recent  hypothesis, 
according  to  which  electricity  itself  is  a  subtle 
form  of  matter,  turns  out  to  be  in  agreement 
with  facts.  This  hypothesis  is  briefly  as  follows: 
Electricity  consists  of  two  chemical  elements 
whose  atoms,  termed  'electrons,'  have  exceedingly 
small  (perhaps  zero)  relative  weights;  the  atoms 
of  positive  electricity,  or  'positive  electrons,'  may 
be  denoted  by  the  symbol  ©  ;  the  atoms  of  nega- 
tive electricity,  or  'negative  electrons,'  may  be 
denoted  by  the  symbol  0 :  like  tlie  atoms  of 
hydrogen,  electrons  of  either  kind  are  univalent; 
so  that,  for  instance,  an  atom  of  hydrogen  when 
in  the  ionic  state  (i.e.  Avhen  charged  Avith  elec- 
tricity)   is  combined  with  a  single  positive  elec- 
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tron,  forming  the  compound  HQ^,  while  an 
atom  of  oxyyeii  in  tliat  state  forms  the  com- 
pound ©O©  (just  as  water  is  HOH).  When 
not  thus  combined  with  the  atoms  of  other  ele- 
ments, electrons  may  possibly  form  neutral  mole- 
cules ©  0.  The  substance  made  up  of  such 
molecules  may  have  appreciably  no  weight,  may 
be  a  non-conductor,  and  may  be  caj^able  of  elec- 
tric polarization;  and  it  is  worthy  of  notice  that 
these  are  precisely  the  properties  attributed  to 
the  luminiferous  ether.  \Miile  this  hypothesis 
renders  Faraday's  law  (see  Electricity)  a  spe- 
cial case  of  Dalton's  law  of  multiple  proportions, 
and  may  certainly  be  helpful  in  fixing  on  the 
mind  a  somewhat  definite  image  of  the  mecha- 
nism of  electi'ical  processes,  it  can  hardly  be  said 
yet  to  rest  on  a  sutticient  foundation.  Whether 
it  should  be  accepted  or  not,  will  have  to  be  de- 
cided on  the  principle  expressed,  some  years  ago, 
by  Toincare:  "It  is  nonsense  to  ask  of  a  tlieory, 
'Is  it  true  or  false?'  The  question  can  only  be, 
'Is   it  fruitful   or  not  ?'  " 

At  any  rate,  the  electron  hypothesis  must  not 
be  allowed  to  confuse  our  conception  of  elec- 
trical energy  and  its  relations  to  other  forms 
of  energy.  The  term  energy,  when  properly  used, 
designates  the  cause, of  any  change  that  is  actu- 
ally taking  place,  or  that  is  capable  of  taking 
place,  in  a  given  system.  Thus  we  may  speak  of 
the  energy  of  a  falling  body,  and  even  of  a  body 
suspended  at  a  certain  height  from  the  earth's 
surface;  for  such  a  body,  if  released,  icoitld  fall 
to  tlie  earth.  Similarly,  we  may  speak  of  'elec- 
trical energy-'  whenever  a  transport  of  electricity 
from  one  point  to  another  is  possible  in  a  given 
system.  Energy  of  every  known  form  can  be  re- 
solved into  two  factors — a  'capacitj^  factor'  and 
an  'intensity  factor.'  In  the  case  of  electrical 
energj-,  the  capacity  factor  is  generally  known 
as  'quantity  of  electricity,'  the  intensity  factor 
as  "potential-diflerence.'  Just  as  in  the  case  of  a 
suspended  body  the  amount  of  gravitation  energy 
is  the  greater,  the  greater  the  mass  of  the  body 
and  the  greater  the  difference  of  level  between 
the  body  and  the  earth's  surface,  so  in  the  case  of 
a  jiossible  flow  of  electricity,  the  amount  of 
electrical  energy  is  the  greater,  the  greater  the 
quantity  of  electricity  and  the  greater  the  difl'er- 
ence  of  potential  between  the  two  given  points. 
Whatever  be  the  ultimate  nature  of  a  mass  of 
matter,  gravitation  energy  is  still  a  form  of 
energy.  Similarly,  whatever  be  the  ultimate 
nature  of  a  quantity  of  electricity-— whether  elec- 
tricity be  a  kind  of  matter  or  not — electrical 
energy  is  still  a  form  of  energy,  capable  of  being 
transformed  into  kinetic  energy,  chemical  energy, 
etc. 

Ei,ECTRo-CiiF.>riCAL  Reactioxs.  a  system  in 
^^hich  chemical  energy  is  transformed  into  elec- 
trical is  termed  a  galvanic  or  voltaic  cell,  and  a 
combination  of  two  or  more  cells  is  termed  a 
galvanic  or  voltaic  battery.  One  of  the  first 
questions  tliat  naturally  suggest  themselves  to 
the  student  of  electro-chemistry  is.  What  are  the 
characteristics  of  those  chemical  changes  whose 
energy  may  assume  the  electrical  form?  In  other 
words.  What  chemical  reactions  can  be  utilized 
for  tlie  construction  of  voltaic  cells?  The  an- 
swer is.  All  changes,  and  only  such  changes,  in 
ichich  acids,  hases.  or  salts,  take  part,  or  may  he 
caused  to  take  part,  can  he  employed  elecfro- 
chemically.  Substances  of  these  classes  are 
termed   'electrolytes,'   and  they  are  usually  em- 


•ployed,  in  cells,  in  the  form  of  aqueous  .solutions, 
in  which  their  molecules  are  assumed  to  be  disso- 
ciated into  fragments,  termed  "ions'  (see  Disso- 
ciation ) .  that  are  charged  with  either  positive 
or  negative  electricity,  in  most  cells  the  chemi- 
cal action  consists,  on  the  one.  hand,  in  the 
solution  of  one  of  the  metallic  electrodes,  its 
particles  entering  the  solution  in  the  forms  of 
ions;  and  on  the  other  hand,  in  the  deposition 
upon  the  other  electrode  of  another  metal,  whose 
particles  formed  the  ions  of  the  solution.  For  ex- 
ample, the  Daniell  cell  consists,  on  the  one  hand, 
of  a  zinc  electrode  immersed  in  a  solution  of 
zinc  sulphate,  and  on  the  other  hand,  of  a  copper 
electrode  immersed  in  a  solution  of  copper  sul- 
phate, the  two  solutions  being  in  contact,  and  the 
two  metals  being  connected  by  a  metal  wire; 
the  chemical  action  of  the  cell  consists,  on  the 
one  hand,  in  the  entrance  of  zinc  into  the  solu- 
tions in  the  form  of  zinc  ions,  and  on  the  other 
hand,  in  the  deposition,  on  the  copper  electrode, 
of  copper  ions  in  the  state  of  metallic  copper. 
The  two  simultaneous  changes  evidently  ensue 
in  the  system  at  two  separate  points  connected 
with  one  another  by  a  suitable  conductor  of  elec- 
tricity. This  'chemical  action  at  a  distance'  is  an 
essential  characteristic  of  electro-chemical  action. 
If  in  the  Daniell  cell  the  two  chemical  changes 
took  place  at  points  in  immediate  contact  with 
each  other  (e.g.  if  zinc  was  caused  to  replace 
copper  by  being  simply  placed  in  a  solution  of 
copper  sulphate),  a  certain  amount  of  heat,  but 
no  electricity,  ^^ould  be  produced. 

An  excellent  example  of  changes  in  which  elec- 
trolytes may  and  may  not  take  part  is  presented 
by  the  mere  How  of  hydrogen  or  oxygen  gas.  at 
constant  temperature,  from  places  of  higher  to 
places  of  lower  pressure.  If,  say,  hydrogen  gas 
is  contained  in  two  separate  vessels  imder  un- 
equal pressures,  a  flow  of  gas  will  naturally  take 
place  from  one  vessel  into  the  other,  if  com- 
nuinication  is  established  between  them.  But 
the  equalization  of  pressures  can  also  be  caused 
to  take  place  as  follows:  let  two  bars  of  platinum 
coated  with  'platinum  black'  (finely  divided 
platinum,  which  has  a  great  capacity  for  occlud- 
ing gases)  be  half  immersed  in  dilute  solution  of 
sulphuric  acid,  while  the  other  halves  are  ex- 
posed to  hydrogen  gas  contained  in  two  vessels, 
under  two  different  pressures :  on  connecting  the 
platinum  bars  outside  the  solution  by  a  metal 
wire,  it  will  be  found  that  a  current  of  electricity 
passes  through  the  latter,  while  hydrogen  passes 
through  the  solution  until  the  pressures  in  the 
two  vessels  have  been  equalized.  Tlie  action  thus 
taking  place  is  as  follows:  in  dilute  aqueous 
solution,  the  molecules  of  sulphuric  acid  are 
broken  up  into  electro-positive  hvdrogen  ions 
-I-  .       .         =         ' 

H  and  electro-negative  ions  SO^;  neutral  hydro- 
gen molecules  from  the  vessel  of  greater  pres- 
sure enter  the  solution  in  the  form  of  hydrogen 
ions.  and.  replacing  the  free  hydrogen  ions  of 
the  acid,  drive  them  from  the  solution  in  the  form 
of  neutral  molecules  into  the  vessel  of  lower 
pressure.  Evidently  here.  too.  as  in  the  case  of 
any  other  voltaic  cell,  the  electric  current  is 
caused  by  ions  taking  part  in  the  change. 

Ei-ECTRO-^IoTiVE  FoRCE.  We  can  now  discuss 
the  question  as  to  what  determines  the  electro- 
motive foj'ce  of  a  voltaic  cell,  i.e.  the  difference 
of  potential  existinsx  between  its  two  electrodes. 
It  was  once  believed  that  a   considerable  differ- 
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ence  of  potential  is  cstablislied  whenever  two 
ditlereut  metals  are  placed  iu  contact  with  each 
other;  but  this  is  now  positively  known  to  be 
wrong.  If  diflerences  of  potential  arise  from 
the  communication  of  the  electrodes  outside  the 
solution,  thosq  differences  are  certainly  very 
small  and  need  not  be  taken  into  account.  In 
the  case  of  cells  with  two  different  solutions 
Uike  the  Daniell  cell),  a  difference  of  potential 
is  known  to  exist  at  tiie  surface  of  contact  of  the 
two  solutions;  but  this,  too,  is  very  slight  and 
need  not  be  considered  here.  The  only  possible 
seats  of  the  main  difference  of  potential  in  a  cell 
are,  therefore,  the  surfaces  of  contact  between 
the  metallic  electrodes  and  the  electrolyte  solu- 
tions— i.e.  at  the  j^laees  where  ions  form  and 
disappear.  But  how  are  differences  of  potential 
established  there?  A  clear  answer  to  this  ques- 
tion is  furnished  by  modern  electro-chemical 
theory.  If  a  liquid  is  placed  in  a  closed  vessel, 
its  vapor  gradually  attains  a  maximum  pres- 
sure which  balances  the  vapor-tension  of  the 
liquid  at  tlie  given  temperature.  Again,  if  an 
excess  of  sugar  is  placed  in  some  water,  the  sugar 
dissolves,  or,  so  to  speak,  vaporizes  into  the 
water,  and  the  portion  dissolved  gradualh'  at- 
tains a  maximum  'osmotic  pressure'  which  bal- 
ances the  'solution-tension'  of  sugar  at  the  given 
temperature.  Similarly,  if  a  metal  is  brought  in 
contact  with  water,  its  ultimate  particles  tend  to 
rush  into  the  volume  of  the  water  until  a  maxi- 
mum osmotic  pressure  has  been  attained.  Since, 
according  to  the  theory  of  electrolytic  dissocia- 
tion, the  free  particles  of  a  metal  in  solution  are 
invariably  charged  with  positive  electricity,  the 
osmotic  pressure  of  a  metal  in  solution  can  evi- 
dently be  exerted  only  by  its  electro-positive  ions. 
Supposing,  now,  that  a  bar  of  some  metal  is 
placed  in  a  solution  of  one  of  its  salts,  and 
remembering  that  the  salt  is  dissociated  into 
metallic  and  acidic  ions,  we  readily  distinguish 
three  possible  cases,  viz.  the  osmotic  pressure 
of  the  metallic  ions  may  happen  to  be  greater 
than,  less  than,  or  equal  to  the  maximum  osmotic 
pressure  that  would  balance  the  'electrolytic  solu- 
tion-tension' of  the  metal. 

In  the  first  of  these  cases,  some  ions  will  tend 
to  precipitate  themselves  upon  the  metal  bar, 
just  as  some  of  the  vapor  of  a  liquid  would  tend 
to  condense,  if  its  pressure  exceeded  the  vapor- 
tension  of  the  liquid:  and  the  force  driving  the 
ions  out  of  solution  will  evidently  be  the  excess 
of  their  osmotic  pressure  over  the  solution- 
tension  of  the  metal.  As  soon,  however,  as  a 
single  ion  is  precipitated  out.  the  metal  bar  is 
rendered  electro-positive,  while  the  solution  is 
rendered  electro-negative  by  the  newly  created 
excess  of  electro-negative  ions ;  for  before  the 
immersion  of  the  metal  bar  the  electro-positive 
and  electro-negative  ions  in  solution  are  pre- 
cisely equivalent.  (See  Dissociation.)  But 
this  means  that  a  difference  of  potential  will 
have  been  created  between  the  metal  bar  and 
the  solution.  Henceforward,  every  electro-posi- 
tive ion  driven  toward  the  metal  bar  by  the  exces- 
sive osmotic  pressure  will  encounter  a  double 
force  driving  it  back  into  solution,  viz.  the 
electrostatic  repulsion  of  the  positive  bar  and 
the  electrostatic  attraction  of  the  negative  solu- 
tion. Finally,  when  a  certain  number  of  ions 
haA'e  been  precipitated  out.  the  double  electro- 
static counter-force  will  have  become  equal  to 
the  excess  of  osmotic  pressure,  and  then,  equi- 


librium ensuing,  the  maximum  difference  of  po- 
tential possible  under  the  given  conditions  will 
have  been  established  between  the  metal  bar  and 
the  solution.  This  will  obviouslj-  be  the  greater, 
the  greater  tlie  osmotic  pressure  (i.e.  the  con- 
centration of  ions  in  the  solution),  and  the  less 
the  specific  solution-tension  of  the  metal.  Passing 
now  to  the  second  of  three  possible  cases,  viz.  the 
case  in  which  the  osmotic  pressure  of  the  metal- 
lic ions  is  less  than  the  specific  solution-tension 
of  the  metal,  we  see  that  iu  this  case  molecules  of 
the  metal  will  enter  tlie  solution  in  the  form  of 
positive  ions,  rendering  the  solution  electro- 
positive and  leaving  the  metal  bar  electro-nega- 
tive. In  this  ease,  too,  an  electrostatic  counter- 
force  will  then  come  into  play,  and  the  differ- 
ence of  potential  at  the  surface  of  contact  will 
be  maximum  when  this  force  has  become  equal 
to  the  difference  between  the  solution-tension  of 
the  metal  and  the  osmotic  pressure  of  ions  in  the 
solution.  The  difference  of  potential  will  ob- 
viously be  the  greater,  the  greater  the  solution- 
tension  of  the  metal  and  the  less  the  osmotic 
pressure  of  its  ions  in  the  solution.  Finally, 
in  the  third  case,  Anz.  the  case  in  which  the 
osmotic  pressure  of  the  metallic  ions  exactly 
equals  the  solution-tension  of  the  metal,  neither 
metal  will  dissolve  nor  ions  precipitate,  and 
consequently  no  difference  of  potential  will  exist 
at  the  surface  of  contact  of  the  metal  and  the 
solution. 

The  principles  just  developed  permit  of  gaining  a 
clear  insight  into  the  mechanism  of  electro-chem- 
ical action.  Take,  for  instance,  again  the  Daniell 
cell,  which  consists,  as  we  have  seen,  of  a  con- 
centrated solution  of  zinc  sulphate  and  a  concen- 
trated solution  of  copper  sulphate,  separated 
from  each  other  by  a  porous  partition,  with  a  bar 
of  metallic  zinc  in  the  former  solution  and  a 
bar  of  metallic  copper  in  the  latter   (see  Fig.). 
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It  will  be  seen  in  a  later  section  of  this  article 
that  the  solution-tension  of  zinc  is  very  great, 
that  of  copper  very  small.  Some  zinc  will  there- 
fore enter  the  solution  in  the  state  of  positive 
ions,  which  will  render  the  zinc  solution  electro- 
positive and  leave  the  zinc  bar  electro-negative. 
On  the  other  hand,  a  number  of  copper  ions  will 
join  the  copper  bar  in  the  state  of  metallic  cop- 
per, rendering  the  bar  electro-positive  and  leav- 
ing the  copper  sulphate  solution  electro-nega- 
tive. Equilibrium  will  ensue  when  the  excess 
of  solution-tension  in  the  case  of  zinc  and  the 
excess  of  osmotic  pressure  in  the  case  of  copper 
are  exactly  counterbalanced  by  the  electrostatic 
forces  as  explained  above.     Xow,   if  we   should 
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tlien  connect  the  two  bars  by  means  of  a  metal 
wix-e.  a  tio\v  of  electricity  (jiositive  electricity 
from  copper  to  zinc,  negative  from  zinc  to  cop- 
per) would  take  jjlace  between  the  two  bars,  and 
thus  the  equilil)rium  would  be  destroyed.  Freed 
from  the  electrostatic  attraction,  the  excessive 
zinc  ions  of  the  zinc  suljihate  solution  would 
migrate  toward  the  excessive  negative  ions  of  the 
copper  sulphate  solution.  At  the  same  time, 
more  zinc,  driven  by  the  unchecked  solution- 
tension,  would  go  into  solution,  and  more  cop- 
per ions,  driven  by  the  unchecked  osmotic  pres- 
sure, Avould  be  precipitated  upon  the  copper  bar. 
If  we  should  break  the  connection  between  the 
bars,  the  former  equilibrium  would  soon  be  re- 
established, and  chemical  action  would  cease. 
But  as  long  as  the  connection  exists,  zinc  goes  into 
solution,  copper  is  precipitated,  and  a  current  of 
electricity  passes  through  the  connecting  wire; 
we  say,  "electro-chemical  action  is  going  on." 

Suppose  now  that  the  copper  sulphate  solu- 
tion of  the  Daniell  cell  was  replaced  by  a  solu- 
tion which  could  take  up  molecules  from  the 
copper  bar,  but  in  which  those  molecules,  instead 
of  being  transformed  into  ions,  would  form  a 
practically  undissociated  compound  with  some 
other  ingredient  present.  Tiie  osmotic  pressure 
of  copper  ions  would  thus  be  extremely  slight 
and  might  be  exceeded  by  the  electrolytic  solu- 
tion-tension of  copper,  in  spite  of  the  latter  being 
comparatively  small.  It  is,  therefore,  easy  to 
see  that  under  certain  conditions  it  might  be 
possible  to  reverse  the  electro-chemical  process  of 
the  cell.  As  a  matter  of  fact,  this  is  precisely 
what  liappens  when  the  copper  bar  of  a  Daniell 
cell  is  immersed  into  a  concentrated  solution  of 
the  cyanide  of  potassium.  On  closing  the  circuit, 
copper  tlien  goes  into  .'solution,  zinc  is  precipi- 
tated, and  the  direction  of  the  current  is  reversed. 
This  and  similar  phenomena  Avere  formerly  de- 
scribed as  'anomalous.'  because  they  seemed 
to  contradict  the  assumption  that  zinc  has  a 
greater  'affinity'  for  acids  than  copper.  Substi- 
tuting the  definite  concept  'solution-tension'  for 
the  vague  concept  'affinity,'  and  adding  the 
factor  of  the  'osmotic  pressure  of  ions,'  we  ex- 
perience no  difficulty  in  understanding  effects 
like  the  reversion  of  current  in  the  Daniell  cell 
by  potassium  cyanide,  and  many  other  phe- 
nomena. And  it  must  be  observed  that  the 
osmotic  pressure  of  ions  is  a  measurable  quan- 
tity (see  SoLT'Tiox;  Dissociation),  and  that  the 
solution-tension  of  metals,  too,  has  now  been 
calculated  from  directly  measurable  quantities 
( see   further  below ) . 

Closely  allied  to  the  electro-chemical  action  of 
voltaic  cells  is  the  immediate  precipitation  of 
one  metal  by  another.  The  precipitation  of 
copper  by  iron  from  solutions  of  copper  salts, 
and  the  precipitation  of  finely  divided  ('molecu- 
lar') silver  by  zinc,  are  familiar  examples  of 
this  phenomenon,  the  cause  of  Avhich  is  almost 
self-evident  in  the  light  of  our  theory.  When  a 
bar  of  iron,  for  example,  is  immersed  in  a  solu- 
tion of  copper  sulphate,  the  solution-tension  of 
the  iron  causes  the  appearance  of  some  iron  ions, 
and  hence  the  formation  of  an  excess  of  positive 
over  negative  electricity  in  the  solution :  the 
electrostatic  repulsion  between  the  different 
metallic  ions  then  tends  to  drive  both  iron  ions 
and  copper  ions  out  of  solution;  but  the  solution- 
tension  of  iron  is  very  great,  and  so  the  iron 
ions  remain  in  solution:  on  the  other  hand,  the 


slight  solution-tension  of  copper  is  readily  over- 
come by  the  force  of  electrostatic  repulsion,  and 
so  copper  ions  are  driven  out  and  appear  in  the 
state  of  metallic  copper.  An  analogous  exchange 
takes  place  when  a  metal  dissolves  in  an  aqueous 
solution  of  some  acid,  the  solution-tension  of 
hydrogen  being  overcome  by  the  electrostatic  re- 
pulsion between  the  ions  of  hydrogen  and  those 
of  the  metal.  Only  here  the  external  pressure  of 
hydrogen  gas  comes  into  play;  for  the  solution- 
tension  of  a  gas  naturally  depends  upon  its  pres- 
sure. We  have  seen  above  that  a  voltaic  cell  may  be 
obtained  by  using  a  dilute  acid  and  two  quantities 
of  hydrogen  gas  under  different  pressures ;  the  two 
quantities  of  hydrogen  act  like  two  dillerent 
metals  because,  owing  to  difference  of  pressure, 
their  solution-tensions  are  different.  Further, 
we  see  that  Avhile  for  certain  pressures  of  hydro- 
gen the  solution-tension  of  a  given  metal  may  be 
greater,  for  other  pressures  of  hydrogen  the  solu- 
tion-tension of  the  metal  may,  on  the  contrary, 
be  less,  than  the  solution-tension  of  hydrogen. 
In  other  words,  if  we  should  place  in  a  vessel 
filled  with  hydrogen  under  sufficient  pressure  the 
solution  of  some  metallic  salt,  the  metal  might 
be  precipitated  out  of  the  hydrogen.  As  a 
matter  of  fact,  this  curious  phenomenon  has  been 
observed  in  the  case  of  several  metals.  If  in  a 
vessel  containing  hydrogen  under  a  pressure  of 
18  atmospheres  (270  pounds  per  square  inch), 
metallic  zinc  is  brought  into  contact  with  a 
solution  containing  per  liter  12%  grams  of 
sulphuric  acid  and  210  grams  of  zinc  sulphate, 
no  action  takes  place.  If  the  pressure  is  slightly 
diminished,  zinc  goes  into  solution  and  hydro- 
gen is  evolved.  If,  on  the  contrary,  the  pressure 
is  somewhat  increased,  hydrogen  goes  into  solu- 
tion and  zinc  is  precipitated.  That  the  con- 
centration of  hydrogen  gas  (i.e.  the  amount  com- 
pressed within  unit  volume )  plays  the  determining 
role  in  this  phenomenon  is  clearly  evident ;  and 
so  this  and  similar  phenomena,  too,  go  to  show 
the  inadequacy  of  older  chemical  theory,  which 
recognized  (in  a  vague  qualitative  way)  only  the 
'affinity'  factor;  and,  leaving  out  of  account  the 
factor  of  concentration,  'explained'  the  dissolu- 
tion of  metals  in  acids  by  the  assumption  that 
metals  have  greater  affmity  for  acid  radicles  than 
hydrogen. 

Electro-Chemical  Series.  The  potential-dif- 
ferences established  between  metals  and  their 
salts  are  now  known  for  a  number  of  different 
metals.  A  detailed  explanation  of  the  principles 
on  which  they  are  determined  would  carry  us 
somewhat  beyond  the  scope  of  this  article.  Suf- 
fice it  therefore  to  state  that  the  starting-point 
is  a  determination,  by  an  extremely  ingenious 
method,  of  the  potential-difference  between  metal- 
lic mercury  and  solutions  of  salts,  and  that  the 
potential-difference  between  mercury  and  a  nor- 
mal aqueous  solution  of  one  of  its  salts  has 
thus  been  shown  to  be  0.90  volt,  the  metal  being 
electro-positive  with  regard  to  the  solution.  (By 
a  'normal'  solution  of  a  salt  is  meant  a  solution 
containing  the  molecular  weight  of  the  salt  in 
grams.  See  Solution).  This  fact  known,  there 
is  no  difficulty  in  determining  the  potential- 
difference  for  any  other  metal  and  its  solutions. 
Indeed,  let  the  problem  be,  to  determine  the  po- 
tential-dilference  established  when  metallic  zinc 
is  placed  in  a  normal  solution  of  zinc  sulphate. 
To  do  this,  we  may  construct  a  cell  consisting 
of  a   mercury  electrode  in  a  normal   solution  of 
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nieieuric  sulphate  and  a  zinc  electrode  in  a 
noruuil  solution  of  the  sulphate  of  zinc,  the  two 
solutions  separated  by  a  porous  partition  and 
the  two  metals  connected  by  a  wire.  By  direct 
deteruiination,  the  electromotive  force  of  this 
cell  may  be  shown  to  be  1.514  volts;  and  as  the 
potential-dilierence  betv.een  the  mercury  and  its 
solution  amounts  to  0.99  volt,  it  is  evident  that 
the  potential-difference  between  zinc  and  the 
normal  solution  of  its  sulphate  must  be  0.524 
volt.  In  this  calculation,  the  slight  potential- 
difference  between  the  two  solutions  has  been  ne- 
glected. In  calculating  the  figures  of  the  following 
table,  however,  that  difference,  too,  has  been 
taken  into  account;  and  so  the  figure  for  zinc. 
0.51,  is  somewhat  more  precise  tlian  our  figure 
0.524.  rhe  table  shows  the  potential-differences 
between  metals  and  their  salt  solutions  of  normal 
concentration,  the  plus  sign  showing  that  the 
solution  is  electro-positive  with  regard  to  its 
metal,  and  the  minus  sign  showing  that  the 
solution  is  electro-negative  with  regard  to  its 
metal. 


Magnesium  +  1.22 

Zinc +0.51 

Aluminixim  -f-  0.22 
Cadmium...  -j-  0.19 


Iron +  0.06  Copper —  0.60 

Nicliel —0.02  Mercury —0.99 

Lead —  0.10  Silver —  1.01 

Hydrogen.  —  0.25 


The  series  is  similar  to  part  of  the  old  electro- 
chemical order  of  Berzelius.  (See  historical  sec- 
tion under  Chemistry.)  Only,  again,  while  that 
order  was  purely  qualitative,  the  modern  series 
represents  an  exact  qualitative  expression  of  the 
electrical  properties  of  metals  and  besides  refers 
to  a  definite  concentration  of  their  solutions. 
Since  the  potential-difference  between  a  metal  and 
a  solution  depends  upon  the  solution-tension  of 
the  metal  and  the  osmotic  pressure  of  its  ions 
in  the  solution,  and  since  both  the  potential- 
difference  and  the  osmotic  pressure  can  be  deter- 
mined, it  is  evidentlj^  possible  to  find  also  the 
solution-tensions.  The  following  table  shows  the 
results  of  such  calculations  based  on  the  table 
"iven  above: 


Magnesium  . 

.  10** 

Iron 

...10» 

Copper 

...  lo-': 

Zinc 

.  10'« 

Nickel 

...10" 

Mercury.... 

•  10  IS 

Aluminium.. 

.  10'  = 

Lead 

...10-= 

SUver 

...  lO'^ 

Cadmium .... 

.  10- 

Hydrogen.. 

-.10-" 

The  figures  represent  the  solution-tensions  in 
terms  of  atmospheres  and  may  be  changed  to 
pounds  per  square  inch  by  multiplying  by  15. 
The  solution-tension  of  iron,  for  example,  equals 
a  pressure  of  15,000  pounds  per  square  inch. 
The  enormous  tension  of  magnesium  may  serve 
to  indicate  how  great  may  be  the  electrostatic 
counter-forces  long  before  the  amount  of  metal 
in  solution  has  become  appreciable. 

Electrolysis.  The  electro-chemical  princi- 
ples developed  above,  together  with  the  theory 
of  electrolytic  dissociation  (see  Dissociation) 
explain  the  mechanism  of  electrolysis  without 
any  difficulty.  We  have  seen  above  that  in  a  vol- 
taic cell  chemical  changes  are  used  to  produce 
electiical  energy:  in  electrolysis,  on  the  contrary, 
an  electric  current  from  some  outside  source  is 
l)assed  through  the  given  system  and  causes 
chemical  changes  to  take  place  in  it.  The  laws 
of  electrolysis  may  be  found  stated  in  the  article 
Electricity. 

Transformation  of  Energy.  The  term  'chem- 
ical affinitv'  is  now  often  used,  not  onlv  in  con- 


nection with  compounds,  but  also  in  connection 
with  their  transformations.  It  is  a  fundamental 
principle  in  modern  e.xact  science,  that  any 
change  whatever  that  takes  place  in  a  given 
system  without  the  supply  of  energj'  from 
without  is  capable  of  yielding  mechanical 
work.  Thus,  a  weight  can  be  lifted  Ijy  tlie 
expansion  of  a  sufficiently  compressed  gas,  and 
of  course  the  greater  the  weight,  the  greater 
the  work  done.  The  greater  the  work  done,  tiie 
more  the  gas  is  cooled;  for  the  work  is  done 
at  the  expense  of  the  energy  of  the  gas.  If  the 
same  gas  was  allowed  to  e.xj^and  the  same 
amount  in  vacuo  (i.e.  without  having  to  over- 
come any  resistance),  no  work  would  be  done, 
and  thei'efore  no  fall  of  temperature  would  be 
observed;  in  other  words,  the  total  energy  of 
the  gas  would  remain  unchanged;  yet  its  capacity 
for  doing  work  would  obviously  be  diminished 
owing  to  the  diminution  of  pressure.  Physicists 
therefore  distinguish  between  the  total  energy 
of  sj'stems  and  tiieir  free  energy,  the  latter  repre- 
senting that  part  of  the  total  energy  which  can 
be  transformed  into  mechanical  work  when  the 
sj'stem  undergoes  a  spontaneous  change.  Evi- 
dently, the  maximum  work  that  can  thus  be 
obtained  measures  the  free  energy'  of  the  system ; 
and  as  the  free  energj'  represents  the  "driving 
power'  that  causes  the  change,  it  is  evident  that 
Ave  have  obtained  an  exact  measure  of  that  cause 
when  we  have  measured  the  maximum  Avork 
that  can  be  yielded  by  tlie  change.  In  the  case 
of  chemical  transformations,  it  is  that  same 
"driving  power'  which  is  now  often  referred  to 
as  the  'chemical  affinity  of  reactions.'  In  the 
case  of  voltaic  cells,  the  free  chemical  energy 
may  be  entirely  transformed  into  electrical 
energy.  If  the  cell  is  perfect,  i.e.  if  it  yields 
really  the  maximum  of  electrical  energy  that  can 
be  obtained  from  its  chemical  changes,  then  evi- 
dently the  electrical  energy'  measures  the 
affinity  of  the  chemical  changes:  for  the 
electrical  energy  of  a  cell  can  be  entirely  trans- 
formed into  mechanical  work.  Xow,  Ave  haA'e 
seen  in  the  introductory  section  of  this  article 
that  electrical  energA*  is  a  product  of  tAvo  factors, 
quantity  of  electricity  and  potential-difference. 
The  quantity  of  electricity  passing  through  a  cell 
is  independent  of  the  nature  of  the  ions,  and  is 
proportional  to  the  number  of  chemical  equiva- 
lents of  the  ions  entering  or  leaA'ing  the  solution 
(Faraday's  laAv),  each  chemical  equiA-alent  (in 
grams)  carrying  96.540  coulombs  of  electricity. 
On  the  otlier  hand,  the  total  potential-difference 
of  a  cell  is  measured  by  its  electro-motiA'e  force, 
and  can  be  readily  determined  by  the  use  of  some 
'standard'  cell.  It  is,  therefore,  clear  that  tlie 
electrical  energA^  of  an  electro-chemical  process 
can  be  readily  ascertained,  and  that  the  chemical 
affinity  of  any  reaction  in  Avhich  acids,  bases,  or 
salts  can  be  caused  to  take  part  is  proportional 
to.  and  hence  is  measured  by.  the  clectro-motiA^e 
force  of  a  A^oltaic  cell  based  on  the  reaction.  It 
is  further  clear  that,  on  the  contrarj',  Avhenever 
the  maximum  mechanical  Avork  that  can  be 
yielded  by  a  giA'en  transformation  can  be  ascer- 
tained without  the  aid  of  an  electric  process,  the 
electro-motiAc  force  of  a  cell  based  on  the 
transformation   can   be   calculated   beforehand. 

One  more  important  point  claims  attention 
before  Ave  dismiss  the  subject  of  the  energj'- 
changes  of  voltaic  cells.  We  have  seen  aboA'e 
tliat  llie  cliemical  reactions  of  a  cell  can  also  take 
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place  without  j>roduL-iiig  electrical  energy.  Tlius, 
the  reaction  of  a  Daniell  cell  can  be  produced 
by  sinijily  immersing  a  bar  of  zinc  into  a  solution 
of  copper  sulphate.  In  that  case  the  change  is 
accompanied  by  the  evolution  of  a  definite 
amount  of  heat.  The  question  therefore  arises, 
Can  all  that  'heat  of  the  reaction'  be  transformed 
into  electrical  energy  or  not?  At  one  time  this 
question  was  answered  in  the  affirmative  ("Thom- 
son's law').  But  Willard  Gibbs  and  Helmholtz 
have  proved  thermodynamically,  and  it  has  since 
l)een  tiemonstrated  experimentally,  that  the  elec- 
trical energy  of  a  cell'  need  not  by  any  means 
equal  tlie  heat  of  tlie  reaction;  that,  on  the  con- 
trary, the  latter  is  generally  greater  than  the 
former,  so  that  even  in  perfect  cells  (producing 
a  maximum  of  electrical  energy)  a  rise  of  tem- 
perature    might     generally    be     observed.       See 
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llisTouv.  The  earliest  electro-chemical  ob- 
servation on  record  was  made  by  Deimann  and 
Pacts  van  Troostwyk,  of  Haarlem,  in  1789.  The 
experiment  was  carried  out  as  follows :  a  glass 
tube  with  one  end  closed  and  the  other  open, 
and  with  a  metal  wire  sealed  into  the  closed  end, 
was  filled  with  water  and  inverted  over  a  dish 
of  water;  a  second  metal  wire  was  passed 
through  the  open  end  of  the  tube,  up  to  within 
some  distance  of  the  end  of  the  upper  wire ;  and 
electric  sparks  were  caused  to  pass  between  the 
ends  of  the  two  wires.  The  result  was  that  water 
was  decomposed  into  its  constituents,  oxygen  and 
hydrogen,  a  mixture  of  which  collected  in  the 
upper  i)art  of  the  tube.  As  long  as  the  end  of 
the  upper  electrode  remained  immersed  in  water, 
nothing  further  happened;  but  the  instant  the 
end  of  the  electrode  became  exposed  to  the  mix- 
ture, a  violent  explosion  took  place,  owing  to  the 
re-combination  of  the  two  elements.  In  a  similar 
manner,  Hitter  afterwards  carried  out  the  first 
true  electrolysis,  using  silver  \\ires  as  electrodes 
and  a  solution  of  a  silver  salt  as  the  electrolyte. 
Then  came  Volta's  celebrated  experiments,  which 
resulted  in  his  invention  of  voltaic  batteries  (see 
Voltaic  Hattery)  ;  and  in  1795  Volta  was  able 
to  prepare  the  first  electro-chemical  series.  An 
ap])reciation  of  the  work  of  Davy  and  Berzelius, 
and  of  the  sway  of  Berzelius's  ideas  exercised  for 
many  years  in  the  science  of  chemistry,  may  be 
found  in  the  article  Chemistry  (historical  sec- 
tion). Faraday's  discovery,  in  1834.  of  the  true 
laws  of  electrolysis  marked  a  great  step  forward 
both  in  chemistry  and  in  the  science  of  electricity. 
The  conception  of  enei'gy,  of  its  several  forms, 
and  of  their  mutual  transformations,  was  devel- 
oped in  course  of  the  fifth  and  sixth  decades  of 
the  nineteenth  century,  and  in  1847  Helmholtz 
first  advanced  the  belief  that  the  heat  of  the 
chemical  reactions  of  a  cell  may  be  entirely 
tvansformed  into  electrical  energy.  Having  been 
again  brought  forward  by  Thomson  in  1851,  the 
belief  became  known  in  science  as  "Thomson's 
Law.'  The  researches  establishing  the  true 
relation  were  carried  out  by  Gibbs  in  1878  and 
by  Helmholtz  in  1882,  and  were  completed  by 
the  experimental  investigations  of  Czapski  and 
Jahn.  In  1886  Van't  Hoff  introduced  the  modern 
theory  of  osmotic  pressure  (see  Soeutiox).  and 
in  1887  Arrhenius  advanced  the  theory  of  elec- 
trolytic dissociation  (see  Dissociation),  which 
is  at  the  basis  of  the  most  important  chapters 
of  modern  electro-chemistry.  The  idea  that 
electrolytes  must  be  more  or  less  broken  up  in 


their  solutions  originatei.1  with  Clausius;  but 
Arrhenius  was  the  first  to  give  to  it  its  present 
quantitati\c  form,  to  connect  it  with  the  theorj'^ 
of  solutions,  and  to  demonstrate  its  great  im- 
portance for  theoretical  chemistry.  The  re- 
searches of  Hittorf  on  the  relative  rates  of  trans- 
portation of  the  ions  during  electrolysis  were 
carried  out  as  early  as  1853  to  1859,  but  gained 
great  scientific  importance  only  after  Arrlienius 
established  his  theory  of  dissociation.  Other 
important  names  connected  with  the  progress  of 
general  electro-chemistry  are  tliose  of  Ostwald, 
Xernst,  Planck,  Le  Blanc,  and  Kohlrausch.  The 
concept  of  electrons  originated  in  Helmholtz's 
lectures  on  Faraday's  ideas  of  electricity,  deliv- 
ered in  London  in  ISSl.  Among  tliose  who  have 
contributed  to  the  recent  development  of  this 
promising  idea  are  Xernst,  Abegg.  and  Boillander. 
Bibliography.  .lahn,  (lnin<lriss  dcr  Elckttu- 
cheniie  (Vienna,  1805)  ;  Le  Blanc.  TIic  Eleinciifs 
of  Electro-Cheitiistri/,  translated  b}'  Whitney 
(Xew  York.  189(3)  ;  Ostwald,  Elektrocheniic,  ilin: 
(leschichte  und  Lehre  (Leipzig,  ISOti)  ;  Loeb, 
dniiidzlige  der  Eleklrocheniic  (Leipzig.  1897); 
Haber,  Grundzilge  der  technischeii  Elektrochonie 
auf  theoretischer  (JrundJage  (l^ipzig,  1898); 
Liipke,    Grundzilge    der    Elektrochcmic     (Berlin, 

1899)  ;  Jones,  The  Theory  of  Electrolytic  Disso- 
cidlion  and  Some  of  Its  Applications  (Xew  York, 

1900)  ;  Jones.  Outlines  of  Elect ro-Vhr mist ry 
(Xew    York,     1901);    Arrhenius,    Lchrbnch    der 

Elektrochcmic   (Leipzig,  1901)  ;  Xernst  and  Bor- 

chers  (editors),  Jahrbiich  dcr  Elektrochcmic 
(Halle).   See  Chemistry ;  Electricity:  Voltaic 

Cells  ;     Dissociation  ;     Solution  ;     Analysis. 

Chemical. 

ELECTRO  -  CHEMISTRY,  Indistrial. 

Electro-chemical  processes  are  now  employed  in 
extracting  metals  from  their  ores  and  in  parting 
them  from  their  alloys ;  in  the  deposition  of 
certain  of  the  finer  metals  upon  the  surfaces  of 
baser  metals,  and  other  materials;  in  the  manu- 
facture of  various  chemical  products  employed 
in  the  arts,  and  for  various  miscellaneous  pur- 
poses. The  processes  of  electro-metallurgy,  by 
which  metals  are  extracted  from  these  ores  or 
parted  from  these  alloys,  can  be  best  considered 
in  the  articles  describing  those  metals  and  their 
production.  See  Aluminum  ;  Copper  :  (iOLd  : 
Xickel:   Silver:   Zinc;  etc. 

The  electro-deposition  of  certain  metals  upon 
the  surfaces  of  other  substances  is  called  electro- 
plating. \Mien  electroplating  is  enqiloyed  as  a 
means  of  copying  printing-type,  medals,  seals, 
woodcuts,  etc.,  it  is  called  electrotyping.  The 
metals  commonly  used  for  electroplating  other 
metals  are  aluminium,  copper,  nickel,  silver, 
and  gold,  which  are  in  each  case  made  the  anode 
or  positive  pole  of  a  voltaic  current,  while  the 
metal  to  be  coated  is  made  the  cathode  or  nega- 
tive pole.  The  electrolyte  or  immersing  bath  is 
dift'erently  comjjosed.  according  to  the  metal 
which  is  to  be  deposited. 

The  electro-deposition  of  aluminium  was  em- 
ployed on  a  very  large  scale  in  constructing  the 
tower  of  the  Pliiladelphia  City  Hall,  in  which 
the  iron  columns  and  plates  were  electrojilatcd 
with  this  metal.  Some  of  the  largest  cohunns 
which  were  plated  were  2(i  feet  long  and  3  feet 
in  diameter  at  the  largest  end.  The  various 
operations  were  as  follows;  (1)  preparation  of 
the  iron  columns  by  boiling  in  caustic  soda, 
I)ickling  in  acid,  and  scouring;    (2)   plating  with 
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copper  or  aluminium  bronze  in  an  alkaline 
cyanide  bath;  (3)  plating  with  copi^er  in  an 
acid  sulphate  bath;  (4)  plating  with  aluminium. 
In  the  linal  operation  the  bath  was  a  concen- 
trated solution  of  aluminate  of  soda,  cyanide  of 
potassium,  and  stannate  of  soda  heated  to  130° 
F.  by  a  steam  coil.  The  anode  of  pure  alumin- 
ium was  %  inch  thick,  10  inches  wide,  and  4 
feet  long,  and  the  cathode  was  of  course  the 
column  or  plate  to  be  coated.  The  current  was 
of  2500  amperes  at  5  volts,  and  was  supplied  by 
a  dynamo.  A  coating  about  Jj  inch  thick,  or 
2  to  3  ounces  per  square  foot,  was  deposited  in 
48  hours. 

Electrically  deposited  copper  is  now  largely 
used  to  protect  and  ornament  architectural  iron- 
work, the  coating  varying  from  8  to  10  ounces 
per  square  foot  for  smooth  plates,  to  14  to  16 
ounces  for  rough  cast-iron.  For  interior  orna- 
ment electro-bronzing  is  often  employed,  using  a 
coating  of  from  2  to  3  ounces  per  square  foot.  In 
Europe  it  is  common  practice  not  to  deposit  the 
jjlating  directly  on  the  iron,  but  on  a  suitably 
l^repared  varnish,  thus  avoiding  the  necessity  of 
cleaning,  but  at  the  same  time  giving  a  plating 
which  is  easily  knocked  off;  in  the  United  States 
the  iron  is  very  carefully  cleaned  and  the  copper 
deposited  directly  upon  it,  and  so  firmly  that  the 
original  metal  with  its  coating  may  be  bent  or 
twisted   without   rupturing  the   plating. 

The  electro-deposition  of  nickel,  or  nickel-plat- 
ing, is  employed  in  manufacturing  a  multitude 
of  useful  and  ornamental  articles  familiar  to 
every  one.  The  bath  consists  of  nickel-ammo- 
nium sulphate  dissolved  in  boiling  water.  The 
articles  to  be  plated  are  first  cleaned  with 
abrasives  or  acids,  and  after  the  plating  is 
finished  are  polished.  Gold  and  silver  plating 
are  employed  in  making  jewelry,  ornaments,  and 
tableware  of  all  descriptions.  In  silver-plating 
the  bath  used  is  a  solution  of  chloride  of  silver, 
cyanide  of  potash,  and  water.  In  gold-plating 
either  a  hot  or  a  cold  solution  may  be  used,  and 
each  is  variously  compounded,  according  to  the 
result  which  it  is  desired  to  obtain.  After  the 
plating  has  been  deposited  the  article  is  suitably 
polished.     See  article  Electroplating. 

Electrotyping  is  one  of  the  most  important 
applications  of  electro-chemistrj^  For  repro- 
ducing printing-type  the  process  is  as  follows : 
An  impression  of  the  type  is  taken  in  wax,  which 
is  then  brushed  with  a  coating  of  black  lead  and 
suspended  as  the  cathode  in  a  bath  of  sulphate 
of  copper;  a  copper  bar  or  plate  is  used  for  the 
anode.  By  passing  a  current  through  the  cir- 
cuit a  thin  film  of  copper  is  deposited  in  the  wax, 
and  when  thick  enough  this  is  removed  and 
backed  with  type-metal.  The  pages  of  this  En- 
cyclop.Tdia  and  practically  all  books  are  printed 
from  plates  made  substantially  in  this  manner. 
Sometimes  the  article  itself,  as  for  example  a 
medal,  is  used  as  a  cathode  to  receive  the  copper 
coating.  This  coating,  when  removed,  forms  a 
negative,  Mhich  is  made  the  cathode  to  receive 
another  plating  of  copper,  forming  the  positive  or 
true  reproduction.  A  variety  of  methods  of 
electrotyping,  differing  chiefly  in  the  details  of 
the  process,  are  employed. 

Turning  now  to  the  production  of  chemical 
compounds  by  electrical  action,  we  may  notice, 
first,  the  manufacture  of  alkalis  and  chlorine 
from  common  salt.  Chlorate  of  potash  is  now 
produced  in  large  quantities  by  electrolysis,  as 


are  calcium  carbide  (q.v.)  and  carborundum. 
(See  Abrasives.)  Phosphorus  (q.v.)  is  now 
made  electrolytically  in  large  quantities,  and 
artificial  gra23hite  is  now  being  made  directly 
from  coal  in  the  same  way.  Among  the  lesser 
applications  of  electro-chemistry  may  be  men- 
tioned the  purification  of  sewage,  the  tanning 
of  hides,  the  aging  of  wines,  and  the  prodviction 
of  ozone,  while  carborundum  and  graphite,  and 
even  rubies ,  and  small  diamonds  are  pi-epared 
by  this  means.  Consult:  Moissan,  Le  foiire  elec- 
trique (Fa.Yis,,1897 )  ;  Borchers,  Elektrometallurgie 
(Brunswick,  1896)  ;  Haber,  Grundriss  der  techni- 
schen  Elektrochemie  auf  theoretischer  Grundlarie 
(Munich  and  Leipzig,  1898)  ;  Gore,  The  Art  of 
Electrolytic  Separation  of  Metals  (London. 
1894)  ;  Gore,  The  Art  of  Electro-MetaUurgxj,  in- 
cluding all  knoivn  processes  of  Electro-Deposition 
(New  York,  1900)  ;  Ahrens,  Handbuch  der  Elek- 
trochemie (Stuttgart,  1896)  ;  also  The  Electro- 
Chemical  Industry   (Philadelphia,  current). 

ELECTRO-CULTURE  OE  PLANTS.  The 
culture  of  plants  under  electric  stimulus.  It 
has  long  been  known  that  plants  respond  to 
electric  stimuli,  and  many  investigations  have 
been  made  to  ascertain  practical  means  of  realiz- 
ing the  benefits  of  this  force.  The  subject 
naturally  divides  itself  into  the  direct  use  of  the 
curi'ent  when  applied  to  the  seed,  plant,  or  soil, 
and  the  use  of,  the  electric  light.  The  Abbe 
Nollet  seems  to  have  been  the  first  to  notice 
that  the  germination  of  seeds  could  be  hastened 
by  electrifying  tiiem  before  planting.  Later, 
Specnew  stimulated,  for  a  few  minutes,  moist 
seed  of  beans,  peas,  barley,  and  sunflower,  after 
which  they  were  planted.  Such  seed  germinated 
in  half  the  time  required  for  untreated  seed.  His 
experiments  were  repeated  at  the  Massachusetts 
Hatch  E.xperiment  Station,  where  the  germina- 
tion was  accelerated  and  the  total  germinations 
increased.  Direct  experiments  upon  the  growth 
of  plants  have  been  made,  in  which  zinc  and 
copper  plates,  connected  by  wires,  were  placed  in 
the  soil  in  which  the  plants  were  grown,  or  wires 
were  run  through  the  soil  and  connected  with  a 
battery  or  electric  machine  of  some  sort.  The 
first  method  has  been  successfully  tried  in  Eng- 
land and  Germany  with  the  result  that  larger 
crops  of  peas,  barley,  and  grass  were  obtained 
from  electrified  plots  of  ground.  The  second 
method  has  been  tried  many  times,  the  experi- 
ments of  Warner  at  the  Massachusetts  Hatch 
Experiment  Station  being  of  this  class.  In  1893 
he  grew  parsnips,  lettuce,  carrots,  turnips,  beets, 
salsify,  onions,  peas,  and  tomatoes.  The  seed  of 
most  varieties  germinated  sooner,  developed  bet- 
ter, and  the  tomatoes  ripened  earlier,  where  the 
soil  was  subjected  to  the  electric  current.  The 
nearer  the  plants  were  to  the  electrodes  the  bet- 
ter was  the  growth.  Various  forms  of  accumu- 
lators of  atmospheric  electricity  have  been  tried, 
with  greater  or  less  success.  That  atmospheric 
electricity  influences  growth  is  shown  by  tlie 
experiments  of  Grandeau,  who  grew  maize  inside 
an  insulated  cage.  The  stalks  were  nmch  smaller 
than  those  receiving  the  effect  of  the  electricity 
of  the  air.  The  effect  or  advantage  secured  is 
explained  by  the  fact  that  the  electric  current 
induces  more  rapid  changes  in  the  seed  and  soil, 
or  that  electrified  plants  are  enabled  to  take  up 
carbon  dioxide  more  rapidly  owing  to  the  treat- 
ment. 

The  effect  of  the  electric  light  has  been  very 
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fully  investigated  at  the  experiment  stations  of 
Cornell  University  and  \^'est  Virginia,  the  arc 
light  being  used  at  the  former  station  and  the 
incandescent  lamp  at  the  latter.  In  the  case  of 
plants  grown  under  the  electric  light,  the  efl'eet 
seems  to  be  exerted  through  the  hastening  and 
prolonging  of  the  assimilation  of  the  plants.  A 
large  number  of  vegetable  and  flower  and  foliage 
plants  have  been  experimented  upon.  In  the 
experiments  with  the  arc  light  it  was  soon  found 
that  the  naked  light  exerted  an  injurious  effect 
upon  many  j^lants.  This  is  believed  due  to  the 
presence  of  ultra-violet  rays,  the  spectrum  of  the 
electric  light  being  unlike  that  of  sunlight.  A 
glass  screen,  as  an  ordinary  globe,  was  found  to 
cut  out  the  injurious  rays  and  to  allow  the  bene- 
ficial rays  to  pass  through.  Hanging  an  arc  light 
above  a  greenhouse  had  the  same  efl'eet.  By  this 
method  the  flowering  period  of  many  plants  was, 
in  some  cases,  hastened,  as  with  Easter  lilies, 
being  advanced  as  much  as  ten  daj's,  and  the 
colors  were  more  intense.  With  A^egetables  the 
best  results  were  secured  with  lettuce,  plants 
of  which  were  forced  a  week  or  more  in  advance 
of  those  in  the  unlighted  portions  of  the  house. 
Ihis  fact  has  been  taken  advantage  of  in  a  num- 
ber of  instances  in  the  commercial  forcing  of 
lettuce.  Similar  results  were  obtained  with  the 
incandescent  light  at  the  West  Virginia  Experi- 
ment Station. 

The  practical  utilization  of  the  electric  light 
in  horticulture  seems  at  present  limited  to  forc- 
ing lettuce  and  flowers.  With  these,  illumina- 
tion for  a  month  until  midnight  seems  to  give 
results  commensurate  with  the  expense.  The 
wliole  subject  is  hardly  beyond  the  experimental 
stage  as  j'et,  except  as  noted  above.     See  Elec- 

TKOTAXIS  ;    ElECTROTROPISM  ;    GeRMIX.\TION. 

ELECTROCUTION  (from  Gk.  ifksKTpov,  elek- 
iron,  amber,  electricity;  a  barbarous  formation 
on  the  analogy  of  execution) .  A  method  of  in- 
flicting the  death  penalty  by  passing  through  the 
body  of  the  doomed  criminal  a  current  of  elec- 
tricity. It  represents  the  latest  attempt  to  rob 
the  infliction  of  the  death  penalty  of  the  revolt- 
ing features  of  the  prevalent  mode  of  execution 
by  hanging.  While  not  entirely  successful  in 
this  aim,  it  has  in  some  parts  of  the  United 
States  been  accepted  as  a  more  humane  method 
of  capital  punishment  than  that  which  it  is 
aimed  to  supersede.  It  was  adojited  in  the 
State  of  New  York  in  1888^  and  in  Ohio  in 
1896.  The  legislation  which  put  it  into  effect 
in  New  York  was  based  upon  the  recommenda- 
tion of  a  commission  appointed  "to  investigate 
and  report  to  the  Legislature  the  most  humane 
and  approved  method  of  cariwing  into  effect 
the  sentence  of  death  in  capital  cases."  Notwith- 
standing the  eminence  of  the  commissioners,  the 
])rolonged  and  careful  investigation  which  they 
gave  to  the  subject,  and  the  deliberate  and  cau- 
tious conduct  of  the  Legislature  in  dealing  with 
the  report,  the  statute  adopted  for  the  purpose 
of  giving  eff"ect  to  the  conclusion  of  the  commis- 
sion, and  which  changed  the  mode  of  executing 
the  death  sentence  from  hanging  to  electrocution, 
was  assailed  as  unconstitutional,  on  the  ground 
that  it  provided  for  the  infliction  of  a  cruel  and 
unusual  punishment.  This  contention  was  not 
sustained  by  the  courts.  On  the  contrary,  they 
agreed  with  the  commission  that  the  application 
of   electricity   to   the   vital   parts   of   the    human 


body,  under  the  conditions  and  in  the  manner  con- 
templated by  the  statute,  must  result  in  instan- 
taneous and  painless  death,  and  therefore  would 
be  a  far  more  humane  method  of  inflicting  the 
death  ijcnalty  than  that  by  hanging.  See  People 
ex  rel.  Kemmler  v.  Durston  (119  New  York  Re- 
ports, 557,  1890)  ;  41  Albany  Laic  Journal  (242, 
361,  382,  425,  489,  1890).  Consult  also  the 
authorities  referred  to  under  Puxishjiext. 

ELECTROLYSIS.     For  theoretical  discussion, 
see  Electricity;  and  Electro-Chemistry,  Gex- 

EKAL. 

ELECTROLYSIS  OF  GAS  AND  WATER 
MAINS  (from  Gk.  ijXeKTpou,  elclctron,  amber  + 
Xv<rts,  lysis,  dissolution,  from  XiJeu',  lyein,  to 
loose ) ,  The  eating  away  or  disintegrating  of  the 
metal,  caused  by  stray  electrical  currents.  Electric 
street-railway  systems  are  chiefly  responsible  for 
this  action,  through  the  lack  of  proper  facilities 
for  the  return  currents  from  the  car  motors  to 
the  power-house.  The  softening  or  pitting  of  the 
pipes  takes  place  where  the  current  leaves  them, 
particularly  at  joints,  where  the  electrical  re- 
sistance of  the  metal  is  greater  than  that  of  the 
surrounding  earth.  The  danger  from  this  source 
was  so  little  realized  in  the  early  days  of  electric 
street  railways  that  direct  electrical  connection 
was  sometimes  made  with  gas  or  water  mains. 
Since  about  1892  the  problem  has  been  assuming 
more  and  more  serious  proportions,  and  there 
have  been  numerous  papers  and  discussions  on 
this  subject  at  the  meetings  of  the  various  water- 
works and  gas  associations.  At  the  points  of  de- 
parture of  these  stray  currents,  whether  perma- 
nent or  temporary,  the  metal,  be  it  iron,  steel, 
or  lead,  is  liable  to  become  so  badly  decomposed 
as  to  be  in  serious  danger  of  giving  way.  This 
is  particularly  true  of  water-mains,  which  arc 
under  very  many  times  as  much  pressure  as  gas- 
mains.  When  water-mains  are  thus  broken 
great  damage  may  be  done  by  the  escaping  water, 
and  a  city  or  portion  of  a  city  might  be  at  the 
mercy  of  the  flames  if  a  fire  should  break  out. 
If.  instead  of  the  mains,  the  service-pipes  or 
house  connections  give  way,  the  danger  and  in- 
convenience are  not  so  great,  but  no  end  of  trouble 
and  much  needless  expense  are  often  caused. 
Where  gas-mains  fail,  the  ground  becomes  more 
or  less  permeated  with  gas,  and  if  the  latter  has 
an  opportunity  to  accumulate,  an  explosion  may 
occur.  Since  1890  water-works  managers  liaA'e 
had  more  and  more  trouble  with  electrolysis,  and 
in  several  instances  have  felt  compelled  to  sue 
street-railway  corporations  for  damages  and  to 
ask  the  courts  to  enjoin  the  trolley  companies 
from  a  continuance  of  the  conditions  which  give 
rise  to  so  much  anxiety,  expense,  and  danger. 
Up  to  1901  none  of  these  suits  had  been  decided 
by  tlie  higher  courts,  but  preliminary  rulings 
had,  in  a  few  instances,  been  made  in  favor  of 
tlie  water  and  gas  works.  It  should  be  under- 
stood that  the  rails  of  the  trolley  lines  are  in- 
jured where  the  current  leaves  them,  and  that 
these  imjierfections  in  the  circuit  increase  the 
power  required  to  operate  the  railways.  The 
remedy  for  the  evil  is  to  provide  ample  and  un- 
failing means  for  the  return  of  the  current  to 
the  power-house.  Much  can  be  eflVcled.  in  the 
case  of  the  ordinary  single-wire  overhead  trolley, 
by  a  thorough  bonding  of  the  rails;  but  the  con- 
sensus of  opinion  among  water-works  officials  is 
that  this   is   insutRcient  or  iinreliable.  and  tliat 
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either  the  double  overhead-trolley  system  or  an 
underground  return  Avire  should  be  provided.' 
Consult  the  Journal  of  the  Sew  England  Water- 
Works  Association,  and  the  Proceedings  of  the 
American  Wdicr-Works  Association  for  profes- 
sional and  tec-linioal  pajiers  on  this  subject. 

ELECTRO-MAGNETIC  INDUCTION.    See 

J.NDrCTIOX. 

ELECTRO  -  METALLURGY  AND  ELEC- 
TRIC SMELTING.  See  Metallurgy  :  Alimix- 
u  M  ;   loppLR:   Gold;   Silver;   Platimm:  Zinc. 

ELECTROM'ETER  (from  Gk.  ^Xe/crpov,  elek- 
iron,  amber  +  fxerpov.  metron,  measure).  An  in- 
strument for  measuring  the  difference  of  electro- 
static i>otential  between  two  charged  conductors. 
The  electroscope  (q.v. )  and  the  torsion  balance 
(q.v. )  are  forms  of  electrometers,  and  can  be  used 
to  indicate  the  amount  of  electricity  with  which  a 
given  conductor  is  charged;  but  there  are  finer 
and  more  accurate  instruments  which  are  also 
based  on  the  atti'action  and  repulsion  of  two 
charged  conductors.  In  the  Peltier  electrometer 
a  thin  vane  of  aluminium  has  attached  to  it  a 
^niall  magnet,  whose  magnetic  moment  is  known, 
and  which,  being  suspended  at  a  point  where  the 
intensity  of  the  earth's  magnetism  has  been 
ascertained,  enables  us  to  determine  the  amount 
of  any  force  which  deflects  it.  There  is  a  similar 
fixed  arm  which  is  charged  with  electricity  of  one 
kind,  while  the  first  vane  is  charged  with  elec- 
tricity of  the  same  kind.  Consequently,  there  is 
a  repulsive  action  between  the  two.  whose  ex- 
tent depends  upon  the  charges  which  the  two 
conductors  have.  The  capacity  of  these  con- 
ductors is  always  the  same;  consequently,  the 
amount  of  electricity  with  which  they  are  charged 
must  depend  upon  the  difference  of  potential: 
and  this  rule  liolds  good  in  most  forms  of  elec- 
trometers. A  more  accurate  form  of  electrometer 
consists  in  balancing  the  mutual  attraction  of 
two  charged  jdates  by  weights.  A  charged  disk 
with  a  plain  surface  is  attached  to  one  arm  of  a 
l>alance.  but  electrically  insulated  from  its  metal- 
lic parts.  By  means  of  balancing  weights  or  the 
movement  of  the  arm  of  the  balance,  the  strength 
of  attraction  can  be  determined.  This  device, 
which  was  invented  originally  by  Snow  Harris, 
was  later  improved  by  Lord  Kelvin,  and  was  an 
instrument  quite  delicate  in  its  action.  In  Lord 
Kelvin's  hands  it  furnished  valuable  results,  and 
Avas  known  as  an  absolute  electrometer.  He  also 
devised  the  quadrant  electrometer,  where  there  is 
a  needle  of  thin  aluminium  suspended  over  four 
quadrants  which  are  connected  in  pairs.  A  charge 
(if  electricity  is  counnunicated  to  one  pair  of 
quadrants  diametrically  op- 
posite each  other,  and  a 
charge  of  the  opposite  kind 
is  given  to  the  other  pair, 
or  they  are  connected  with 
the  earth.  The  needle, 
tlierefore,  will  be  attracted 
liy  one  set  of  quadrants 
and  repelled  by  the  other, 
the  amount  of  deflection 
measuring  the  potential- 
difference  to  which  the 
quadrants  are  charged  The 
action  of  the  apparatus  will  be  understood  on 
reference  to  the  illustration.  Here  the  needle  is 
cliarged  by  an  e.lectrophorus.  or  is  in  contact  with 
a  Teyden  jar,  and  the  two  sets  of  quadrants  are 
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charged  to  the  difl'erence  of  potential  which  it  is 
desired  to  measure.  The  amount  of  deflection  can 
be  determined  accurately  by  using  a  reflecting' 
mirror  on  the  needle  and  a  telescope  and  scale,  as 
is  done  with  the  galvanometer  (q.v.).  and  it  is 
possible  to  measure  even  such  small  difference- 
of  potential  as  those  of  the  two  elements  of  a  cell. 


THOMSON   ELECTBOMETER. 

The  form  of  electrometer  illustrated  is  supplied 
with  a  replenisher  in  the  shape  of  a  small  Leyden 
jar  at  its  base,  and  the  quadrants  are  made 
double,  or  box  shape,  to  increase  the  effect.  An 
extremely  useful  example  of  the  application  of 
this  principle  is  the  electrostatic  voltmeter  used 
in  the  measuring  of  alternating  currents.  In 
this  instrument  a  vane  of  aluminium  is  deli- 
cately pivoted,  so  that  it  may  revolve  between 
two  brass  plates  from  which  it  is  insulated.  The 
vane  is  connected  with  one  conductor  from  tlx- 
alternator,  or  other  source  of  current,  while  the 
other  conductor  is  connected  with  the  fixed  brass 
plates.  \Yhen  the  vane  and  the  plates  are 
charged,  there  is  a  repulsive  action  between  them, 
and  the  vane  is  revolved.  The  pointer  attached 
to  one  arm  moves  over  a  graduated  scale,  indicat- 
ing the  difference  of  potential,  and  counter- 
weights of  different  amounts  ma.v  be  placed  on 
the  lower  arm  so  that  the  range  of  the  instrument 
can  be  varied  and  several  sets  of  readings  for 
different  ranges  of  potential  obtained.  By  in- 
creasing the  number  of  vanes  and  fixed  plates, 
the  sensitiveness  of  the  instrument  is  increased, 
and  it  is  then  termed  a  multicellular  voltmeter. 
An  electrometer  of  quite  different  form  is  the 
capillarv  electrometer  of  Lipjmian  and  Dewar 
which  is  used  to  measiii-e  small  differences  of 
potential.  This  instrument  consists  of  a  glass 
tube  placed  horizontally,  with  its  ends  turned  u]i 
and  filled  with  dilute  acid.  At  the  middle  of 
this  tube  is  placed  a  drop  of  mercury,  and  as 
the  current  passes  through  the  acid  the  drop 
travels  along  the  tube  toward  the  ne.gative  pole. 
This  action  is  due  to  a  chan.se  in  the  surface  ten- 
sion between  the  mercuiy  and  the  acid,  caused  by 
the  liberation  of  .eras.  The  electrostatic  volt- 
meters already  described  are  the  ones  that  find 
the  widest  application  and  are  used  in  industrial 
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work.  The  others  tigure  mostly  in  experiments 
ill  .statical  electricity  and  for  accurate  determina- 
tions requiring  careful  manipulation.  A  descrip- 
tion of  electrometers  wil  be  found  in  mcst  of  the 
works  on  electricity  and  physics,  among  which 
Thompson,  *Elenie)itari/  Lessons  in  Electricity 
and  MagiK  tisni  (New  York,  1901),  can  be  recom- 
mended as  a  simple  treatise.  For  the  advanced 
student,  }klnller-Pouillet-Pfaundler,  Lehrbuch  der 
I'lil/sil.-  (Brunswick.  1898),  will  be  found  to  con- 
tain a  detailed  description  of  the  more  important 
instruments,  while  the  various  journals  dealing 
with  physics  can  also  be  referred  to  for  further 
information. 

ELECTRO  -  MOTIVE  FORCE.  See  Elec- 
TKiciTV.  where,  under  Electrokinetics,  the  fun- 
damental ideas  of  electricity  are  discussed.  See 
also  Electro-Chemistry,  General. 

ELECTRON   HYPOTHESIS.     See  Electro- 

(_  ilE.MISTRV.   (iEM'.HAI.. 

ELECTROPH'ORUS     (Neo-Lat.,    from    Gk. 

■i]\fKTp'iv,  ''li-l.-lrnii.  amlier  +  -(j)opos.  -phoros,  bear- 
ing, from  (pipeiv,  pherein,  to  bear).  This  appa- 
ratus consists  of  a  circular  disk  of  hard  rubber, 
vulcanite,  shellac,  uv  other  insulating  material 
on  a  metallic  surface  or  form,  and  a  movable 
metal  cover  with  an  insulating  handle.  The  disk 
is  first  negatively  electrified  by  being  struck 
briskly  with  a  foxtail  or  catskin,  and  then  the 
metal  cover  is  placed  on  it.  The  next  step  is 
to  touch  the  cover  with  the  finger,  which  may 

|)  rod  lice  a  slight 
sjiark.  and  then 
grasping  the  insu- 
lating handle  to 
raise  it,  keeping  it 
parallel  to  the  sur- 
face of  the  disk. 
If  presented  to  the 
finger  or  any  body 
in  contact  with  the 
ground,  a  spark 
will  en.sue,  and  this 
cau  be  secured  for 
a  nunil)er  of  times  by  simply  placing  the  cover  on 
the  disk,  touching  it  with  the  finger,  and  remov- 
ing. This  !)ro(ess  can  be  repeated  until  the  disk 
loses  its  charge  by  leakage  into  the  air.  The  ac- 
tion of  the  electropliorus  de])ends  upon  induction, 
and  the  underlying  principle  is  the  same  as  in 
the  electrical  machine  and  other  electrical  appa- 
ratus. Wlien  the  vulcanite  or  shellac  is  rubbed  it 
is  negatively  charged,  the  charge  residing  some- 
wliat  below  the  surface.  Xow,  when  the  cover  is 
put  on,  the  negative  charge  of  the  disk  acts  on 
the  plate  inductively,  attracting  the  positive  elec- 
tricity to  the  lower  side  and  repelling  tlie  nega- 
tive to  tlie  upper  side.  When  the  finger  is  brought 
into  contact  with  the  metal  it  affords  an  oppor- 
tunity for  this  negative  electricity  to  escape  to 
the  ground,  and  leaves  the  cover  with  a  positive 
cliarge  which  is  held  bound.  Raising  the  cover 
now  positively  charged,  and  bringing  it  near  some 
object  in  connection  with  the  ground,  we  have  a 
sharp  spark  as  the  equi]il)rium  is  restored  and 
the  plate  discharged.  The  electrophorus  can  be 
used  to  charue  bodies  and  perform  a  number  of 
experiments  in  frictional  electricity.  See  Elec- 
tricity. 

ELECTRO-PLATING.     A   process  by  means 
of  whieti  salt-  I  if  guhl.  silver,  and  other  precious 
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metals  are  decomposed  by  tlie  galvanic  current, 
and  a  coating  of  their  metals  is  deposited  on  the 
surface  of  objects  made  of  some  cheaper  metal. 
In  1838,  Jacobi,  of  Saint  Petersburg,  published 
a  description  of  a  method  capable  of  reproducing 
any  line  engraved  on  copper  into  a  relief  by  gal- 
vanic process.  Soon  after,  Thomas  Spencer,  of 
Liverpool,  independently  announced  his  discovery 
of  a  similar  process.  From  these  discoveries  have 
grown  the  extensive  electro-plating  processes  that 
include  the  deposition  of  gold,  silver,  copper, 
nickel,  and  other  metals.  In  order  to  obtain  a 
rejiroduction — as,  for  instance,  a  medal  or  similar 
object — a  mold  or  cast  is  made  on  which  the  layer 
of  metal  is  to  be  deposited  by  the  current.  This 
is  sometimes  of  an  inferior  metal,  as  base  or  white 
metal:  or,  as  in  the  case  of  type,  of  a  mold  made 
of  some  non-conducting  material,  such  as  wax 
or  gutta-percha,  which  must  be  carefully  brushed 
over  before  immersion  with  very  finely  powdered 
graphite.  (See  Prin^tixg.)  In  order  that  the 
metal  to  be  deposited  may  adhere  perfectly  to  the 
object  to  be  plated,  it  is  necessary  that  it  shall 
be  perfectly  clean:  it  is  therefore  usually  dipped 
in  a  cleansing  solution,  as  of  an  acid  or  a  caustic 
alkali,  and  then  rinsed  in  water  to  remove  all 
traces  of  tlie  cleansing  solution.  The  current  for 
the  electrolytic  deposition  of  metals  should  be  of 
great  constancy.  The  Bunsen,  Daniell,  Grove, 
and  Smee  batteries  are  often  used  to  supply  the 
current  for  electroplating  small  objects:  but  for 
commercial  purposes  it  is  customary  to  employ 
a  dynamo  machine  as  the  source  of  electricity. 
The  solutions  employed  in  electro-plating  are  very 
numerous,  but  in  ordinary  commercial  practice 
they  consist  of  the  following  salts  dissolved  in 
distilled  water:  For  gold,  a  solution  of  gold 
cyanide  and  potassium  cyanide :  for  silver,  a 
solution  of  silver  cyanide  and  potassium  cyanide : 
for  copper,  an  ammoniacal  solution  of  copper 
and  potassium  cyanide:  for  nickel,  a  solution  of 
nickel  and  ammonium  sulphate,  or  of  the  corre- 
sponding chloride.  The  electrolysis  is  efi"ected 
in  a  convenient  bath,  which,  when  small  objects 
are  to  be  plated,  may  be  of  glass  or  porcelain, 
but  in  commercial  practice  is  a  trough  lined  with 
a  non-conducting  material.  The  latter  may  be 
wood  or  cement,  in  the  case  of  silver :  zinc,  in  the 
case  of  copper :  and  asphaltum,  in  the  case  of 
nickel.  The  object  on  which  the  metal  is  to  be 
deposited  is  connected  by  a  wire  with  the  nega- 
tive electrode  of  the  battery,  while  the  positive 
pole  is  connected  with  an  anode  of  the  same  metal 
which  is  to  be  deposited  on  the  object,  thus  clos- 
ing the  circuit.  As  fast  as  the  solution  is  decom- 
posed the  liberated  acid  dissolves  the  metallic 
anode,  in  consequence  of  which  the  solution  is 
kept  in  about  the  same  state  of  concentration. 

Consult:  IMc^lillan,  Treatise  on  Electro-Metal 
luvfiji  ( T>ondon.  1899)  :  Partridge.  A  Practical 
Treatise  on  the  Art  of  Electrotjiping  (Chicago. 
1899)  :  Urquhart,  Electro-Plating.  A  Practical 
Ffandbool:  on  the  Deposition  of  Copper,  l^ih:er, 
Xickcl,  Gold.  Alinnininni,  Brass,  Platinvm,  etc. 
(London,  1894)  :  Van  Home.  Modern  Electro- 
plating (Chicago.  1897).  See  Electro-Chemis- 
try, iNnrsTiMAi.. 

ELECTROSCOPE  ( from  Gk.  ■il\€KT,wu.  elek- 
tron,  amber  +  (rKoweLv,  slopriji.  to  look).  An 
instrument  for  the  detection  of  the  presence  of 
electricity.  It  depends  for  its  action  on  the  prin- 
ciple that  bodies  charged  with  like  electricity 
repel,  while  those  charged  witli  unlike  electricity 
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attract,  each  other.  Tlie  ordinary  pith-ball  sus- 
pended on  a  silk  thread  is  the  simplest  form  of 
the  instrument.  The  most  common  type  of  elec- 
troscope is  that  devised  by  Bennet  in  1787,  and 


ELECTROSCOPE. 

known  as  the  gold-leaf  electroscope.  It  consists 
of  two  strips  of  gold  leaf,  or  thin  aluminium 
foil,  suspended  from  the  lower  extremity  of  a 
conductor  Avithin  a  glass  bottle  or  jar.  The 
upper  end  of  the  conductor  terminates  in  a  ball, 
or  a  plate  in  case  the  instrument  is  to  be  used  as 
a  condensing  electroscope.  (See  Conde>^ser.) 
If  a  body  charged  with  positive  electricity  is 
brought  near  to  the  knob  of  the  electroscope,  the 
negative  electricity  will  be  attracted  to  the  knob 
and  the  positive  repelled  to  the  leaves,  which 
then  diverge.  If  now  the  finger  is  touched  to 
the  knob,  the  positive  electricity  is  drawn  off  and 
the  leaves  collapse,  while  the  negative  electricity 
is  held  bound.  Removing  the  charged  body,  the 
leaves  will  theu  diverge  again,  charged  with  nega- 
tive electricity.  In  this  case  the  instrument  can 
be  used  to  determine  the  nature  of  the  charge 
of  a  body  brought  near  it,  as  with  a  positive 
charge  the  leaves  will  collapse,  and  with  a  nega- 
tive charge  spread  farther  apart.  In  the  Bohnen- 
berger  electroscope  a  strip  of  gold  leaf  is  sus- 
pended between  the  poles  of  a  dry  pile  (q.v. ). 
If  a  charge  is  communicated  to  the  gold  leaf  it 
will  ho  deflected  toward  one  or  the  other  of  the 
two  poles. 

ELECTROTAXIS  (Neo-Lat.,  from  Gk.  ijXeK- 
Tpov,  fJekfron,  amber  +  rdfts,  taxis,  arrange- 
ment, from  Td(T(Teiv,  tasseiu,  to  arrange).  The 
sensitiveness  of  motile  organisms  to  the  direc- 
tion of  an  electric  current  passing  through  the 
medium  in  which  they  are  living.  As  yet  almost 
nothing  is  known  about  it  in  plants.  It  bears 
the  same  relation  to  electrotropism  that  chemo- 
taxis  does  to  chemotropism.  See  Electrot- 
ropism. 

ELECTROT'ROPISM  (from  Gk.  ijXeKrpov, 
vlelfron,  amber  +  rpoirr),  trope,  a  turning,  from 
Tpiireiv,  trepein,  to  turn).  Sensitiveness  of  plant 
organs  to  the  electric  current:  so  called  in 
analogy  to  other  tropisms.  (See  Geotropism, 
etc.)  It  has  been  very  little  studied,  and  about 
all  that  has  been  demonstrated  is  that  certain 
roots,  when  gro^^Ti  in  a  liquid  medium  through 
which  an  electric  current  is  passing,  bend  toward 
the   anode    ('positive   pole'),   while   others   bend 


toward  the  cathode  ('negative  pole").  It  also 
appears  that  the  dii'ection  of  bending  may  some- 
times be  reversed  by  an  increase  in  the  voltage 
(•strength')  of  the  current.  Many,  perhaps  all. 
of  these  instances  of  electrotropism  are  nothing 
more  than  manifestations  of  chemotropism  toward 
the  products  of  chemical  dissociation,  which 
gather  at  the  two  electrodes.  See  Electro-Cul- 
tlre  of  Pl.vxts. 

ELECTROTYPING.  See  Electro-Chemis- 
try,  I>'I)L"strial :  Electro-Plating;  Photo-En- 
oravixg:  Prixtixg. 

ELECTRUM  (Lat.,  Gk.  ijXeKrpov,  clektron, 
amber,  probably  on  account  of  its  color,  ijXeKTpos, 
elektros,  alloy  of  gold  and  silver).  A  term  ap- 
plied to  native  allojs  of  gold  and  silver.  Ac- 
cording to  Pliny,  the  term  electrum  was  applied 
to  native  gold  containing  at  least  20  per  cent,  of 
silver.  Electrum  was  used  since  the  seventh,  and 
possibly  even  since  late  in  the  eighth  century  B.C. 
Its  earliest  usage  was  limited  to  purposes  of  in- 
laying: but  later  it  was  very  extensively  used  a.s 
a  material  for  coins. 

ELEGIT,  Estate  by.  An  early  form  of  cred- 
itors' security,  created  by  the  Statute  of  \Yest- 
minster  II.  '(13  Edw.  'l..  c.  18).  It  arises 
upon  the  levy  of  a  icrit  of  elegit — so  called  be- 
cause the  statute  gave  a  creditor  the  option  after 
judgment  to  have  execution  either  by  the  writ 
of  fieri  facias  (which  was  limited  to  personal 
property),  or  by  the  new  writ,  permitting  him 
to  seize  not  only  the  chattels  of  the  debtor,  but 
one-half  of  his  lands  as  well.  The  creditor,  upon 
levying  the  writ_,  was  regarded  as  having  a  con- 
ditional estate  in  the  lands  so  held,  not  unlike  the 
modern  mortgage,  which  estate,  because  it  Avas 
held  as  security  for  a  personal  debt,  was  treated 
as  personal  property  ('chattel  real'  was  the  tech- 
nical description)  which  would  descend  to  the 
creditor's  executor  and  not  to  his  heir.  The  pay- 
ment of  the  debt  for  which  the  writ  was  levied 
divested  the  estate  by  elegit  and  revived  the  title 
of  the  debtor.  This  remedy  by  elegit  proved  so 
convenient  that  it  was  subsequently  extended  so 
as  to  permit  the  seizure  of  the  whole  of  the 
debtor's  lands,  and  in  this  form  it  has  survived 
to  the  present  time  in  England  and  some  of  the 
United  States.  Originally  the  creditor  could 
only  hold  the  lands — taking  the  rents  and  profits 
— until  the  debt  was  satisfied:  but  the  power  to 
sell  and  apply  the  proceeds  to  tlie  debt  is  now 
usually  an  incident  of  the  estate  by  elegit.  See 
Chattel:  Execution;  and  consult  the  authori- 
ties referred  to  under  the  latter  title. 

ELEGIT  (Lat.,  he  has  chosen).  Writ  of.  A 
form  of  execution  first  authorized  bv  the  Statute 
of  Westminster  (13  Edw.  I.,  c.  18).  for  the 
seizure  and  sale  of  lands  owned  by  a  judgment 
debtor.  At  common  law.  land  was  not  liable  for 
the  debts  of  its  owner,  because  its  forced  sale  to 
a  stranger  Mould  have  resulted  in  the  destruction 
of  the  feudal  relation  of  lord  and  tenant.  By  the 
Statute  of  Westminster,  however,  the  judgment 
creditor  was  allowed  to  choose  between  a  writ 
against  the  debtor's  land  and  an  execution  again.st 
his  person  or  chattels.  The  new  writ  was  called 
an  elegit,  because  it  represented  this  choice  or 
election  on  the  part  of  the  creditor.  At  first  it 
was  limited  to  one-half  of  the  debtor's  lands, 
but  by  1  and  2  Viet.,  c.  110,  §  11,  it  was  extend- 
ed to  all  of  his  real  estate.  A  levy  of  this  writ 
and  a  sale  under  it  of  any  quantity  of  land,  how- 
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ever  small,  works  a  satisfaction  of  the  debt,  how- 
ever large.  The  creditor  seeks,  therefore,  to  ex- 
liaiist  all  tile  personal  property  of  the  debtor  be- 
fore enforcing  an  elegit  against  his  land.  The 
writ  is  employed  in  only  a  few  of  our  States. 
Consult  the  commentaries  of  Kent  and  Black- 
stone,  and  the  autliorities  referred  to  under  ExE- 

CUTIOX. 

ELEGY  (Lat.  elcgia,  Gk.  eXeyda,  elegcia, 
elegy,  from  eXe7os,  ehgos,  mourning  song). 
A  word  employed  at  an  early  period  by  the 
Greeks  to  designate  any  poem  written  in  distichs. 
The  alternation,  peculiar  to  this  measure,  of  the 
hexameter  with  the  pentameter  (known,  specif- 
ically, as  'elegiac  verse' ) .  gives  to  this  species 
of  poetry  its  individual  character.  Earnest,  long- 
sustained  feelings,  rarely  violent  passions,  are 
expressed  in  the  elegy.  Of  the  numerous  elegies 
of  the  Greeks,  few  have  come  down  to  us.  Tliose 
still  extant  consist  partly  of  encouragements  to 
patriotism,  as  in  Callinus  and  Tyrtseus,  and 
partly  of  lessons  of  practical  wisdom,  as  in  Solon 
and  Theognis.  This  was  especially  the  case  at 
Alexandria.  Among  the  Romans.  Catullus  was 
the  first  good  elegiac  writer:  after  him  came 
Propcrtius.  Tibullus,  and  Ovid.  Tibullus.  in 
particular,  brought  the  erotic  elegy  to  its  highest 
perfection.  In  modern  times  the  term  eleg;^'  is 
applied  to  any  serious  piece  where  a  tone  of 
melancholy  pervades  the  sentiments,  whether 
grief  is  actually  expressed  or  not. 

Elegy,  in  music,  is  a  composition  depicting 
feelings  of  mourning,  sadness,  longing  or  ardent 
desire,  and  love. 

ELEGY  WRITTEN  IN  A  COUNTRY 
CHURCHYARD.  A  poem  written  by  Thomas 
Gray  (q.v. ).  It  was  finished  in  1750,  although 
it  is  said  to  have  been  begun  seven  or  eight 
years  before.  The  original  churchyard  is  thought 
to  have  been  that  of  Stoke-Pogis,  in  Bucking- 
hamshire, The  poem  first  appeared  on  February 
16,  1751,  and  rapidly  ran  through  a  number  of 
editions.  In  1753  it  was  published,  together  with 
five  others  of  Gray's  poems,  in  a  folio  volume 
with  remarkable  illustrations  by  Richard  Bent- 
ley.  Since  then  the  poem  has  been  frequently  re- 
printed and  illustrated. 

ELEMENTAL  SPIRITS.  Beings  who.  ac- 
cording to  the  popular  belief  of  the  Middle  Ages, 
presided  over  the  four  'elements.'  living  in  and 
ruling  them.  In  a  work  attributed  to  Paracelsus, 
the  elemental  spirits  of  fire  are  called  salaman- 
ders: those  of  water,  undines;  those  of  the  air, 
sylphs:  and  those  of  the  earth,  gnomes. 

ELEMENTARY    SCHOOLS.      See    Commox 

SciiooT.s :  Schools. 

ELEMENTS.  In  astronomy,  the  numerical 
quantities  employed  in  the  construction  of  tables 
of  the  planetary  motions.  They  include :  ( 1 ) 
The  semi-major  axis  of  the  orbit;  (2)  the  eccen- 
tricity; (.3)  the  inclination  of  the  orbital  plane 
to  the  ecliptic  plane;  (4)  the  longitude  of  the 
ascending  node;  (5)  the  longitude  of  the  peri- 
helion; (6)  the  epoch;  (7)  the  period,  or  the 
angular  daily  motion.  See  Comets;  Planets; 
Orbit. 

ELEMENTS,  Chemical,  See  Chemistry; 
ATo:\ric  \VEif;uTS:  Periodic  Law. 

ELEMENTS,  Coxsciors.  One  of  the  prin- 
cipal problems  of  psychology  is  to  analyze  into 
their   simplest  constituent   processes   the  mental 


complexes  (perceptions,  ideas,  emotions,  actions) 
that  occur  in  every-day  experience.  These  sim- 
plest, unanalyzable  processes  are  termed  the  'ele- 
ments of  consciousness,'     See  Coxsciousxess, 

We  must,  first  of  all,  get  a  clear  understanding 
of  the  elements  of  mind.  (1)  There  is  practical- 
ly universal  agreement  among  experimental  psy- 
chologists that  the  structural  elements  of  mind 
are  two  —  sensation  and  ati'ection  (see  these 
terms).  All  intellectual  experiences  reduce  to 
sensation;  all  emotional  and  volitional  experi- 
ences are  compounds  of  sensation  and  afl'ection. 
The  mental  organism  is,  so  to  speak,  made  up  of 
these  two  types  of  process,  as  the  bodily  organ- 
ism is  made  up,  from  the  anatomical  standpoint, 
of  certain  forms  of  cells.  Both  elements  are  de- 
termined by  analysis  and  abstraction;  neither 
occurs  alone  in  conscious  experience.  In  the 
case  of  affection,  the  final  court  of  appeal  is  in- 
trospection; that  is  simple  which  self -observation 
declares  to  be  simple.  In  the  case  of  sensation 
there  are  two  possibilities  of  decision.  We  may 
regard  sensation  (a)  as  a  psychological  ultimate, 
or  (b)  as  a  psychophysical  ultimate.  (See 
PsYCHOPiiYSics.)  Thus,  the  color  'red'  and  the 
temperature  quality  'hot'  are  imanalyzable  in 
introsi)ection ;  they  are  psychological  sensations. 
But  in  psychophysics  red  is  the  resultant  of  a 
chromatic  (red)  and  an  achromatic  (white  or 
gray)  excitatory  process,  and  hot  is  aroused  by 
simultaneous  stimulation  of  both  warm  and  cold 
'spots'  upon  the  skin.  Psychophysically.  there- 
fore, the  color  and  the  heat  are  fusion  qualities — 
perceptions,  not  sensations.  It  is  immaterial 
which  of  the  two  'Tiltimates'  we  take  as  the 
basis  of  our  reconstruction  of  mind  from  the  ele- 
ments ;  but  we  must  be  careful  not  to  confuse 
them.  (2)  P.sychologists,  again,  are  fairly  well 
agreed  upon  the  question  of  the  principal  mental 
functions,  though  they  differ  as  to  which  of  these 
should  be  considered  elemental.  Brentano  posits 
three  ultimate  functions — presentation  or  idea, 
judgment  or  belief,  and  interest  or  emotion  (loA^e 
and  hate).  Stout  recognizes  cognition  (includ- 
ing, as  integral  constituents,  sentience,  simple 
apprehension,  and  belief)  and  volition:  this  lat- 
ter includes  the  fundamentally  distinct  function* 
of  feeling  (being  pleased  and  displeased)  and 
conation  (desire  and  aversion).  Wundt,  on  the 
other  hand,  regards  impulse,  a  volitional  process 
compoimded  structurally  of  sensation  and  affec- 
tion, as  the  one  t^'pical  form  of  mental  function 
from  which  all  the  rest  are  derivative,  (3)  Im- 
pulse is  further,  for  Wundt.  the  primordial  mani- 
festation of  mind.  This  view  is,  of  course,  not 
shared  by  those  Avho  regard  the  reflex  movement 
as  primitive,  and  believe  that  mind  has  in  some 
way  been  superinduced  upon  unconscious  bodily 
activity.     See  Actiox. 

Consult:  Stout,  Anah/tic  Psj/cholor/i/  (London. 
1896)  ;  Brentano,  Psycholoqie  (Leipzig,  187-t)  ; 
Wundt,  Outlines  of  Psycholoqii  (Eng,  trans. 
London,  1898)  ;  id.,  Physiologische  Psychologie 
(Leipzig.  1893). 

ELEMENTS,  Electro-Chemical  Order  of. 
See  Et.ectro-Chemistry,  Gexeral;   Chemistry. 

ELEMENTS,  Sacramextal.    See  Lord's  Sip- 

I'ER. 

ELEMI,  el'e-mi  (Fr.  cleini,  of  doubtful  ety- 
mf)logT).  A  fragrant  resinous  substance,  ob- 
tained from  different  plants  of  the  order  Bur- 
seraceae.     It  was  formerly  brought  chieflv  from 
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Egypt  or  Ethiopia,  and  was  referred  to  a  tree 
called  AniJ/ris  l*lumicri.  Part  of  the  eleini  of 
commerce  is  now  obtained  in  America,  from  trees 
of  other  genera  of  the  same  natural  order,  par- 
ticularly Protium  icicariba,  which  grows  in 
ISrazil  and  other  warm  parts  of  America.  Ju 
dry  weather,  incisions  are  made  in  the  bark, 
from  which  the  resinous  juice  flows  abundantly, 
hardens  in  the  sun,  and  becomes  brittle  with  age. 
It  is  collected  once  a  day,  and  put  into  casks. 
-Mexican  or  Vera  Cruz  elemi  is  derived  from 
several  species  of  Bursera.  Manila  elemi  is 
produced  by  Caiuirium  coiumune.  and,  when 
pure  and  fresh,  has  the  consistency  and  ap- 
pearance of  honey.  Elemi  is  seen  in  the  trade 
usually  in  large,  pale-yellow,  semi-transparent 
masses;  fragile,  softening  by  the  heat  of  the 
hand;  with  a  smell  somewhat  resembling  that 
of  fennel.  It  is  soluble  in  alcohol  and  leaves 
a  white  crystallizable  residue,  which  is  very 
light,  inodorous,  and  tasteless,  and  Avhich  is 
called  elemine.  The  properties  of  elemi,  how- 
ever, chiefly  depend  on  a  volatile  oil,  which  may 
be  obtained  from  it  by  distillation.  Elemi  is 
used  in  the  preparation  of  stimulant  plasters 
and  ointments,  and  is  extensively  used  as  an  in- 
cense in  Eastern  countries. 

ELEPHANT  (AS.  rlpend.  OF.  olifant.  eli- 
faiit.  Lat.  elephcifi.  from  Gk.  eXe^os,  possibly 
from  e\-,  el.  Arm.  e;,  horn  +  -e0os.  -ephas.  Lat. 
chin\  ivory,  from  Egypt,  nhu,  ah.  Copt,  edoii.  ebu, 
elephant  I .    An  ungulated  mammal  of  the  suborder 


Fig.    1.    SKCLL    OF    AN    INDIAN'     ELEPHANT. 

Vertic-al  seetion  of  the  skull,  with  the  molars  and  incisor 
(tU8k)  of  one  side:  a,  brain-eavit.v  ;  b.  cavernous  upper 
part  of  the  cranium,  showing  its  cellular  cavities;  r,  con- 
d.vle  ;  d,  (],  molars  :  e.  tusk. 

Proboscidea  and  family  Elephantidae.  represent- 
ing l)y  two  species  the  largest  existing  land  ani- 
mals. The  ordinary  height  at  the  shoulder  is 
about  8  feet,  but  occasionally  exceeds  10  feet, 
and  has  been  known  in  one  case,  in  Ceylon,  to 
reach  12  feet.  The  weight  of  a  large  elephant  is 
about  five  tons,  the  body  being  very  bulky  in 
])roportion  to  its  height.  To  sustain  this  weight, 
it  is  furnished  with  limbs  of  colossaj  thickness 
and  strength,  which  are  also  remarkably  straight, 
each  bone  resting  vertically  on  that  beneath  it. 
In  lying  down,  the  elephant  does  not  bring  his 
hind  legs  under  him,  like  other  quadnipeds,  but 
extends  them  backward  as  a  man  does  when 
kneeling.     Tlie  elephant's   pace,   when  exceeding 


a  walk,  is  neither  a  trot  nor  a  gallop,  but  a  sort 
of  siuittle,  the  speed  of  which  is  increased  or 
diminished  without  change  of  gait. 

Stkucture.  The  head  in  elephants  is  large; 
the  neck  is  short  and  thick,  the  long  flexible  pro- 
boscis enabling  the  animal  readily  to  reach  ob- 
jects on  the  ground  or  at  a  height  or  distance 
of  several  feet.  A  great  extent  of  bony  surface 
in  the  head  affords  attachment  for*  muscles 
destined  to  move  and  give  power  to  the  pro- 
boscis or  trunk,  yet  the  head  is  light  in  propor- 
tion to  its  bulk,  as  a  great  space  separates  tiie 
internal  and  external  tables  of  all  the  bones  of 
the  skull,  except  the  occipital  bones,  so  that  the 
brain-chamber  is  bvit  a  small  part  of  the  whole 
head.  The  space  between  the  tables  of  the  bones 
is  occupied  by  cells,  some  of  which  are  4  or  5 
inches  in  length,  which  connect  with  each  other 
and  are  filled  with  air,  making  the  vast  skull 
comparatively  light. 

Trunk.  The  nasal  bones  of  the  elephant  are 
scarcely  more  than  rudimentary;  but  the  taper- 
ing proboscis,  to  the  very  extremity  of  which  the 
nostrils  are  prolonged,  is  nearly  eight  feet  in 
length.  Besides  the  great  muscles  connected 
with  it  at  its  base,  it  is  composed  of  small 
muscles  variously  interlaced,  which  Cuvier  esti- 
mated at  not  much  less  than  40,000.  The  trunk 
can  be  coiled  around  a  tree,  and  employed  to 
tear  it  from  its  roots ;  it  is  a  formidable  weapon 
of  offense  and  defense,  and  is  far  more  employed 
in  this  way  than  the  tusks.  Its  extremity  may 
be  wound  around  a  small  handful  of  grass  or  a 
slender  branch,  and  it  is  capable  of  picking  a 
surprisingly  small  object  from  the  ground.  To 
fit  it  for  such  actions  as  a  man  might  perform 
by  a  liand,  the  trunk  of  the  Indian  elephant  is 
furnislied  at  the  extremity  with  what  may  be 
likened  to  a  finger  and  thumb;  on  the  upper 
side,  an  elongated  process,  soft,  strong,  flexible, 
and  endowed  with  the  most  delicate  sense  of 
touch ;  on  the  under  side,  a  kind  of  tubercle 
against  which  this  process  may  be  pressed.  All 
the  food  of  the  elephant  is  gathered  and  con- 
veyed to  the  mouth  by  the  trunk;  by  means  of 
the  trunk,  also,  it  drinks,  sucking  up  a  quantity 
of  water  sufficient  to  fill  it,  and  then  discharging 
the  contents  into  the  mouth.  Valves  at  the  base 
of  the  trunk  prevent  the  water  from  going  too 
far  up  the  nostrils.  The  trunk  is  constantly  em- 
ployed by  elephants  in  providing  in  many  ways 
for  their  comfort  and  enjoyment,  as  in  throw- 
ing dust  or  spouting  water  over  their  backs,  two 
]iractices  to  whicli  they  are  greatly  addicted. 
Their  friendly  caresses  are  also  given  by  the 
trunk,  and  through  it  they  make  a  loud  shrill 
sound,  indicative  of  rage.  With  the  trunk,  also, 
they  are  able  to  strike  powerful  blows. 

The  sense  of  smell  is  very  acute  in  the  elephant, 
as  is  also  that  of  hearing.  The  ears  are  large 
and  pendulous ;   the  eyes  are  small. 

Teeth.  Elephants  have  no  canine  teeth,  nor 
have  they  any  incisors  in  the  lower  jaw.  The 
upper  jaw  is  furnished  with  two  incisors  which, 
in  perfection,  become  enormous  tusks,  sometimes 
weighing  from  1.50  to  200  pounds.  They  are 
preceded  by  milk-teeth,  shed  at  an  early  age.  and 
they  consist  almost  wholly  of  solid  dentine,  the 
fine  elastic  quality  of  which  renders  it  invaluable 
as  ivory  (q.v.)  for  variotis  tises  in  the  arts.  A 
peculiarity  of  its  structure  is  that  in  a  cross- 
section  "striiF  pi'oceed  in  tlie  arc  of  a  circle 
from  the  centre  to  the  circumference  in  opposite 
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1.  INDIAN    ELEPHANT  ( Elephas  Indicus),    with    howdah 
and   trappings. 


2.  AFRICAN    ELEPHANT   (Elephas  Africanust. 
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'lirections,  .  .  .  a>.  in  tlie  engine-turning  of 
a  watch."  Tlie  tusks  vary  greatly  in  size,  being 
sometimes  very  small,  and  they  are  often  mal- 
formed or  wholly 
broken  off.  Ele- 
p  li  a  n  t  s  employ 
them  for  such  uses 
as  grubbing  up 
edible  roots,  or 
loosening  the  roots 
of  trees  which 
they  cannot  other- 
wise tear  from 
the  ground ;  as 
weapons  (by 
tlirusting ) ,  espe- 
cially in  main- 
taining discipline 
in  a  herd ;  and  in  domestication  for  cariy- 
ing  light  sticks  of  timber,  held  in  place  by  the 
trunk.  The  molar  teetli  of  the  elephant  are 
developed  in  succession ;  and.  at  least  in  the 
Indian  elephant,  never  more  than  two  are  to  be 
seen  in  the  same  side  of  a  jaw  at  one  time.  The 
first  molars  cut  the  gum  in  about  two  weeks 
after  birth,  and  are  shed  about  the  end  of  its 
second  year.  The  sixth  molars,  which  are  also 
believed  to  be  the  last,  are  supposed  to  appear 
about  the  fiftieth  year  of  the  elephant's  life. 
The  molar  teeth  of  the  elephant  are  remarkable 
for  their  great   size,  and   for  the  extreme  com- 


FlG.  "2.      MOLAR      TEETH. 

a,  penultimate  molar;  b,  germ  of 
the  last  molar  ;  c,  bony  capsule  of 
the  alveolus,  which  moves  forward 
with  the  tooth. 


Fig.  ;1  Moi.Aii  oi    inluav  hmmmiaxt. 
f7,  dentine;  d',  dentine  worn  down  to  common  base;  e, 
enamel ;  e,  cement. 

plexity  of  their  structure.  Tliey  are  compo.sed 
of  vertical  plates  of  bony  substance,  separately 
enveloped  in  enamel  and  soldered  together  by 
a  third  substance,  'cement,'  more  resembling 
bone  than  enamel.  Each  succeeding  tooth  is 
not  only  more  complex,  but  occupies  a  greater 

c       d      f 


Fig.    i.    MOI.AH    OF    AFRICAN'    ELEPHANT. 

Cirindinfr  surface  of  the  penultimate  lower  molar.     liet- 
teis  as  in  Fig  3. 

space  in  the  jaw  than  its  predecessor.  Although 
formed  from  a  single  pulp,  the  molar  tooth  of  an 
elephant  resembles  an  aggregation  of  teeth  ;  and 
in  the  earlier  stages  of  its  growth,  when  the 
cement  is  not  yet  deposited,  it  seems  as  if  many 
separate  teeth  were  soldered  together.  As  the 
surface  of  the  tooth  is  worn  down  by  mastication, 
the  harder  enamel  is  exposed  in  elevated  ridges; 
from  the  peculiar  manner  of  its  growtli.  the  an- 
terior part  begins  to  lie  emjiloyed,  and  to  lie 
worn  away,  while  the  latter  part  is  still  in 
process  of  formation. 


FrxcTiON.s.  The  digestive  apparatus  of  the 
elephant  is  similar  to  that  of  other  herbivorous 
animals;  but  the  stomach,  which  is  of  a  very 
lengthened  and  narrow  form,  has  near  tlie  gullet 
a  reservoir  for  water,  capable  of  containing 
several  gallons,  while  a  peculiar  muscle,  con- 
necting the  windpipe  and  gullet,  enables  the  ani- 
mal to  regurgitate  the  tiuid,  which  may  then  be 
sucked  from  the  mouth  into  the  trunk,  and 
squirted  over  the  body,  or  at  some  offending  man 
or  animal. 

The  female  elephant  has  only  two  teats,  situ- 
ated between  the  fore  legs.  The  young  suck  with 
the  mouth  and  not-  with  the  trunk.  They  are 
suckled  for  about  two  years.  The  period  of 
gestation  is  also  nearlj'  two  years,  and  a  single 
yomig  one  is  produced  at  a  birth. 

The  skin  of  the  elephant  is  very  thick,  of  a 
dark  brown  color,  and  in  the  existing  species 
has  scarcely  any  covering  of  hair.  The  tail  does 
not  reach  to  the  ground,  and  has  a  tuft  of  coarse 
bristles  at  the  end.  The  feet  have  toes,  each  in- 
cased in  a  kind  of  hoof. 

Habits,  etc.  Elephant^  live  in  herds,  not 
generally  numerous,  but  several  herds  often 
congiegate  togetiier  in  the  same  forest  or  at  the 
same  place  of  drinking.  Each  herd  has  a  leader, 
generally  the  largest  and  most  powerful  animal. 
The  leader  seems  to  exercise  much  control  over 
the  herd,  gives  the  alarm  in  case  of  danger,  and 
seems  to  examine  and  decide  for  the  whole  herd 
as  to  the  safety  of  proceeding  in  any  particular 
direction.  A  family  reseml)lance  is  usually  visi- 
ble among  the  elephants  of  the  same  herd ;  some 
herds  are  distingiiished  by  greater  stature,  and 
others  by  more  bulky  form  and  stronger  limbs ; 
some  by  particularly  large  tusks,  some  by  slight 
peculiarities  of  the  trunk,  etc.  In  the  East  In- 
dies, distinctions  of  this  kind  have  long  been 
carefully  noticed,  and  some  are  considered  as 
'high-caste,'  others  as  'low-caste'  elephants.  An 
elephant  which  by  any  cause  has  been  separated 
from  its  herd  seems  never  to  be  admitted  into 
.another,  and  these  solitary  males  are  particular- 
ly troublesome  in  their  depredations,  exhibiting 
an  audacity  whicli  the  herds  never  show;  they 
are  also  savage  and  much  dreaded,  while  from  a 
herd  of  elephants  danger  is  rarely  apprehended. 
These  remarks  appl,v  especially  to  the  Asiatic 
species. 

The  favorite  haunts  of  the  African  elephant 
are  mountainous  districts  with  a  scattered  tree- 
growth  ;  but  the  Asiatic  species  keeps  itself  in 
the  depths  of  forests,  particularly  in  moimtain- 
ous  regions,  where  they  browse  on  branches  or 
eat  herbage,  roots,  etc..  and  from  which  they 
issue  chiefl,v  in  the  cool  of  tlie  night  to  pasture 
in  the  more  open  grounds.  They  feed  largely  on 
the  young  shoots  of  palm-trees,  and  crush  and 
eat  the  cocoanuts.  after  rolling  each  one  under 
foot  to  rub  off  the  husk;  and  they  often  do  vast 
damage  to  crops. 

Ele]ihants  delight  in  abundance  of  water,  and 
enter  it  very  freely,  often  remaining  in  it  for  a 
considerable  time  and  with  great  evident  en- 
joyment, swimming  with  ease  and  skill. 

Two  species  of  elephant  only  survive  the  decay 
of  a  family  much  more  numerous  and  widespread 
in  the  geological  period  tliat  preceded  the  ])res- 
ent,  one  African  and  the  other  Asiatic.  For 
fossil  and  extinct  species,  see  below,  and  see  also 
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African  Elephant.  This  species  (Elcphas 
Africanus).  is  confined  to  Africa,  and  until  the 
settlement  of  South  and  East  Africa  during  the 
last  half  of  the  nineteenth  century  it  ranged  over 
every  part  of  the  continent  south  of  the  Sahara 
and  Nile  deserts,  in  surprising  abundance.  It 
disappeared  south  of  the  Zambesi  and  from  near 
the  coast  as  the  century  closed,  but  tliroughout 
the  equatorial  regions  it  is  still  numerous  and  is 
likely  to  remain  in  fair  numbers,  as  European 
governments  have  agreed  upon  various  laws,  in- 
cluding a  close  season  for  females,  and  an  ex- 
port duty  on  the  tusks,  by  which  it  is  hoped  to 
j)revent  rapid  extermination.  This  species  is 
frequently  10  feet  in  height,  the  males  surpass- 
ing the  average  height  of  the  Asiatic  species, 
but  the  females  are  smaller.  Both  sexes  have 
tusks,  a  fact  which  contributes  to  the  diminution 
of  the  species,  as  tlie  females  are  as  liable  as 
the  males  to  be  killed  for  the  sake  of  their  ivory. 
The  crowns  of  the  molar  teeth  exhibit  a  lozenge 
pattern  of  grinding  surfaces  and  the  teeth  difi'er 
in  structure  from  those  of  the  Indian  elephant. 
There  are  but  three  toes  on  the  hind  feet. 

This  elephant  was  familiar  to  tlie  ancient 
Egyptians,  and  is  believed  to  have  been  used  by 
them  in  war  at  an  early  period.  Those  which 
Hannibal  took  with  him  upon  his  famous  expedi- 
tion against  Rome  are  presumed,  rather  than 
known,  to  have  been  of  this  kind,  but  pos- 
sibly were  Asiatic.  At  any  rate  African  ele- 
phants were  never,  or  very  rarely,  seen  in 
Europe  from  the  show  days  of  Imperial  Rome 
initil  about  1800,  since  which  perhaps  100  have 
been  taken  there  alive,  nearly  all  of  which  soon 
died  of  disease.  There  seems  to  be  no  reason 
Mliy  the  African  elephant  may  not  be  tamed  and 
educated  as  well  as  the  Asiatic  species.  That 
the  African  savages,  Avho  frequently  might  cap- 
ture calves,  do  not  rear  them  is  to  be  explained 
not  only  by  the  animal's  iiselessness  to  them,  but 
by  the  impossibilitj^  in  the  case  of  most  tribes, 
of  keeping  the  calf  alive  until  it  is  able  to  quit 
a  milk  diet  and  live  upon  grass  and  leaves. 
This  elephant,  then,  is  of  service  to  mankind 
only  as  the  source  of  nearly  all  the  living  ivory 
that  conies  to  the  market. 

Asiatic  Elephant.  The  more  familiar  Indian 
elephant  is  prominently  distinguished  from  the 
African  by  liaving  a  rather  high,  oblong  head 
with  a  concave  forehead,  ears  hardly  more  than 
half  as  large,  and  the  eye  smaller.  Tusks  are 
present  only  in  the  males  and  are  only  about 
half  as  large  or  heavy  as  African  tusks;  and 
the  molar  teeth  are  different.  There  are  four 
and  sometimes  five  toes  on  the  hind  feet,  and  the 
trunk  terminates  in  the  flexible  finger-like  pro- 
longation already  described.  Ihe  height  of  the 
average  male  is  about  9  feet,  and  of  the  average 
female  about  8  feet,  weighing  from  2  to  3  tons ; 
but  specimens  exceeding  10  feet  in  height  are 
not  very  rare.  Tliey  become  fully  grown  at  the 
age  of  twenty-five,  but  their  teeth  do  not  show 
complete  maturity  until  some  years  later.  Sca^- 
eral  captive  specimens  have  been  known  to  live 
a  century,  and  it  seems  likely  that  in  a  wild 
state  they  may  sometimes  reach  an  age  of  150 
years.  Their  distribution  is  somewhat  less  ex- 
tensive than  formerly,  but  the  species  ranges  at 
the  present  day  through  the  forested  regions  from 
Ceylon,  the  western  Ghats,  and  Himalayan  foot- 
hills eastward  to  Cochin  China  and  southward 
to  Sumatra  and  Borneo;   but  Blanford  believes 


that  their  presence  in  Borneo  may  be  due  to 
human  agency.  They  keep  to  the  shady  forests, 
rarel}'  showing  themselves  in  the  open  except  at 
night  or  on  cloudy  or  rainy  days,  for  they  soon 
feel  great  distress  from  exposure  to  the  sun. 

Elephants  breed  not  rarely  in  a  state  of  domes- 
tication, although  where  owned  for  breeding  pur- 
poses, as  m  Siam,  the  studs  are  kept  up  by  the 
capture  and  addition  of  new  individuals.  They 
are  generally  tamed  within  a  few  months  after 
they  are  cajjtured;  some  degree  of  severity  being 
employed  at  first,  which,  however,  as  soon  as 
the  animal  has  begun  to  respect  the  power  of 
man,  is  exchanged  for  kindness  and  gentleness  of 
treatment.  Elephants  intended  for  domestica- 
tion are  captured  in  various  ways.  It  was  for- 
merl}^  common  to  take  them  in  pitfalls,  but  in  this 
way  they  were  often  nuich  injured.  Another 
method  frequently  practiced  is  by  the  aid  of 
tame  elephants.  Male  elephants  chiefly  are  cap- 
tured in  this  way,  the  decoy  elephants  employed 
being  females,  trained  for  the  purpose.  With 
these  the  hunters  very  cautiously  approach  the 
animal  they  mean  to  capture.  Two  of  the  fe- 
males take  their  places,  one  on  each  side  of  him, 
while  tlie  men  contrive  to  get  beneath  their 
bodies,  and  to  pass  ropes  round  the  legs  of  the 
intended  captive.  His  two  hind  legs  are  fastened 
together  by  six  or  eight  ropes,  another  rope 
keeping  them  tight  at  the  intersections,  and  a 
strong  cable  with  a  running  noose  is  attached 
to  each  hind  leg.  About  twenty  minutes  are 
usually  spent  in  flxing  the  necessary  ropes,  pro- 
found silence  being  maintained  if  the  process 
goes  on  unobserved,  or  some  of  the  other  hunters 
distracting  the  attention  of  the  elephant  from 
those  wlio  are  engaged  in  this  work ;  and  when  at 
last,  becoming  sensible  of  his  danger,  he  tries 
to  retreat,  an  opportunity  is  soon  foimd  of  tying 
him,  by  means  of  the  long  cables  which  trail  be- 
hind him,  to  some  tree  strong  enough  for  the 
purpose.  His  fury  then  becomes  ungovernable, 
and  it  is  not  until  he  has  thoroughly  exhausted 
himself,  and  begins  to  suffer  severely  from 
fatigue,  tliirst,  and  hunger,  that  the  next  steps 
are  taken  toward  taming  him. 

But  these  huge  animals  are  not  always  cap- 
tured singly;  whole  herds  are  often  taken  at 
once.  This  is  accomplished  by  means  of  an  in- 
closure,  toward  which  the  elephants  are  driven 
by  great  numbers  of  men  encircling  a  consider- 
able space,  and  contracting  the  circle  by  slow 
degrees.  Weeks,  or  even  months,  are  spent  in 
this  operation,  and  at  last  the  elephants,  hemmed 
in  on  every  side  except  the  mouth  of  the  in- 
closure,  enter  it,  and  the  gate  is  immediately 
closed.  The  modes  of  constructing  the  inclosure 
are  different  in  different  parts  of  tiie  East.  Tame 
elephants  are  sometimes  sent  into  it,  and  the 
captives  are  in  succession  made  fast  to  trees 
there,  in  a  way  somewhat  similar  to  that  prac- 
ticed in  capturing  single  elephants. 

These  elephants  first  became  known  in  Europe 
from  their  employment  in  the  wars  of  the  East. 
They  have  been  taught  to  cut  and  thrust  with  a 
kind  of  scimitar  carried  in  the  trunk,  and  it  was 
formerly  usual  for  them  to  be  sent  into  battle, 
covered  with  armor,  and  bearing  towers  on  their 
backs,  which  contained  warriors.  But  the  prin- 
cipal use  of  the  elephant  in  war  is  for  carrying 
baggage  and  for  dragging  guns.  Elephants  are 
used  in  the  East  for  carrying  persons  on  their 
backs,    a    number    being    seated    together    in    a 
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'howdali,'  while  the  driver  (mahout)  sits  on  the 
elepliaiit's  neck,  directing  it  by  liis  voice  and  by 
a  small  goad.  Elephants  have  always  a  con- 
spicuous place  in  the  great  2:)rocessions  and  state 
displays  of  Eastern  princes,  and  white  elephants 
— albinos — are  peculiarly  valued.  Elephants  are 
also  employed  in  manj'  kinds  of  labor,  and  dis- 
play great  sagacity  in  com2)rehending  the  nature 
of  their  task  and  adapting  themselves  to  it. 

EossiL  ELEPIIA^'TS.  The  ancestrj'  of  the  ele- 
phants, or  Proboscidea,  is  not  well  known.  They 
are  the  least  specialized  of  the  modern  ungulates, 
for  during  their  loiown  history  they  have  pro- 
gressed only  in  respect  of  the  development  of 
the  trunk  or  proboscis,  the  substitution  of  tusks 
for  the  incisor  teeth,  and  the  acquirement  of  an 
abnormal  molar  dentition.  In  the  early  Miocene 
time  they  appeared  with  their  jiroboscidean  char- 
acters quite  well  developed,  and  the  chief  genera, 
Dinotheriura.  ^lastodon,  and  Elephas,  which  suc- 
ceed each  other  in  geologic  time,  present  a  pro- 
gressive evolutional  series.  In  the  earlier  forms 
the  bony  structure  of  the  facial  region  of  the 
skull  is  less  thickened  than  it  is  in  later  forms, 
indicating  a  lesser  muscular  attachment  for  a 
smaller  jiroboscis.  The  tusks  augment  in  size 
in  the  successive  genera,  and  the  teeth  increase 
in  complexity  as  to  their  crowns.  The  molar 
teeth  of  Dinotherium  have  only  two  or  three 
transverse  ridges,  ^lastodon  has  2  to  5,  Stegodon 
has  13,  and  Elephas  has  27.  This  complexity  is 
due  to  folding  of  the  enamel  into  transverse 
ridges,  the  number  of  folds  advancing  in  the 
successive  genera.  The  size  of  the  molars  also 
increases,  and  in  the  latest  genus,  Elephas,  they 
have  become  so  large  that  only  two  or  three  can 
be. in  position  in  the  jaw  at  one  time.  The  brunt 
of  the  chewing  falls  upon  the  anterior  molar,  and 
as  this  is  worn  out  it  is  pushed  forward  out  of 
the  front  of  the  jaw,  and  the  space  behind  is 
filled  by  a  new  molar  that  rises  from  a  socket 
at  the  back  of  the  jaw.  Fossil  Proboscidea  ap- 
pear in  the  Miocene  and  Pliocene  of  North  Amer- 
ica and  Europe  and  in  the  Pliocene  of  South 
America,  but  at  the  end  of  the  Pleistocene  they 
disappeared  from  those  countries,  having  emi- 
grated to  Asia  and  Africa,  where  their  descen- 
dants are  now  living.  Consult:  Woodward,  Out- 
lines of  Vertebrate  Paleontology  (Cambridge, 
1898)  ;  Bernard.  Eh'nie)its  de  paleontologie 
(Paris,  1895)  ;  Xicholson  and  Lydekker,  Manual 
of  Paleontology,  vol.  ii.  (Edinburgh  and  London, 
1889).  See  DixoTHERirsi :  Mammoth  ;  Masto- 
don. 
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Years  of  a  Hunter's  Life  iu  South  Africa  (New 
York,  1850)  ;  Harris,  Game  and  Wild  Animals 
of  Southern  Africa  (London,  1840)  ;  Baker,  Wild 
Beasts  and  Their  Ways  (London,  1890),  and 
other  books  by  the  same  writer;  Holub,  Seven 
Years  in  South  Africa,  translated  by  Frewen 
(London,  1881)  ;  Selous,  A  Hunter's  Wanderings 
in  Africa  (London,  1890),  and  other  books  by 
Selous;  Armandi,  Histoire  niilitaire  des  elephants 
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ELEPHANT,  Order  of  the.  A  Danish  Order 
of  uncertain  origin.  It  dates  back,  acording  to 
some  authorities,  to  Canute  VI.  in  the  twelfth 
century,  and  according  to  others  to  Christian  1. 
in  the  second  half  of  the  fifteenth.  The  decora- 
tion is  highly  valued,  because  rarely  conferred. 
The  badge  is  a  white  enameled  elephant, 
caparisoned  in  blue,  with  a  red  tower  on  its  back 
and  a  negro  driver.  The  collar  consists  of  al- 
ternate towers  and  elephants.  The  ribbon  is 
blue. 

ELEPHAN'TA  (locally.  Gharapuri).  An 
island  four  miles  in  circuit,  in  the  harbor  of 
Bombay,  East  India,  about  si.x  miles  to  the  east 
of  that  city  (Map:  India,  B  5).  It  took 
its  European  name  from  the  huge  figure  of 
an  elephant,  cut  out  of  a  detached  rock,  near 
its  principal  landing-place,  Avhich,  however,  has 
gradually  crumbled  away.  Close  by  are  three 
temples  dug  ovit  of  the  mountain,  the  roofs  sup- 
ported by  cviriously  wrought  pillars  of  various 
forms  and  magnitudes,  and  the  walls  thickly 
sculptured  into  all  the  forms  of  Hindu  mj'thol- 
og;\-.  The  largest  of  the  three  excavations  is 
nearly  square,  measiiring  133  feet  by  130^'^  feet; 
immediately  fronting  its  main  entrance  stands  a 
bust,  or  third-length  of  a  three-headed  deity,  with 
a  height  of  18  feet  and  a  breadth  of  23.  repre- 
senting the  Siva  trinity  of  creation,  preservation, 
and  destruction.  The  great  temple  is  used  by 
the  Baniya  caste  for  the  Sivaite  festivals.  Con- 
svilt:  Burgess,  The  Rock  Temples  of  Elephanta 
(Bombay,  1871),  and  Ferguson  and  Burgess,  The 
Cave  Temples  of  India  (London,  1880). 

ELEPHANT  BEETLE.  A  gigantic  lamelli- 
corn  beetle  (Megasoma  elephas)  of  Central 
America.  Its  total  length  is  about  five  inches,  two- 
fifths  of  which  belongs  to  a  strong,  upturned  forked 


THE  ELEPHANT  BEETLE. 

horn  projecting  from  the  head.  The  ground  color 
of  the  whole  insect  is  black ;  but,  with  the  excep- 
tion of  the  front  horn,  the  entire  surface  is 
thickly  covered  with  dense,  soft,  upright,  yellow- 
ish fur.     As  this  fur  is  easily  rubbed  off,  most 
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specimens  are  partlj^  bare.  Another  species, 
Mcijasuina  acteon,  of  Nicaragua,  is  as  large  or 
larger,  and  its  fur  varies  from  chestnut  on  the 
horn  to  yellow  on  the  elytra. 

ELEPHANT  FISH  or  SHARK.  A  name 
for  the  chima-ra  (q.v. ). 

EL'EPHANTI'ASIS  (Lat.,  from  Gk.  €\e<t>av- 
■rlaa-is,  from  €\^4>as,  cU'ithas,  elephant,  so  called 
because  the  skin  becomes  wrinkled  like  the  hide 
of  an  elephant).  A  medical  term  applied  to 
any  marked  hypertrophy  of  the  skin  and  areolar 
tissues,  though  generally  vised  to  designate  a 
disease  accompanied  by  oedema  and  jnogressive 
hypertrophy  of  the  cutaneous  and  areolar  tissues. 
There  are  two  diseases  called  by  the  name.  One 
is  the  elephantiasis  of  the  Greeks,  which  is  re- 
garded as  the  same  as  the  Eastern  leprosy  and  as 
the  spedalskhed  of  Norway,  and  the  chief  features 
of  which  are  described  in  the  article  Leprosy. 
In  this  aflection  the  size  of  the  limbs  and  the 
state  of  the  epidermis  are  comparatively  slightly 
altered.  The  other  is  the  elephantiasis  of  the 
Arabs,  identical  with  the  Barbados  leg  (q.v.) 
of  tile  East  and  ^^'est  Indies  and  the  Levant, 
where  it  is  endemic.  After  headache,  fever, 
nausea,  and  vomiting,  the  leg,  or  arm,  or  scrotum 
becomes  inflamed,  swollen,  and  tender;  bullie  may 
form  and  burst,  exuding  serum.  In  a  few  hours 
or  a  few  days  the  attack  ends.  But  others  fol- 
low, and  the  affected  part  becomes  larger  and 
larger,  each  attack  leaving  it  greater  in  size. 
The  scalp,  face,  or  female  genitals  may  become 
enlarged,  as  well  as  any  part  of  the  body:  but 
the  leg  is  the  most  often  affected.  Manson,  in 
1883,  established  the  fact  that  endemic  elephanti- 
asis is  due  to  the  presence  in  the  lymphatics  of 
a  parasitic  worm  called  filaria.  Turner,  of 
Samoa  experience,  believes  some  cases  are  dvie  to 
malarial  infection.  Rest  in  bed,  with  elevation  of 
the  affected  part,  elastic  bandaging,  massage, 
galvanism,  palliate  some  cases;  change  of  climate 
and  quinine  cure  a  few;  amputation  may  be 
necessary  in  some  instances. 

EL'EPHANTFNE  (Lat..  from  Gk.'EXe^ai/r/^T?). 
Tlie  Greek  name  of  an  island  in  the  Nile,  just  be 
low  the  first  cataract  and  opposite  Assuan  (q.v.  l , 
the  ancient  Syene.  From  very  ancient  times 
the  island  was  a  trading-post  whither  the 
Nubians  brought  ivory  and  other  wares  for 
barter  with  the  Egyptians;  from  this  cir- 
cumstance it  derives  its  Egj'ptian  name,  'Aiii, 
"ivory  town,'  of  which  the  Greek  name  is  a  trans- 
lation. It  is  called  by  the  Arabs  Jcztrat  Asirdn. 
"the  island  of  Assuan,'  or  siinply  El-.Tezireh.  'tlie 
island.'  The  whole  southern  end  of  the  island  is 
covered  with  rubbish-heajis  wliich  have  accumu- 
lated over  the  ruins  of  the  ancient  city.  Near  by 
are  the  foundations  of  a  small  temple  built  by 
the  Emperor  Trajan,  and  a  granite  gateway  on 
which  are  sculptures  representing  Alexander,  son 
of  Alexander  the  Great,  making  offerings  to  the 
gods  of  Elephantine,  and  especially  to  the  ram- 
headed  god  Knum  (q.v.).  Farther  north  stood 
a  temple  built  by  Amenophis  III.,  and  another 
built  by  Thothmes  III.  Both  existed  in  a  fine 
state  of  preservation  tmtil  1822,  when  they  were 
demolished  for  the  sake  of  the  building  material 
they  contained.  The  most  interesting  relic  re- 
maining upon  the  island  is  the  Nilometer  (q.v.). 
of  which  a  description  is  given  by  Strabo.  It  was 
restored  and  placed  in  use  in  1870  by  the  Khedive 
Ismail    Pasha.      Consult:    Champollion,    Xotices 


dcscripticcs  (Paris,  1844);  ^Mariette,  Mouu- 
nitnts  of  L'lJiJvr  Egypt  (London,  1887)  ;  Edwards, 
.1  Thousand  Mihs  Lp  the  Mtc  (London,  1888). 

ELEPHANT  SEAL,  or  SEA-ELEPHANT. 

Tlie  largest  species  [Macroyhiniis  looninus)  of 
tile  hair-seal  family  Piiocidie,  an  inhabitant  of  the 
seas  of  the  Soutliern  Ilemisijhere.  It  is  consider- 
ably larger  tiian  an  elephant,  being  sometimes 
more  than  20  feet  in  length,  with  a  circumference 
of  about  12  feet  at  the  thickest  part,  which  is  at 
the  chest,  immediately  beiiind  tiie  fore  tlipjter--; 
tlie  body  tapers  toward  the  tail.  Tiie  females 
are  only  one-half  or  one-third  the  bulk  of  the 
males.  The  color  is  grayish  or  blackish  brown. 
Tlie  whole  body  is  covered  with  very  short  hair, 
distributed  in  patches,  giving  it  a  spotted  appear- 
ance somewhat  like  watered  silk.  The  head  is 
larger  in  proj)ortion  tlian  in  many  seals:  tiie 
eyes  are  very  large  and  prominent,  with  ej'ebrows 
of  coarse  iiair;  tlie  whiskers  are  composed  of 
very  long  and  coarse  s])irally  twisted  hairs;  there 
are  no  external  ear-^;  the  canine  teeth  form  mas- 
sive tusks.  The  nose  of  the  males  is  very  remark- 
able, being  prolonged  into  a  kind  of  proboscis 
about  a  foot  in  lengtli,  wliich,  however,  seems  to 
serve  no  jiurpose  whatever  analogous  to  that  of 
an  elephant's  trunk,  but  ordinarily  hangs  flaccid 
on  the  face.  During  tlie  breeding  season  the 
males  have  furious  combats,  the  victor  winning 
for  himself  a  whole  herd  of  females.  When  the 
proboscis  is  dilated  tlie  voice  of  the  sea-elephant, 
which  usually  is  like  the  lowing  of  an  ox.  is 
completely  changed,  and  becomes  a  loud  and  ex- 
traordinary gurgling. 

Sea-elephants  ^^•ere  to  l>f  found,  at  the  begin- 
ning of  the  nineteenth  century,  in  immense  herds 
on  the  coasts  of  Kergueleirs  l^and,  Juan  Fernan- 
dez, South  Georgia,  tiie  States  Islands,  South 
Slietland,  the  Falkland  Islands,  and  the  south- 
ern extremity  of  South  America ;  but  their  num- 
l)ers  have  been  greatly  reduced,  and  they  are 
])ractically  extinct  in  the  region  about  Cape  Horn 
and  otlier  easily  accessible  haunts.  They  migrate 
southward  at  the  beginning  of  summer,  and 
nortliward  at  the  approach  of  winter,  thus  avoid- 
ing tlie  extremes  of  heat  and  cold.  A  single  in- 
dividual sometimes  yields  20  gallons  of  excellent 
oil,  which  burns  slowly,  with  a  clear  flame  and 
without  smoke  or  disagreeable  odor,  in  search 
of  which  these  animals  have  been  hunted  until 
now  they  are  much  reduced  in  numbers.  Cuttle- 
fish and  other  ceplialopods  seem  to  be  their  prin- 
cipal food;  but  remains  of  marine  plants  have 
also  been  foimd  in  the  stomach.  The  sl<in  is  not 
at  all  valued  on  account  of  its  fur,  but  its  thick- 
ness and  strength  make  it  \ery  useful  for  harness- 
making  and  similar  purposes.  The  flesh  is  black, 
oily,  and  indigestilde,  tiie  tongue  alone  (salted) 
being  esteemed  palatable. 

An  allied  s]ieeies.  the  northern  sea-ele]ihant 
(Macrorhinus  angustirostris) ,  wns  formerly  com- 
mon on  the  coasts  of  Lower  California,  but  is 
now  practically  extinct.  It  differed  very  little 
from  the  southern  species. 

Early  descri])tions  of  the  elephant  seal,  in  the 
voyages  of  Cook.  Peron,  Anson,  and  others,  were 
tinged  with  much  romance.  A  good  modern  and 
critical  account  of  the  animals,  as  observed  on 
Kergnelen  and  neighboring  islands,  will  be  found 
in  ^loseley.  Xotes  hy  n  Xntiiralist  on  the  Chal- 
lenger (London.  1870').  For  the  history  and 
characteristics  of  the  Californian  species,  consult 
Scammon,  in  Fishery  Industries   (Ignited  State.s 
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Fish  Commission.  Washington,  1884),  where  fur- 
ther references  will  he  found. 

ELEPHANT'S-EAR.  The  po2)ular  name  of 
Colocasia  esoulenta,  or,  as  it  is  known  to  the 
trade,  Caladium  esculentum,  a  Hawaiian  or  Fiji 
plant  with  very  large,  bright-green  leaves,  used 
to  give  sub-tropical  effect  in  bedding.  Tlie  root- 
stociv;  is  planted  in  good,  moist  soil  out  of  doors, 
or  started  in  a  liotbod  or  greenhouse  and  trans- 
planted. In  autumn  it  is  stored  where  dampness 
and  frost  cannot  reach  it. 

ELEPHANT  SHREW.  An  African  shrew  of 
tlie  genus  Macroscelides,  so  called  on  acount  of  its 
proboscis-like  nose,  especially  Macroscelides  typi- 
cus  of  Cape  Colony,  and  a  very  similar  species 
(Macroscelides  Rozeti)  of  the  Mediterranean  bor- 
der, known  in  Algeria  as  'rat-a-trompe.'  See 
Jumping  Shrew. 

ELEPHANT  TORTOISE.  Tlie  giant  land 
tortoise  of  tlie  (ialapagos  islands.  See  ToRTOlSE 
and  Extinct  Animals. 

ELETZ,  ye-lets'.    See  Yeletz. 

ELEUSINE,  el'yo-si'ne  (Neo-Lat..  from  Gk. 
'EXeuo-^s, I-Jlcusis,  a  city  of  ancient  Greece ) .  A  genus 
of  grasses,  most  of  which  are  annuals.  T\\  o  of  the 
species — Eleusine  coroeana  and  Eleusiiie  stricta, 
generally  called  millets — are  grown  as  grain 
crops  in  the  warmer  parts  of  Asia  and  in 
Africa.  A  sort  of  bread  is  made  from  the 
seed,  but  it  has  a  rather  bitter  taste.  A 
kind  of  beer  is  also  brewed  from  it.  The 
grasses  are  of  rapid  growth,  and  are  very  pro- 
ductive in  both  grain  and  forage.  Elcnsiue  iiidi- 
ca  is  a  well-known  species  in  the  United  States. 
especially  in  the  South,  where  it  is  known  as 
goose-grass  and  is  considered  a  pest.  Infusions 
of  the  seeds  and  other  parts  have  some  reputation 
as  domestic  remedies  for  certain  ailments.  Popu- 
lar names  for  this  grass  are  goose-grass  and 
crab-grass. 

EL'EUSIN'IAN  MYSTERIES  (translation 
of  Gk.  ''EXei'crii'ia  fivar-qpLa,  Eleusinia  mysteria) . 
The  sacred  rites  with  which  the  annual  festival 
of  Demeter  was  celebrated  at  Eleusis.  The  eaily 
Eleusinian  tradition  of  their  origin  is  preserved 
in  the  Homeric  Hymn  to  Demeter.  According 
to  this,  the  goddess,  while  wandering  in  search 
of  Perse|jhone,  came  to  Eleusis  in  disguise,  and 
was  hospitably  received  by  King  Celeus.  In  re- 
turn she  directed  the  establishment  of  a  temple 
and  mystic  rites  in  her  honor,  and  showed  to 
Triptolemns  and  other  princes  the  use  of  grain. 
Later  these  rites  seem  to  have  been  largely  in- 
iluenced  by  the  Orphic  movement  of  the  sixth 
century  B.C.,  to  which  may  be  attributed  the 
introduction  of  lacchus  into  the  triad  of  Demeter, 
Kore,  and  Triptolemus,  who  seem  to  have  been 
the  earlier  divinities.  For  the  nature  and  cele- 
bration of  this  worship,  see  IMystertes  ;  for  the 
sanctuary,  see  Eleusis. 

ELEU'SIS  (Lat.,  from  Gk.  'Ekevcrls,  j)roperly 
place  of  resort,  from  e\ei;crty,  eleusis,  a  going, 
^Xeiffeffdai,  eleusesthoi,  to  be  about  to  go).  A 
town  in  Attica,  near  the  northern  shore  of  the 
Gulf  of  Salaniis,  not  far  from  the  confines  of  Me- 
garis.  It  was  the  chief  seat  of  the  worship  of 
Demeter,  and  the  scene  of  the  celebration  of  the 
Eleusinian  mysteries.  (See  Mysteries.)  The 
town  was  very  ancient,  and  in  early  times  a  rival 
of  Athens,  against  whose  supremacy  in  Attica 
it  long  held  out.  and  finallv  submitted  on  terms 


wliicli  left  it  two  priestly  families — the  Eumol- 
pid;e  and  Ceryces — in  control  of  the  sanctuary 
and  its  rites,  though  in  later  times  the  State  con- 
trolled the  revenues  of  the  temple.  Until  1882 
excavations  on  this  site  had  been  few  and  un- 
renuinerative ;  but  in  that  year  the  Greek  Gov- 
ernment expropriated  the  site  of  the  sanctuary, 
and  the  '.jtreek  Archieological  Society  began  a 
series  of  excavations  which  have  laid  bare  the 
entire  sacred  precinct.  The  temple  of  the  two  god- 
desses— Demeter  and  Kore — has  disappeared,  and 
even  its  site  is  uncertain ;  but  the  two  Propyla-a 
erected  in  Roman  times,  the  Sacred  Well,  where 
Demeter  rested,  lesser  temples,  a  Bouleuterion, 
or  council  hall,  and  the  great  terrace  on  which 
stood  the  Telesterion  in  which  the  mysteries  were 
celelirated.  can  l)e  i)lainly  traced.  Before  the 
Persian  War  the  Great  Hall  was  a  rather  small 
building  at  the  foot  of  the  rocky  hill  which 
formed  the  ancient  Acropolis.  After  the  war  this 
structure  was  eidarged  by  cutting  back  into  the 
rock,  and  in  the  time  of  Pericles  still  further 
enlarged  by  building  alongside  another  hall  of 
about  the  same  size.  Probal)ly  these  two  halls 
had  a  common  upper  story,  for  both  contain 
many  large  colunnis  which  must  have  been  needed 
lo  sustain  a  heavy  weight.  In  the  fourth  century 
li.c.  the  architect  Philon  of  Eleusis  added  a  great 
])ortico  to  the  common  front  of  these  halls,  and 
in  Roman  times,  probably  under  Hadrian,  the  two 
buildings  were  thrown  into  one  great  hall  with 
forty-two  interior  columns  (seven  rows  of  six 
columns  each),  and  a  series  of  raised  steps  around 
the  sides.  Probably  both  lower  and  upper  stories 
were  used  in  the  celebration  of  the  mysteries. 
The  modern  name  for  the  little  village  on  this 
site  is  Levsina.  Consult :  Gardner,  Xcir  Chapters 
in  Greek  History  (London.  1892)  :  Diehl,  Excur- 
sions in  (ireece  (London,  1893)  :  Philios,  Eleusis 
(French.  Athens,  1890)  :  Frazer.  Pausanins 
(London.  1898).  The  reports  of  the  excavations 
are  to  be  found  in  the  JIpa/cTz/fd,  of  the  Greek  Ar- 
clueological  Society,  and  the  'Y,(j>7)ixeph  'Apxai-o\o- 
yiKTi;  they  are  summarized  in  the  excellent  guide- 
book by  Philios,  who  directed  the  work  for  many 
years. 

ELEUTHERA,  (-lu'the-ra.  One  of  the  Baha- 
mas ((].v.),  British  West  Indies,  lying  to  the  east 
of  Nassau,  and  next  to  New  Providence  the  most 
populous  island  of  the  whole  chain  (Map:  West 
Indies,  K  2).  Area,  2.35  square  miles.  It  is 
more  fertile  than  most  of  its  neighbors,  surpassing 
all  of  them  in  the  growth  of  fruit,  such  as  the 
pineapple,  the  orange,  and  the  lemon.  It  has  a 
po])ulation  of  about  7000.  The  chief  town  is 
Governor's  Harbor,  with  a  fort  and  a  good  harbor. 

ELEUTHERA  BARK.     See  Casc.\rilla. 

EL'EUTHE'RIA.     See  Greek  Festivals. 

ELEU'THERUS.  Pope  from  177  to  192.  He 
is  said  to  have  received  a  letter  from  Lucius, 
King  of  Britain,  asking  that  missionaries  be  sent 
to  his  country  to  teach  the  Christian  religion. 
The  letter  is  found  in  the  Liher  Pontificalis.  and 
in  Bede.  Hisforia  EeeJesiastiea,  iii..  2.5.  It  is 
generally  thought  to  be  a  forgery. 

ELEVATED  RAILWAYS.     See  Railways, 

Elevated. 

ELEVA'TION  (Lat.  rlerafin.  from  elerare.  to 
raise,  from  e.  out  +  lernre.  lo  raise,  from  levis, 
light:  connected  with  Lith.  lenf/irus,  Gk.  Aax«5y, 
elaehi/s,  Skt.  laf/hn,  rafjhu.  light).     In  astronomy. 
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the  height  above  the  horizon  of  an  object  on  the 
celestial  sphere,  measured  by  the  arc  of  a  vertical 
circle  jjassing  through  the  object.  Thus,  the  ele- 
vation of  the  equator  is  an  arc  of  the  meridian 
intercepted  between  the  equator  and  the  horizon 
of  the  place.  The  elevation  of  the  pole  is  the 
meridian  arc  intercepted  between  tlie  horizon  and 
the  celestial  pole.  It  is  the  complement  of  the 
equator's  elevation,  and  is  always  equal  to  the 
latitude  of  the  place.  The  elevation  of  a  star  or 
any  other  point  is  similarly  its  height  above  the 
horizon,  and  is  a  maximum  when  the  star  is  on 
the  meridian.     See  Altitude. 

The  architecture  and  elevation  is  the  geometri- 
cal representation  of  the  exterior,  or  section  of 
a  building,  which  gives  an  appearance  as  if  it 
were  viewed  from  such  a  distance  that  no  con- 
vergence of  lines  would  be  seen.  Technically 
speaking,  the  elevation  of  a  building  is  its  verti- 
cal right-line  projection.  The  elevation  is  one 
of  the  three  drav.ings  which  are  essential  in  de- 
signing any  architectural  structure,  the  others 
being  the  plan   (q.v. )   and  the  section   (q.v.). 

ELEVATION  AND  SUBSIDENCE.  Terms 
applied  to  vertical  movements  of  the  earth's 
crust.  The  great  movements  of  the  earth's  crust 
are  believed  to  be  due  to  the  tendency  of  the  outer 
crust  of  the  earth  to  contract  in  order  to  fit  a 
more  rapidly  cooling  and  shrinking  nucleus. 
AYhile  local  areas  may  be  elevated — that  is,  car- 
ried farther  from  the  centre  of  the  earth — due 
to  the  efforts  of  rocks  to  relieve  themselves  from 
great  lateral  stresses  by  bulging  out,  it  is  held 
by  most  geologists  that  large  areas  are  seldom 
actually  elevated,  but  that  uplift  is  only  apparent 
because  of  the  subsidence  of  adjacent  areas.  In 
other  words,  it  is  believed  that  all  parts  of  the 
crust  are  subsiding,  some,  however,  faster  than 
others,  thus  giving  the  impression  that  the  ad- 
jacent areas  are  rising.  If  the  sea-bottom  should 
subside,  the  water  would  flow  away  from  the 
continental  shores,  and  the  continents  would  ap- 
parently rise,  although  in  reality  they  might  re- 
main stationary.  The  gi-eat  movements  of  up- 
lift and  subsidence  are  ordinarily  considered  in 
two  great  classes:  (1)  epeirogenic  movements,  or 
vertical  movements  of  large  areas  such  as  con- 
tinents, or  large  parts  of  continents:  (2)  ero- 
genic, or  mountain-making  movements — i.e.  the 
movements  which  result  in  the  folding  and  cor- 
rugation of  the  earth's  crust  into  mountainous 
areas.     See  Mot'Xtain. 

ELEVATION  OF  THE  CROSS.  The  subject 
of  two  famous  paintings,  one  by  Rubens  (1610), 
in  the  Antwerp  Cathedral,  the  other  by  Van  Dyek 
(1632).  in  Xotre  Dame,  at  Courtrai,  Belgium. 
The  former  represents  the  bare  cross  being  raised 
into  position  amid  a  throng:  in  the  latter  the 
Saviour  has  already  been  crucified,  and  the  in- 
clined beam  is  being  supported  and  adjusted  by 
four  men.  surrounded  by  the  guard. 

ELEVATOR  (Lat.  elevator,  raiser,  from  ele- 
rare,  to  raise)  or  Lift.  A  mechanical  contriv- 
ance for  transporting  passengers  or  freight  be- 
tween points  at  diff'erent  levels,  such  as  the  sever- 
al stories  of  a  building.  The  modern  high-speed 
passenger  elevator  is  usiially  operated  by  hy- 
draulic or  electric  power,  and  it  consists  ( 1 )  of 
a  rectangular  car  which  moves  up  and  down  be- 
tween guides  in  a  sliaft  or  well,  with  doors  open- 
ing into  each  floor,  and  (2)  of  the  mechanism 
necessary  to  give  this  car  its  up  and  down  move- 


ment. Such  elevators  are  usually  designed  to 
run  at  a  maximum  speed  of  from  600  to  800  feet 
per  minute,  but  may  be  run  at  any  less  speed 
the  operator  may  desire.  Safety  from  accident 
is  provided  for  in  various  ways.  Broadly  con- 
sidered, modern  elevator  safety  devices  may  be 
divided  into  two  classes :  ( 1 )  Clutch  devices 
which  are  thrown  into  operation  when  the  car 
exceeds  a  certain  speed,  and  stop  the  car  by  seiz- 
ing hold  of  or  gripping  guides  fastened  to  the 
walls  of  the  elevator  shaft;  and  (2)  air-cushion 
devices,  whose  purpose  is  to  break  the  shock  of 
a  falling  car  so  that  injury  will  not  result  to  its 
passengers.  Elevator  safety  gi'ips  are  of  various 
fomis,  and  the  successful  ones  are  nearly  all 
owned  or  controlled  by  firms  which  build  ele- 
vators. 

The  general  principle  upon  which  these  devices 
operate  is  nearly  the  same,  whatever  their  indi- 
vidual forms  may  be.  A  governor  is  placed  on 
the  elevator  car  or  on  the  beam  which  supports 
the  sheaves,  whose  speed  varies  with  the  speed 
of  the  car.  When  a  certain  speed  is  exceeded 
this  governor  actuates  a  mechanism  which  throws 
the  clutch  into  operation,  as  is  seen  in  the  full- 
page  illustration.  The  older  and  most  commonly 
used  form  of  air-cushion,  invented  by  F.  T.  Elli- 
thorpe,  consists  essentially  of  making  the  loAver 
portion  of  the  elevator  shaft  tight  so  that  the 
car  falling  into  it  acts  as  a  piston  in  a  cylinder 
and  is  brought  to  a  slow  stop  by  the  compression 
of  the  confined  air.  In  one  of  the  largest  in- 
stallations of  this  form  of  cushion,  the  closed 
shaft  begins  at  the  third  story,  and  is  50  feet 
deep.  The  total  travel  of  the  car  is  287  feet, 
which  makes  the  ratio  of  the  depth  of  the  air- 
cushion  to  the  distance  of  travel  as  1  to  5.74. 
In  a  display  test  which  was  made  with  the  cush- 
ion, a  car  weighing  2000  pounds  was  allowed 
to  drop  the  total  287  feet,  and  it  came  to  a 
complete  stop  without  breaking  eggs  and  elec- 
tric-light bulbs  which  were  placed  on  the  floor 
of  the  car.  A  more  recent  form  of  air-cushion 
has  the  air-cushion  at  the  top  of  the  shaft.  In 
this  arrangement  the  car  carries  two  grips,  the 
jaws  of  which,  in  normal  operation,  encircle  but 
slide  loosely  over  two  steel  cables  provided  with 
buttons  at  intcTA-als.  These  cables  are  attached 
at  their  tops  to  a  yoke,  which  is  carried  by  a  pis- 
ton-rod and  piston  working  in  a  vertical  steel 
cylinder  placed  on  the  roof  of  the  shaft.  Nor- 
mally the  piston  is  held  at  the  top  of  the  cylin- 
der by  a  spring  latch.  When  the  car  falls  the 
governor  first  operates  a  clutch  which  opens  this 
latch,  and.  secondly,  it  operates  the  grips  which 
close  on  the  button-ropes.  This  throws  the  weight 
of  the  car  into  the  yoke  and  piston,  which,  slid- 
ing down  in  the  cylinder,  compresses  the  con- 
tained air  and  brings  the  car  to  a  gradual  stop. 
The  safety  device  is  the  most  important  appur- 
tenance of  the  elcA^ator  car ;  the  car  itself  is  of 
simple  construction,  consisting  usually  of  a  rec- 
tangular steel  framework  covered  inside  with  a 
grill  work  of  metal  and  provided  with  a  solid 
floor  and  roof  attachments  for  the  hoisting  cable. 

For  high-speed  passenger  elevators  the  operat- 
ing mechanism  is  usually  hydraulic  or  electric. 
In  hydraulic  elevators  the  hoisting  cables  run 
from  the  top  of  the  car  to  and  over  sheaves  at 
the  top  of  the  shaft,  and  thence  to  the  operating 
machinery  in  the  basement  of  the  building.  In 
the  basement  the  cables  pass  around  alternately 
fixed  and  traveling  sheaves,  the  latter  being  at- 
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tached  to  the  piston-rod  of  the  liydraulic  cylin- 
der. To  raise  the  car  the  pressure  is  turned  into 
the  C3dinder  and  forces  out  the  piston-rod,  thus 
pulling  the  traveling  sheaves  away  from  the  fixed 
sheaves.  The  hydraulic  cylinder  is  often  placed 
in  a  vertical  position,  and  the  traveling  sheaves 
move  up  and  down  in  the  same  shaft  as  the  car. 
The  operation  may  be  illustrated  by  that  of  an 
ordinary  hoisting-tackle  in  which  a  heavy  load 
is  raised  a  short  distance  by  hauling  in  a  com- 
paratively long  length  of  hoisting-rope  with  a 
pulling  force  much  smaller  than  the  Aveight  of 
the  load  lifted.  By  a  reverse  of  this  operation 
a  heavy  load  moving  a  short  distance  will  hoist 
a  light  load  through  a  long  distance.  This  is 
exactly  the  operation  performed  by  the  arrange- 
ment of  fixed  and  traveling  sheaves  of  a  hydraulic 
elevator  plant.  The  operation  of  the  most  recent 
type  of  electric  elevator  is  much  similar  to  that 
just  described  for  hydraulic  elevators.  As  ap- 
plied to  the  elevators  of  the  thirty-story  Ivins 
Syndicate  Building,  in  Xew  York  City,  the  elec- 
tric-elevator mech.inism  was  as  shown  in  the  ac- 
companying diagram. 
Here  it  will  be  observed 
that  a  nut  traveling  on  a 
screw  operated  by  an  elec- 
tric motor  gives  the  prop- 
er motion  to  the  travel- 
ing sheaves.  In  many 
forms  of  electric  elevator 
the  motor  operates  a 
drum  on  which  the  hoist- 
ing-rope is  wound  and  un- 
Avound  to  hoist  and  lower 
the  car.  If  in  this  con- 
struction Ave  substitute 
for  the  electric  motor  a 
steam-engine  to  operate 
the  drum,  Ave  have  the 
ordinary  steam  -  elevator 
arrangement.  The  only 
other  form  of  hydraulic 
elevator  than  those  de- 
scribed has  a  A'ertical 
cylinder  sunk  in  the 
ground  Avith  the  piston- 
rod  extending  upAvard 
and  the  car  supported  di- 
rectly on  the  piston-rod. 
This  form  of  elevator  is 
most  suitable  for  short 
lifts,  and  is  generally 
only  used  for  freight  ele- 
vators. 

As  indicating  the  na- 
ture and  size  of  some  of 
the  eleA'ator  installations 
in  tall  buildings,  the  fol- 
loAving  figures  are  of  in- 
terest :  M  o  n  a  d  n  o  c  k 
Block,  Chicago,  16  hy- 
draulic elevators,  all  of  16-stories  travel ;  Saint 
Paul  Building,  NeAV  York,  G  hydraulic  ele- 
A'ators,  two  26-stories  traA^el.  tAvo  IC-stories 
travel,  and  two  9-stories  travel ;  Bowling  Green 
Buildings.  New  York,  nine  hydraulic  elcA'ators, 
16-stories  travel ;  Ivins  Syndicate  Building, 
New  York,  15  electric  elevators,  five  2.5-stories 
travel,  fiA^e  26  stories  travel,  one  freight  elevator 
26-stories  travel,  two  toAver  elevators,  and  two 
sideAvalk  elevators.  The  Saint  Paul  Building 
plant    is    a    good    example    of    express    elevator 
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service.  Tavo  elevators  in  this  building  travel 
to  the  ninth  lloor,  stopping  at  every  floor;  tAVO 
traA^el  to  the  sixteenth  floor,  passing  every 
floor  beloAV  the  ninth  Avithout  stops,  or  'express,' 
and  stopi:)ing  at  every  floor  from  the  ninth  to  the 
sixteenth,  or  'local';  tAvo  traA'el  to  tlie  tAventy- 
fifth  floor,  running  express  to  the  sixteenth  floor 
and  local  aboA'e  the  sixteenth  floor.  Among  ele- 
vators designed  to  carry  heaA^y  loads  may  be 
mentioned  those  at  the  Weehawken,  N.  J.,  ter- 
minus of  the  North  Hudson  CountA'  Raihvay, 
Avhich  liaA'e  a  lift  of  148  feet,  Avith  cars  holding 
140  persons  each.  The  eleAator  in  the  Wash- 
ington Monument,  Washington,  D.  C,  has  a 
travel  of  500  feet,  and  those  of  the  Eiffel  ToAA'er 
(q.v. )  have  a  travel  of  450  feet.  For  grain 
elcA'ators,  see  that  title,  and  for  elevators  or 
hoists  for  tunneling  and  mining  Avork,  see  Tun- 
nels and  IMixiNG. 

ELEVEN  THOUSAND  VIRGINS,  The. 
See  Ursula,  Saixt. 

EL-EASHER,  el-fii^sher.  The  capital  of  Dar- 
fur  (q.v.),  Egyptian  Sudan,  Africa,  situated 
in  a  Avell-Avatered  A^alley  east  of  the  Marrah 
Mountains  ( Map :  Africa,  G  3 ) .  Owing  to  its 
position  at  the  j^oint  Avhere  some  of  the  most 
important  caravan  routes  of  northeastern  Africa 
meet,  the  toAvn  is  of  considerable  commercial 
importance.  Its  permanent  population  is  esti- 
mated  at   3000. 

EL-EAYUM.     See  Fayum. 

ELF  OWL.  The  smallest  of  American  oavIs, 
and  perhaps  the  smallest  of  all  owls — Micro- 
pallas  Whitneyi.  It  is  little  more  than  six 
inches  in  length,  and  is  reddish  gray  above  and 
Avhite  below  barred  irregularly  Avith  rufous 
broAvn.  It  dAvells  in  and  about  Arizona,  feeds 
mainly  upon  beetles  and  grasshoppers,  and  keeps 
itself  in  thickets  or  AvilloAv  copses,  nesting  almost 
invariably  in  deserted  Avoodpeckers'  holes  made 
in  the  giant  cactus.  Consult :  Fisher,  Hawks  and 
Oiols  of  the  United  States  (Washington,  1893)  ; 
and  The  Auk,  vol.   iii.    (Ncav  York,   1886). 

ELGAR,  Edaa'ard  William  (1857  —  ).  An 
English  musician,  born  at  Broadheath,  near 
Worcester.  He  was  educated  at  Littleton  House 
and  studied  the  violin  and  the  organ.  In  1882 
he  became  conductor  of  the  Worcester  Instru- 
mental Society,  and  in  1885  also  accepted  the 
position  of  organist  at  Saint  George's.  Both  of 
these  positions  he  gave  up  in  1889,  and  tAvo  years 
later  began  to  devote  himself  entirely  to  composi- 
tion. His  Avorks  Avere  universally  popular  in  Eng- 
land and  the  United  States,  the  most  representa- 
tive being:  Tlic  Black  Knight  (cantata,  1892)  ; 
Lux  Christi  (cantata,  1896)  ;  the  oratorio  The 
Light  of  Life  (1896)  ;  Choral  Suite,  from  the  Ba- 
varian Highlands  (1895);  Te  Deum  (1897); 
Dream  of  Gerontius  (cantata,  1900)  ;  a  concert 
OA'erture,  Cockaigne   (1901). 

EL-GHOR,  el-gor'',  Wadi.  The  northern  part 
of  the  great  depression  knoAvn  as  El-Araba,  which 
extends  from  the  base  of  ]Mount  Hermon  to  the 
Gulf  of  Akabah.  The  length  of  El-Ghor  from  the 
Sea  of  Galilee  to  the  Dead  Sea  is  about  65  miles, 
and  its  Avidth  varies  from  6  to  12  miles. 

ELGIN,  el'gin.  A  royal  burgh,  capital  of  El- 
ginshire, or  ISIorayshire,  Scotland,  on  the  Lossie, 
about  5  miles  from  its  seaport  Lossiemouth,  on 
tlie  Moray  Firtli,  and  71  miles  northAvest  of 
Aberdeen   (Map:   Scotland,  E  2).     Its  once  mag- 
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nifieent  cathedral,  partly  of  Early  English  and 
partly  of  Middle  Pointed  architecture,  dedicated 
to  the  Holy  Trinity,  begun  by  Bishop  Andrew 
jSloray  in  1224.  is'  now  a  ruin.  The  castle, 
styled  of  old  the  manor  of  Elgin,  whose  ruins, 
surmounted  by  an  obelisk — erected  to  the  mem- 
ory of  George^,  fifth  and  last  Duke  of  Gordon — 
crown  the  Lady  Hill,  was  a  residence  of  the 
eai-ls  of  iMoray,  for  some  time  superiors  of  the 
burgh.  Among  the  modern  buildings  are  Gray's 
Hospital,  Anderson's  Institution,  county  build- 
ings, court-house,  and  asylum.  Population  of 
Parliamentary  burgh,  in  I'OOl,  8407.  About  two 
miles  north  of  the  town  on  the  edge  of  Loch 
Sp\niie  are  the  remains  of  the  strongly  fortified 
palace  of  the  bishops  of  Moraj';  and  six  miles 
to  the  southwest  in  a  beautiful  valley  are  the 
picturesque  ruins  of  the  Cistercian  Pluscarden 
Priory,  founded  about  1230.  Elgin  was  probably 
a  royal  burgh  a?  early  as  the  reign  of  King 
David  I.  (1124-3.3),  and  had  its  privileges  con- 
firmed by  several  of  his  successors. 

ELGIN,  eFjin.  A  city  in  Kane  County.  111.,  37 
miles  west  by  north  of  Chicago,  on  the  Fox 
Eiver,  and  on  the  Chicago,  Milwaukee  and  Saint 
Paul,  and  the  Chicago  and  Northwestern  rail- 
roads (Map:  Illinois,  D  1).  The  city  is  in  a  fine 
agricultural  region,  and  is  the  centre  of  extensive 
dairy  and  ice  industries.  It  possesses  good 
water-power,  and  has  numerous  manvifacturing 
plants,  which  include  famous  watch-factories, 
condensed-milk  works,  a  silver-plate  factory, 
shirt-factory,  case-factory,  shoe-factories,  ma- 
chine-shops, foundries,  flouring-mills.  etc.  In  the 
city  are  the  Elgin  Academy,  a  Roman  Catholic 
seminary,  a  college  of  music,  and  the  Xorthern 
Illinois  Hospital  for  the  Insane,  accommodating 
1800  patients.  There  are  also  a  school  of  manual 
training,  the  Congressional  Library  for  the  Fifth 
District,  Gail  Borden  Public  Library,  and  several 
parks.  Elgin  was  settled  in  1835,  and  was  char- 
tered as  a  city  in  1854.  Its  government  is  con- 
ducted under  a  charter  of  1880,  which  provides 
for  a  mayor,  chosen  every  two  years,  and  a 
city  council,  half  of  whose  members  are  elected 
in  alternate  years.  Excepting  the  mayor,  clerk, 
city  attorney,  treasurer,  and  the  school  board, 
Avho  are  elected  by  the  people,  all  municipal  offi- 
cials are  appointed  by  the  executive,  with  the 
council's  consent.  Town  meetings  are  held  an- 
nually. The  city  owns  and  operates  its  water- 
works and  electric-light  plant.  Population,  in 
1890,  17,823;   in  1900",  22,433. 

ELGIN,  eFgin,  Thomas  Bruce,  seventh  Earl 
of  (1766-1841).  An  English  diplomat.  He  was 
educated  at  Harrow,  Saint  Andrews  University, 
and  in  Paris;  succeeded  to  the  Earldom  of  Elgin 
and  Kincardine  in  1771;  entered  the  army  in 
1785,  and  gradually  rose  to  the  rank  of  major- 
general.  In  1790  he  began  his  diplomatic  career 
as  a  special  envoy  to  the  Emperor  Leopold  II.  In 
1792  he  was  made  Minister  at  Brussels,  and  in 
1795  Envoy  Extraordinary  at  Berlin.  From 
1799  to  1805  he  was  English  Ambassador  to  the 
Ottoman  Porte,  and  it  was  while  occupying  this 
position  that  he  began  gathering  the  collection 
known  as  the  'Elgin  Marbles'  (q.v. ).  purchased 
by  the  Government  for  the  British  ^luseum  in 
1816.  Elgin  vas  a  representative  peer  from 
.Scotland  from  1790  to  1840,  but  took  little  part 
in  public  affairs  after  his  return  from  Turkey. 
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twelfth  Earl  of,  James  Bruce  (1S11-U3).  A 
British  diplomat  and  statesman,  the  son  of  the 
l^receding.  lie  was  born  in  London,  and 
was  educated  at  Eton  and  Christ  Church,  Ox- 
ford) where  he  graduated  M.A.  in  1833.  In 
1841  Southampton  elected  him  a  Liberal-Con- 
servative member  of  Parliament,  but  as  his 
father  died  the  same  year,  he  succeeded  to 
the  Scotch  peerage,  which  excluded  him  from 
the  House  of  Commons  without  admitting  him 
to  the  House  of  Lords.  He  began  his  official 
career  at  the  age  of  thirty,  as  Governor  of 
Jamaica,  and  was  Governor-General  of  Canada 
from  1847  to  1854.  His  settlement  of  the  free- 
trade  and  fishery  questions  with  the  United 
States  led  to  his  admission  to  the  English 
peerage  in  1849,  as  first  Baron  Elgin,  with  a  seat 
in  the  House  of  Lords.  In  1857  he  proceeded  to 
China  with  an  army,  as  special  envoy  to  demand 
reparation  for  the  illegal  seizure  of  a  British 
vessel.  At  Point  de  Galle  he  heard  of  the  Indian 
!Mutiny,  and  without  hesitation  diverted  his  army 
to  the  assistance  of  Lord  Canning,  who  with  his 
help  was  enabled  to  hold  out  until  reinforcements 
arrived.  The  mission  to  China  was  delayed,  but 
eventually  Lord  Elgin  arrived  there,  and  the 
Tientsin  Treaty  was  consummated  in  1858.  On 
his  return  to  England  he  Avas  appointed  Post- 
master-General, and  elected  lord  rector  of  Glas- 
gow Univ6rsit_y;  but  as  the  Chinese  refused  to 
ratify  their  treaty,  he  went  back  to  China,  and 
with  a  combined  force  of  English  and  French 
captured  Peking  (in  1860),  and  this  time  con- 
cluded a  satisfactory  convention,  which  regulated 
the  Chinese  relations  with  the  West  do-wTi 
to  1890.  In  1862  Lord  Elgin  became  Vice- 
roy of  India,  but  in  the  following  year 
death  cut  short  his  able  service.  Consult :  Wal- 
rond  (ed.).  Letters  and  Journals  of  James, 
Eighth  Earl  of  Elgin  (London,  1872)  ;  Loch, 
Personal  Narrative  of  Occurrences  During  Lord 
Elgin's  Second  Embassy  to  China,  1860  (London, 
1869)  ;  Oliphant,  Narrative  of  the  Earl  of  Elgin's 
Mission  to  China  and  Japan  in  the  Years  1857- 
58-59  (New  York,  1860)  ;  Stephen,  Dictionary 
of  National  Biography,  vii..  pp.  104-06,  by 
Arbuthnot;  Kaje,  Life  of  Lord  Metcalfe  (London, 
1858).  For  his  Indian  administration,  see  Bibli- 
ography on  India. 

ELGIN  MARBLES.  A  celebrated  collection 
of  ancient  sculptures,  brought  from  Greece  by 
Thomas,  seventh  Earl  of  Elgin,  and  acquired 
from  him  for  the  British  Mvisevim.  On  his  ap- 
pointment as  Ambassador  to  the  Porte  in  1799, 
Lord  Elgin  prepared  to  have  drawings  and  casts 
made  of  the  Athenian  sculptures,  but  vexatioiis 
hindrances  both  at  Constantinople  and  on  the 
part  of  the  local  authorities  prevented  any  prog- 
ress until,  in  1801,  he  secured  a  new  firman, 
giving  him  enlarged  powers,  and  particularly  for- 
bidding any  hindrance  to  his  "taking  away  any 
pieces  of  stone  with  inscriptions  or  figures." 
This  clause  was  stretched  to  cover  a  wholesale 
removal  not  merely  of  the  numerous  sculptures 
discovered  in  excavating,  or  in  the  walls  and 
courts  of  recent  buildings,  but  also  of  the  best 
specimens  still  in  situ.  After  a  year  of  toil,  the 
principal  figures  from  the  pediments.  15  met- 
opes and  56  slabs  from  the  frieze  of  the  Par- 
thenon, one  of  the  so-called  Caryatids  from  the 
Erechtheum,  part  of  the  frieze  of  the  Temple  of 
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Athena  Xike,  and  numerous  fragments  and  in- 
scriptions, had  been  prepared  for  shipping.  The 
war  with  France  dehiyed  the  shipment,  and 
though  the  tirst  boxes  reached  England  after  a 
short  time,  it  was  1812  before  tlie  last  con- 
signment arrived.  Strange  as  it  now  seems,  the 
Elgin  31arbles  were  at  first  received  coldly  and 
even  with  severely  hostile. criticism.  The  Society 
of  Dilettanti,  Payne  Knight  at  the  head,  decried 
them  as  merely  architectural  pieces,  the  work  of 
draughtsmen  scarcely  worthy  of  the  name  of 
artists,  and  it  was  not  till  such  recognized  authori- 
ties as  Visconti  and  Canova  had  pointed  out  their 
historical  and  artistic  value,  that  in  1816  a  com- 
mittee of  the  House  of  Conniions  was  appointed 
to  consider  their  purchase  by  the  Government. 
Lord  Elgin  had  already  spent  £51,000,  besides 
the  loss  of  interest,  which  he  estimated  at  £23.- 
240.  The  hearing  proved  the  legalitj'  of  his 
title,  and  the  testimony  of  many  artists  con- 
firmed the  favorable  judgments  of  the  foreign 
critics,  so  that  the  committee  reported  to  the 
House  on  June  7,  1816,  in  favor  of  their  pur- 
chase for  £35,000.  The  attacks  against  Lord 
Elgin  were  by  no  means  confined  to  tlie  criticism 
of  his  marbles.  His  act  was  denounced  violently 
as  vandalism  of  the  most  flagrant  kind,  and 
the  wrath  of  Lord  Byron  found  expression  in 
'Childe  Harold's'  lament  over  "The  walls  defaced, 
the  moldering  shrines  removed  by  British 
hands."  There  can  be  no  doubt  that  in  the  re- 
moval of  some  of  the  metopes  Elgin's  workmen 
had  wrought  considerable  damage  to  what  still 
remained  of  the  Parthenon,  after  the  explosion 
of  1687;  but  a  large  part  of  the  sculptures  were 
not  in  place,  and  those  that  had  not  fallen  were 
a  mark  for  the  wanton  destructiveness  of  the 
Turkish  garrison.  The  accounts  of  contemporary 
travelers,  and  the  present  condition  of  what  was 
left  behind,  show  very  plainly  what  would  have 
been  the  fate  of  these  masterpieces  had  they 
not  been  rescued.  The  Turks  had  already  used 
many  fragments  in  the  walls  of  the  Acropolis 
and  of  private  houses,  and  a  considerable  mass 
of  marble  had  only  recently  been  burned  to 
furnish  lime  for  mortar.  Consult:  Michaelis, 
Der  Parthenon  (Leipzig,  1871);  id..  Ancient 
Marhles  in  Great  Britain,  trans,  by  Fennell 
(Cambridge,  1882)  ;  Ancient  Marhles  in  the 
British  Museum,  vols,  vi.-ix.  (London,  1830-39: 
1842)  ;  A.  H.  Smith,  Catalogue  of  Sculpture  in 
the  Department  of  Greek  and  Roman  Antiquities 
(London,  1892) .  For  the  subjects  of  these  sculp- 
tures, see  Parthexois';  for  their  place  in  the 
history  of  C4reek  art,  see  Sculpttjbe,  Greek. 

ELGINSHIRE,  oFgnn-shir,  :Moratshire,  or 
MuRRAYSiiiRF.  A  maritime  county  in  the  north- 
eastern part  of  Scotland,  on  the  ^Moray  Firth 
(Map:  ^Scotland,  E  2).  Area,  476  square  miles. 
In  the  south  the  high  and  rugged  ^lonadhliadh 
^fountains  of  Inverness-shire  divide  the  basins  of 
the  Spey  and  Findhorn.  The  soil  is  very  fertile 
in  the  north  and  the  county  is  noted  for  its  ad- 
vanced state  of  agricvilture.  It  has  profitable 
salmon  fisheries.  Its  principal  industry  is  the 
manufacture  of  whiskv.  Chief  town,  Elgin. 
Population,  in  1801,  27,760;  in  1851,  39,000;  in 
1001,  44,800, 

EL-HASA,  rl-hii'za.  A  trilnitary  State  of 
Turkey,  included  in  the  Turkisli  Vilayet  of 
Basra,  on  the  eastern  coast  of  Arabia  (Map: 
Turkey  in  Asia,  R  10).     Its  surface  is  generally 


flat  and  sandy,  with  here  and  there  an  oasis. 
The  inhabitants,  who  number  about  150,000, 
are  chiefly  engaged  in  raising  camels  and  in 
cultivating  dates.  Capital,  El-Hofuf  (q.v. ).  The 
territory  has  been  a  dependency  of  the  Ottoman 
Empire  since  1810. 

EL-HOFUF,  el-ho-foof,  or  HOFHUF.  The 
capital  of  El-Hasa,  Arabia,  near  the  Persian 
Gulf  (^lap:  Asia,  DO).  It  has  an  estimated 
population   of  over   42,000. 

ETliI  (Heb.  'Ell,  elevation).  A  priest,  and, 
according  to  the  biblical  account,  also  one  of 
the  judges  of  the  Hebrew  confederacy.  He  was 
of  the  family  of  Ithamar,  the  youngest  son  of 
Aaron  (cf.  I.  Chron.  xxiv.,  3  with  II,  Sam,  viii. 
17  and  I.  Kings  ii.  27),  and  apparently  the  first 
high  priest  in  that  branch  of  Aaron's  family, 
the  otfice  having  previously  belonged  to  the 
family  of  Aaron's  son  Eleazar  (cf.  Judges  xx. 
28).  Eli  was  also  judge  over  Israel  for  forty 
years  (I.  Sam.  iv.  18;  the  Septuagint  has 
'twenty  years').  The  boy  Samuel  was  brought 
up  in  the  temple  under  his  care  (I.  Sam.  ii.  II, 
21).  Eli's  two  sons,  Hophni  and  Phinehas,  were 
guilty  of  severe  misconduct  (I.  Sam.  ii.  12-17, 
22),  for  which  Eli  reproved  but  did  not  punish 
tliem  (I.  Sam.  ii.  23-25).  For  this  neglect 
Yahweh  censured  him.  telling  him,  first  through 
"a  man  of  God'  (I.  Sam.  ii.  27-36),  and  then 
llirough  the  youthful  Samuel  (I.  Sam.  iii.  11-18), 
that  his  house  should  be  punished  for  its  wicked- 
ness. This  promise  was  executed  in  the  battle 
of  Eben-ezer  (I.  Sam.  iy.  1,  10-11),  when  Hophni 
and  Phinehas  were  slain  and  the  ark  of  God 
taken  by  the  Philistines.  When  Eli,  then  ninety- 
eight  years  old.  heard  the  news,  he  fell  backward 
from  his  seat  and  died  (I.  Sam.  iv.  15,  18).  The 
priesthood  finally  passed  out  of  the  house  of 
Ithamar  in  the  days  of  Solomon  (I.  Kings,  ii. 
27). 

E'LIA.     See  LAire,  Ghables.  * 

ELIA,  Rabbi.    See  Wilna,  Rabbi  Elia. 

ELI'AS,  .Ipocaltlpse  of.  See  Apocrypha, 
Old  Testament. 

ELIAS,  a-le'as,  DoMiXGO  (180.5-67).  A  Peru- 
A'ian  statesman.  He  was  born  at  lea.  Peru,  and  was 
educated  at  the  College  of  ^ladrid  and  in  France. 
Returning  to  Peru  in  1825.  he  became  an  enthu- 
siastic supporter  of  liberal  and  progressive  prin- 
ciples. One  of  his  most  noteworthy  achievements 
was  the  introduction  of  the  planting  of  cotton  on 
a  large  scale  into  the  new  republic.  The  culti- 
vation of  the  vine  and  the  introduction  of 
Chinese  labor  were  also  due  to  him.  He  estab- 
lished at  Lima  the  College  of  Our  Lady  of 
Guadalupe,  and  several  other  educational  insti- 
tutions, and  afterwards  played  a  conspicuous 
part  as  a  soldier  and  legislator.  He  became 
President  of  Peru  in  1858. 

ELIAS,  Ney  (1844-97).  An  English  explorer 
and  diplomat,  born  at  Widmore  (Kent).  In 
1865  he  became  a  fellow  of  the  Royal  Gfographi- 
cal  Society,  in  1866  went  to  Shanghai,  China,  as 
the  employee  of  a  mercantile  firm,  and  in  1868 
set  out  upon  an  expedition  for  the  examination 
of  the  new  and  old  courses  of  the  Hoang-ho  River. 
In  1872  he  undertook  a  difllciilt  journey  of  4800 
miles  across  the  Gobi  Desert  to  Xizhni  Novgorod. 
The  results  of  tliis  expedition  were  described  by 
him  in  a  paper  written  for  the  Royal  Geographi- 
cal Society,  from  which  he  received  a  gold  medal. 
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He  was  appointed  extra  attache  to  the  Foreign 
Office  at  Calcutta  iu  1S74,  shortly  afterwards  as- 
sistant to  the  British  resident  at  Mandalay,  and 
in  1S77  an  attache  to  the  mission  at  Kashgar. 
Later  he  was  variously  detailed  for  special  duty, 
and  from  1891  imtil  his  retirement  in  1896  was 
Consul-General  for  Khorasan  and  Seistan.  In 
18S5  he  began  a  survey  from  the  Chinese  boun- 
dary to  Ishkashim  (a  distance  of  GOO  miles). 
During  this  ex^jedition  he  contributed  much  to 
the  determination  of  the  geography  of  the  Pamirs, 
and  decided  the  Panja  Eiver  to  be  the  upper 
course  of  the  Oxus,  or  Amu-Daria.  His  writings 
include  chiefly  papers  in  the  journals  of  the 
Royal  Asiatic  Society  and  the  Royal  Geographi- 
cal Society,  and  an  English  version  of  the  Tarikli- 
i-Rnshidi  of  Mirza  Haidar  (with  E.  D.  Ross, 
1897). 

ELIAS  LEVI'TA.     See  LE^^TA,  Elias. 

ELIE  DE  BEAUMONT,  a'le'  de  bo'mox'. 
Jeax  Baptiste  Armaxd  Louis  Leoxce  (1798- 
1874 ) .  A  French  geologist.  He  was  born  at  Canon 
(Calvados),  and  educated  at  the  Ecole  Polytech- 
nique  and  the  Ecole  des  Mines  in  Paris.  In  1823 
he  accompanied  Dufrenoy  and  De  Villiers  on  a 
scientific  tour  of  England  and  Scotland.  Many 
of  the  scientific  observations  made  during  this 
journey  were  embodied  in  the  volume,  Voyage 
mctaUurgique  en  Angleterre  (1827),  of  which 
Elie  de  Beaumont  and  Dufrenoy  were  joint 
authors.  Elie  de  Beaumont  was  one  of  the  found- 
ers of  the  geological  survey  of  France,  and  ren- 
dered valuable  services  in  the  publication  of  maps 
and  descriptions  of  the  geologj*  of  that  country. 
He  also  made  an  exhaustive  study  of  mountains, 
and  it  is  in  this  connection,  perhaps,  that  his 
name  is  best  known  to  scientists.  While  his 
theory,  that  mountain  ranges  of  the  same  orien- 
tation are  contemporaneous  and  formed  by  the 
same  causes,  did  not  meet  with  general  accept- 
ance, it  was  the  means  of  attracting  increased 
interest  to  this  branch  of  geology.  In  its  sup- 
port he  also  collected  and  published  much  new 
information.  In  1829  he  was  made  professor  of 
geology  at  the  Ecole  des  Mines,  and  in  1835  he 
became  a  member  of  the  Academy  of  Sciences. 
On  the  death  of  Arago  (1853)  he  was  selected  to 
serve  as  perpetual  secretaiy  of  the  Academy.  He 
was  elected  to  membership  in  many  foreign  scien- 
tific societies,  including  the  Academy  of  Berlin 
and  the  Royal  Society  of  London.  In  1852  he 
became,  by  decree,  a  Senator  of  France.  His  best- 
known  works  are  LeQons  de  geologie  pratique 
(1847)  and  yoiice  siir  le  systcme  des  montagnes 
(1852). 

ELI  GILTS,  e-lij'i-ns.  Saint,  also  called 
Eloi,  or  Eloysius  (c.588-659).  An  artist  and 
bishop  of  early  France,  the  patron  saint  of 
goldsmiths.  He  was  born  near  Limoges,  about 
588.  He  learned  the  goldsmith's  trade,  was 
introduced  at  the  Court  of  Clotaire  II.,  and 
became  Master  of  the  Mint  under  that  king 
and  his  son  and  successor,  Dagobert  I.  (628- 
38 ) .  Both  kings  trusted  him  with  impor- 
tant works,  among  them  a  chair  of  gold,  which 
is  said  to  be  still  extant.  He  also  made  shrines, 
ornaments  for  tombs,  sarcophagi,  etc.  Eligius 
was  a  faithful  and  conscientious  servant  of  his 
masters,  and  showed  a  strong  inclination  to  piety. 
He  gave  liberally  to  the  poor,  founded  religious 
houses,  and  was  active  against  heretics.  In  time 
lie  became  a  priest,  and  in  641  was  made  Bishop 


of  Xoyon.  After  setting  the  affairs  of  his  dio- 
cese in  order,  he  made  a  missionary  visit  to  the 
heathen  of  Flanders  and  Zeeland.  His  life  and 
works  are  in  Migne,  Fatrologia  Latina,  Ixxxvii. 

ELIHtr,  e-lI'Tiu  or  eFi-hu.  One  of  the  speak- 
ers in  the  Book  of  Job.  In  the  prose  introduc- 
tion to  his  four  speeches,  which  occupy  chaps, 
xxxii.-xxxvii.,  he  is  said  to  be  a  son  of  Barachel, 
the  Buzzite,  of  the  family  of  Ram.  The  fact  that 
his  name  does  not  occur  among  the  friends  of 
Job  in  the  old  prose  story  preserved  as  a  pro- 
logue and  an  epilogue  to  the  work  indicates  that 
the  section  ascribed  to  Elihu  is  a  later  supple- 
ment to  the  dialogues.  This  conclusion  is  amply 
sustained  by  the  internal  evidence.  Though  the 
author  appears  with  an  air  of  superior  knowl- 
edge, as  if  a  new  solution  of  the  riddle  were  to 
come  from  his  lips,  his  arguments  are  precisely 
the  same  that  have  already  been  urged  by  the 
three  friends.  Even  his  language  is  reminiscent 
of  their  speeches.  The  most  incisive  and  sympa- 
thetic criticism  cannot  make  of  the  chapters  a 
real  contribution  to  the  discussion  or  a  work 
worthy  of  the  pen  of  that  inspired  poet  to  whom 
we  owe  the  dialogues.  Only  in  his  angelology  does 
the  author  show  a  certain  originality;  but  his 
views  on  that  subject  have  no  bearing  on  the 
great  arguments  of  the  book,  and  clearly  betray 
his  later  date.  The  weight  of  scholarly  opinion 
is  strongly  against  the  authenticitj'  of  these 
speeches.  Such  critics  as  have  recently  at- 
tempted their  rehabilitation  have  been  largely 
influenced  by  the  manifest  possibility  of  greatly 
improving  the  text  by  conjectural  emendation. 
Consult:  Duhm,  Das  Buch  Hiob  (Freiburg, 
1897);  Budde,  Das  Buch  Hiob  (Gottingen, 
1896)  ;  Chevne,  "Job,"  in  Encyclopcedia  Bihlica, 
(London,  1899). 

ELFJAH  (Heb.  Eliyuhu,  Yahweh  is  God;  in 
the  Greek  form,  occurring  in  the  New  Testament, 
'HX/aj,  Elias).  A  Hebrew  prophet  of  an  early 
type,  who,  however,  helps  to  inaugurate  the 
movement  that  leads  to  the  triumph  of  ethical 
monotheism  among  the  Hebrews.  The  story  of 
Elijah  is  elaborately  told,  chiefly  in  connection 
with  the  reign  of  Ahab  ( I.  Kings  xvii.-xxi. ) ,  but 
also  in  connection  with  that  of  Ahab's  successor, 
Ahaziah  (TI.  Kings  i.-ii.).  This  narrative  is 
probably  based,  as  is  also  the  story  of  Elisha 
(Elijah's  successor),  on  separate  literary  sources 
which  lay  before  the  compiler  of  Kings,  and 
which  contained  a  series  of  stories  with  legend- 
ary embellishments  of  the  earlier  prophets  and 
seers  that  have  been  rather  skillfully  woven  into 
the  narrative  of  the  kings  of  Israel  and  Judah. 
Elijah,  Avhose  home  appears  to  have  been  in 
Gilead  (though  the  reading  I.  Kings  xrvii.  1  is 
not  certain),  may  be  designated  as  a  Yahweh 
purist,  who  resented  the  amalgamation  of  the 
Yahweh  ctilt  with  the  worship  of  the  Canaanit- 
ish  Baalim  (see  Baal),  and  whose  fierce  opposi- 
tion was  brought  to  a  climax  by  Ahab's  readi- 
ness, for  jiolitical  reasons,  to  introduce  the  cult 
of  the  Tyrian  Baal  into  the  domain  of  Israel. 
He  represents  the  opposition  to  all  Baal-worship 
brought  to  a  focus  through  the  step  taken  by 
Ahab  in  adding  to  the  local  Baal  cults  the  wor- 
ship of  a  Baal  originally  akin  to  the  Canaanitish 
Baals,  but  mIio  as  the  specific  Baal  of  Tyre  out- 
side of  Hebrew  domain  Mas  introduced  merely  as 
a  symbol  of  the  alliance  between  Israel  and 
the  Tyrian  kingdom  that  was  brought  about  by 
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the  marriage  of  Ahab  with  the  Tyrian  princess 
Jezebel. 

Elijah  is  rather  abriq^tly  introduced  by  the 
writer  as  the  uncompromising  opponent  of  Ahab, 
to  whom  he  dechires  that  no  rain  or  dew  is  to 
fall  save  at  the  Prophet's  declaration.  A  famine 
ensues,  during  which  time  Elijah  is  miraculously 
fed  by  ravens.  The  famine  increases,  and  at  last 
Ahab  is  forced  to  yield  and  give  his  consent  to  a 
contest  between  Elijah  and  the  prophets  of  Baal. 
The  latter  call  upon  Baal  to  send  down  the  rain, 
but  in  vain.  When  Elijah,  however,  apjjeals  to 
Jehovah,  lightning  comes  to  consume  the  bullock 
which  the  Prophet  had  placed  on  an  altar  soaked 
with  w^ater.  By  the  order  of  Elijah,  the  prophets 
of  Baal  are  slain  at  the  brook  Kishon,  and  rain 
is  sent  by  Jehovah.  Such  is  the  general  char- 
acter of  the  Elijah  stories,  all  intended  to  illus- 
trate the  superiority  of  Jehovah  over  other  gods. 
Ahab  is  rejiresented  as  again  led  astray  by 
Jezebel,  wdio  continues  the  opposition  to  Elijah. 
At  times  the  latter  is  portrayed  nigh  unto 
despair;  but  he  is  encouraged  by  Jehovah,  who 
appears  to  him  in  the  'rustling  of  the  breezes,' 
and  while  threatening  destruction  to  Israel 
promises  escape  to  those  who  do  not  bow  the 
knee  to  Baal.  Even  though  the  story  of  his  life  as 
given  in  the  Bible  be  considered  as  having 
legendary  and  mythical  features,  we  see  in  Elijah 
one  of  the  most  striking  figures  in  Hebrew  his- 
tory— one  whose  attitude  foreshadows  important 
changes  in  the  religious  life  of  the  people.  He 
shares,  however,  many  of  the  characteristics  of 
the  old-time  seer,  whose  chief  function  it  was  to 
give  oracles  and  to  control  the  moods  of  the  deity 
in  whose  service  he  stood.  He  wears  a  primi- 
tive dress — a  robe  of  goat's  or  camel's  hair  with 
a  leathern  girdle.  He  is  accompanied  often  by 
a  guild  of  prophets,  though  at  times  he  myste- 
riously disappears  and  seeks  the  solitude  of  the 
wilderness.  So,  during  the  great  famine,  it  is  in 
the  wilderness  that  ravens  bring  him  bread  and 
meat  every  morning  and  evening,  and  it  is  again 
in  a  solitary  spot  of  the  wilderness  beyond  Beer- 
sheba  that  his  strength  is  miraculously  restored 
to  him  through  a  cake  and  a  cruse  of  water  that 
suddenly  appear  and  which  sustain  him  for  forty 
days.  He  is  not  connected  with  any  sanctuary, 
and  holds  no  position  at  the  Court.  His  appear- 
ance is  as  sudden  as  his  disappearance.  His 
courage  is  unljounded,  for  those  parts  of  the 
narrative  which  picture  him  denouncing  King 
Ahab — as  e.g.  for  the  judicial  murder  of  Na- 
both,  I.  Kings  xxi.  17-20  (see  Ahab) — rest  upon 
historical  ground  that  may  be  regarded  as  solid, 
even  though  details  have  been  added  to  color 
the  dramatic  situation.  The  transfiguration 
of  Elijah,  which  takes  place  in  the  presence  of 
his  disciple  Elisha  (II.  Kings  ii.  11),  may  be 
a  strange  touch  illustrating  the  admixture  of 
myth  and  legend.  A  fiery  chariot  with  fiery 
steeds  descends  from  above,  and  Elijah  rides  in 
the  storm  to  heaven.  An  old  storm  myth,  in 
which  the  rolling  of  the  clouds  is  taken  as  por- 
traying the  storm-god  himself  riding  in  his  char- 
iot, may  have  been  incorporated  into  the  story  of 
the  old  prophet.  The  mantle  of  Elijah  falls  from 
him  as  he  ascends  and  it  is  picked  up  by  Elisha. 
In  this  way  the  indication  is  given  tliat  Elisha 
is  to  continue  the  work  of  Elijah.     See  Elisha. 

ELIJAH.  An  oratorio,  first  performed  at 
Birmingham,  England,  August  26.  1840.  the 
music  of  which  is  bv  ]\Iendelssohn  and  the  words 


by   Bartholomew.     The   biblical   passages   repro- 
duced Mere  selected  by  Shubring. 

ELIM'INANT.  See  Determinants;  Elim- 
ination. 

ELIM'INATION  (from  Lat.  eliminare,  to 
turn  out  of  doors,  from  ex,  out  +  linien,  thresh- 
old). A  process  by  which,  from  a  number  of 
statements  concerning  several  (juantities,  a  sepa- 
rate statement  concerning  each  is  obtained.  In 
a  larger  sense,  it  means  the  setting  aside  of  all 
extraneous  considerations — of  everything  not  es- 
sential to  the  result.  In  algebra,  elimination  is 
the  operation  which  causes  a  quantity  or  a  let- 
ter common  to  two  or  more  equations  to  disap- 
pear, thus  reducing  a  given  system  of  equations 
to  one  of  a  less  number  of  unknowns.  If  three 
imknown  quantities,  for  instance,  are  to  be 
found  from  three  independent  equations,  the  first 
step  is  to  form  from  the  three  given  equations 
two  new  ones,  so  as  to  eliminate  one  of  the  un- 
known quantities.  From  these  two  equations  an- 
other of  the  unknown  quantities  is  eliminated, 
giving  one  equation  of  one  unknown  quantity,  the 
value  of  wliich  is  then  found.  In  solving  simul- 
taneous linear  equations,  the  simplest  methods 
are  those  of  addition  (or  subtraction)  and  com- 
parison. In  the  former  method  the  coefficients 
of  the  unknown  to  be  eliminated  are  made  alike, 
or  alike  except  in  sign,  and  the  two  equations 
subtracted  or  added  member  to  member,  thus 
causing  the  unknown  to  disappear.  In  the  lat- 
ter case  each  equation  is  solved  for  the  chosen 
unknown  in  terms  of  the  other  unknowns,  and 
these  expressions  for  the  same  quantity  equated 
one  to  another.  In  complicated  equations,  elimi- 
nation becomes  difficult  and  often  impossible. 
Two  methods  for  eliminating  a  single  unknown 
from  two  consistent  equations  of  any  degree  de- 
serve special  mention.  The  first,  known  as  Syl- 
vester's dialytic  method,  will  best  be  understood 
from  an  example : 

To  eliminate  x  from  the  equation — 

a^x^  -{-  QnX^  +  a^x  +  flo  =  0 
h.,x^  +  b,x  +  bo  =  0 
^Multiplying  the   members   of  the    first   equation 
by  X,  and  those  of  the  second  by  x  and  a?^  suc- 
cessively, we  have — 

«3  X^  +  Oo  X-  -\-  QiX  -\-  Of,  =^  0 

tta  a;*  -{-  UnX^  -}-  Ci  x''  -{-  OgX  =0 

b.x''+b,x  +  bo  =  0 

b.,  xr^  -\-  bi  X-  -\-  bo  X  :=  0 

b.  X*  +b[x^+boX^-  =0 

The    eliminant    of    these     five    equations    in 

x^,  x^,  x^.  X  is — 


=  0 


(See  Determinants.] 

This  method  may  be  applied  to  certain  systems 
of   more   than    two   equations.      Euler   also   sug- 
gested an  ingenious  method,  as  follows: 
Given  the  equations : 

Fix)  =  «3j?^  +  a.x-  -f  Ot^x  +  Oo  =  0 
Ux)  =  M'  +  6ia?+  b„  =  0 

These  enuations.  being  consistent,  liave   a   com- 
mon root,  r.     Hence — 
F(x)_ 

X- 


0 

03 

a. 

<h. 

do 

flj 

a. 

f'l 

do 

0 

0 

0 

b. 

h. 

b, 

0 

bo 

h. 

h 

0 

ft. 

&i 

ho 

.0 

0 
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Dividing  these  equations  number  for  number 
and  equating  the  coefficients  of  like  powers  of  x, 
five  equations  are  found,  Avhose  elimiuant  is  the 
same  as  that  given  above.  Consult:  Muir, 
Theory  of  Determinants  (London,  1890)  ;  Burn- 
side  and  Panton,  Theory  of  Equations  (Dublin, 
1901). 

ELIO,  a-le'6,  Fra^'Cisco  Javieb  (1767-1822). 
A  Spanish  general.  He  was  born  at  Pamplona, 
and  was  educated  at  the  ^lilitary  Academy  of 
Puerto  Santa  Maria.  He  fought  with  distinction 
in  the  wars  in  Northern  Africa,  and  in  the  cam- 
paign with  France  (1793-1795),  and  on  Septem- 
ber 9,  1807,  recaptured  ilontevideo  from  the 
English,  and  became  governor  of  the  city.  Re- 
called to  Spain  in  1812,  he  became  commander  of 
the  Army  of  Murcia,  and  was  afterwards  ap- 
pointed Governor  and  Captain-General  of  that 
province  and  of  Valencia.  In  consequence  of  his 
cruelty  and  tyranny,  he  was  captured  after  the 
reestablishment  of  the  Constitution  of  1812  and 
imprisoned  by  the  insurgents  in  the  citadel, 
■where,  upon  an  attempt  of  the  soldiery  to  effect 
his  release,  he  "was  brought  before  a  popular 
tribunal,  sentenced  to  death,  and  executed. 

EL'IOT,  Charles  Wixliam  (1834—).  An 
American  educator  of  note.  He  was  born  in 
Boston,  Mass.,  graduated  at  Harvard  in  1853, 
■vvas  tutor  in  mathematics  there  from  1854  to 
1858.  and  was  assistant  professor  of  mathematics 
and  chemistrv  in  the  Lawrence  Scientific  School 
of  HarA-ard  from  1858  to  1863.  The  years  1863- 
65  he  passed  in  Europe  in  the  study  of  chem- 
istry and  in  the  investigation  of  educational 
methods,  and  from  1805  to  1869  he  held  the  chair 
of  analytical  chemistiy  in  the  Massachusetts 
Institute  of  Technology,  then  newly  founded. 
In  1869  he  became  the  twenty-second  president 
of  Harvard.  His  accession  marked  an  epoch  in 
the  history  of  the  institution.  He  forthwith 
began  a  remodeling  of  the  curriculum  on  a  lib- 
eral basis,  broadly  patterned  after  that  of  Euro- 
pean universities.  The  elective  system  as  known 
to  American  education  Avas  devised  by  him. 
His  aim  was  to  make  this  system,  as  conducted 
at  Harvard,  not  less  strict  in  its  requirements, 
but  more  inclusive  in  its  priA^ileges,  than  that 
traditionally  associated  Avith  the  American  col- 
lege. He  became  an  acknoAvledged  authority  on 
higher  education,  and  his  annual  reports  haA-e 
been  generally  regarded  as  important  documents 
in  the  study  of  problems  connected  with  the  sub- 
ject. He  also  became  widely  kno^A^l  as  an 
occasional  speaker  and  a  writer  on  education- 
al and  other  topics.  He  receiA'ed  the  honor 
of  election  to  numerous  learned  organizations, 
including  the  American  Academy  of  Arts  and 
Sciences  of  Boston,  the  American  Philosophical 
Society,  and  the  Massachusetts  Historical  So- 
ciety. His  publications  include  The  Compen- 
dious Manual  of  Qualitative  Chetnical  Anah/sis 
(Avith  F.  H.  Storer.  1869:  16th  ed..  as  revised  by 
Nichols  and  re-revised  by  Lindsay.  1892)  :  The 
Working  of  the  American  Democracy,  an  address 
(1888);  American  Contributions  to  Civilization, 
and  Other  Essays  (1897)  :  and  Educational  Re- 
form:   Essays  and  Addresses   (1898). 

ELIOT,  George  (1819-80).  The  pseudonym 
of  ]\lary  Ann  EAans,  generally  recognized  as  the 
foremost  of  English  Avomen  novelists.  The  Evans 
family,  originally  Welsh,  was  of  sturdy,  middle- 
class  stock.    Her  grandfather.  George  Evans.  Avas 


a  carpenter  and  builder  in  Derbyshire.  Her 
father,  Robert,  bred  to  the  same  business,  seems 
to  have  been  a  man  of  uncommon  vigor,  both 
physical  and  mental,  Avith  an  inborn  knowledge 
of  valuations  that  won  him  high  repute  as  a  land 
agent.  In  this  capacity  he  Avas  engaged  by  Mr. 
Francis  XcAvdigate  to  take  charge  of  his  Arbury 
estate  in  Warwickshire,  and  here,  at  South 
Farm,  George  Eliot,  the  third  child  by  his  sec- 
ond Avife,  Avas  born,  in  the  heart  of  that  stolid 
farming  life  of  the  English  midlands  Avhich  she 
Avas  later  to  mirror  back  so  faithfully.  The  de- 
tails of  the  author's  early  years,  her  companion- 
ships, her  physical  surroundings  and  mental 
groAvth,  might  easily  be  filled  in  from  her  Avrit- 
ings,  since  few  novelists  have  drawn  so  freely 
from  their  oAvn  personal  and  intimate  experi- 
ences. The  chief  landmarks  of  the  neighborhood 
can  readily  be  identified  in  her  earlier  volumes. 
Arbury  Court  is  the  'Cheverel  ^lanor'  of  Mr. 
Gilfil's  Love  Story ;  the  toAvn  of  Nuneaton  is  the 
'Milby'  of  Janet's  Repentance ;  and  its  suburb, 
Chih-ers  Coton.  figures  as  'Shepperton'  in  Amos 
Barton.  Her  family  are  admittedly  the  pro- 
totypes of  the  Dodsons  in  The  Mill  on  the  Floss; 
there  is  much  of  her  brother  Isaac  in  the  Tom 
TulliAer  of  the  same  noAel ;  and  critics  have 
traced  a  resemblance  betA\een  her  father  and 
Caleb  Garth  in  Middlemarch,  and  haA'e  identified 
her  mother  Avith  the  inimitable  ^Mrs.  Poyser  in 
Adam  Bede.  These  analogies  must  not  be  pushed 
too  far,  but  that  George  Eliot's  OAvn  personality 
is  set  forth  in  the  character  of  Maggie  TulliA"er 
there  can  be  no  doubt.  As  a  piece  of  unsparing 
self-reA'elation,  a  searching  analysis  of  a  child's 
moods  and  emotions,  it  can  hardly  be  duplicated. 
In  Maggie,  she  has  drawn  herself  as  an  impetu- 
ous, proud,  and  highly  sensitiAe  child,  Avith  an 
instinct  for  passionate  deA'otion  to  some  one  per- 
son— an  instinct  Avhich  throughout  her  life  Avas 
a  A'ital  necessity  to  her.  Like  ^laggie,  too,  she 
A\as  not  a  precocious  child,  preferring  play  to 
study,  and  learning  to  read  Avith  difliculty.  It 
must  be  admitted  that  at  this  time  her  stock  of 
books  Avas  not  inspiring,  chief  among  them  being 
.Esop's  Fables,  Joe  Miller's  Jest-Book,  and  De- 
foe's History  of  the  Devil.  The  local  schools  of 
Nuneaton  supplied  her  early  needs,  but  the  im- 
portant formatiAe  years  from  tA\elA-e  to  fifteen 
Avere  passed  at  a  school  in  Coventry,  the  tone  of 
Avhich  Avas  strongly  eA^angelical.  Her  mother's 
death  in  1835.  devolving  upon  her  much  of  the 
care  of  the  farm,  interrupted  her  studies  tem- 
porarily. Yet  she  soon  found  means  to  gratify  her 
aAA^akened  thirst  for  knowledge,  though  so  assidu- 
ously and  imsystematically  that  at  the  age  of 
nineteen  she  could  describe  her  mind  as  "an  as- 
semblage of  disjointed  specimens  of  histoiy, 
ancient  and  modern,  scraps  of  poetry  picked  up 
from  Shakespeare.  Cowper,  Woi'dsAvorth,  and 
Milton,  morsels  of  Addison  and  Bacon,  Latin 
A'erbs,  geometry,  entomology,  and  chemistry." 

When  George  Eliot  was  twenty-one,  her  fath- 
er's retirement  from  business  and  his  remoAal  to 
CoA'entry  brought  a  momentous  change  into  her 
life.  Hitherto  she  had  stifled  in  the  intellectual 
isolation  of  dull,  monotonous  farm  life.  Hence- 
forth her  mental  horizon  was  destined  to  grow 
steadily  broader.  At  Coventry  she  met  George 
Bray,  the  author  of  an  Enquiry  Concerning  the 
Origin  of  Christianity,  which  profoundly  affected 
her  religious  amcavs.  In  the  first  enthusiasm  of  her 
ncAv  convictions  she  ceased  to  attend  church — an 
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attitude  of  open  aggressiveness  Avhich  almost  led 
to  a  serious  breach  with  her  father.  But  friends 
eflected  a  reconciliation,  she  agreed  to  attend 
services  once  more,  and  for  the  remainder  of  her 
life  maintained  a  consistent  tolerance  toward 
the  sincere  beliefs  of  others,  even  when  she  re- 
garded them  as  mere  superstitions.  It  was 
through  George  Bray  that  she  was  led  to  under- 
take her  first  serious  literary  work,  a  transla- 
tion from  the  German  of  Strauss's  Life  of  Christ. 
The  task  absorbed  her  for  two  years,  though  it 
seems  to  have  bored  her  sadly  toward  the  end, 
and  at  times  she  revolted  from  her  autlior's  atti- 
tude. In  184G,  when  her  translation  appeared, 
she  declared  herself  'Strauss-sick' — it  made  her 
ill  dissecting  the  beautiful  story  of  the  crucifix- 
ion. 

George  Eliot's  life  as  an  author,  from  the  ap- 
pearance of  the  Strauss  translation  to  the  day  of 
her  death,  may  conveniently  be  divided  into  three 
periods,  tlie  first  extending  down  to  her  union 
with  Mr.  Lewes  in  1853;  the  second  and  third 
covering  respectively  her  earlier  and  later  novels, 
sharply  divided  by  the  production  of  Romola. 
Her  father's  deatli  in  1849  leaving  her  free,  she 
made  her  first  visit  to  the  Continent,  spending 
eight  months  in  Geneva.  A  review  of  ^lackay's 
Progress  of  the  Intellect,  which  appeared  in  the 
Westminster  Review  soon  after  her  return,  re- 
sulted in  her  appointment  as  assistant  editor  of 
that  review,  as  reorganized  by  ]SIr.  Chapman. 
Through  the  Review  she  came  in  contact  with 
many  of  the  chief  literarj'  lights  of  the  period, 
with  troude  and  J.  S.  Mill,  Theodore  Parker  and 
Harriet  Martineau.  But  "her  brightest  spot  is 
the  deliciously  calm  new  friendship  that  Herbert 
Spencer  gives  her,"  and  it  was  through  the  lat- 
ter that  she  met  George  Henry  Lewes. 

To  what  extent  an  open  disregard  for  accepted 
conventions  may  be  excused  by  an  honest  belief 
in  the  integrity  of  one's  own  purpose  can  prob- 
ably never  be  decided.  It  is  certain  that  George 
Eliot  felt  deeply  the  censure  of  relatives  and 
friends,  yet  at  the  same  time  she  was  firm  in  her 
conviction  that  her  acts  were  justified.  A  legal 
marriage  was  impossible,  since  Lewes  already 
had  a  wife  living,  from  whom  he  was  separated 
imder  circumstances  that  precluded  the  possibility 
of  a  divorce.  But  that  both  ]\Iiss  Evans  and  Lewes 
regarded  their  union  as  possessed  of  all  the  solemn 
force  of  a  lifelong  tie  there  can  be  no  doubt. 
Equally  certain  is  it  that  whatever  fame  George 
Eliot  achieved  as  a  novelist,  she  owed  it  in  the 
first  instance  to  the  encouragement  and  unswerv- 
ing faith  of  Lewes.  \Yhether  his  influence  in  the 
working  out  of  specific  details  of  plot  was  al- 
ways for  the  best  may  be  questioned;  but  it  is 
more  than  likely  that  without  the  stimulus  of 
his  belief  in  her  powers  her  first  novel  would 
never  have  been  written. 

The  Sad  Fortunes  of  the  Rev.  Amos  Barton, 
her  first  essay  at  fiction,  appeared  in  Blackwood's 
Magazine  in  1857,  and  was  followed  by  Mr.  Gil- 
fil's  Love  Htory  and  Janet's  Repentance,  after- 
wards united  in  a  single  volume,  Scenes  of  Cleri- 
cal Life.  The  vohune  evoked  warm  praise  from 
many  sources,  notably  from  Thackeray,  wlio 
thought  the  author  was  a  man. 

The  personal  side  of  George  Eliot's  life  during 
the  years  following  her  discovery  of  her  real 
talents  may  be  summed  up  briefly.  They  were 
years  of  strenuous  work,  handicapped  by  a  frail 
physique,  and  brightened  by  pleasant  summers 
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in  Germany,  a  few  weeks  in  Florence,  gathering 
material  for  Romola,  and  a  trip  to  Spain,  iu 
search  of  local  color  for  the  Spa)iish  Gypsy.  In 
November,  1878,  the  death  of  Mr.  Lewes  came  as 
a  crushing  blow,  but  she  found  congenial  occupa- 
tion in  planning  and  founding  a  studentship  in 
his  memory.  Mr.  John  Walter  Cross,  who  had 
long  been  on  intimate  terms  with  the  Leweses, 
now  became  a  constant  visitor,  and  in  the  sjjring 
of  1880  George  Eliot  consented  to  marry  him, 
the  marriage  taking  place  on  ^lay  6th.  At  this 
period  she  could  write,  "Deep  down  there  is  a 
river  of  sadness,  but  this  must  always  be  with 
tliose  who  have  lived  long — and  I  am  able  to  en- 
joy my  newly  reopened  life."  She  was  not  des- 
tined to  enjoy  it  long.  A  serious  illness  in  the 
autumn,  followed  by  a  relapse  early  in  December, 
exhausted  her  vitality,  and  before  the  close  of 
the  month  she  was  dead. 

\\'hich  of  her  novels  represents  the  culmination 
of  George  Eliot's  powers  is  likelj-  to  remain  a 
subject  of  controversy.  Some  critics  will  share 
with  Mr.  Oscar  Browning  the  belief  that  her 
genius  was  of  steady  and  uniform  growth,  reach- 
ing its  gi'eatest  height  in  her  last  work,  Daniel 
Deronda.  Others,  like  Sir  Leslie  Stephen,  will 
continue  to  believe  that  nothing  she  produced 
subsequent  to  Silas  Marner  equals  the  volumes 
tliat  preceded  it.  There  will  always  be  a  select 
few  who  will  look  upon  that  remarkable  tour  de 
force,  Romola,  as  the  turning-point  in  her  career; 
while  the  volume  which  has  steadily  enjoyed  the 
widest  popularity  with  the  general  reader  is 
Adam  Bede.  This  last-mentioned  story  was  sug- 
gested by  an  anecdote  related  to  the  author  by  an 
aunt,  a  jNlethodist  preacher,  who  once  passed  a 
night  in  prayer  with  a  girl  condemned  for  child- 
murder.  The  aunt  became  the  Dinah  Morris  of 
the  story,  and,  at  the  suggestion  of  Lewes,  was 
made  the  centre  of  interest  from  first  to  last — 
a  change  which  more  than  one  critic  has  cen- 
sured. The  lasting  merit  of  this  book,  as  of 
The  Mill  on  the  Floss,  which  followed  it,  is  less 
in  the  plot  than  in  the  marvelous  alchemy  which 
transforms  the  narrow,  humdrum  lives  of  dull- 
witted  farming  folk  into  vital  pictures  full  of 
sjmipathetic  appeal.  The  2Iill  on  the  Floss  is 
sometimes  pronounced  an  ill-proportioned  piece 
of  work,  and  the  author  herself  admitted  that 
her  memories  of  childhood  days  lured  her  into 
unduly  amplifying  the  earlier  part.  Yet  it  is 
the  commonplace  and  wholly  natural  chatter  of 
the  Dodsons  and  Gleggs  and  Tullivers,  the  child- 
ish joys  and  sorrows  of  ^Maggie,  her  quarrels 
with  Tom,  her  father's  sympathy  with  his  'little 
wench,'  that  are  remembered  long  after  the  later 
chapters  of  error  and  renunciation  have  grown 
dim.  Romola  was  George  Eliot's  most  ambitious 
work.  It  was  an  attempt  to  work  out  some 
deeply  interesting  ethical  problems,  not  in  the 
familiar  atmosphere  of  her  English  midlands, 
but  in  the  Florence  of  Savonarola  and  the 
Renaissance.  The  task  demanded  an  amount  of 
special  research  that  was  exhausting.  She  her- 
self said  of  it  that  she  began  it  as  a  young 
woman  and  finished  it  as  an  old  one.  It  has 
sometimes  been  called  the  greatest  historical 
novel  ever  written :  and  if  profound  erudition,  a 
noble  theme,  and  a  fertile  play  of  imagination  are 
the  first  tests  of  an  historical  novel,  this  praise 
is  justified.  Yet  it  was  not  a  commercial  suc- 
cess in  the  Cornhill  Magazine,  which  had  paid 
£7000    for    the    serial    rights ;    and   critics   most 
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familiar  -with  Italian  life,  such  as  BroAvning.  Eos- 
setti,  and  William  Storey,  frankly  said  tliat  they 
could  not  read  it,  beca'use,  in  spite  of  the  erudi- 
tion, the  book  as  a  whole  did  not  ring  true. 
Middlemarcli,  which  represents  a  return  to  the 
author's  earlier  field,  has  had  its  share  of  cham- 
pions. It  has  sometimes  been  defined  as  a  great 
prose  epic  of  English  provincial  life,  a  huge 
picture  of  the  manners  and  customs  of  social 
strata  a  degree  or  two  higher  up  than  the  Dod- 
sons  and  the  Poysers.  Like  real  life,  it  is  com- 
posite, an  intricate  fabric  of  many  interwoven 
stories.  "Yet  the  principal  actors — Dorothea  and 
Casaubon,  Rosamund  and  Lydgate — stand  out 
distinct,  familiar  portraits  in  the  permanent  gal- 
lery of  characters  in  English  fiction.  The  fiercest 
controversy  of  all  has  been  waged  over  Daniel 
Deronda.  It  has  been  stigmatized  as  a  tendency 
novel,  the  strongest  proof  of  Lewes's  pernicious 
influence.  The  characters  have  been  pronounced 
severally  and  collectively  imreal.  Mordecai  has 
been  declared  a  bore,  and  hi^ dream  of  restoring  the 
Jewish  nationality  chimerical.  Deronda  himself 
is  "an  amiable  monomaniac  and  prosy  moralist." 
Yet  other  critics  have  seen  in  it  "a  work  as  far 
superior  to  Adam  Bede  as  Hamlet  is  superior 
to  Much  Ado  About  'Nothing,"  an  effort  to  scale 
the  loftiest  heights  and  sound  the  lowest  depths 
of  human  nature,  and,  conceding  the  impossi- 
bility of  the  task,  have  recognized  the  nobility 
of  the  partial  failure. 

George  Eliot's  claims  to  recognition  as  a  poet 
rest  almost  wholly  upon  one  long  dramatic 
poem.  The  Spanish  Gypsy.  The  motive  is  a 
young  girl's  renunciation  of  hapjjiness  when,  on 
the  eve  of  marriage,  she  learns  that  her  father 
is  a  gypsy,  who  is  about  to  found  a  gj'psy  nation 
in  Africa,  and  reqviires  her  to  sacrifice  lover, 
country,  and  religion,  in  order  to  join  him.  The 
verse,  however,  is  at  best  not  of  a  high  order, 
and  the  plot  lacks  common  sense.  The  first 
collected  edition  of  her  works  was  made  in 
Edinburgh  and  London,  1878-80.  Consult: 
George  Eliot's  Life  as  Related  in  Her  Letters 
and  Journals,  arranged  and  edited  by  her  hus- 
band J.  W.  Cross  (3  vols.,  London,  1885)  ;  Park- 
inson, Scenes  from  the  George  Eliot  Country 
(Leeds,  1888)  ;  James,  Partial  Portraits  (Lon- 
don, 1888);  Blinde,  George  Eliot  (London, 
1883)  ;  Dowden,  Studies  in  Literature  (London, 
1878)  ;  Browning,  Life  of  Georqe  Eliot  (London, 
1892)  ;  Stephen,  George  Eliot  (New  York,  1902). 

ELIOT,  or  ELLIOT,  George  Augustus.  See 
Heathfield,  Lord. 

ELIOT,  Sir  John  (1592-1632).  An  English 
patriot  and  statesman,  born  at  Port  Eliot, 
Cornwall,  April  20,  1502.  He  spent  three  years 
at  Exeter  College,  Oxford,  where,  however,  he  did 
not  take  a  degree,  and  after  studying  law  trav- 
eled on  the  Continent,  where  he  became  friendly 
Avith  George  Villiers,  afterwards  Duke  of  Buck- 
ingham. At  the  age  of  twenty-two  he  entered 
Parliament,  and  at  twenty-seven  was  made  Vice- 
Admiral  of  Devon.,  in  which  office  he  captured 
Nutt,  a  famous  pii-ate,  whose  depredations  were 
a  constant  infliction  upon  the  commerce  of  the 
southern  coast.  By  bribery  Nutt  obtained  his 
release  and  continued  his  depredations,  while 
Eliot  was  imprisoned,  on  false  charges,  for  four 
months  in  the  IMarshalsea.  He  received  popular 
SAHupathy,  and  immediately  upon  his  release,  in 
1624,  was  returned  to  Parliament,  where,  during 


the  first  three  Parliaments  of  Charles  I.,  with 
Pym,  Hampden,  Selden,  and  Coke,  he  was  the 
foremost  leader  in  resisting  the  encroachments 
of  the  Crown.  He  spoke  boldly  against  the 
venality  of  the  Ministry  and  the  unwarranted 
foreign  policy  of  his  former  friend  Buckingham, 
and  urged  Parliament  to  withhold  supplies  until 
an  account  was  given  of  the  money  already  voted. 
For  comparing  Buckingham  to  Sejanus  he  was 
imprisoned  in  the  Tower  in  1626,  but  the  Com- 
mons compelled  his  release  and  exonerated  him 
by  special  vote.  He  sviflfered  another  short  im- 
prisonment for  petitioning  the  King  against 
forced  loans,  and  later  received  sentence  of  out- 
lawry. These  jDersecutions  only  increased  his 
popularity,  and  though  strenuously  opposed  by 
the  Court,  he  was  again  returned  to  Parliament 
in  1628.  He  took  jjart  in  drawing  up  the  Peti- 
tion of  Right,  and,  on  the  last  day  of  that  Par- 
liament, directed  Holies  and  Valentine  to  hold 
the  Sjjeaker  in  the  chair  by  force,  while  he  read 
a  protest  against  tonnage  and  poundage  and 
other  taxes  and  acts  unauthorized  by  Parliament. 
Being  summoned  before  the  Council,  with  Holies, 
Selden,  Valentine,  and  others,  he  refused  to 
answer  for  his  acts  in  Parliament  except  to  Par- 
liament itself  and  was  confined  in  the  Tower, 
with  his  fellow-members,  for  more  than  two 
months,  until  pojjular  indignation  compelled  the 
King  to  bring  him  to  trial.  The  offenders  were 
heavily  fined  and  sentenced  to  be  imprisoned 
during  the  King's  pleasure;  and  not  to  be  re- 
leased until  they  had  given  security  for  good 
behavior,  submitted  to  the  King,  and  acknowl- 
edged their  offenses.  The  confinement  of  the 
others  was  greatly  relaxed  until  they  were  all 
released,  but  Eliot  could  make  no  conscientious 
submission.  The  rigor  of  his  imprisonment  was 
increased,  and  his  health  suflfered.  His  simple 
and  manly  petitions  for  temporary  release  were 
ignored,  and  he  was  allowed  to  sicken  and  die 
after  two  years'  imprisonment,  on  November  27, 
1632.  His  death  contributed  largely  to  the 
downfall  and  execution  of  Charles.  During  the 
Commonwealth  Eliot's  sentence  of  conviction  was 
reversed  by  act  of  Parliament.  His  writings  in- 
clude The  Monarchy  of  Man  (1879)  ;  An  Apology 
for  Socrates  (1881);  Negotium  Posterorum 
(1881);  Be  Jure  Majestatis  (1882);  and  the 
Letter-Book  of  Sir  John  Eliot  (1882).  Consult: 
John  Forster,  Life  of  Sir  John  Eliot  (2d  ed. 
London,  1871):  and  Gardiner,  History  of  Eng- 
land (London,  1893-95),  vols,  v.-vii. 

ELIOT,  John  (1604-90).  A  clergy-man  of 
early  Boston,  knoAni  as  'the  Apostle  to  the  In- 
dians.' He  was  born  at  Nazing,  Essex",  England,  in 
1604.  He  was  educated  at  Jesus  College,  Cam- 
bridge, and  took  orders  in  the  Church  of  Eng- 
land. Influenced  by  Thomas  Hooker,  he  became 
a  non-conformist,  and  went  to  Boston  in  1631. 
For  a  year  he  preached  in  the  church  of  Mr.  Wil- 
son in  Boston,  and  in  1632  became  settled  as 
'teacher'  of  the  church  in  Roxbury.  He  re- 
mained there  the  rest  of  his  life.  He  acquired 
the  language  of  the  Pequot  Indians  from  a  young 
native  taken  prisoner  in  1637.  He  first  preached 
before  the  Indians  without  an  interpreter  at 
Nonantum,  now  Brighton,  about  five  miles  west 
of  Boston,  on  October  28,  1646.  This  was  the 
beginning  of  years  of  toil  for  the  conversion  of 
the  Indians,  during  which  Eliot  traveled  north- 
ward to  the  IMerrimac  River  and  into  the  south- 
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eastern  part  of  Massachusetts,  and  suffered 
many  hardships  of  weather,  travel,  and  opjjosi- 
tion  from  the  native  sachems  and  priests.  It 
\\as  Eliot's  policy  to  separate  his  converts  from 
their  old  life,  and  gather  them  into  communities 
of  'praying  Indians.'  Such  a  settlement  was 
made  at  Natick  in  1651-52,  and  an  Indian  ehurcii 
organized  there  in  1060.  He  subsequently  organ- 
ized a  dozen  of  such  settlements.  A  'Society  for 
the  Propagation  of  the  Gospel  Among  the  In- 
dians' was  formed  in  London  in  1649.  and  annual- 
ly sent  Eliot  a  sum  of  money  to  supplement  the 
salary  he  received  from  the  church  at  Eoxbury. 
The  outbreak  of  King  Philip's  War  in  1675  in- 
terrupted the  work  and  broke  up  the  settlements 
of  Christian  Indians,  but  the  latter  rendered 
valuable  service  to  the  colonists  during  the 
V,  ar.  Eliot's  translation  of  the  Bible  into  the 
Indian  language  was  completed  in  December, 
1658;  the  New  Testament  was  published  at  Cam- 
bridge, INlass.,  in  1661,  the  Old  Testament  in 
1663.  A  revision,  in  preparing  which  he  had  the 
assistance  of  the  Eev.  John  Cotton  of  Plymouth, 
was  printed  in  1680-85.  His  Indian  Grammar 
Begun  was  printed  at  Cambridge  in  1666.  Of  his 
Indian  Primer  (166'J)  the  only  complete  copy 
known  to  exist  is  in  the  library  of  the  University 
of  Edinburgh.  Other  jirimers,  catechisms,  and 
translations  of  religious  works  for  the  Indians 
were  prepared  by  Eliot.  He  was  one  of  the 
translators  of  the  famous  'Bay  Psalm-Book' 
(1640),  and  wrote  several  works  in  English.  His 
Christian  Commonwealth,  or  the  Civil  Polity  of 
the  Rising  Kingdom  of  Jesus  Christ,  published 
in  London  in  1659,  was  criticised  as  containing 
seditious  sentiments.  After  the  Restoration  the 
Governor  and  Council  of  Massachusetts  required 
him  to  retract  some  of  his  statements.  Eliot 
was  a  man  of  attractive  personality,  simple  in 
life  and  manners,  and  kind  in  temper.  He  died 
at  Roxbury,  May  '20,  1690.  Consult:  Francis, 
John  Eliot,  the  Apostle  to  the  Indians,  in  "Li- 
brary of  American  Biography,"  vol.  v.  (Boston, 
1836)  ;  Winsor,  Memorial  History  of  Boston, 
vol.  i.    (Boston,  1880-81). 

ELIOT,  Samuel  (1821-98).  An  American 
educator  and  historian.  He  was  born  in  Boston, 
graduated  at  Harvard  in  1839,  and  spent  some 
years  in  study  and  travel  in  Europe.  In  1856 
he  became  professor  of  history  and  political 
science  at  Trinity  College,  Hartford,  Conn.,  and 
from  1860  to  1864  was  president  of  the  same 
institution.  From  1870  to  1873  he  was  a  lec- 
turer on  history  at  Harvard,  from  1873  to  1876 
was  head-master  of  the  Girls'  High  School  in 
Boston,  and  from  1876  to  1880  was  superin- 
tendent of  the  Boston  public  schools.  As  presi- 
dent of  the  American  Social  Science  Association 
he  was  active  in  the  first  organized  movement  for 
the  reform  of  the  civil  service  in  1869.  He  is 
the  author  of  numerous  historical  Avorks,  among 
which  are  The  Ancient  Romans  (1853)  and  The 
Early  Christians  (1853),  forming  the  first  two 
parts  of  a  projected  History  of  Liberty:  A  Man- 
ual of  United  States  Histori/  Between  the  Years 
1792  and  ISoO  (1856);  Poetry  for  Children 
(1879);  Stories  from  the  Arabian  Nights 
(1879)  ;  and  Selections  from  American  Authors 
(1879). 

ELIOT,  Samukt,  Atkixs  (1862—).  An 
American  clerg^nnan  of  the  Unitarian  Church, 
born  at  Cambridge,  Mass.    He  graduated  at  Har- 


vard in  1884,  and  held  pastorates  at  Denver,  Col. 
(Unity  Church,  1889-93),  and  Brooklyn,  X.  Y. 
(Church  of  the  Saviour,  1893-98).  iS-om  1898 
to  1900  he  was  secretary  of  the  American  Uni- 
tarian Association,  and  in  1900  became  its  presi- 
dent. 

ELIOT,  Sir  Thomas.     See  Elyot. 

EL'IPAN'DTJS.     See  Adoptian  Controversy. 

EL'IPHAZ.  One  of  the  friends  of  Job.  He 
is  descril)ed  in  Job  ii.  11  as  a  Temanite.  The  repu- 
tation for  wisdom  of  the  Edomites  probably  ac- 
counts for  the  choice  of  a  native  of  the  Edomitish 
district  of  Teman  as  the  leader  of  the  three 
friends.  In  the  dialogues,  his  speeches  are  charac- 
terized by  a  certain  courtly  dignity,  kindliness  of 
judgment,  and  grace  of  style  not  so  marked  in  the 
other  interlocutors.  His  appeal  to  the  authority 
of  revelation,  and  his  general  attitude,  is  best 
reflected  in  the  classical  description  of  his  vision 
in  the  night.  Job  iv.  12-21. 

E'LIS  (Lat.,  from  Gk.''HX«,EIean /rdXts,  UaZts; 
connected  perhaps  with  Lat.  vallis,  valley). 
One  of  the'  ancient  divisions  of  the  Peloponnesus, 
bounded  north  and  northeast  by  Acluea,  east 
by  Arcadia,  south  by  Messenia,  and  Avest  by 
the  Ionian  Sea.  It  was  originally  divided  into 
three  districts — Coele  or  Hollow  Elis,  Pisatis, 
and  Triphylia.  Of  these  the  first-named  occupied 
the  northern  part,  and  was  by  far  the  largest  and 
most  valuable,  comprising  as  it  did  the  fertile 
plains  watered  by  the  Peneus  and  the  Ladon.  and 
producing  excellent  crops  of  Avheat,  cotton,  and 
Hax;  while  the  pastures  by  the  river  banks  reared 
cattle  and  horses  of  proverbial  excellence.  Pisa- 
tis, in  the  central  portion,  is  drained  by  the 
Alpheus,  and  is  separated  from  Coele  Elis  by 
Mount  Pholoe,  a  spur  of  Erjananthus.  The  low 
grounds  of  this  division  possess  great  natural 
fertility.  Its  southern  border  was  the  Alpheus, 
at  whose  juncture  with  the  Cladeos  Avas  situated 
the  great  sanctuary  of  Olympian  Zeus.  (See 
Olympia.)  South  of  the  Alpheus  Avas  Triphylia, 
a  continuation  of  the  Arcadian  hill-country. 
Pisatis  and  Triphylia  Avere  subject  districts,  the 
ruling  Eleans,  or  Epeians,  dAvelling  on  their  fer- 
tile estates  in  the  north.  Though  Elis  had  no 
natural  strongholds  and  few  fortified  toAvns,  it 
yet  suffered  little  from  Avar  before  the  end  of  the 
fifth  century  B.C. — an  advantage  due  in  part  to 
the  sacred  character  of  the  country  as  the  scat 
of  the  greatest  of  the  national  festiA^als,  and  in 
part  to  its  political  situation,  for  the  Elean 
oligarchy  AA'hich  controlled  the  cities  early  united 
the  State  to  the  Spartan  League.  During  the 
Peloponnesian  War,  hoAvever,  the  Athenians  har- 
ried the  coasts,  and  from  that  time  the  fertile 
territory  Avas  frequently  plundered.  The  inhab- 
itants seem  to  have  been  unAvarlike,  and  Avere  ac- 
cused by  the  other  Greeks  of  being  addicted  to 
lying,  drunkenness,  and  licentiousness.  Their 
prerogative  of  holding  the  Olympic  games  gaA^e 
the  Eleans  a  prestige  Avhich  they  continued  to 
enjoy  in  greater  or  less  degree  till  the  games 
themseh'es  Avere  suppressed  by  the  Emperor  The- 
odosius  in  a.d.  394.  Elis,  now  Kaloskopi,  the 
capital  of  Elis,  stood  on  the  Peneus,  and  after 
its  extension  in  c.c.  471  became  one  of  the  im- 
portant cities  of  Greece.  Here  Avere  the  three 
gymnasia  in  Avhich  all  the  competitoi's  at  the 
Olympic  games  Avore  obliged  to  take  their  pre- 
liminary training.  Since  1899  Elis  has  formed 
a  nomarchy  of  the  Kingdom  of  Greece,  the  capi- 
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tal  being  Pyrgos.  Consult:  Leake,  Travels  in 
the  M urea  (London,  1830)  ;  Curtius,Pe^o;jo« nesos 
(Got  ha.   1852). 

ELI'SHA  (Heb.,  Elislia,  God  is  deliverance). 
A  prophet  of  Israel,  who  continued  the  move- 
ment of  Elijah  against  the  Baal  cult.  The 
story  of  his  career  is  told  in  II.  Kings  ii..  ix.,  xiii. 
as  follows:  He  was  the  son  of  Shaphat,  and 
lived  at  Abel-nieholah.  where,  until  his  call,  he 
was  a  farmer  (I.  Kings  xix.  19).  While  at  Horeb 
Elijah  is  told  to  appoint  Elisha  his  successor; 
this  he  does  by  throwing  his  mantle  over  him, 
whereupon  Elisha  sacrifices  the  oxen  with  w'hich 
he  was  plowing,  and  follows  Elijah.  During  the 
life  of  his  master  nothing  is  heard  of  Elisha 
until  immediately  before  Elijah's  death.  Eli- 
sha follo^^•s  him  from  Bethlehem  to  Jericho  and 
then  across  the  Jordan,  which  Elijah  divides 
with  his  mantle,  and  as  Elijah  is  taken  up  he 
receives  the  mantle  of  his  master  (II.  Kings 
ii.  13).  Elisha  also  divides  the  Jordan  and  comes 
to  Jericho,  where  he  heals  the  poisonous  waters 
(II.  Kings  ii.  19-22).  On  the  road  to  Bethle- 
hem he'  is  met  by  children  who  laugh  at  him 
for  his  bald  head.  He  curses  them  and  forty  of 
their  number  are  devoured  by  two  she  bears 
(II.  Kings  ii.  23-2.5).  He  severely  rebukes  Je- 
horam  and  refuses  to  speak  to  him,  but  proph- 
esies for  the  sake  of  Jehoshaphat  (II.  Kings  iii.). 
A  wife  of  one  of  the  sons  of  the  prophets  com- 
ing to  Elisha  for  aid,  he  performs  the  miracle  of 
the  oil  (II.  Kings  iv.  1-7),  and  restores  to  life 
the  son  of  another  woman  who  has  befriended 
him  (II.  Kings  iv.  8-37).  Another  miracle  like 
that  performed  at  Jericho  was  the  removing  of 
the  poison  from  the  food  prepared  bv  the  sons 
cf  the  prophets  (II.  Kings  iv.  38-41).'  Still  an- 
other miracle  is  the  making  twenty  loaves  of 
bread  serve  one  hundred  men  (II.  Kings  iv.  42- 
44).  He  cures  Xaaman  of  Syria  of  his  leprosy 
and  refuses  to  take  any  return  for  it  and  curses 
his  servant  Gehazi  for  having  taken  a  present 
(II.  Kings  v.).  He  strikes  the  Syrian  army  with 
blindness,  but  sends  them  away  in  peace  after 
he  has  brought  them  to  Samaria  ( II.  Kings  vi. 
8-23) .  ^Yhen  he  sees  Hazael  he  knows  at  once  the 
suffering  that  will  be  brought  on  Israel,  but  still 
tells  Hazael  that  he  will  be  king  (II.  Kings  viii. 
7-15.).  To  fulfill  the  prophecy  of  Elijali.  Elisha 
sends  a  prophet  to  anoint  Jehu,  who  promptly 
kills  the  family  of  Ahab  and  takes  the  throne  (II. 
Kings  ix. ).  Before  the  death  of  Elislui  he  is  vis- 
ited by  Joash  and  pi'edicts  three  victories  against 
the  Syrians  (II.  Kings  xiii.  14-19).  Even  after 
his  death  Elisha  performs  miracles ;  a  body 
thrown  upon  his  bones  revives  and  stands  up 
(IL  Kings  xiii.  20-21). 

The  character  of  the  Elisha  stories,  it  will  be 
seen,  is  very  much  the  same  as  that  of  those  told 
of  Elijah.  Both  perform  miracles,  restoring  dead 
persons  to  life,  striking  the  living  with  disease, 
predicting  victories  or  disasters,  and  the  like. 
^Yhile  not  so  riigged  as  Elijah,  he  surpasses  the 
latter  in  the  political  influence  that  he  exercises. 
The  narrative  clearly  indicates  a  progress  to- 
ward the  recognition  of  Yahweh  to  the  exclusion 
of  the  Baal  cults,  so  that  Elisha's  path  is  con- 
siderably smoother  owing  to  the  antecedent  activ- 
ity of  Elijah. 

ELIS'SA.     See  Dido. 

ELISSA.  One  of  three  quaintly  differing  sis- 
ters in  Spenser's  Faerie  Qucene,  whose  tempera- 


ments were  too  opposite  to  permit  of  agreement. 
See  Medixa  and  Persia. 

ELIX'IR  (Fr.  elixir,  OF.,  Sp.  elixir,  from  Ar. 
al  ilcs'ir.  the  philosopher's  stone,  from  al,  the  + 
iks'ir,  jjhilosopher's  stone,  probably  from  Gk.  |77p6j, 
xeros,  diy.  less  plausibly  from  Ar.  kasara,  to 
break).  A  term  in  pharmacy,  applied  to  various 
preparations,  consisting  mostly  of  solutions  of 
aromatic  and  bitter  vegetable  substances  in 
spirits  of  wine.  The  term  tincture  is  now  more 
common.  Elixir  of  vitriol,  or  aromatic  sul- 
phuric acid,  is  prepared  from  1%  fluid  ounces  of 
sulphuric  acid,  10  fluid  ounces  of  rectified  spirit, 
14  ounce  cinnamon  in  powder,  1  ounce  ginger  in 
jjowder.  Elixir  vitce  of  Mathiohis  is  composed 
of  alcohol  and  iipward  of  twenty  aromatic  and 
stimulating  substances,  and  was  at  one  time  ad- 
ministered to  patients  suft'ering  from  epilepsy. 
See  also  Chemistry. 

ELIZABETGRAD,  ye  -  le'sa  -  bet  -  grad'.  See 
Yelizavetgrad. 

ELIZ'ABETH.  A  city  and  county-seat  of 
Union  County,  X.  J.,  12  miles  southwest  of  New 
Y'ork  and  4  miles  southwest  of  Newark;  on  both 
sides  of  the  Elizabeth  River  and  on  Newark  Bay 
and  Staten  Island  Sound;  reached  by  the  New 
Jersey  Central  and  Pennsylvania  railroads,  the 
latter  of  which  traverses  the  principal  section  of 
the  city  on  an  immense  viaduct  of  earth  and 
masonry  (i\Iap:  New  Jersey.  D  2).  A  portion 
of  the  city  bordering  on  Staten  Island  Sound  is 
known  as  Elizabethport.  Elizabeth  is  the  sub- 
urban home  of  many  New  Y'ork  business  men, 
is  laid  out  with  broad  and  well-graded  streets, 
and  has  several  small  parks  and  many  hand- 
some residences.  The  port  is  accessible  to  small 
vessels,  and  receives  large  quantities  of  coal 
and  iron  brought  by  rail  from  the  Pennsyl- 
vania mines  for  reshipment.  The  principal  indus- 
trial establishments  are  sewing-machine  works, 
l^ump-works,  foundries,  chemical-works,  and 
a  ship-yard.  The  city  has  many  points  of 
historical  interest.  It  was  settled  in  1664  by  a 
companv  from  Long  Island,  and  was  called 
Elizabeth  town.  On  May  26,  1668,  the  first  Gen- 
eral Assembly  of  New  Jersey  convened  here.  It 
was  the  capital  of  the  Colony  from  1755-57.  Dur- 
ing the  Revolution  it  suffered  greatly.  It  was 
chartered  as  the  'Borough  of  Elizabeth'  in  1789, 
and  was  incorporated  as  a  town  in  1796.  It  was 
chartered  as  a  city  in  1855,  but  is  governed  by 
a  charter  of  1863,  which  provides  for  a  mayor, 
elected  every  two  years,  and  a  unicameral  city 
council.  Of  the'  municipal  officials,  the  excise 
commissioners  are  elected  by  the  council ;  the 
board  of  health  and  sinking  fund  commissioners 
by  the  executive  and  council :  and  the  board  of 
education  by  the  people.  The  annual  income  of 
the  citv  is  about  .$880,000 :  annual  expenditure, 
$770,000.  Population,  in  1890.  37.764;  in  1900, 
52.130.  Consult  Hatfield,  History  of  Elizabeth 
(New  Y'ork.   1868). 

ELIZ'ABETH,  Cape.     See  Cape  Elizabeth. 

ELIZABETH  (1533-1603).  Queen  of  England. 
She  was  the  daughter  of  Henry  VIII.  and  the 
unfortunate'  Anne  Boleyn,  and  was  born  Septem- 
ber 7,  1533.  While  she  was  yet  in  her  third 
year  her  mother  was  beheaded.  After  the  moth- 
er's execution  Elizabeth  was  sent  to  the  country, 
Avhere  the  greater  part  of  her  early  youth  was 
spent.  When  Catharine  Parr  became  Queen.  Eliz- 
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abeth,  ■who  was  a  favorite  with  hei%  was  more 
often  seen  at  Court;  but  for  some  unknown 
cause  she  incurred  her  father's  displeasure,  and 
Avas  again  sent  to  tlie  country.  Her  father  died 
when  she  was  thirteen  years  old.  During  the 
reign  of  her  brother.  Edward  VI.,  her  life  passed 
quietly  and  peacefully.  She  was  then  remarkable 
for  great  demureness,  so  that  Edward  iised  to 
speak  of  her  as  his  'sweet  sister  Temperance.' 
Her  Protestantism,  and  the  court  which  was  paid 
to  her  by  the  Protestant  nobility,  caused  uneasi- 
ness to  ]Mary  and  her  council.  At  her  sister's 
command  she  conformed  to  the  Roman  Catholic 
faith,  but  the  insincerity  of  the  conversion  im- 
posed upon  no  one.  On  the  pretext  of  having 
been  concerned  in  \Yyatt's  rebellion,  she  was  sent 
in  1554  to  the  Tower.  The  Avarrant  for  her  ex- 
ecution was  at  one  time  prepared^  but  her  popu- 
larity saved  her,  as  her  sister's  advisers  feared 
an  uprising  if  Elizabeth  was  put  to  death. 
Nevertheless  for  some  time  longer  she  was 
kept  a  prisoner  at  Woodstock.  During  the 
remainder  of  Clary's  reign  Elizabeth,  though  oc- 
casionally at  Court,  resided  chiefly  at  her  resi- 
dence of  Hatfield  House,  in  Hertfordshire. 

When  ]\lary  died.  November  17.  1558,  Elizabeth 
was  twenty-five  years  of  age.  Her  accession  was 
welcomed  alike  by  Catholics  and  by  Protestants. 
She  then  began,  amid  dangers  and  difficulties,  a 
reign  which^  contrary  to  the  expectation  of  all, 
was  of  unexampled  length  and  prosjierity.  It 
would  be  wrong  not  to  attribute  to  her  influence 
some  effect  in  producing  the  great  changes  which, 
during  the  next  forty-four  years,  took  place  in 
England ;  but  so  far  as  these  changes  were  not 
produced  in  the  natural  course  of  the  develop- 
ment of  the  nation's  power,  and  so  far  as  they 
bear  the  mark  of  an  individual  mind,  they  bear 
much  more  the  impress  of  the  bold  yet  cautious 
judgment  and  clear  intellect  of  her  great  minis- 
ter. Cecil,  than  of  Elizalieth.  The  essentially 
Protestant  character  of  her  policy  was  shown  at 
the  very  beginning  of  her  reigii.  and  in  conse- 
quence of  this  a  Protestant  majority  was  re- 
turned to  her  first  Parliament.  In  1550  a  new 
Act  of  Supremacy  was  passed.  In  15G0  Eliza- 
beth concluded  a  treaty  of  alliance  at  Berwick 
Avith  the  Scotch  Reformers,  who  were  joined  by 
an  English  force.  The  Thirty-nine  Articles  of 
the  Chvirch  of  England  were  published  in   150.3. 

The  policy  of  Elizabeth's  ministers,  on  the 
whole,  was  one  of  peace  and  economy.  No  war 
was  undertaken  in  her  reign  for  the  sake  of 
territorial  conquest.  To  strengthen  her  own 
throne,  Elizabeth  assisted  the  Protestants  in 
Scotland,  in  France,  and  in  the  Loav  Coun- 
tries ;  but  she  had  few  open  wars.  To  main- 
tain her  own  security,  and  to  prevent  for- 
eign interference  in  English  matters,  was 
the  mainspring  of  her  foreign  policy;  and  she 
lost  no  opportunity  of  weakening  and  finding 
occupation  abroad  for  any  foreign  power  that 
unduly  tlireatencd  her  authority.  Her  diplomacy 
was  tortuous  and  swayed  by  innumeralile  changes 
of  mind;  but  she  usually  attained  her  ends.  Her 
parsimony  was  well  known  and  sometimes  dis- 
astrous. Had  she  given  ample  succor  to  the  Dutch 
as  the  English  nation  wished,  the  result  of  the 
war  would  have  been  much  more  advantageous  to 
England.  The  inadequate  provisions  and  am- 
munition of  tlie  English  fleet  would  likely  have 
led  to  liad  results  had  tlie  Spanish  Armada  been 
placed  in  more  competent  hands.     However,  her 


parsimony  Avas  necessary  Avhile  the  nation  Avas 
poor.  The  one  great  blunder  of  Elizabeth's  policy 
Avas  the  treatment  of  ^lary,  Queen  of  Scots,  Avho, 
after  her  defeat  by  the  Regent  IMurray,  at  Lang- 
side,  in  1568,  had  sought  refuge  in  England,  only 
to  become  a  captiA'e  in  the  hands  of  the  English 
Queen.  Daring  neither  to  execute  her  pris- 
oner, as  several  of  the  ministers  advi-sed, 
nor  to  release  her,  in  which  case  she  Avould 
probably  haA'e  gone  to  Spain  or  France,  and 
by  a  foreign  marriage  haA'e  forfeited  the 
sympathies  of  the  Scotch  and  English  Catholics, 
Elizabeth  retained  her  a  prisoner,  and  thus  for 
years  gave  cause  to  conspiracy  after  conspiracy 
among  the  English  Catholics.  For  a  rebellion 
incited  to  set  Mary  free,  the  richest  and  most 
popular  of  the  English  nobles,  Norfolk,  Avas  exe- 
cuted in  1572.  The  plots  then  took  on  a  graver 
aspect.  The  assassination  of  Elizabeth  and  the 
placing  of  ^Mary  on  her  throne  became  their  ob- 
ject. On  the  discoA^ery  of  Babington's  conspiracy 
for  this  purpose,  the  popular  cry  for  Mary's 
death  Avas  irresistible,  and  Avas  joined  in  by 
Cecil,  ^^'alsingham,  and  others  of  Elizabeth's 
ministers.  With  reluctance  and  hesitation  Eliz- 
beth  consented;  and  ^lary,  after  long  years  of 
confinement,  Avas  condemned  and  executed  in  1587. 

This  led  to  ncAV  evils.  The  participation  of 
the  Catholic  party  in  the  plots  Avas  punished  by 
persecution.  IMany  suffered  under  an  act  passed 
in  1585  making  it  treason  for  a  Catholic  priest 
to  be  in  England,  and  felony  to  harbor  one.  These 
measures  Avere  the  ultimate  means  of  bringing 
upon  England  the  most  menacing  foreign  attack 
Avhich  she  had  suff'ered.  Philip  of  Spain  had 
long  meditated  A^engeance  against  England  for 
her  aid  to  the  Dutch  Protestants  against  Alva 
and  her  freebooting  attacks  on  Spanish  com- 
merce. To  restore  the  Catholic  faith  and  to 
avenge  the  death  of  a  Catholic  queen  furnished 
reasons  Avhich  Avere  more  than  pretexts  to  Philip, 
Avho  AA-as  filled  Avith  the  desire  to  promote  the 
Catholic  faith.  In  1588,  after  years  of  prepara- 
tion, the  'Invincible  Armada'  sailed  from  the 
Tagus.  manned  by  8000  sailors  and  carrying  near- 
ly 20.000  soldiers.  To  aid  them  a  land  army  of 
100,000  men  Avas  to  be  transported  from  the 
Netherlands  under  the  Duke  of  Parma.  The  ncAvs 
roused  all  England,  and  cA'cry  man  AAdio  could 
carry  arms  from  eighteen  years  of  age  to  sixty 
AA-as  enrolled  in  the  forces.  The  Queen  her- 
self rode  at  Tilbury,  energetically  encouraging 
the  army.  The  English  fleet  under  HoAvard 
and  Drake,  gathered  on  the  southern  coast, 
aAvaited  the  attack.  Superior  skill  and  courage 
gained  the  A'ictory  for  the  English ;  and  AA'hat  they 
had  begun  the  force  of  the  elements  completed. 
The  splendid  armada  Avas  broken  and  destroyed 
before  it  could  join  the  land  army,  not  a  soldier 
of  Avhich  ever  left  foreign  ground:  Avhile  not  a 
seaman  of  the  fleet,  save  those  Avhom  shipAvrecks 
sent,  ever  set  foot  on  English  ground. 

The  close  of  Elizabeth's  reign  Avas  disturbed 
by  a  formidable  revolt  in  Ireland  under  the 
Earl  of  Tyrone.  The  Queen's  favorite,  Essex, 
Avho  AA-as  sent  against  him.  shoAved  himself  ut- 
terly incompetent,  but  the  Irish  leader  succumbed 
at  last  to  the  arms  of  Lord  IMountjoy. 

Elizabeth  died  March  24,  1603,  at  "the  age  of 
nearly  seA'enty  years.  Ahvays  parading  her  Avish 
to  live  an  unmarried  life,  Elizabeth  coquetted 
Avith  suitor  after  suitor.  She  Avas  scarcely  more 
than    a    child    when    her    flirtations    Avith    the 
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handsome  Lord  Admiral  Seymour,  the  brother 
of  the  Protector  Somerset,  had  passed  the 
lounds  of  decorum.  In  Mary's  reign  Eliza- 
beth was  flattered  by  the  attentions  of  her 
kinsman,  the  Earl  of  Courtenay,  and  she  declined 
the  hand  of  Philibert  of  Savoy,  pressed  on  her  by 
her  sister's  council.  When  Queen  she  refused 
■with  some  hesitation  the  otfer  of  Philip  II.,  who 
was  desirous  of  perpetuating  his  inlluence  over 
England,  and  she  began  a  connection  with  the 
Earl  of  Leicester  which  seriously  compromised 
her  character.  If  we  credit  those  sources  of  in- 
formation which  are  found  in  the  dispatches  of 
the  Bishop  of  Aquila.  ambassador  of  Philip  II.. 
in  London,  preserved  in  the  archives  of  Simancas, 
not  only  was  the  moral  character  of  Elizabeth 
sullied,  but  even  the  quality  for  which  she  has 
ever  been  most  honored,  her  English  patriotism, 
was  mere  affectation.  Tliese  dispatches  represent 
her  as  proposing  to  Spain  to  become  a  Catholic 
and  to  restore  the  Sj^anish  ascendency  in  England, 
if  Philip  would  support  her  on  the  throne  as  the 
wife  of  Leicester.  That  there  is  some  basis  of 
truth  in  this  revelation  can  scarcely  be  denied; 
but.  aside  from  the  fact  that  the  Bishop  exag- 
gerated, Elizabeth,  who  was  often  mendacious, 
was  probably  deceiving  him.  If  she  really  in- 
tended to  marry  Leicester  she  was  prevented  by 
the  advice  of  her  ministers,  especially  of  Cecil. 
Among  less  distinguished  suitors  the  Archduke 
Charles  of  Vienna  and  Prince  Eric  of  Sweden 
urged  their  suit  in  vain.  Petitions  from  Parlia- 
ment to  the  Queen  to  marry  produced  only  dig- 
nified replies  that  she  would  attend  to  the  mat- 
ter when  the  time  came.  Catharine  de'  [Medici. 
Queen-mother  of  France,  intrigued  to  marry  her 
to  one  of  her  sons,  Henry  of  Anjou,  with  whom 
she  carried  on  an  absurdly  ardent  courtship  for 
a  lady  eighteen  years  his  senior.  Her  last  fa- 
vorite was  the  Earl  of  Essex,  unworthy  but  good- 
looking,  whom  she  had  to  execute  for  treason. 
Nevertheless  she  never  let  affairs  of  State 
be  guided  by  these  favorites,  but  relied  on  the 
wisdom  of  her  ministers,  chief  of  whom  were 
William  Cecil,  Lord  Burghley,  and  Sir  Francis 
Walsingham.  her  Secretary  of  State. 

Elizabeth's  position  gave  much  scope  for  the 
development  of  the  unamiable  and  ridiculous  fea- 
tures of  her  character.  She  was  A-ain  in  dress, 
rather  mannish  in  demeanor,  and  not  character- 
ized by  fine  feeling,  but  in  her  reign  the  reck- 
less waste  of  human  life  which  marked  the  reigns 
of  her  predecessors  was  unkno\\-n.  The  cruel  per- 
secutions of  the  Catholic  seminary  priests  are  in 
line  with  the  spirit  of  the  times,  and  are  not  to 
be  attributed  to  Elizabeth  personally.  By  her 
attendants  she  was  feared  more  than  loved.  The 
one  quality  which  never  failed  her  was  personal 
courage;  and  when  she  chose,  her  demeanor  was 
stately  and  royal.  Religion  was  with  her,  as 
with  a  great  proportion  of  the  nation  at  that 
time,  a  matter  more  of  policy  and  convenience 
than  of  feeling  or  principle.  She  preferred 
Protestantism  because  of  early  associations,  and 
because  it  gave  her  the  headship  of  the  Church, 
freed  her  from  foreign  interference,  and  Avas  more 
acceptable  to  her  ministers  and  to  the  nation. 

In  the  long  reign  of  Elizabeth  the  true  great- 
ness of  England  began.  Freed  from  the  posses- 
sion of  those  French  provinces  which  rather 
harassed  than  enriched,  with  little  domestic  com- 
motion, with  no  foreign  wars,  with  an  almost 
complete    immunity   from    religious   persecution, 


the  nation  turned  to  the  arts  of  peace.  An  un- 
equaled  literature  arose.  The  age  that  produced 
Spenser.  Shakespeare,  and  Bacon  could  not  be 
other  than  famous.  Under  Frobisher  and  Drake 
maritime  adventure  began,  and  the  foundations  of 
the  British  navy  were  laid.  Commerce,  from 
being  a  small  matter  in  the  hands  of  a  few  for- 
eign merchants,  assumed  great  proportions.  The 
Exchange  of  London  was  opened  in  Elizaljeth's 
time,  and  in  the  charter  which  she  granted  to 
that  company  of  merchants  Avhich  afterwards 
took  the  name  of  the  East  India  Company  may 
be  seen  one  of  the  small  beginnings  of  the  vast 
colonial  British  Empire.  The  social  condition  of 
the  jieople  also  greatly  improved  in  her  reign. 
The  crowds  of  vagabonds  Avhich  the  monastic  in- 
stitutions had  fostered,  and  which  had  been  in- 
creased by  the  eviction  of  tenants  on  monastery 
lands,  died  out,  or  were  absorbed  in  industrial 
employments.  The  last  traces  of  bondage  disap- 
peared. Simultaneously  with  the  growth  of 
greater  comfort  and  intelligence  in  the  people, 
Parliament  began  to  assert  with  gi'eater  vigor 
its  constitutional  rights.  The  right  of  the  Com- 
mons to  free  speech,  and  to  initiate  all  money 
bills,  was  steadily  asserted,  and  the  right  of  the 
CroAATi  to  grant  monopolies  or  to  issue  proclama- 
tions having  the  force  of  laAV  vigorously  assailed, 
and  the  reign  of  Elizabeth  may  be  said  to  mark 
the  transition  from  mediceval  to  modern  England. 
There  is  abundant  original  material  for  a  biog- 
raphy of  Elizabeth.  Chief  among  the  sources  is 
the  Calendar  of  State  Papers  of  her  reign,  espe- 
cially the  Spanish  Series,  ed.  bv  M.  A.  S.  Hume 
(London.  1892-90).  The 'l/««».scnpfs  at  Hatfield 
House  (Eoyal  Historical  :MSS.  Commission.  1888- 
95)  are  most  useful;  as  are  the  Burghley  Papers, 
ed.  by  S.  Playes  (London,  1740)  and  W.  Murdin 
(London.  1759)  ;  Sydney  Papers,  ed.  by  A.  Collins 
(London,  1746)  ;  Miscellaneous  State  Papers,  ed. 
by  Earl  of  Hardwicke  (London,,  1778)  ;  and 
others.  ScA'cral  of  the  Camden  Society  Puhlica- 
tions  are  also  very  useful:  Letters  of  Elizabeth 
and  James  YI.,  ed.  bv  J.  Bruce  (1849)  :  Machi/n's 
Diary,  ed.  by  J.  G.'  Nichols  (1848)  :  and  i\'al- 
singhanrs  Chronicle,  Camden  [Miscellany  (1847- 
75).  The  most  important  contemporary  account 
of  the  reign  is  that  by  W.  Cambden.  History 
of  Queen  Elizabeth  (1022),  and  a  continuation 
by  Godwin  in  Rennet's  Complete  History  of 
England  (London,  1740).  Consult:  Strype,  An- 
nals of  the  Reformation  (new  ed.,  Oxford,  1824), 
a  standard  for  ecclesiastical  matters;  and 
D'Ewes.  JoHrnals  of  All  the  Parliaments  of  the 
Feign  of  Queen  Elizabeth,  ed.  by  P.  Bowes  (Lon- 
don. 1682). which  is  indispensable.  Among  modern 
authorities  the  most  detailed  account  of  the  reign 
is  to  be  found  in  Froude.  History  of  England, 
vols,  vii.-xii.  (New  York,  1870)  ;  Wright,  Queen 
Elizabeth  and  Her  Times  (London,  1838),  based 
on  private  letters  of  the  reign;  Creighton.  Queen 
Elizabeth  (London,  1899),  a  good  popular  life: 
but  perhaps  the  best  is  A.  Jessup's  excellent  ar- 
ticle in  the  Dictionary  of  yational  Biography. 
Strickland's  "LiA-es  of  the  Queens  of  England" 
^New  York,  1807)  contains  a  life  of  Elizabeth 
Avhich  is  useful  as  a  personal  memoir,  and  Wie- 
sener's  La  jeunesse  d'Elisabeth  d'Angleterrc, 
1533-58  (Paris.  1878.  English  translation  by  C. 
M.  Young.  1879).  deals  Avith  Elizabeth's  youth. 
For  the  constitutional  dcA-elopment  of  Elizabeth's 
reign  consult :  The  works  of  Hallam,  i.  ch.  5 ; 
TaAlor,  ii.,  bk.  iv..  ch.  5;  Gneist,  ii..  chs.  30-36. 
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passim  (full  titles  cited  under  Exglaxd).  For 
economic  development,  Traill.  Social  England, 
hi.,  ells.  11.  12;  and  Cunningham,  English  In- 
duslry,  ii.,  bk.  vi. 

ELIZABETH  (1545-68).  A  Queen  of  Spain, 
daughter  of  Henry  II.  of  France  and  of  Catharine 
de'  ^Medici.  She  was  born  at  Fontaincbleau.  and 
although  from  infancy  pledged  in  marriage  to 
Don  Carlos,  the  heir  presumptive  to  the  Spanish 
throne,  afterwards  espoused  the  father  of  the 
latter.  Philip  II.  Owing  to  the  cruelty  of  Philip 
and  the  early  death  of  the  parties  concerned,  the 
story  of  an  attachment  between  Elizabeth  and 
Don  Carlos  gradually  spread  among  the  people. 
It  has  been  perpetuated  in  several  stories  and 
romances,  and  notably  in  Schiller's  celebrated 
drama  Don  Carlos. 

ELIZABETH  (1618-80).  A  Princess  Pala- 
tine. She  was  born  at  Heidelberg,  the  eldest 
daughter  of  the.  unfortunate  Elector  Palatine 
Frederick  V.,  for  a  brief  period  King  of  Bohemia, 
and  of  Elizabeth  Stuart,  daughter  of  .James  I.  of 
England.  She  was  educated  at  The  Hague,  and 
was  a  pupil  of  \Yilliam  Penn  in  religion  and  of 
Descartes,  who  dedicated  to  her  his  famous 
Principia  Philosophic.  She  refused  an  oft'er  of 
marriage  from  the  King  of  Poland,  and  became 
Abbess  of  Herford  in  1667. 

ELIZABETH,  Amelie  Eugenie,  a-le'za-bet 
a-mii'le-a  oi-ga'ne-a  (18.37-98).  An  Empress  of 
Austria,  Avife  of  Francis  Joseph.  Emi)eror  of 
Austria-Hungary.  She  was  a  daughter  of  Duke 
ilaximilian  Joseph  of  Bavaria.  She  was  a  re- 
markably beautiful  and  intelligent  woman,  and 
spoke  a  number  of  languages.  A  daring  horse- 
woman and  fond  of  sports,  she  spent  much  of  her 
time  on  her  estates  or  in  travel.  \Yhile  on  a 
visit  to  Geneva  she  was  assassinated  by  Luccheni, 
an  Italian  anarchist  (September  10,  1898),  and 
died  at  her  liotel  a  few  minutes  afterwards. 

ELIZABETH,  Pauline  Elisabeth  Ottilie 
Loui.se,  Queen  of  Pvumania  (1843 — ).  A  Ruma- 
nian poet  and  novelist.  She  was  born  at  Xeuwied. 
Ciermany.  a  princess  of  ^Veid.  but  after  her  mar- 
riage with  Prince  Charles  of  Rumania,  in  1869, 
she  identified  herself  with  the  Rumanian  people. 
In  the  Russo-Turkish  War  of  1877-78  she  was 
untiring  in  her  care  of  the  wounded.  The  cus- 
toms and  the  folk-lore  of  the  Rumanians  are  the 
subjects  of  her  poetry,  which  is  full  of  homely 
beauty  in  its  expression  of  nature  and  life. 
X-'nder  the  name  of  Carmen  Sylva  she  has  written 
a  number  of  books  in  verse  and  prose,  among 
theju  Lcidens  Erdengang  (1882.  otli  ed.  1899, 
translated  into  English  by  Helen  Zimmern  as 
Pilgrim  S'orroir)  :  Jehovah  (1882);  Pensees 
d'line  rcine  (1882);  and  Eandicerkerlieder 
(1891).  For  her  biography,  consult  Diederich 
(Leipzig.  1898)   and  Roosevelt  (London,  1891). 

ELIZABETH,  Philippine  Marie  Hklene, 
called  Madame  Elizabeth  (1764-94).  A  princess 
of  France,  sister  of  Louis  XVI.,  born  at  Ver- 
sailles. She  was  of  a  noble  and  charitable  dis- 
position, and.  although  she  had  never  participated 
in  politics,  was  prompted  by  her  sense  of  duty  and 
her  affection  for  her  family  to  leave  their  coun- 
try-seat at  the  outbreak  of  the  Revolution  in 
order  to  be  at  the  side  of  her  brother,  the  King 
of  France.  Accused  of  carrying  on  a  corre- 
spondence witli  the  royal  princes,  and  of  provid- 


ing them  with  ]noney,  she  was  sentenced  by  the 
Revolutionaiy  Tribunal,  May  9,  1794,  and  ex- 
ecuted the  following  day. 

ELIZABETH,  Saint  (1207-31).  The  daugh- 
ter of  Andrew  II.,  King  of  Hungary,  born  at 
Presburg.  At  the  age  of  four  she  was  affianced 
to  Louis,  eldest  son  of  the  Landgrave  of  the  Thu- 
ringia,  and  ^vas  taken  to  the  Wartburg  to  be  edu- 
cated under  the  eyes  of  the  parents  of  her  future 
husband.  She  early  displayed  a  passion  for  as- 
ceticism as  it  was  conceived  in  those  days.  She 
despised  pomp,  avarice,  and  ambition;  culti- 
vated humility,  and  exhibited  the  most  self-deny- 
ing benevolence.  Her  conduct  even  as  a  girl  as- 
tonished the  Thiiringian  Coui't;  but  such  was 
tlie  grace  and  sweetness  of  her  disposition  and 
the  excellence  of  her  beauty,  that  Louis — though 
her  affections  seemed  to  be  given  wholly  to  God — 
still  wished  to  marry  her.  They  were  united 
A\hen  Elizabeth  was  only  14.  On  the  death  of 
'her  husband  in  1227  she  was  deprived  of  the 
regency  by  the  brothers  of  her  deceased  husband 
and  driven  out,  together  with  her  four  ehildren, 
on  the  plea  that  she  wasted  the  treasures  of  her 
State  by  her  charities.  Later  she  was  offered  the 
regency,  -which  she  refused.  She  spent  her  last 
days  as  a  member  of  the  third  Order  of  Saint 
Francis,  subjecting  herself  to  mortifications  which 
shortened  her  life.  She  died  in  1231,  and  was 
canonized  in  1235.  Charles  Kingsley's  dramatic 
poem  The  Saint's  Tragedy  is  founded  on  the 
story  of  Elizabeth's  life.  Consult  ilontalembert, 
Hisfoire  de  Sainfe  Elisabeth  de  Hongrie  (Paris, 
1836). 

ELIZABETHAN      ARCHITECTURE.        A 

term  applied  to  the  mixed  style  which  sprang  up 
on  the  decline  of  Gothic  architecture.  By  some 
it  is  confused  with  the  Tudor  style  ( q.v. ) ,  out  of 
which  it  sprang.  The  Elizabethan  is  chiefly  ex- 
emplified by  mansions  erected  for  the  nobility  in 
the  reigns  of  Elizabeth  and  James  I.,  and  orig- 
inated in  the  first  attempt  to  revive  classic  archi- 
tecture, influenced,  no  doubt,  by  Holbein,  who 
was  patronized  by  Henry  VIII.,  and  furnished 
several  designs  in  this  manner.  The  distorted 
forms  of  Dutch  and  German  late  Renaissance  are 
everywhere  visible,  rather  than  the  direct  influ- 
ence of  Italy.  John  of  Padua  succeeded  Holbein, 
and  built  in  the  mixed  style  a  palace  for  the 
Protector  Somerset  ( for  which  purpose  the  clois- 
ters of  Saint  Paul's  were  taken  down),  and  the 
mansion  of  Longleat  for  his  secretary.  Sir  John 
Thynne.  The  curved  broken  gables,  pilasters 
broken  by  quoins  and  bands,  and  the  tormented 
details  are'  characteristic.  So  are  the  vast  di- 
mensions of  the  apartments,  the  extreme  length 
of  the  galleries,  and  the  enormous  square  win- 
dows. The  ornaments  both  within  and  without 
are  cumbrous ;  the  cornices  and  ceilings  wrought 
into  compartments  are  lieaAy;  in  short,  the  archi- 
tecture was  just  in  keei)ing  with  the  dress  of  the 
period,  rich  and  gorgeous,  rather  than  efegant, 
graceful,  and  comfortable.  The  following  ex- 
amples of  mansions  of  the  seventeenth  centurv 
may  be  still  seen  near  London:  Holland  House, 
Campden  House  in  Surrey.  Branishill  in  Kent, 
Sir  T.  Willow's  at  Charlton,  the  ]\Iarquis  of 
Salisbury's  at  Hatfield,  and  Knowle,  the  prop- 
erty of  the  Duke  of  Dorset.  Others  are  Burton 
Agnes,  Andley  End.  Aston,  Montacute,  Mogus 
Park,  and  Blickling.  The  most  eminent  archi- 
tects of  tliose  times  were  John  Tliorpe,  Gerard 
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Christmas,  Rodolph  Svmonds,  and  Thomas  Holt. 
Consult:  Richardson,  Architectural  Remains  of 
the  Reigns  of  Elizabeth  and  James  I.  (London, 
1840)  ;  Blomfield,  History  of  Renaissance  Archi- 


BLICKLIXG   HALL. 

tecture  in  England  (London.  1897)  ;  Gosch  and 
Brown.  Architecture  of  the  Renaissance  in  Eng- 
land  (London,  1894). 

ELIZABETH  CHARLOTTE  ( 1G52-1721 ) . 
A  Duchess  of  Orleans.  She  was  born  at  Heidel- 
berg, and  was  a  daughter  of  the  Elector  Palatine. 
Charles  Louis,  and  a  Hessian  princess.  Although 
thoroughly  German  in  temi>erament  and  tastes, 
she  was  for  political  reasons  married  to  Duke 
Philip  of  Orleans,  brother  to  Louis  XIV..  in  1671. 
The  fearful  devastation  of  the  Palatinate  bv 
Louis  XIV.  (1689),  which  filled  all  Europe  with 
horror,  was  the  result  of  claims  to  territory 
which  the 'Grand  !Monarque'  made  on  the  strength 
of  this  marriage.  The  extensive  correspondence 
of  Elizabeth  with  her  family  (7  vols..  2d  ed..  pub- 
lished in  1867-82)  and  with  Leibnitz,  throws 
very  interesting  side-lights  upon  the  history  of 
the  period. 

ELI'ZABETH  CITY.  A  town,  port  of  entry, 
and  the  county-seat  of  Pasquotank  County,  X.  C., 
46  miles  south  of  Xorfolk,  Va..  on  the  Pas- 
quotank River,  and  on  the  X^orfolk  and  Southern 


Railroad.  A  State  X'ormal  School  and  a  custom- 
house are  located  here.  The  city  has  a  good  har- 
bor, is  in  a  productive  agricultural  region,  and 
carries  on  a  considerable  trade  in  cotton,  lumber, 
and  fish,  oyster  cultivation 
being  an  important  industry. 
There  are  saw  and  planing 
mills,  shingle  -  factories,  cot- 
ton -  mills,  cotton  -  gins,  fiour 
and  grist  mills,  iron  -  works, 
ruachine-shops,  a  ship-build- 
ing yard,  and  manufactures 
of  bricks,  carriages  and  wag- 
ons, mattresses,  etc.  Under 
a  charter  of  1899,  the  gov- 
ernment is  vested  in  a  mayor, 
who  holds  oftiee  for  two  years, 
and  a  municipal  council, 
which  elects  the  mayor  as 
well  as  the  police.  Elizabeth 
City  was  settled  and  incor- 
porated in  1793.  Population, 
in  1890.  32.51:  in  1900.  6348. 

ELIZABETH  FARNESE, 

fiir-na'za.      See   Farxese. 

ELIZABETH    ISLANDS. 

A  group  of  16  small  islands 
belonging  to  Massachusetts, 
Iving  southwest  of  Barnstable 
County  and  between  Buzzard's 
Bav  and  Vinevard  Sound 
(Map:  Massachusetts,  F  5). 
They  form  the  town  of  Gos- 
nold,  Dukes  County,  and 
cover  14  square  miles.  The 
islands,  of  which  Xaushon 
and  Xashawena  are  the  two 
largest,  have  a  fine  climate 
and  scenery  and  afford  excel- 
lent fishing.  They  are  popu- 
lar summer  resorts.  Perma- 
nent population,  in  1900,  164. 
On  Cuttyhunk  Island  the 
foundations  of  the  first  Eng- 
lish colony  of  Xew  England 
were  laid  in  1602  by  Bar- 
tholomew Gosnold,  only  to  be 
abandoned  the  same   year. 

ELIZABETH  PETROVNA  (1709-62).  Em- 
press of  Russia  from  1741  to  1762.  She  was  the 
daughter  of  Peter  the  Great  and  Catharine  I., 
and  was  born  December  29,  1709.  On  the  death 
of  her  nephew.  Peter  II.,  in  1730.  she  suffered 
Anna,  Duchess  of  Courland,  daughter  of  Ivan  V., 
to  ascend  the  throne.  (See  Axxa  Iv.a.xovxa.) 
Anna  died  in  1740,  and  Ivan,  the  son  of  her 
niece  Anna  Karlovna  (q.A'.),  an  infant  of  two 
months,  was  declared  Emperor,  and  his  mother 
made  Regent  during  his  minority.  Shortly  after 
this  a  plot  was  formed  to  place  Elizabeth  upon 
the  throne ;  the  two  principal  agents  in  it  were 
Lestocq.  a  surgeon,  and  the  ^larquis  de  la  Che- 
tardie.  the  French  Ambassador.  The  officers  of  the 
army  were  won  over,  and  on  the  night  of  Decem- 
ber 5.  1741,  the  Regent  and  her  husband  were 
taken  into  custody,  and  the  child  Ivan  was  con- 
veyed to  Schliisselburg.  By  eight  o'clock  in  the 
morning  the  revolution  was  accomplished.  La 
Chetardie  was  handsomely  rewarded :  and  Les- 
tocq was  created  first  physician  to  the  Empress, 
president  of  the  College  of  ^ledicine.  and  Privy 
Councilor.     Elizabeth  lacked  energv.  knowledge. 
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and  a  love  of  business  and  allowed  herself  to  be 
guided  by  favorites,  corruption  reigning  at  her 
Court.  In  order  to  strengthen  her  position,  she 
took  pains  to  win  over  her  nephew,  the  young 
Prince  Peter,  the  son  of  her  sister,  the  Duchess 
of  Holstein-Gottorp.  She  summoned  him  to 
Saint  Petersburg  in  the  year  1742  and  proclaimed 
him  her  successor.  She  took  part  in  the  War  of 
the  Austrian  Succession,  and  dispatched  a  large 
army  to  the  assistance  of  Maria  Theresa,  thereby 
hastening  the  conclusion  of  the  Peace  of  Aix-la- 
Chapelle  in  1748.  At  the  commencement  of  the 
Seven  Years'  \A'ar  she  allied  herself  with  Aus- 
tria and  France,  and  invaded  Prussia.  Her 
troops  won  the  battles  of  Grossjiigerndorf  and 
Kunersdorf  and  raided  Berlin,  but  without  any 
decisive  result.  Elizabetli  died  January  5,  1762, 
before  the  expiration  of  the  war.  She  founded 
the  University  of  !Moscow  and  the  Academy  of 
Arts  at  Saint  Petersburg.  Consult :  Bain,  The 
Daughter  of  Peter  the  Great  (London,  1899); 
Vandal,  Louis  XV.  et  Elisabeth  de  Russie  (Paris, 
1862)  ;  Weidmayer,  Rrr/ne  d'Elisabeth  Petrovna 
( Saint  Petersburg.   1840  ) . 

ELIZABETH  STUABT  (1506-1662).  A 
Queen  of  Bohemia.  She  was  the  eldest  daughter 
of  James  VI.  of  Scotland,  afterwards  James  I. 
of  England,  and  was  born  at  Falkland  Castle  in 
Fifeshire,  August  19.  1.596.  After  1608  she  re- 
sided at  Court  and  took  part  in  the  life  of  the 
gayest  circles.  In  1613  she  married  Frederick  V., 
Elector  Palatine  of  the  Rhine,  who  in  1619  was 
summoned  by  the  Protestants  of  Bohemia  to  be 
their  King.  Frederick's  forces  were  defeated  by 
the  Catholic  Army  at  Prague,  in  1620.  and  he 
■was  driven  from  his  throne.  The  Palatinate  was 
invaded  in  1622  and  taken  from  him.  and  the 
Diet  of  Eatisbon  declared  the  electoral  dignity 
forfeited.  With  her  husband  and  children, 
Elizabeth  sought  refuge  in  Holland.  Fred- 
erick died  in  1632.  but  it  was  not  until 
1648  that  the  Palatinate  was  restored  to 
Elizabeth's  second  son,  Charles  Louis,  the  eld- 
est, Frederick  Henry,  having  died  in  1629.  She 
returned  to  England  in  1661.  but  mingled  very 
little  in  society,  and  died  February  13.  1662.  at 
the  house  of  Lord  Craven  in  Druiy  Lane.  Lon- 
don. Of  her  other  children,  the  most  celebrated 
were  Prince  Rupert  (q.v.)  and  Prince  Maurice. 
Her  youngest  daughter,  Sophia,  married  Ernest 
Augustus  of  Brunswick-Liineburg.  later  Elector 
of  Hanover,  and  became  the  ancestress  of  the 
present  reigning  house  of  Great  Britain.  The 
best  biography  of  Elizabeth  is  that  by  Mrs. 
Everett  Green,  in  Lives  of  the  Pri)icesses  of  Eng- 
land (London.  1854).  wliich  has  superseded  Miss 
Benger's  Memoirs  of  Elizabeth  Stuart,  Queen  of 
Bohemia    (London.   1824). 

ELIZABETHTOWN.  A  city  and  the  county- 
seat  of  Hardin  County.  Ky..  42  miles  south  of 
Louisville;  on  the  Louisville  and  Nashville  and 
the  Illinois  Central  railroads  (Map:  Kentuclcy. 
E  3).  It  has  flouring-mills  and  other  industrial 
establishments,  and  carries  on  a  considerable 
trade  in  live  stock,  grain,  flour,  fruit,  brick,  and 
tobacco.  Hardin  Countv  is  noted  for  its  valuable 
deposits  of  asphalt.  Population,  in  1890,  2260; 
in  1900.  1861. 

ELIZABETPOL,     ye-le'sa-bet-p6l.      See     Ye- 

LIZAVETPOI.. 

ELK  (AS.  elch,  Icel.  elgr,  OHG.  elaho.  elk, 
Ger.  Elch,  whence  probably  Lat.  aloes,  Gk.  AXky), 


alke,  elk).  (1)  The  greatest  forest-deer  {Alces 
malchis)  of  the  northern  regions  of  Europe,  Asia, 
and  America,  and  the  largest  existing  representa- 
tive of  the  family.  It  is  known  in  America  as  the 
moose,  under  which  name  its  characteristics 
are  described.  In  the  Old  World  it  formerly 
ranged  throughout  all  the  forested  region  north 
of  the  mountains  from  England  to  eastern 
Siberia,  and  it  still  occurs  rarely  in  Scandinavia, 
eastern  Prussia,  Lithuania,  and  parts  of  Russia, 
while  it  remains  fairly  numerous  in  western 
Siberia ;  everywhere  in  Europe  it  is  protected 
by  laws,  and  in  most  cases  is  absolutely  preserved 
on  royal  estates,  where  a  hunt  is  organized  at 
intervals  of  several  years.  It  may  easily  be 
tamed,  and  has  at  various  times  been  put  to 
service,  as  when,  many  years  ago.  it  was  trained 
in  Sweden  to  draw  sledges  in  the  Government's 
courier  service.     See  Moose. 

(2)  The  American  'elk.'  unfortunately  so 
named  by  the  early  colonists  of  the  United  States, 
has  no  resemblance  to  the  Eurpean  broad-horned 
deer,  properly  so  called  (see  above)  but  rather 
resembles  the  red  deer.  (See  Deer.)  It  is  de- 
scribed under  its  suitable  Indian  name.  See 
Wapiti. 

(3)  The  Irish  'elk'  (Cervus  or  Megaceros  gi- 
ganteus)  is  another  misnamed  deer,  which  be- 
came extinct  apparently  soon  after  the  advent  of 
man  in  Europe.  Its  remains  are  found  not  only 
in  the  bogs  of  Ireland,  but  in  caves  and  super- 
ficial deposits  of  England.  Scotland,  and  the 
middle  parts  of  the  Continent.  It  was  closely 
allied  to  the  fallow  deer,  but  of  much  greater 
size,  standing  six  feet  in  height,  with  unusually 
strong  bones  about  the  head  and  neck,  suitable 
for  carrying  the  enormous  antlers  which  char- 
acterized it.  These  were  broadly  palmated,  and 
were  so  wide-spreading  as  to  measure,  in  some 
known  instances,  almost  eleven  feet  from  tip  to 
tip.  Complete  skeletons  are  possessed  by  most 
museums,  and  its  bones  have  been  found  asso- 
ciated with  the  evidences  of  man's  presence, 
showing  that  it  survived  his  arrival,  and  that 
its  extermination  was  probably  completed  by 
human  agency.  Another  extinct  species  ( Cervus 
Ruffi).  of  central  Europe,  takes  a  place  between 
this  species  and  the  fallow  deer.  See  Deer,  and 
Plate  of  XoRTH  American  Deer. 

EL-KATIF,  el-ka-tef.  A  fortified  seacoast 
town  of  El  Hasa,  Arabia,  situated  on  the  western 
shore  of  the  Persian  Gulf,  a  short  distance  north- 
west of  Bahrein  Island.  It  has  an  old  Portu- 
guese citadel.     Population,  about  6000. 

ELKESAITES,  el-kes'a-its,  or  ELCESAITES 

(named  after  their  reputed  founder  'HXxaaai, 
Elcliasai.  'EX«ja/,  Elkesai.  or  "HXIa^.  Elxai ; 
they  themselves  derived  their  name  from  Heb. 
heil  kesfii,  hidden  might).  Ebionites.  of  the 
second  century,  living  around  the  Dead  Sea  and 
in  the  Lower  Jordan  country.  They  held  as  the 
highest  authority  a  work  known  as  the  Book  of 
Elkesai.  which  was  known  to  Origen,  Hippolytus, 
and  Epiphanius.  The  last  reports  that  it  was  be- 
lieved to  have  been  rcA^ealed  by  an  angel,  who 
was  the  Son  of  God.  Their  system  seems  to  have 
been  a  mixture  of  Christian  elements,  Jewish 
legalism,  and  Essenian  asceticism,  with  a  strong 
taint  of  astrology-  and  magic.  Perhaps  the  object 
of  the  sect  was  to  mingle  Judaism  and  Christian- 
ity, so  that  the  Hebrews  c^  that  day  could  em- 
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brace  the  new  doctrines  without  entire  repudia- 
tion of  ttieir  old  belief.  The  fullest  account  of 
the  Book  of  Elkesai  is  found  in  the  Philoso- 
pUoumetia  of  Hippolytus. 

EL-KHARGEH,  el-k-ir'ge.    See  Khargeh,  El. 

ELK'HART.  A  city  in  Elkhart  County,  Ind., 
100  miles  east  of  Chicago;  at  the  confluence  of 
the  Saint  Joseph  and  Elkhart  rivers,  and  on  the 
Lake  Shore  and  ^lichigan  Southern  and  the 
Cleveland.  Cincinnati,  Chicago  and  Saint  Louis 
railroads  (Map:  Indiana.  CI).  It  has  abun- 
dant water-po^^er.  and  its  industries  include  rail- 
road shops,  bridge  and  iron  works,  and  estab- 
lishments for  the  manufacture  of  carriages, 
starch,  chewing-gum,  paper,  bicycles,  printing- 
presses,  and  musical  instruments.  The  city 
maintains  a  public  school  library,  and  is  to  have 
a  Carnegie  library  costing  ."roo. 000.  Population, 
in  1899.  11.360;  in  1900,  15,184. 

ELK'HORN.  A  city  and  the  county-seat  of 
"Walworth  County,  Wis.,  56  miles  southwest  of 
^lilwaukee,  on  the  Chicago.  Milwaukee  and  Saint 
Paul  Railroad.  It  is  the  centre  of  a  fertile  agri- 
cultural region,  and  has  large  dairying  interests 
and  some  manufactures.  Population,  in  1890, 
1447;  in  1900, 1731. 

ELK  HORN,  Battle  of.  See  Pea  PvIdge, 
Battle  of. 

ELKHORN  RIVER.  A  tributary  of  the 
Platte  River.  >«ebraska.  The  main  stream  rises 
in  Brown  Coimty  and  the  north  fork  in  Knox 
County  (Map:  Nebraska,  F  1).  They  unite  in 
iladison  County,  and  the  stream  floAvs  southeast, 
joining  the  Platte  in  Sarpy  County,  in  the  east- 
ern part  of  the  State,  after  a  course  of  over 
250  miles.  The  Fremont.  Elkhorn  and  ^Missouri 
Valley  Railroad  runs  through  this  valley.  The 
largest  tributary  is  Logan  Creek. 

EL'KIN,  William  Lewis  (1855—).  An 
American  astronomer.  He  was  born  in  Xew 
Orleans,  was  educated  at  the  Royal  Polytechnic 
School,  Stuttgart,  Germany,  and  at  the  Univer- 
sity of  Leipzig.  His  astronomical  investigations 
at  the  Royal  Conserv-atory.  Cape  of  Good  Hope, 
on  the  parallaxes  of  southern  stars,  which  in- 
vestigations he  undertook  in  association  with 
Sir  David  Gill,  were  important.  In  1896  he  was 
made  director  of  the  Yale  Observatory. 

EL'KINS,  Stephen  Bextox  (1841  —  ).  An 
American  capitalist  and  politician.  He  was 
born  in  Perry  County,  Ohio,  graduated  at  the  L'ni- 
versity  of  Missouri  (Columbia),  in  1860,  was 
admitted  to  the  Missouri  bar  in  1864,  removed  to 
Xew  ^lexico,  and  in  the  same  year  was  elected 
to  the  Territorial  Legislature.  Subsequently  he 
became  a  district  attorney  and  Attorney-General 
of  the  Territory,  and  United  States  District  Attor- 
ney. From  1873  to  1877  he  was  Delegate  to  Con- 
gress from  Xew  Mexico.  Later  he  removed  to 
West  Virginia,  from  1891  to  1893  was  Secretary 
of  War  in  President  Harrison's  Cabinet,  in  1894 
was  elected  to  the  United  States  Senate,  and  in 
1901  was  reelected.  He  acquired  large  business 
interests  in  West  Virginia,  particularly  in  con- 
nection with  the  coal  industry  and  the  railways 
of  that  State,  and  became  vice-president  of  the 
West  Virginia  Central  and  Pittsburg  Railway. 

ELK  RIVER.  A  village  and  the  county-seat 
of  Sherburne  County.  ]\Iinn..  30  miles  north  by 
west  of  ^Minneapolis :  on  the  ^Mississippi  River, 
and  on  the  XortherQ  Pacific  and  the  Great  Xorth- 


ern  railroads  (Map:  Minnesota,  E  5).  It  has 
good  water-power  and  some  manufactures,  and  a 
trade  in  the  products  of  the  surrounding  agricul- 
tural and  lumbering  regions.  Population,  in 
1890.    679;    in    1900.    831. 

ELKS,  Bexevolext  and  Protective  Order  of. 
A  benevolent  fraternal  society,  organized  in  the 
City  of  X'ew  York.  February  16,"  1868,  as  the 
outgrovrth  of  a  social  club  knoAvn  as  the  Jolly 
Corks,  composed  principally  of  members  of  the 
theatrical  profession.  Its  first  regular  organiza- 
tion was  Xew  York  Lodge  Xo.  1.  The  Grand 
Lodge  of  the  Order  was  incorporated  ]\Iarch  10, 
1871,  as  chapter  19  of  the  laws  of  that  session, 
and  the  past  officers  of  Xew  Y'ork  Lodge  Xo.  1 
were  made  the  first  members  of  the  Grand  Lodge 
under  the  act  of  corporation.  The  power  to 
form  subordinate  lodges  was  given  to  the  Grand 
Lodge  on  March  12,  1871.  Charters  were  is- 
sued to  XcAv  Y'ork  Xo.  1  and  Philadelphia  Xo. 
2.  The  third  lodge  was  incorporated  April  18, 
1876,  in  San  Francisco,  and  subsequently  lodges 
were  formed  in  Chicago,  Cincinnati,  Sacramento, 
Baltimore.  Louisville,  Saint  Louis.  Boston.  Pitts- 
burgh. Indianapolis.  Providence.  Washington, 
Denver.  Cleveland,  in  the  order  named,  and  other 
cities.  During  the  thirty-five  years  of  its  ex- 
istence Xew  Y'ork  Lodge  Xo.  1  alone  has  dis- 
pensed $175,000  in  direct  charity,  having  in  ad- 
dition to  assisting  its  own  members,  been  a 
liberal  contributor  to  the  relief  of  suffering  in 
national  calamities  like  the  Chicago  and  Bos- 
ton fires,  and  the  JohnstovATi  flood.  The  Order 
itself  has  since  its  institution  dispensed  nearly 
two  millions  in  the  same  cause.  Lodges  at  the 
present  time  number  816.  and  subordinate  lodges 
have  been  established  in  Skaguay  and  Juneau  in 
Alaska,  Honolulu  and  Hilo  in  the  Hawaiian 
Islands,  and  Manila  in  the  Philippines.  Mem- 
bership in  the  Order  can  only  be  acquired  by 
white  male  citizens  of  the  United  States  of  the 
age  of  21  and  upward,  of  good  moral  character; 
only  one  lodge  can  be  instituted  in  any  one 
city,  and  such  city  must  have  a  population  of 
at  least  five  thousand,  and  each  lodge  is  given 
complete  jurisdiction  over  all  residents  within 
said   corporation. 

One  of  the  unique  features  of  the  Order,  and 
one  which  attracts  the  attention  of  the  outside 
world  more  than  anything  else  to  its  internal 
organization,  is  the  annual  memorial  service  for 
the  dead  of  the  Order,  held  by  every  lodge  on 
the  first  Sunday  in  December  of  each  year.  This 
is  termed  the  Sacred  Session  of  the  Order.  The 
similar  term  'lodge  of  sorrow'  is  applied  only 
to  funerals.  The  membership  at  the  present 
time  is  upward  of  150.000,  and  it  owns  prop- 
erty and  cash  to  the  extent  of  about  four  mil- 
lion dollars.  The  Elks-Antler,  claiming  to  have 
the  largest  circulation  of  any  fraternal  paper  in 
the  world,  is  published  monthly  by  the  Order. 

ELK'TON.  A  city  and  the  county-seat  of 
Todd  Comity.  Ivy.,  160  miles  southwest  of  Louis- 
ville, on  a  branch  of  the  Louisville  and  Xashville 
Railroad  (Map:  Kentucky.  D  4).  The  Vander- 
bilt  Training  School  (^lethodist  Episcopal, 
South )  is  located  here.  Elkton  carries  on  a  con- 
siderable trade  in  tobacco,  grain,  and  hoas.  Pop- 
ulation,  in   1890.    1158;    in    1900.    1123." 

ELL  (AS.  eln,  Icel.  aliv,  Goth,  aleina,  OHG. 
rlina.  elna,  Ger.  Ellc :  connected  with  Lat.  vlna, 
Gk.  (hX^inj,  olene,  forearm).   A  measure  of  length, 


ELL. 


651 


ELLERY. 


now  little  used.  It  was  originally  taken  in  some 
vague  way  from  the  arm,  and  hence  has  been 
used  to  denote  very  different  lengths.  Tiie  Latin 
iilna  appears  to  have  denoted  sometimes  the 
measure  from  the  elbow  to  the  tips  of  the  fingers, 
sometimes  that  between  the  outstretched  hands. 
The  English  ell,  as  a  measure  of  cloth,  is  equal 
to  five  quarters  of  a  yard   (q.v. ). 

ELLAGIC  ACID,  el-la j'ik  as'id  (arbitrarily 
transposed  from  Fr.  galle,  gallnut,  as  being  a 
derivative  of  gallic  acid),  G^HsO;,.  A  white 
crystalline  substance  contained  in  the  bezoar 
stones  found  in  the  anteloj)e.  It  may  be  pro- 
duced by  the  oxidation  of  gallic  acid. 

ELLAND,  el'k/nd.  A  town  in  the  West  Rid- 
ing of  Yorkshire,  England,  on  the  Calder,  three 
miles  south-southeast  of  Halifax  (Map:  Eng- 
land, E  3).  Its  chief  industry  is  the  manufac- 
ture of  woolens.  In  the  neighborhood  are  valu- 
able stone-quarries.     Population,  in  1901,  10,400. 

EL'LENBOROTJGH,  Edward  Law,  first 
Baron  ( 1750-lSlS) .  An  English  lawver  and 
jurist.  Lord  Chief  Justice  from  1802  to  1818.  He 
was  born  at  Great  Salkeld,  Cumberland,  was 
educated  at  the  Charterhouse  and  at  Peterhouse 
College.  Cambridge,  and  studied  law  at  Lincoln's 
Inn.  He  began  to  practice  law  as  a  special 
pleader  in  1775,  was  called  to  the  bar  in  1780,  and 
made  a  King's  counsel  in  1787.  In  the  year  fol- 
lowing he  was  leading  counsel  for  Warren  Hast- 
ings in  the  latter's  impeachment  trial  before  the 
House  of  Lords.  In  1793  he  was  appointed 
Attorney-General  for  the  County  Palatine  of  Lan- 
caster, and  as  one  of  the  Crown  attorneys  as- 
sisted at  the  prosecution  in  many  famous  trials, 
including  those  of  Lord  George  Gordon,  Home 
Tooke.  and  Lord  Tlianet.  In  1801  he  was  ap- 
pointed Attorney-General  in  the  Addington  Cabi- 
net, and  in  the  same  year  was  knighted  by 
George  III.  and  returned  to  the  House  of  Com- 
mons from  the  Borough  of  Newtown,  Isle  of 
Wight.  His  career  in  the  House  of  Commons 
was  brief,  as  early  in  April,  1802,  he  was  ap- 
pointed to  succeed  Lord  Kenyon  as  Lord  Chief 
Justice  of  England,  at  the  same  time  being  raised 
to  the  peerage  under  the  title  of  Baron  Ellen- 
borough,  and  taking  his  seat  in  the  House  of 
Lords.  His  action  in  entering  the  jNIinistry  of 
'All  the  Talents'  in  1800  gave  rise  to  much  ad- 
verse criticism  and  undoubtedly  weakened  the 
Government,  the  only  previous  precedent  of  a  judge 
holding  political  office  being  that  of  Lord  Mans- 
field. His  fame  as  a  legislator  rests  for  the  most 
part  on  the  'Ellenborough  act' — since  repealed 
— by  which  ten  new  capital  felonies  were  created. 
Although  a  man  of  great  legal  knowledge  and 
sterling  integrity,  he  was  quick-tempered  and  of 
violent  prejudices,  characteristics  which  have 
unfortunately  greatly  affected  his  standing  as  a 
jurist.  Consult:  Campbell,  Lives  of  the  Chief 
Justices  of  England  (London,  1857)  ;  Townsend, 
Lives  of  Tirelve  Eminent  Jurists  (London, 
1846)  :  Foss,  Judges  of  England  (London.  1804). 

ELLENBOROUGH,  Edward  Law,  first 
Earl  of  (1790-1871).  An  English  statesman. 
He  was  the  son  of  Baron  Ellenborough,  and  was 
educated  at  Eton  and  at  Saint  John's  College, 
Cambridge,  where  he  gradmited  in  1809.  He  was 
Lord  Privy  Seal  in  the  Duke  of  Wellington's  ad- 
ministration (1828-29),  and  in  1841  was  appoint- 
ed Governor-General  of  India.  In  many  respects 
his  Indian  administration  was  open   to  censure. 


so  that  the  directors  of  the  East  India  Company 
exercised  a  power  used  only  in  extreme  cases, 
and  recalled  him.  The  Ministry,  however,  stood 
by  him,  and  he  was  created  by  the  Crown  an 
earl  and  a  viscount.  In  1840  Sir  Robert  Peel 
made  him  First  Lord  of  the  Admiralty,  an  office 
which  he  resigned  in  July  of  the  same  year.  In 
the  Derby  administration  of  1858  he  was  presi- 
dent of  the  Board  of  Control,  and  the  author  of 
an  Indian  bill  outlining  a  home  constitution, 
which  failed  to  obtain  the  sanction  of  Parliament. 
Having  permitted  a  dispatch  to  be  made  public 
in  which  he  had  administered  a  severe  and  caustic 
rebuke  to  Lord  Canning,  Governor-General  of 
India,  an  outcry  was  raised  against  him  which 
threatened  the  existence  of  the  Derby  Govern- 
ment. To  avert  this  result,  Lord  Ellenborough 
resigned,  and  remained  out  of  office  until  his 
death,  though  he  continued  to  be  the  foremost 
orator  in  tlie  House  of  Lords.  With  him  the 
earldom  and  viscounty  became  extinct. 

ELLENRIEDER,  el'len-re'der,  Marie  (1791- 
18G3).  A  German  painter,  born  at  Constance. 
She  was  said  to  be  the  best  German  female  paint- 
er of  the  first  half  of  the  nineteenth  century. 
She  studied  at  the  Academy  of  IMunich,  under 
Einsle,  the  painter  of  miniatures,  and  completed 
her  education  at  Rome,  under  Overbeck.  In 
1829  she  was  appointed  Court  painter  to  the 
Grand  Duke  of  Baden.  She  resided  at  Constance, 
where  she  died,  June  5,  18G3.  Most  of  her  works 
were  portraits  and  altarpieces.  Among  the  best 
are  a  "Virgin  and  Child"  (1824):  "a  ''Saint 
Felicitas,"  in  possession  of  the  King  of  England; 
a  "Mary  in  a  Bower  of  Roses,"  in  the  ^luseum  of 
Karlsruhe.  Her  heads  of  women  and  children 
are  graceful,  but  her  color  is  gray,  dull,  and 
sombre.  She  also  etched  twenty-four  plates, 
after  Overl)cck,  Rembrandt,  Titian,  and  others. 

ELTLENSBURG.  A  city  and  the  county-seat 
of  Kittitas  County,  Wash.,  127  miles  east  by 
south  of  Tacoma :  on  the  Yakima  River,  and  on 
the  Xorthern  Pacific  Railroad  (Map:  Washing- 
tion.  E.  2).  A  State  normal  school  is  located 
here.  The  city  has  good  water-power,  and  valu- 
able mineral  deposits  in  the  vicinity,  and  carries 
on  a  considerable  trade  in  live  stock  and  agricul- 
tural produce.  There  are  grist  and  saw  mills,  a 
foundry,  glove-factory,  creameries,  etc.  Popula- 
tion, ill  1890,  2708;  in  1900,  1737. 

EL'LENVILLE.  A  village  in  Ulster  County. 
N.  Y'^.,  100  miles  north  by  east  of  Xew  Y^ork 
City;  on  the  Ellenville  and  Kingston  and  the 
Xew  Y'ork,  Ontario  and  Western  railroads  (]Map: 
New  Y'ork  F  4 ) .  It  is  picturesquely  situated  in 
the  midst  of  the  Shawangunk  ^fountains.  It 
has  finely  shaded  streets,  lighted  with  electricity, 
and  a  large  business  quarter.  It  is  a  popular 
simimer  resort,  and  is  provided  with  a  public 
library.  Ulster  Seminary  is  situated  here.  The 
A'illage  has  bluestone  quarries.  Ellenville  was 
formerlv  a  busv  manufacturing  and  commercial 
centre.  '  Population,  in  1890,  2881;  in  1900,  2879. 

ELTLERY,  Robert  Lewis  John  (1827—). 
An  English  astronomer.  He  was  born  at  Cran- 
leigh,  Surrey,  and  after  studying  and  practicing 
medicine  d(>voted  himself  to  astronomy,  and  more 
particularly  to  meteorology.  In  1851  he  went 
to  Australia,  where  two  years  later  he  erected 
an  astronomical  observatoi-y  at  Victoria,  and 
from  1850  to  1874  he  conducted  the  geodetic  sur- 
vey of  that  province.     Under  his   direction   the 
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observatory  founded  by  him  (and  Avhich  was  sub- 
sequently removed  to  iSIelbourne)  published  about 
thirty  volumes  of  meteorological  and  several  vol- 
umes of  astronomical  observations.  Ellery  was 
also  the  organizer  of  the  Victorian  Torpedo  Corps. 
After  acting  as  president  of  the  Roj^al  Society  of 
Victoria  for  twenty-three  years,  he  retired  per- 
manently from  public  life  in   1895. 

ELLERY,  William  (1727-1820).  An  Ameri- 
can jiatriot,  one  of  the  signers  of  the  Declaration 
of  Independence.  He  was  born  in  Newport,  R.  I., 
graduated  at  Harvard  in  1747,  was  engaged  as  a 
merchant  in  Newport  for  several  years,  then  acted 
as  naval  agent  for  the  Colony,  and  afterward'^ 
studied  and  practiced  law.  From  1776  to  178G, 
with  the  exception  of  the  years  1780  to  1786,  he 
was  a  member  of  the  Continental  Congress,  and 
served  on  the  Marine  Committee  and  the  Board 
of  Admiralty.  Subsequently  he  served  for  sev- 
eral years  as  commissioner  of  the  Continental 
LoanOffice  for  Rhode  Island,  and  from  1790  until 
his  death  was  collector  of  the  customs  for  the 
District  of  Newport.  Consult  Channing,  "Life 
of  William  Ellery,"  in  Sparks's  Library  of 
American  Biography,  vol.  vi.    (Boston,   1836). 

ELLESMERE,  elz'mer,  Feaxcis  Egerton, 
first  Earl  of  (1800-1857).  An  English  politi- 
cian, the  second  son  of  the  first  Duke  of  Suther- 
land. He  was  born  in  London ;  graduated  at 
Christ  Church,  Oxford,  in  1820;  entered  the 
House  of  Commons,  and  was  Chief  Secretary  for 
Ireland  from  1828  to  1830,  when  he  became  Sec- 
retary of  War.  Three  years  later  he  assumed  the 
name  of  Lord  Francis  Egerton,  in  lieu  of  his 
patronymic,  Leveson-Gower,  and  later  was  creat- 
ed in  turn  Viscount  Braekley  and  Earl  of  Elles- 
mere.  In  politics  a  Liberal  Conservative,  he 
spoke  in  behalf  of  free  trade  twenty  years  before 
Sir  Roliert  Peel  embraced  the  cause.  He  achieved 
considerable  distinction  as  a  Avriter  of  graceful 
poems,  plays,  and  translations  from  the  German, 
and  as  a  munificent  patron  of  the  arts.  His 
valuable  collection  of  pictures,  which  he  inherited 
Avith  the  estates  of  the  last  Duke  of  Bridgewater, 
was  placed  by  him  in  a  gallery  open  to  the  public. 

ELLESMERE  LAND.  The  southern  part  of 
the  large  body  of  land  lying  north  of  Jones  Sound 
and  west  of  northern  Greenland,  from  Avhich 
Ellesmere  Land  is  separated  by  Smith  Soinid. 
This  body  of  land  is  the  northernmost  known 
region  of  North  America.  It  consists  mainly  of 
a  plateau,  and  is  barren  and  uninhabited,  save 
by  musk-oxen,  reindeer  and  wolves,  though  there 
are  traces  of  ancient  settlements  of  Eskimos. 
It  was  first  seen  by  William  Baffin,  in  1616.  Up 
to  1899  it  was  thought  to  be  separated  from 
Grinnell  Land,  Avhich  lies  to  the  north,  by  Hayes 
Sound;  bvit  the  explorations  of  Peary  in  that 
year  proved  Hayes  Sound  to  be  a  mere  inlet  of 
Kane  Basin.  Ellesmere  Land  was  especially  the 
subject  of  investigation  by  Otto  Sverdrup,  whose 
party  set  out  in  1898.  He  explored  and  mapped 
the  western  coast,  Avhich  had  hitherto  been  al- 
most imknown,  and  found  it  much  indented  Avith 
large  bays  and   fjords. 

EL'LET,  CnAELES  (1810-62).  An  American 
engineer,  bom  in  Penn's  INIanor,  Bucks  County, 
Pa.  He  began  life  as  a  surveyor,  and  completed 
his  engineering  studies  at  the  Ecole  Polytechnique 
in  Paris.  After  serving  as  an  assistant  engineer 
on  several  railroads,  he  Avas  appointed  chief  engi- 
neer   of    the    James    and    KanaAvha    Canal.      In 


1841-42  he  planned  and  constructed  the  Avire  sus- 
pension bridge  across  the  Schuylkill  at  Fair- 
mount,  Philadelphia,  the  first  bridge  of  the 
sort  to  be  built  in  America.  He  also  built  the 
suspension  bridge  at  Niagara  below  the  Falls, 
and  a  large  railway  susjjension  bridge  for  the 
Baltimore  and  Ohio  Railroad  at  Wheeling,  W.  Va. 
He  Avas  president  of  the  Schuylkill  NaA'igation 
Company  in  1846,,  and  became  interested  in  steam- 
boat construction.  At  the  beginning  of  the  Civil 
War  he  Avas  commissioned  a  colonel  of  engineers 
by  the  Secretary  of  War,  and  set  to  Avork  to 
construct  a  fleet  of  rams  after  his  OAvn  plans  as 
he  had  outlined  them,  first  to  the  Rvissian  Gov- 
ernment during  the  Crimean  War,  and  later  to 
the  United  States.  With  a  fleet  of  nine  rams  he 
attacked  a  fleet  of  Confederate  gunboats  off  Mem- 
phis, Tenn.,  on  June  6,  18G2,  and  sank  and  dis- 
abled several  of  them.  During  the  engagement, 
howeA^er,  he  receiA-ed  a  Avound  from  the  effects 
of  Avhich  he  died.  Among  his  numerous  published 
Avritings,  the  most  important  are:  An  Essay  on 
the  Laios  of  Trade  (1839)  ;  Physical  Geography 
of  the  Mississippi  Valley  (1851)  ;  The  Mississippi 
and  Ohio  Rircrs  (1853)  ;  and  Coast  and  Harbor 
Defenses    (1855). 

ELLET,  ELiZAnETii  Lummis  Fries  (1818-77) 
An  American  author,  born  at  Sodus  Point,  N.  Y. 
She  married  William  Henry  Ellet,  a  chemist. 
Besides  contribtiting  to  the  periodicals,  she  pub- 
lished: The  Characters  of  Schiller  (1842);  Wo- 
men of  the  American  Revolution  (1851);  and 
Court  Circles  of  the  Republic  (1869). 

ELLICE  (eFlIs)  ISLANDS,  or  Lagoon  Isl- 
ands. A  group  of  islands  in  the  Pacific,  situated 
betAveen  the  Gilbert  and  Fiji  Islands  (^lap:  Aus- 
tralasia, K  3).  They  are  of  coral  formation  and 
consist  of  nine  groups,  occupying  an  area  of  less 
than  15  square  miles.  Guano  and  copra  are  the 
chief  products.  Politically  they  belong  to  Great 
Britain,  having  formed,  since  1892,  an  adminis- 
trative dependency  of  the  Fiji  group.  They  were 
discoA'ered  in  1819.  Population,  2500,  mainly 
Christianized  Polynesians,  resembling  in  general 
character  the  inhabitants  of  Samoa  and  Tonga. 

ELLICHPUR,  eFlich-poor.  The  capital  of  a 
district  of  Bcrar,  Hyderabad.  British  India,  on 
the  Bichan,  32  miles  nortliAvest  of  Amraoti.  It 
is  a  station  of  the  Imperial  SerA'ice  troops,  and 
has  some  cotton  industries.  Anciently,  it  AA'as 
a  citv  of  greater  importance,  and  the  capital  of 
the  beccan.  Population,  in  1891,  26,637;  in 
1901,  26,082. 

EL'LICOTT.  Andreav  (1754-1820).  An  Ameri- 
can civil  engineer,  born  in  Bucks  Counfy,  Pa. 
In  1789  he  Avas  appointed  by  Washin.gton  to  sur- 
A'ey  the  lands  in  Avestern  Pennsylvania  and  Ncav 
York,  near  Lake  Erie,  and  in  the  same  year  made 
the  first  accurate  measurements  of  Niagara  Falls 
and  River.  In  1790  he  Avas  engaged  in  surA'eying 
and  laying  out  the  ncAV  city  of  Washington,  Avas 
appointed  Surveyor-General  of  the  LTnited  States 
in  1792,  and  in  1796  Avas  one  of  the  commission- 
ers on  the  part  of  the  United  States  to  determine 
the  boundary  betAveen  this  country  and  Spanish 
territory.  From  1801  to  1808  he  AA'as  secretary 
of  the  Pennsylvania  State  Land  Office,  and  from 
1812  imtil  his  death  held  the  chair  of  mathe- 
matics at  the  West  Point  Military  Academy.  He 
published  Journal  of  Andreir  Ellicott,  Late  Com- 
missioner on  Behalf  of  the  United  States  (1796- 
1800)  for  Determining  the  Boundary  Between  the 
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United  States  and  the  Possessions  of  His  Most 
CathoUe  Majesty  in  America   (1814). 

ELLICOTT,  Charles  John  (1819—).  An 
Enplish  clergyman  and  educator.  He  was  born 
at  Whitewell,  England ;  gi'aduated  at  Cambridge 
in  1841,  and  for  ten  years  was  rector  of  Pilton, 
Rutlandshire,  but  in  1858  became  professor  of 
divinity  in  King's  College,  London,  and  in  1860 
Hulsean  professor  of  divinity  at  Cambridge.  In 
1861  he  was  made  a  dean  of  Exeter,  and  in  1863 
Bishop  of  Gloucester  and  Bristol.  When  this 
see  was  divided,  he  became  Bishop  of  Gloucester. 
He  became  chairman  of  the  Xew  Testament  Ee- 
vision  Committee  in  1881.  His  most  important 
work  is  his  Critical  and  Grammatical  Connnen- 
<«7-;es  on  many  of  the  Epistles  (1854-58).  Among 
his  other  publications  are:  Treatise  on  Analytical 
litatics  (1851)  and  Lectures  on  the  Life  of  Our 
Lord  Jesus  Christ   (1860). 

EL'LICOTT  CITY.  A  city  and  county-seat 
of  Howard  County,  ]\Id.,  10  miles  west  of  Balti- 
more, on  the  Pata]isco  River,  and  on  the  Balti- 
more and  Ohio  Railroad  (Map:  Maryland.  K  3). 
It  has  manufactures  of  flour,  cotton,  silk,  and 
woolen  goods.  Rock  Hill  College  (Roman 
Catholic)  was  opened  here  in  1857.  Founded  in 
1772,  Ellicott  Citv  was  incorporated  in  1867. 
Population,  in  1890,  1488;  in  1900,  1331. 

EL'LIOT,  Arthvr  Ralph  Douglas  (1846—). 
An  English  lawyer  and  author.  He  is  a  son  of 
the  third  Earl  of  ]\linto,  and  received  his  edu- 
cation at  Edinburgh  University  and  at  Trinity 
College,  Cambridge.  He  was  member  of  Parlia- 
ment from  1880  to  1892,  and  from  1889  to  1900. 
In  1895  he  became  editor  of  the  Edinburgh  Re- 
view. His  publications  include:  Criminal  Pro- 
cedure in  England  and  Scotland  (1878);  and 
The  State  and  the  Church    (1881). 

ELLIOT,  Daniel  Giraud  (1835—).  An 
American  ornithologist.  He  was  born  in  Xew 
York,  and  received  an  academic  education.  From 
1856  to  1878  he  traveled  extensively  in  Europe, 
Africa,  and  Asia  Minor,  but  afterwards  con- 
fined his  travels  and  investigations  principally 
to  America.  In  1896  he  led  an  expedition  into 
East  Africa  in  the  interest  of  the  Field  Colum- 
bian Museum,  and  on  his  return  became  curator 
of  zoology  for  that  institution  at  Chicago.  In  1898 
he  had  charge  of  an  expedition  sent  under  the 
same  auspices  to  explore  the  Olympic  ^Mountains 
in  the  State  of  Washington.  He  was  the  founder 
and  a  president  of  the  American  Ornithological 
Union,  and  a  vice-president  of  the  Zoological  So- 
ciety of  France.  His  extensive  scientific  writ- 
ings include  treatises  and  monographs  on  Fam- 
ily of  the  Grouse  (1865)  ;  Family  of  the  Pheas- 
ants (1871-72);  Birds  of  Paradise  (1873); 
Family  of  the  nomhills  (1877-82);  The  Cats 
(1878)  ;  Birds  of  Xorth  America  (1869)  :  Wild 
Fowl  of  the  United  States  and  British  Posses- 
sions (1898);  and  in  octavo  volumes,  Xorth 
American  Shore  Birds  (1895),  and  Gallinaceous 
Game  Birds  of  Xorth  America  (1897).  His 
latest  publication  is  a  Synopsis  of  the  Mammals 
of  Xortlt  Atw^rica  and  the  Adjacent  Seas  (1901). 

EL'LIOTSON,  John  (1791-1868).  An  Eng- 
lish physician,  born  in  London  and  educated  at 
Edinburgh  and  Cambridge.  In  1829  he  delivered 
before  the  Royal  College  of  Physicians  his  valu- 
able Lumlev  lectures  on  diseases  of  the  heart 
(published  in  1830).  and  in  1831  he  was  callo.l  to 
the   cliair   of   clinical    medicine   of    London    Uni- 


versity. The  establishment  of  the  University 
College  Hospital  was  due  chiefly  to  his  influence, 
and  in  his  practice  there  he  may  be  said  to  have 
been  the  first  to  demonstrate  the  importance  of 
clinical  teaching.  Auscultatioil  and  the  use  of 
tlie  stethoscope  were  also  introduced  by  him. 
Deeply  interested  in  the  study  of  mesmerism,  he 
established,  in  1849,  a  mesmeric  hospital  where 
hypnotic  treatment  is  said  to  have  been  success- 
fully applied.  He  was  the  founder  and  first 
president  of  the  Phrenological  Society  and  presi- 
dent of  the  Royal  ^Medical  Society  of  London, 
and  althf)ugh  regarded  as  somewhat  eccentric, 
was  considered  by  many  the  greatest  English 
authority  on  medicine  in  his  day.  Besides  nu- 
merous contributions  to  scientific  periodicals,  he 
published  an  English  translation  of  Blumen- 
bach's  Elements  of  Physiology  (2d  ed.  1828). 

EL'LIOTT,  Charles  (1792-1869).  An  Ameri- 
can clergyman.  He  was  born  in  Ireland,  and 
preached  there  for  two  years  before  emigrating 
to  America  in  1815.  He  was  superintendent  of 
]nissions  among  the  Wyandot  Indians;  presiding 
elder  of  the  Ohio  district;  professor  of  languages 
in  Madison  College  (Uniontown,  Pa.)  ;  presiding 
elder  of  the  Pittsburg  District,  and  editor  of 
various  Methodist  periodicals.  From  1857  to 
1860,  and  again  from  1864  to  1867,  he  was  pro- 
fessor of  biblical  literature  in  and  jjresident  of 
the  Io\^a  Wesleyan  University.  His  reputation 
as  a  scholar  rests  chiefly  upon  his  Delineation  of 
Roman  Catholicism  (2  vols.,  1841).  Among  his 
furtlier  publications  are:  The  Great  Secession 
( 1852) ,  a  history  of  the  division  of  the  Methodist 
Episcopal  Church  in  1844  on  account  of  slavery; 
and  Southwestern  Methodism    (1868). 

ELLIOTT,  Charles  Loring  (1812-68).  An 
American  painter,  born  at  Scipio,  X.  Y.  He 
studied  in  Xew  York  City  under  Trumbull  and 
Quidor,  and  afterwards  made  that  city  his  home, 
and  became  a  member  of  the  Xational  Academy 
of  Design  (1846).  He  made  portraits  of  Feni- 
more  Cooper,  Fitz-Green  Halleck,  Fletcher  Har- 
per, and  A.  B.  Durand  (the  Corcoran  Gallery, 
Washington),  and  other  noted  persons.  There 
are  also  portraits  by  him  in  the  Xew  Y'ork  City 
Hall,  and  the  State  Library,  at  Albany. 

ELLIOTT,  Ebexezer  (1781-1849).  An  Eng- 
lish poet,  known  as  the  'Corn-Law  Rhymer.' 
He  was  born  at  !Masborough,  Yorkshire,  England. 
At  the  age  of  fourteen,  Elliott  began  to  read  ex- 
tensively. In  his  seventeenth  year  he  composed 
a  poem  called  "The  Vernal  Walk,"  which  was 
followed  by  other  descriptive  pieces,  tales  of 
horror,  and  an  epic.  He  married  early,  and  sank 
in  his  father's  business  a  small  fortune  that  his 
wife  had  brought  him.  But  in  1821  he  managed 
to  start  in  the  iron  trade  on  his  own  account  at 
Sheffield.  He  was  very  successful,  and  in  1841 
retired  to  an  estate  which  he  had  purchased  at 
Great  Houghton,  near  Barnsley.  where  he  died. 
His  best  productions  are  The  Village  Patriarch 
(1829)  :  The  Splendid  Village;  and  the  famous 
Corn-Law  Rhymes  (1831).'  Elliott  followed 
Crabbe.  but  with  more  depth  and  fire  of  feeling, 
in  depicting  the  condition  of  the  poor  as  miser- 
able and  oppressed,  tracing  most  of  the  evils 
he  deplores  to  the  social  and  political  institu- 
tions of  the  country,  especially  to  the  Corn 
Laws.  A  new  edition  of  his  works,  revised  and 
edited  by  his  son.  Edwin  Elliott,  was  published 
in     London     (1876).      Consult    Watlcins,    Life, 
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Poetry,   and  Letters   of  Ehenczer  Elliott    (Lon- 
don, 1850). 

ELLIOTT,  Sir  Henry  MiERS  (1808-53).  An 
English  historian.  At  an  early  age  he  entered 
the  service  of  the  East  India  Company  and  was 
secretary  to  the  Governor-General  in  1847.  Two 
years  afterwards  he  negotiated  the  imjiortant 
treaty  with  the  native  chiefs  regarding  the  set- 
tlement of  the  Punjab  and  Gujarat.  His  prin- 
cipal literary  productions  are  the  following: 
Bibliographical  Index  to  the  Historians  of 
Mohammedan  India,  vol.  i.  (1849),  a  Avork  in 
which  the  author  enters  upon  an  extensive  bio- 
graphical and  critical  discussion  of  more  than 
200  Arabic  and  Persian  historians,  but  which 
was  not  completed ;  and  History  of  India  as  Told 
hy  Its  Own  Historians,  edited  by  John  Dowson 
(S  vols.,  1S66-77;  a  Sequel  by  Sir  E.  C.  Bailey, 
1886).  This  latter  is  a  valuable  contribution 
to  the  history  of  Mohammedan  rule  in  India. 

ELLIOTT,  Jesse  Duxcan  (1782-1845).  An 
American  naval  officer.  He  was  born  in  ]\Iaiy- 
land,  was  educated  at  Carlisle,  Pa.j  and  in  1804 
entered  the  United  States  XaAy  as  a  midship- 
man. In  October,  1812,  he  captured  two  British 
brigs,  the  Detroit  and  the  Caledonia,  near  Fort 
Erie  ( q.v. ) ,  and  thus  won  the  first  naval  success 
for  the  Americans  on  the  Great  Lakes.  At  the 
capture  of  York  (now  Toronto),  in  April,  1813, 
he  commanded  the  Madison,  and  in  the  bat- 
tle of  Lake  Erie,  September,  1813,  was  the  com- 
mander of  the  Niagara,  and  was  second  in  com- 
mand to  Perry.  His  conduct  during  the  battle 
was  subsequently  much  criticised,  and  was  the 
subject  for  many  years  of  considerable  contro- 
versy. In  October,  1813,  he  succeeded  Perry  in 
command  of  the  Lake  Erie  fleet.  He  afterwards 
conmianded  the  sloop  of  war  Ontario  under  De- 
catur, during  the  war  against  Algiers  in  1815; 
was  raised  to  the  rank  of  captain  in  1818,  and 
commanded  the  West  India  Squadron  and  the 
Charleston  NaA^y  Yard.  In  1840,  after  having 
commanded  the  Constitution  in  the  INIediter- 
ranean  Squadron  for  several  years,  he  was  tried 
by  court-martial  and  was  suspended  from  duty 
for  four  years.  In  October,  1843,  however,  he 
was  restored  to  the  service  and  was  placed  in 
command  of  the  Philadelphia  Xavy  Yard.  For 
discussions  of  his  conduct  in  the  battle  of  Lake 
Erie,  consult:  Jarvis,  A  Biographical  Xotice  of 
Commodore  Jesse  D.  Elliott,  Containing  a  Re- 
view of  the  Controversy  Beliceen  Him  and  the 
Late  Commodore  Perry  (Philadelphia,  1835); 
Burges,  Battle  of  Lake  Erie,  icith  Notices  of 
Commodore  Elliot's  Conduct  in  that  Engagement 
(Philadelphia,  1839)  ;  Cooper.  Battle  of  Lake 
Erie  ( Cooperstown,  1843)  ;  and  Bancroft.  His- 
tory of  the  Battle  of  Lake  Erie,  and  Miscel- 
laneous Papers   (New  York,  1891). 

ELLIOTT,  Maxi^te.  An  American  actress, 
born  at  Eockland.  IMaine.  Her  first  serious  role 
was  as  Felicia  Umfraville,  with  E.  S.  Willard  in 
The  Middleman,  in  1890.  Afterwards  she  played 
with  ^Yillard  in  The  Professor's  Love  Story  and 
other  pieces.  With  Daly's  company  she  went  to 
London  in  1895,  playing  in  Shakespearean  parts  as 
well  as  in  light  comedy.  In  1896  she  joined  N.  C. 
Goodwin,  with  whom,  in  1898,  she  plaved  in 
Clyde  Fitch's  Nathan  Hale.  In  1898  she  was 
married  to  Goodwin,  and  in  1900  they  appeared 
with  much  popular  success  in  H.  V.  Esmond's 
When    IT'e   IT'ere    Twenty-one.      In    1901    she   es- 


sayed the  role  of  Portia  in  The  Merchant  of 
Venice.  Consult  Strang,  Famous  Actresses  of 
the  Day  in  America    (Boston,   1899). 

ELLIOTT,  Samuel  Mackenzie  (1811-73). 
An  American  physician,  born  at  Inverness,  Scot- 
land. He  was  educated  at  the  Boyal  College  of 
Surgeons  in  Glasgow.  In  1833  he  came  to  the 
United  States  and  finally  established  himself  in 
Xew  York  City,  as  an  oculist.  He  served  in  the 
Civil  \\'ar  as  lieutenant-colonel  of  the  Highland 
Guard,  and  was  wounded  in  the  first  battle  of 
Bull  Run.  Subsequently  he  was  brevetted  briga- 
dier-general. 

ELLIOTT,  Sarah  Barxwell  (? — ).  An 
American  novelist,  daughter  of  Stephen  Elliott, 
(1806-66)  first  Bishop  of  Georgia.  Her  more 
noteworthy  volumes  of  fiction  are  The  Fel meres 
(1879);  Jerry,  a  pathetic  story  of  'poor-white' 
life  in  the  Tennessee  mountains,  originally  pub- 
lished serially  in  Scrihner's  Magazine,  later 
translated  into  German,  and  republished  in 
Australia ;  The  Durket  Sperret,  a  realistic  story 
also  of  the  Tennessee  mountaineer;  An  Incident 
and  Other  Happenings  (1899);  and  The  Mak- 
ing of  Jane  (1901).  She  also  wrote  an  excellent 
biography  of  Sam  Houston  (1900),  for  the 
'•Beacon  Biographical  Series,"  and  many  short 
stories,  chiefly  of  Southern  life. 

ELLIOTT,  Stephen  (1771-1830).  An  Ameri- 
can naturalist.  He  was  born  in  Charleston.  S. 
C. ;  graduated  at  Yale  in  1791,  and  was  a  member 
of  the  State  Legislature  from  1793  until  1812. 
He  assisted  in  organizing  the  Literary  and 
Philosophical  Society  of  South  Carolina,  and 
was  for  a  time  its  pi'esident.  He  was  also  one 
of  the  founders  of  the  State  medical  college,  in 
which,  for  some  years,  he  was  professor  of 
natural  history  and  botany.  He  published  The 
Botany  of  South  Carolina  and  Georgia  (1821- 
24).  and  was  for  a  time  the  editor  of  The 
Soutliern  Peview. 

ELLIPSE  (Lat.  ellipsis,  from  Gk.  e/J.eific, 
elleipsis,  omission,  from  e2.2,ei7retv,  elleipein,  to 
omit,  from  kv,  en,  in  -j-  ?.EiTreiv,  leipein,  to 
leave).  An  important  geometric  figure,  repre- 
senting the  approximate  shape  of  the  planetary 


orbits.  It  is  one  of  the  conic  sections  (q.v.)  and 
received  its  name  from  Apollonius  (q.v.).  It  is 
a  curve  of  the  second  order  and  second  class  (see 
CuR\-ES),  and  may  be  defined  as  the  locus  of  a 
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point  (P),  the  sum  of  whose  distances  from  two 
fixed  points  is  constant.  .  The  two  fixed  points 
are  called  the  foci  (F  and  F')  ;  the  diameter 
drawn  through  them  is  called  the  major  axis,  and 
the  perpendicular  bisector  of  this  diameter  the 
minor  axis.  It  is  also  defined  as  the  locus  of  a 
point  which  moves  so  that  the  ratio  of  its  dis- 
tance from  a  fixed  point,  called  the  focus,  to  its 
distance  from  a  fixed  line  (DD'),  called  the 
directrix,  is  constant  and  less  than  unity;  the 
constant  ratio  is  called  the  ecceniriciiy  of  the 
ellipse  and  is  equal  to  the  ratio  of  the  distance 
between  the  foci  to  the  major  axis.  The  limit  of 
the  ellipse,  as  the  eccentricity  approaches  0  and 
the  foci  approach  coincidence,  is  the  circle.  There 
are  various  contrivances  for  describing  an  el- 
lipse, called  ellipsographs,  or  elliptic  compasses 
(q.v. ).  The  simplest  method  is  to  fix  the  two 
ends  of  a  thread  to  pins  at  the  foci,  and  make 
a  pencil  move  in  the  plane,  keeping  the  thread 
taut.  The  end  of  the  pencil  will  trace  an  el- 
lipse, whose  major  axis  is  equal  to  the  length  of 
the  thread.  The  Cartesian  equation  of  the  el- 
lipse  placed   symmetrically  with   respect  to  the 

1,   ", 


axis   of   coordinates    (q.v.)    is 

6  being  the  semi-major  and  semi-minor  axes  re- 


spectivelj'.     The  eccentricity  is  e 

polar  equation  of  the  ellipse   is 
where  the  parameter  P   ^     — . 


i  +ccos^, 
The   centre   O 


bisects  all  chords;  each  diameter  of  a  pair  of 
conjugate  (q.v.)  diameters  bisects  all  chords 
parallel  to  the  other;  and  the  focal  chord  paral- 
lel to  the  directrix  is  called  the  latus  rectum. 
From  the  equation  of  the  ellipse,  by  means  of 
the  integral  calculus,  its  area  is  shown  to  be 
irab.     The  length  of  its  circumference  is  approxi- 

mately  2.a  (l-  ^-^^,-  prj^^  -  • 

There  are  several  special  kinds  of  ellipses,  for 
the  names  and  equations  of  which  consult  Bro- 
card.  'Soies  dc  biblior/raphie  des  courbes  geome- 
irique.s   (Bar-le-Duc,  isOT). 

ELLIP'SIS  (Lat.,  from  Gk.  eUeific,  elleip- 
sifs,  omission).  A  term  used  in  grammar  and 
rhetoric,  to  signify  the  omission  of  a  word  neces- 
sary to  complete  the  expression  or  sentence  in  its 
usual  form.  The  object  of  ellipsis  is  brevity  and 
impressivcness. 

ELLIP'SOID  (from  Gk.  ellei'^pig,  ellcipsis, 
ellipse  +  ttdos,  eidos,  form).  A  kind  of  solid, 
bounded   by   a    surface   of  the   second   order,   the 


spheroid  being  a  special  case.  The  latter  has  a 
peculiar  interest  because  the  form  of  the  earth  is 
spheroidal.  The  Cartesian  eqviation  of  an  ellip- 
soid referred  to  its  centre  as  origin,  and  its  axes 

as  axes  of  coordinates    (q.v.)    is 1-*-^ — I =1 

a'^  0^  c- 
where  a,  b,  c  are  the  semi-axes.  By  giving  the 
value  0  successively  to  x,  y,  z,  the  equations  of 
three  ellipses  are  obtained,  which  are  the  sec- 
tions of  the  ellipsoid,  made  by  the  respective  co- 
ordinate planes.  If  any  two  of  the  quantities 
«,  b,  c  are  equal,  one  of  the  three  sections  is  a 
circle,  and  the  ellipsoid  becomes  an  ellipsoid  of 
)-cvolution.  The  surface  formed  by  the  revolu- 
tion of  an  ellipse  about  its  major  axis  is  called 
a  prolate  spheroid,  and  that  formed  by  the  revo- 
lution about  the  minor  axis  is  called  an  oblate 
spheroid,  the  latter  being  the  general  form  of 
the  earth.  The  term  is  often  applied  to  the  solid 
inclosed  by  the  surface  above  defined.  Ellipsoids 
play  an  important  part  in  the  theory  of  inertia. 
If  on  any  line  I  through  the  origin  0,  a  length 
OP  be  laid  off.,  inversely  proportional  to  the 
square  root  of  the  moment  of  inertia  I  of  the 
line  with  respect  to  the  given  mass  m.  the  locus 
of  the  point  P  will  be  a  quadric  surface  called 
the  ellipsoid  of  inertia  or  momcntal  ellipsoid  of 
the  point  O.  The  polar  reciprocal  (see  Polar) 
of  the  momental  ellipsoid  with  respect  to  a  cer- 
tain sphei'e  is  called  the  ellipsoid  of  gyration  or 
the  reciprocal  ellipsoid. 

ELLIPTIC   FUNCTIONS.      See  Functions. 

EL'LIS,  Alexander  .Joiix  (1814-90).  An 
English  philologist  and  mathematician,  born  at 
Hoxton,  ^liddlesex,  and  educated  at  Eton  and 
Trinity  College,  Cambridge.  He  was  born  under 
the  surname  Sharpe,  but  changed  it  to  Ellis  by 
royal  license  in  1825.  He  began  the  study  of 
law  in  the  iliddle  Temple,  but  gave  it  up  for 
mathematics,  first  attracting  attention  by  a 
translation  of  Ohm's  Geist  der  mathematischen 
Analysis  in  1847.  It  was  as  a  phonologist  and 
philologist,  however^,  that  Ellis  was  best  known. 
He  associated  himself  with  Sir  Isaac  Pitman, 
with  whom  he  formulated  a  system  of  printing 
A\hich  he  called  "phonotypy,'  which  added  several 
new  letters  to  the  alphabet  corresponding  to 
sounds  used  in  spoken  language.  His  work 
formed  the  basis  for  all  modern  English  phonetics. 
His  studies  in  phonology  led  him  naturally  to  a 
study  of  philology,  and  he  took  high  rank  as  an 
authority  on  both  early  English  pronunciation 
and  modern  English  dialects.  His  greatest  work 
in  this  field  was  entitled  On  Early  English  Pro- 
nunciation, itith  Special  Reference  to  Shakspere 
and  Chaucer,  which  Mas  published  at  intervals 
between  1809  and  1889.  Another  field  in  which 
Ellis  achieved  distinction  was  in  the  scientific 
theory  of  music,  to  the  literature  of  Avhich  he 
contributed  Tlte  Sensations  of  Tone  as  a  Physio- 
logical Basis  for  the  Theory  of  Music  (1875), 
based  on  a  German  work  by  Helmholtz.  and  The 
History  of  Musical  Pitch  (1880).  His  other 
works  include:  Horse  Taminq  (1842)  ;  Phonetics 
(1844):  A  Plea  for  Phonetic  Spelling  (1848); 
Original  Xursery  Rhi/nies  for  Boys  and  Girls 
(1848);  Algebra  Identified  icith  Geometry 
(1874);  Practical  Hints  on  the  Quantitative 
Pronunciation  of  Latin  (1874);  and  Pronuncia- 
tion for  Singers   (1877). 

ELLIS,  George  Edward  (1814-94).  An 
American  historian  and  editor.     He  was  born  in 
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Boston,  was  educated  at  Harvard  College  and 
Divinity  School,  graduating  at  the  latter  in  1836; 
spent  several  years  in  study  and  travel  in  Europe, 
and  from  1840  to  1869.  Avhen  he  resigned,  was 
pastor  of  the  Harvard  Unitarian  Church,  Cliarles- 
town.  Mass.  From  1857  to  1863  he  was  profes- 
sor of  svstematic  theologv  in  the  Hai'vard  Divin- 
ity School.  In  1864,  1871,  and  1879  he  was  a 
Lowell  Institute  lecturer,  and  for  a  number  of 
years  was  editor  of  the  Christian  Register,  and 
later  of  the  Christian  Examiner.  He  was  an 
overseer  of  Harvard  College  in  1850-54,  and  in 
1887  was  elected  president  of  the  JNIassachusetts 
Historical  Society.  He  published  lives  of  John 
Mason  (1844),  Anne  Hutchinson  (1845),  and 
William  Penn  (1847)  :  Half  Century  of  the  Uni- 
tarian Controversy  (1857)  ;  The  Aims  and  Pur- 
poses of  the  Founders  of  3Iassachusetts  and  Their 
Treatment  of  Intruders  and  Dissentients  (1869)  ; 
Men}oirs  of  Jared  Sparks  (1869)  ;  and  Tlistory  of 
the  Battle  of  Bunker  mil  (1875).  He  Avrote 
chapters  for  the  Memorial  History  of  Boston 
( 1881)  :  for  Winsor's  Xarrntive  and  Critical  His- 
tory of  America  (1886)  ;  and  several  articles  for 
the  ninth  edition  of  the  Encyclopcedia  Britannica. 

ELLIS,  Sir  Heney  (1777-1869).  An  English 
antiquarian.  He  was  born  in  London,  and  was 
educated  at  Saint  John's  College,  Oxford.  He 
lield  a  sub-librarianship  in  the  Bodleian  at  Ox- 
ford for  a  few  months,  and  was  then  (1800)  ap- 
pointed to  a  similar  position  in  the  British  Mu- 
seum, where  he  was  chief  librarian  from  1827  to 
1856,  when  he  retired.  In  1833  he  was  knighted 
by  William   IV.     He  edited  Brand's  Antiquities 

(1813),  and  published  a  valuable  collection  of 
Original  Letters  Illustrative  of  English  History 

(11  vols.,  1824-46),  and  an  Introduction  to 
Domesday  Book   (1833). 

ELLIS,  Hexry  Havelock  ( 1859—) .  An  Eng- 
lish criminologist.  He  was  born  at  Croydon, 
Surrey,  and  was  educated  for  a  medical  career  at 
Saint  Thomas's  Hospital.  After  teaching  for 
several  years  in  Australia,  he  returned  to  England 
in  1880,  where  he  became  known  as  a  writer  of 
considerable  originality.  His  publications  in- 
clude: The  Criminal  (1890)  ;  Man  and  ^yoman  : 
A  Study  of  Human  Secondary  Sexual  Characters 
( 1894)  ;  Sexual  Inversion  (being  vol.  i.  of  Studies 
in  the  Psychology  of  Sex,  1897)  ;  The  Evolution 
of  Modesty,  etc.  (vol.  ii.,  ib.,  1899)  ;  A  Dialogue 
in  Utopia   (1900). 

ELLIS,  JoD  BiCKNELL  (1829—).  An  Ameri- 
can botanist,  born  at  Potsdam,  N.  Y.,  and  educat- 
ed at  Union  College.  His  publications  include: 
North  American  Fungi,  with  B.  M.  Everhardt 
(1892),  and  North  American  Fungi  (1878-93). 
He  was  an  editor  of  the  Journal  of  Mycology  from 
1885  to  1888. 

ELLIS,  Kor.ixsoN  (1834—).  An  English  clas- 
sical philologist,  born  at  Barming.  He  entered 
Balliol  College,  Oxford,  and  took  B.  A.  in  1857; 
became  fellow  of  Trinity  College  in  1858;  re- 
ceived jNI.  a.  in  1859;  was  made  professor  of 
Latin  in  L^niversity  College,  London,  1870;  and 
Corpus  professor  of  Latin  literature,  Oxford, 
1893.  He  has  edited  Caiu.Ui  Vcronensis  Liber, 
etc.  (1878)  ;  Ovid,  Ihis  (1881)  ;  Glosses  on  Aj^ol- 
linaris  Sidonitis,  Anec.  Oxon.,  Class.  Series,  1,  5 
(1885)  ;  Arianus  (1887)  ;  Oricntii  Carmina,  vol. 
xvi.  in  the  Corpus  Script.  Eccles.  (1888);  Vel- 
leius  Paterculus   (1898);   .Etna    (1900);   he  has 


also  made  a  translation  of  Catullus  (1871)  ;  and 
written  A  Commentary  on  Catullus  (1889). 

ELLIS,  William  (1794-1872).  An  English 
missionary.  He  was  born  in  London,  August  29, 
1794.  In  1816  he  went  to  the  South  Pacific  as  u 
missionary  of  the  London  ]Missionary  Society. 
In  Tahiti  he  set  up  the  first  printing-pi-ess  in 
the  South  Sea  Islands.  From  1831  to  1841  he 
was  foreign  secretaiy  of  the  London  -Missionary 
Society.  From  1847  till  his  death  he  was  pastor 
of  the  Congregational  church  at  Hoddesdon.  near 
London.  In  1853  Mr.  Ellis  was  sent  to  Mada- 
gascar by  the  London  Missionary  Society  to 
investigate  the  condition  and  prospects  of  the 
Christians  in  that  island.  He  afterwards  made 
two  other  visits  to  the  island,  the  last  time  re- 
maining four  years  (1861-65).  He  died  at  Hod- 
desdon, Ju7ie  9,  1872.  ilr.  Ellis's  works  include-. 
Narrative  of  a  Tour  Through  Owhyhee  [Hawaii] 
(1826);  Polynesian  Researches  (1829);  History 
of  Madagascar  (1838),  compiled  from  Govern- 
ment papers  and  reports  of  missionaries ;  Three 
Visits  to  Madagascar  (1858);  Madagascar  Re- 
visited (1867);  The  Martyr  Church  [of  :Mada- 
gascar]  (1870).  These  works  are  all  standard 
authorities  for  the  countries  of  which  they  treat. 
Consult  the  Life  by  his  son,  J.  E.  Ellis  (London, 
1873). — Sarah  Stickney  Ellis,  Mr.  Ellis's  sec- 
ond wife,  was  a  voluminous  writer  and  zealous 
worker  in  the  interests  of  temperance  reform, 
education,  and  eflforts  to  improve  the  condition 
of  young  women  of  tlie  lower  classes.  For  many 
years  she  conducted  a  school  for  girls  (Rawdon 
House)  at  Hoddesdon.  She  wrote:  The  Poetry 
of  Life;  The  Women  of  England  (1838);  The 
You)tg  Ladies'  Reader  (1845);  Raudon  House 
(1848)  ;  and  many  other  volumes  of  like  char- 
acter. 

ELLIS  ISLAND,  A  small  island  in  the 
northern  part  of  upper  New  York  Bay,  a  mile 
southwest  of  the  Battery.  It  is  owned  by  the 
United  States  Government,  and  has  been  used 
since  1892  as  an  immigrant  station  (Map: 
Greater  New  York,  C  9). 

ELLISSEN,  eKle-sen,  Adolf  (1815-72).  A 
German  philologist  and  literary  historian.  He 
was  born  at  Gartow,  and  studied  at  the  uni- 
versities of  GiJttingen,  Berlin,  and  Paris.  A 
unique  work  from  his  pen  is  entitled  Thee-  und 
Asphodeloshliiten  (1840),  a  metrical  translation 
of  Chinese  and  modern  Greek  poems.  A  some- 
what similar  production  entitled,  Versuch  einer 
Polyglot te  der  europiHschcn  Poesie,  vol.  i.  (1846), 
is  a  valualde  contribution  to  literary  history. 

EL'LISTON,  Robert  William  (1774-1831). 
A  noted  English  actor.  He  was  born  in  London, 
the  son  of  a  watchmaker,  and  was  educated  at 
Saint  Paul's  School  at  the  expense  of  a  scholarly 
uncle.  He  ran  away  from  home,  however,  in 
1791,  and  joined  a  theatrical  company  at  Bath, 
making  his  first  appearance,  in  a  minor  part,  in 
that  same  year.  In  1793  he  was  highly  success- 
ful as  Romeo.  Beginning  in  1796,  he  appeared 
occasionally  in  London,  at  the  Haymarket  and 
Covent  Garden  theatres,  while  engaged  also  at 
Bath  and  in  the  management  of  several  play- 
houses in  provincial  towns.  From  1804  to  1809 
ho  was  a  member  of  the  Drury  Lane  Company, 
but  after  the  theatre  was  burned  opened  the 
Surrey  Theatre,  returning  to  Drur^'  Lane  in 
1812,  where  he  took  leading  parts.  He  became 
lessee  and  manager  of  Drury  Lane  in  1819,  open- 
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ing  it  himself  as  Rover  in  Wild  Oats,  and  later 
presenting-  Kean,  ]\Iacready,  and  other  great  ac- 
tors of  his  time,  but  retired  a  bankrujit  in  1826. 
Subsequently  he  played  at  the  Surrey  Theatre, 
but  his  dissipated  habits  of  long  standing  pre- 
vented him  from  regaining  his  old  prestige,  and 
he  died  of  apoplexy  two  weeks  after  his  last 
ajipearance  as  Sheva  in  The  Jeic.  Elliston  ranked 
among  the  great  tragedians  of  his  time,  but  was 
even  more  naturally  remarkable  as  a  comedian. 
For  his  life,  consult:  G.  Raymond  (London,  1848 
and  1857)  ;  Oxberry,  Dramatic  Biography  (Lon- 
don, 1826)  ;  and  Actors  and  Actresses  of  Great 
Britain  and  the  United  States,  edited  by  Mat- 
thews and  Hutton,  vol.  ii.   (New  York,  1886). 

ELLO'RA.  A  ruined  tow^n  in  the  dominions 
of  the  Xizam,  not  far  from  the  city  of  Dowlata- 
bad,  in  latitudti  20°  2'  X.  and  longitude  75°  13' 
E.  It  is  celebrated  for  its  wonderful  rock-cut 
temples,  of  whi,-h  there  are  nineteen  large  ones, 
partly  of  Hindu  and  partly  of  Buddhist  origin. 
Some  are  cave  temples  proper,  but  others  are 
vast  buildings  hewn  out  of  the  solid  granite  of 
the  hills,  having  an  exterior  as  well  as  an  in- 
terior architecture,  and  being,  in  fact,  magnificent 
monoliths.  In  executing  the  latter,  the  process 
was  first  to  sink  a  quadrangular  pit,  leaving  the 
central  mass  standing,  and  then  to  hew  and 
excavate  this  mass  into  a  temple.  The  most 
beautiful  is  the  Hindu  temple,  Kailasa.  At  its 
entrance  is  an  antechamber  138  feet  wide  by  88 
deep,  with  numerous  rows  of  pillars.  This  is 
followed  by  a  colonnaded  bridge  leading  into  a 
great  rectangular  court  247  feet  in  length  and 
150  liroad,  in  the  centre  of  which  stands  the 
temple  itself,  a  vast  mass  of  rock  richly  hewn 
and  carved.  It  is  supported  by  four  rows  of 
pilasters,  with  colossal  elephants  beneath,  and 
seems  suspended  in  the  air.  The  interior  is  about 
103  feet  long,  56  broad,  and  17  high,  but  the  en- 
tire exterior  forms  a  pyramid  100  feet  high  and 
is  overlaid  witJi  sculpture.  In  the  great  court  are 
numerous  ponds,  obelisks,  colonnades,  sphinxes, 
and  on  the  ^\•alls  thousands  of  mythological  fig- 
ures of  all  kinds,  from  10  to  12  feet  in  height. 
Of  the  other  temples,  those  of  Indra  and  Dumar- 
heyna  are  little  inferior  to  that  of  Kailasa.  Re- 
garding their  antiquity  and  religious  significance, 
authorities  are  not  agreed:  liut  at  all  events  they 
must  be  subsequent  to  the  epic  poems  Ramayana 
or  Mahahharala,  because  they  contain  represen- 
tations taken  from  these  poems,  and  also  to  the' 
cave  temples  of  Elephanta,  because  they  exhibit 
a  richer  and  more  advanced  style  of  architecture. 
Consult  Fergusson  and  Burgess,  The  Cave  Tem- 
ples of  India   (London,  1880).  • 

ELLS'WORTH.  A  city,  port  of  entry,  and 
coiuity-seat  of  Hancock  County,  Maine,  30  miles 
southeast  of  Bangor,  on  the  Maine  Central  Rail- 
road (IMap:  ]\Iaine,  F  6).  It  is  at  the  head  of 
navigation  on  the  L'nion  River,  and  has  an  exten- 
sive trade  in  lumber  and  ice  and  shii)-lniilding  in- 
terests ;  also  manufactures  of  lumber,  shoes, 
carriages,  soap,  sails,  and  iron.  Abvmdant  water- 
power  is  supplied  by  the  river,  Avhich  is  spanned 
by  several  bridges  at  this  point.  The  principal 
public  buildings  include  the  court-house,  custom- 
house, citv  hall,  and  a  public  library,  with  about 
3900  volumes.  A  large  X^nited  States  fish  hatch- 
ery is  located  here.  Ellsworth  was  settled  in 
1763,  incorporated  in  1800,  and  chai'tered  as  a 
city  in  1869.  The  government  is  vested  in  a 
mayor,  a  unicameral  council,  and  subordinate 
Vol.  VI.— 42. 


administrative  olTicials.  Population,  in  1890, 
4804:  in  1900,  4297. 

ELLSWORTH,  Epiir.^im  Elmer  (1837-61). 
An  American  soldier.  He  was  born  in  Mechan- 
icsville,  X.  Y.,  but  early  removed  to  Chicago.  In 
A])ril,  1861,  he  organized  a  Zouave  regiment  from 
among  the  volunteer  firemen  of  Xew  York,  and 
became  its  colonel.  He  took  part  in  the  first 
general  movement  of  the  Federal  forces  into 
Virginia,  but  at  Alexandria,  on  IMay  24th,  was 
shot  dead  by  a  hotel-keeper  from  whose  building 
he  had  just  torn  away  a  Confederate  flag.  In 
the  Xorth  he  was  regarded  as  the  first  'martyr' 
to  the  cause  of  the  Union.  He  was  buried,  with 
imposing  military  ceremonies,  from  the  White 
House,  in  ^Vashington. 

ELLSWORTH,  Oliver  (1745-1807).  An 
American  statesman  and  jurist.  Chief  Justice 
of  the  Supreme  Court  of  the  United  States  from 
1796  to  1800.  He  was  born  at  Windsor,  Conn., 
and  studied  at  both  Yale  and  Princeton,  graduat- 
ing at  the  latter  institution  in  1766.  He  was 
admitted  to  the  Connecticut  bar  in  1771.  In 
1775  he  was  chosen  a  member  of  the  Connecticut 
Legislature,  in  which,  in  the  early  years  of  the 
Revolution,  he  served  as  a  member  of  the  impor- 
tant Committee  of  ililitary  Accoimts.  Elected 
to  the  Continental  Congress  in  1778,  he  continued 
to  serve  as  a  delegate  until  1784,  when  he  became 
a  member  of  the  Governor's  Council  and  a  judge 
of  the  State  Supreme  Court.  In  1787,  with  Roger 
Sherman  and  William  Samuel  .Johnson,  he  was 
chosen  to  represent  Connecticut  in  the  Constitu- 
tional Convention.  As  a  member  of  this  conven- 
tion his  most  importa'nt  achievement  was  secur- 
ing the  adoption  of  the  'Connecticut  Compromise,' 
which  called  for  a  combination  whereby  there 
should  be  two  Houses,  the  Upper  chosen  on  a 
basis  of  equality  between  the  States,  and  the  Lower 
on  a  representative  basis  proportioned  according 
to  jjopulation.  This  plan  was  finally  adopted  by 
the  narrow  majority  of  one  vote.  On  the  organi- 
zation of  tlie  National  Government,  in  1789.  he 
was  elected  one  of  the  first  United  States  Senators 
from  Connecticut.  As  chairman  of  the  Senate 
("ommittee  on  .Judiciary  he  drcAV  up  the  bill 
which  organized  the  judicial  system  of  the  coun- 
try on  the  l)asis  upon  which  it  has  ever  since 
been  maintained.  As  the  leader  of  the  Federal- 
ists in  the  Senate,  he  suggested  to  Washington 
the  plan  of  sending  .John  Jay  to  England  in  1794 
to  negotiate  a  treaty  with  that  country:  and  it 
was  Ellsworth's  influence,  in  the  face  of  violent 
opposition,  that  secured  the  Senate's  approval  of 
the  treaty  after  it  had  been  negotiated.  In  1796 
he  was  appointed  by  Washington  Chief  Justice'  of 
the  Supreme  Court  of  the  I'nited  States,  serving 
until  1799,  in  which  year  he  was  sent,  with  Wil- 
liam R.  Davie  and  Vans  INIurray,  as  commis- 
sioner to  adjust  the  numerous  disputes  that  liad 
arisen  between  the  L'nited  States  and  France. 
The  negotiations,  carried  on  almost  entirely  by 
Ellsworth,  terminated  by  the  signing  of  a  treaty 
whereby  France  conceded  a  recognition  of  the 
rights  of  tlie  neutral  vessels  and  promised  in- 
denmity  for  depredations  on  American  commerce. 
After  a  year  in  England,  during  which  time  he 
resigned  tlie  Chief-Justiceshij),  Ellsworth  returned 
to  America.  From  1802  until  his  death  he  was 
a  member  of  the  Governor's  Council  in  Connecti- 
cut. On  the  reorganization  of  the  Connecticut 
judiciary,  early  in  1807,  he  was  appointed  Cliicf 
Justice    of   Die    State,   but   died   before   entering 


ELLSWORTH. 


658 


ELM. 


upon  his  duties.     Consult  Van  Santvoord,  Lives 
of  the  Chief  Justices  (Xew  York,  1854). 

ELLWANGEN,  elVilng-en.  The  capital  of 
tlie  Circle  of  Jaxt,  Wiirttemberg,  Germany,  on  the 
Jaxt.  55  miles  northeast  of  Stuttgart  (Map:  (Ger- 
many, C  4).  It  is  situated  amid  beautiful  valley 
scenery,  on  the  slope  of  a  hill  crowned  by  the 
Hohen-Elhvangen  Castle.  The  Romanesque  Stif- 
teskirche.  dating  from  770.  is  its  most  interesting 
building.  In  the  vicinity  are  the  mineral  baths 
of  Schrezeim.  and  on  the  Schonenberg,  1710  feet 
high,  the  Pilgi'image  Church  of  Loretto.  The  do- 
mestic manufactures  of  the  town  are  of  growing 
importance.  Ellwangen  was  the  capital  of  a 
Benedictine  principality  of  140  square  miles  until 
1S02.     Population,  in  "l900,  4747. 

ELL 'WOOD,  Thomas  (16.39-1714).  An  Eng- 
lish writer.  He  joined  the  Quakers,  and  his  zeal 
for  the  sect  and  denunciation  of  the  Established 
Church  brought  upon  him  much  persecution.  He 
himself  was  equally  intolerant  of  any  division  in 
the  Quaker  ranks.  He  was  an  intimate  friend  of 
Milton,  and  his  comment  upon  reading  the 
manuscript  of  Paradise  Lost  suggested  to  the 
poet  the  idea  of  Paradise  Regained.  Ellwood  was 
the  author  of  a  number  of  polemical  works, 
among  them  Forgery  no  Christianity  (1674); 
two  tracts  attacking  Thomas  Hicks  the  Baptist ; 
The  Foundation  of  Tithes  Shaken  (1678)  ;  Sacred 
Jlistories  of  the  Old  and  Xew  Testaments;  and 
an  Autobiography  (1714). 

ELM.  A  village  in  Switzerland,  in  the  Can- 
ton of  Glarus,  situated  10  miles  southeast  of 
Glarus.  in  a  valley  3000  feet  above  the  sea-level, 
surrounded  by  the  high  peaks  of  the  Sardona 
Alps  (Map:  Switzerland,  D  2).  September  11, 
1881,  the  to\\Ti  Avas  half  buried  iinder  an  ava- 
lanche, which  killed  114  people.  Population,  in 
1900,  914. 

ELM  (AS.,  OHG.  eJm,  Ger.  Uhne,  elm,  ulti- 
mately connected  with  Lat.  nlmus,  Ir.  leamh, 
elm).  Ulnius.  A  genus  of  trees  of  the  natural  or- 
der Urticaceae,  natives  of  temperate  climates.  The 
serrated  leaves  have  unequal  sides,  and  the  small 
flowers  which  grow  in  clusters  appear  before  the 
leaves  unfold.  The  fruit  is  a  samara,  or  com- 
pressed one-seeded  little  nut,  winged  all  around. 
One  of  the  most  important  species  is  the  Ulmus 
campestris.  a  tree  of  60  to  80  feet  in  height. 
Avith  ovate-elliptical,  doubly  serrated  leaves,  and 
almost  sessile  flowers.  The  tree  is  found  all 
over  Europe;  also  in  the  west  of  Asia  and  north 
of  Africa,  and.  introduced  into  America.  The 
wood,  which  is  compact  and  durable,  especially 
in  water,  is  used  for  a  great  variety  of  pur- 
poses by  wheelwrights,  machine-makers,  ship  and 
boat  builders,  etc.  It  is  also  prized  by  joiners 
for  its  fine  grain,  and  the  mahogany  color  which 
it  readily  assumes  on  the  application  of  an  acid. 
It  is  reckoned  superior  to  the  wood  of  any  other 
species  of  elm.  The  bark  is  used  in  dyeing  and 
in  sugar-refining,  and.  in  times  of  scarcity,  has 
been  used  in  Norway  for  grinding  into  meal  and 
mixing  in  bread,  which  has  a  less  disagreeable 
taste  than  that  made  from  meal  mixed  Avith  fir- 
bark.  The  inner  bark  is  used  medicinally  in 
cutaneous  diseases ;  it  is  mucilaginous,  and  has 
a  bitter,  astringent  taste.  The  elm  balsam 
(heaume  d'orme) ,  which  was  formerly  in  great 
repute,  is  a  brownish  substance,  Avhich  is  found 
in  dried  galls  of  the  elm-leaves  in  the  south  of 
Europe,    Persia,   etc.      From   these    galls    in   an 


earlier  stage  flows  a  clear,  viscid,  sweetish  liquid, 
called  elm  water  (eau  d'orme),  which  is  used  for 
washing  AAOunds,  contusions,  and  sore  eyes.  The 
elm  is  one  of  the  principal  timber-trees  of  the 
British  Isles,  most  extensiA-ely  planted,  and  a 
chief  ornament  of  English  scenery.  The  cork- 
barked  elm.  a  variety  of  Ulmus  campestris.  is 
distinguished  by  the  corky  wings  of  the  bark  of 
the  branches.  It  is  taller  than  Ulmus  campestris, 
of  more  spreading  habit,  with  much  larger  leaves, 
and  is  a  common  European  tree.  The  Dutch 
cork -barked  elm  is  generally  considered  a  variety 
of  Ulmus  campestris.  It  has  a  still  more  corky 
bark,  still  larger  leaves,  is  of  very  quick  growth, 
but  its  wood  is  very  inferior.  The  broad-leaved 
or  AVA'ch  elm  {Ulmus  montana) .  a  tree  of  veiy 
quick  growth,  is  the  only  species  that  can  with 
certainty  be  regarded  as  indigenous  to  Scotland. 
It  has  rougli.  broad  leaves,  a  stem  less  upright 
than  that  of  the  English  elm,  and  large,  spreading 
branches.  The  Avood  is  used  for  all  the  purposes 
of  the  English  elm.  Protuberances  of  gnarled 
Avood  are  not  infrequently  produced.  AAhich  are 
finely  knotted  and  richly  A'eined;  they  are  much 
esteemed  for  A^eneering,  and  are  sometimes  A'ery 
A-aluable.  Varieties  of  this  species  are  knoAA-n 
as  the  giant  elm  and  Chichester  elm.  The 
smooth-leaAcd  elm  {Ulmus  montana)  a  native  of 
Europe,  is  distinguished  by  much  smaller  leaA-es 
and  is  by  some  regarded  as  a  A"ariety.  A  A'ariety 
called  the  Huntingdon  elm  is  much  esteemed. 
The  Cornish  elm  {Ulmus  stricta).  now  considered 
a  form  of  Ulmus  campestris,  found  in  the  south- 
Avest  of  England,  is  remarkable  for  its  rigid, 
erect,  and  compact  branches.  Ulmus  peduncu- 
lata.  a  Continental  species  with  a  large  spreading 
head  and  smooth  bark,  is  distinguished  also  by 
the  long  stalk  of  its  floAAcrs  and  its  ciliated 
fruit.  The  American  or  AAhite  elm  {Ulmus 
Americana) .  Avhich  attains  its  loftiest  stature  be- 
tAA-een  latitudes  42°  and  46°  X.,  is  a  magnificent 
tree,  sometimes  120  feet  in  height.  The  trunk 
reaches  60  or  70  feet  before  it  separates  into 
branches,  and  the  Avidely  diflfused  pendulous 
branches  float  gracefully  in  the  air.  It  is  one 
of  the  finest  street  and  park  trees.  In  XeAV 
England  it  is  highly  prized  for  this  purpose. 
There  are  a  number  of  famous  elm-trees,  among 
them  the  'Washington  elm.'  at  Cambridge.  ^lass. 
The  timber  is  used  for  agricultural  implements, 
Avagon-hubs.  saddle-trees,  and  cooperage.  The 
red  or  slippery  elm  {Ulmus  fulva)  is  also  com- 
mon in  the  basin  of  the  Mississippi  as  far  south 
as  latitude  30°.  and  in  AAcstern  Canada  and  XeAV 
England.  It  attains  a  height  of  50  or  60  feet. 
The  wood  is  more  A^aluable  than  that  of  the  Avhite 
elm.  but  inferior  to  the  English  elm.  The 
leaA'es  and  bark  yield  an  abundant  mucilage, 
AAhich  is  bland  and  denuilcent.  and  esteemed  a 
Aaluable  remedy  in  catarrh,  dysentery,  and  other 
complaints.  The  A\ahoo  or  Avinged  elm  {Ulmus 
aluta)  is  a  small  tree,  found  from  latitude  37° 
to  Florida.  Louisiana,  and  Arkansas,  remarkable 
for  the  branches  being  furnished  on  two  opposite 
sides  Avith  wings  of  cork.  The  wood  is  fine- 
grained, compact,  and  lieaA-y.  The  corky  white 
elm  {Ulmus  racemosa),  a  larger  species  attaining 
a  height  of  100  feet  and  a  diameter  of  3  feet, 
ranges  from  Avestern  Xcav  England  to  ^Minnesota 
r.nd  soutliAvard.  The  Avood  of  this  species  excels 
in  its  strength,  toughness,  flexibility,  and  dura- 
bility.    In  China  is  found  a  species  of  elm,  the 
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leaves  of  %yhich  bear  galls  used  in  tanning  and 
dyeing. 

The  name  'Spanish  elm'  is  given  in  the  ^^  est 
Indies  to  a  tree  also  called  Bois-de-Chypre 
{Cordia  gerascanthus) .  of  the  natural  order  Bora- 
ginacece,  the  timber  of  which  is  valuable;  also 
to  Hamelia  ventricosa,  of  the  natural  order  Ru- 
biace;ie,  the  timber  of  which  is  known  to  cabinet- 
makers as  prince-wood.  Tlie  water-elm  (Phanera 
oquatica)  is  a  tree  30  to  50  feet  high,  occurring 
from  North  Carolina  to  Kentucky,  ^Missouri,  and 
southward.  The  name  elm  is  applied  in  Austra- 
lia to  two  timber-trees.  Aphananthe  Philippinen- 
sis  of  the  order  Urticaceae.  and  Duboisia  niyo- 
poroides  of  the  order  Solenaceae.  For  illustration, 
see  Edelweiss. 

ELMACIN,  eFmii-ken  (also  Elmacixus,  or 
ELMAKY^■),  George  (1223-73).  An  Arabian 
Christian  historian,  known  in  the  East  as  Ibn- 
Amid.  He  was  successively  ketib  (or  secretary) 
to  the  court  of  the  Sultans  of  Egypt,  and  ( from 
1238)  secretary  to  the  Council  of  War.  He  wrote 
a  history  of  the  Saracens,  extending  from  the 
time  of  Mohammed  to  1117.  The  work  appeared 
at  Leyden  in  Arabic  and  Latin  in  162.5,  and  was 
afterwards  translated  into  French. 

ELMALU,  el-mii'loo,  or  ALMALEE.  A 
town  in  Asiatic  Turkey,  in  the  Vilayet  of  Konieh, 
about  45  miles  from  the  coast.  It  is  picturesque- 
ly situated  in  a  mountainous  region,  has  some 
flour-mills,  tanneries,  and  a  considerable  trade. 
Its  population  is  estimated  at  from  3000  to  4000. 

ELMES,  HAK^•EY  Lonsdale  (1813-47).  An 
English  architect,  born  at  Chichester.  In  1836  he 
was  successful  among  eighty-six  in  competition 
for  the  design  of  Saint  George's  Hall,  Liverpool. 
He  was  likewise  successful  in  a  subsequent  com- 
petition for  the  design  of  the  Assize  Courts  in  the 
same  city,  and  when  it  was  decided  to  include  the 
hall  and  the  courts  in  one  building  he  prepared  a 
new  design.  The  work  of  construction  was  super- 
intended by  him  ruitil  ill  health  obliged  him  to 
withdraw  in  1847.  He  exhibited  architectural 
drawings  at  the  Royal  Academy. 

EL'MET.  A  small  principality  in  ancient 
Britain,  between  Leeds  and  York,  'roughly  rep- 
resented by  the  West  Riding  of  Yorkshire.'  It 
retained  its  independence  until  early  in  the 
seventh  century.  Edwin  ( q.v. ) ,  King  of  Deira, 
on  conquering  the  kingdoms  of  Bernicia  and 
Elmet,  established  the  Kingdom  of  Xorthumbria 
by  the  union  of  Deira,  Bernicia,  and  Elmet. 

ELMINA,  el-me'na  (native  name  Dena) .  A 
fortified  seaport  of  the  British  Colony  of  the  Gold 
Coast,  West  Africa,  situated  eight  miles  west  of 
Cape  Coast  Castle.  It  is  the  chief  outlet  for 
the  trade  of  Ashanti  (Map:  Africa.  D  4).  El- 
mina  gained  some  importance  during  the  Dutch 
occupation,  but  it  has  greatly  declined  since  then 
and  suffered  much  during  the  Ashanti  wars. 
Its  population  is  estimated  at  over   10,500. 

ELM-INSECTS.  The  elm  seems  peculiarly 
susceptible  to  the  attacks  of  foliage-eating  in- 
sects. jNIost  of  these,  however,  are  foreign  spe- 
cies, which  have  been  accidentally  imported  and 
acclimated,  and  which  are  likely  to  attack  the 
European  elm  in  preference  to  American  species. 
Hence  it  has  been  recommended  that  a  few  Euro- 
pean elms  be  included  within  all  plantations  to 
serve  as  traps  for  the  insects,"  which  may  thus  be 
attacked  more  easily  than  if  scattered  over  the 


whole  plantation.  The  gj'psy  moth,  brown-tail 
(see  ^loTH,  Browx-t.\iled),  tussock-moth  (q.v.), 
and  other  defoliaters,  are  more  or  less  numerous, 
especially  in  Xew  England,  where  great  sums  of 
money  (see  Gypsy  Moth)  have  been  and  con- 
tinually are  spent  by  local  governments  in  sup- 
pression of  the  evil ;  while  the  bag^vorm  and  va- 
rious minor  insects,  such  as  bark-lice  and  leaf- 
beetles,  attack  these  trees  in  the  South  and 
\^'est. 


c 
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ELM-LEAF  BEETLE  {Galoruca  xantbomelspna). 
a,  Adalt  beetle;   b,  full-grown  larva;  c,  elni-leaf,    with 
grubs  eating  and  laying  eggs ;  d,  eggs  (magnified). 

The  Elm-Leaf  Beetle  is,  of  all  these,  perhaps 
the  most  generally  destructive  to  the  foliage  of 
this  tree.  It  is  a  well-known  European  pest, 
which  first  appeared  in  the  L'nited  States  about 
1837,  and  has  gradually  become  widespread.  It 
is  a  yellowish-brown  chrysoraelid  beetle,  a  quar- 
ter of  an  inch  long,  with  three  indistinct  dark 
stripes  on  the  wings.  The  beetles  begin  to  feed 
while  the  leaves  are  growing,  and  eat  round 
holes  in  them.  They  soon  deposit  clusters  of 
bottle-shaped  orange-colored  eggs  on  tiie  under 
sides  of  the  leaves,  and  then  die.  The  caterpillar- 
like grubs  speedily  hatch  and  begin  feeding. 
They  are  black  at  first,  but  become  more  yellow- 
ish with  each  molt,  until  finally  they  are  wholly 
yellow  except  three  dark  stripes.  South  of  Phila- 
delphia, two  broods  are  usually  produced  annual- 
ly, but  northward  only  one.  The  larvne  feed 
voraciously  and  soon  skeletonize  the  leaves,  and 
the  infested  tree  rapidly  becomes  as  if  burned. 
The  grubs  then  crawl  or  fall  to  the  ground  and 
go  into  the  pupa  state  near  or  on  the  surface 
of  the  soil,  sometimes  so  numerously  as  to  make 
a  noticeable  yellow  carpet  all  about  the  trunk  of 
the  tree.  Ordinarily,  however,  they  are  more 
scattered,  seeking  crevices  which  will  protect 
them  somewhat;  and  in  this  state  those  of  the 
single  northern  brood  or  of  the  second  southern 
brood  pass  the  winter.  Full  details  of  this  life- 
history  will  be  found  in  ^larlatt's  Elm  Leaf 
Beetle,  published  as  '"Circular  Xo.  8"  by  the 
Dejiartment  of  Agriculture  (Washington,  1895), 
and  the  author  recommends  the  following  reme- 
dial measures:  "The  adults,  for  a  week  or  two 
after  emerging,  feed  on  the  newly  expanded 
foliage,  and  a  spraying  with  Paris  green  or  other 
arsenical  will  destroy  the  great  majority  of  them. 
Especial  pains  should  be  taken  to  accomplish 
tlie  destruction  of  the  insect  in  this  stage.  .  .  . 
If  rains  interfere  with  spraj'ing  for  the  adults. 
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or  if  it  be  neglected,  the  trees  should  be  sprayed 
■with  arseuicals  promptly  on  the  tirst  appearance 
oi  the  larva;,  and  the  application  perhaps  re- 
newed a  week  or  ten  days  later,  especiallj'  if 
lains  have  intervened." 

ELMI'RA.  A  city  and  county-seat  of  Che- 
mung County,  X.  Y.,  100  miles  southeast  of 
Rochester,  on  the  Chemung  River,  and  on  the 
Erie,  the  Lackawanna,  the  Northern  Central 
(Pennsylvania  Sys'tem),  and  the  Lehigh  Valley 
railroads  (Map:  Xew  York,  D  3).  It  has  the 
New  York  State  Reformatory,  a  State  armory, 
Elmira  Free  Academy,  Elmira  College  (q.v.), 
a  United  States  Government  building,  accom- 
modating the  post-office.  Federal  courts,  etc., 
Steele  jMeiuorial  Free  Library,  Arnot-Ogden 
Memorial  Hospital,  and  homes  for  orphans  and 
the  aged.  A  monument  to  the  Rev.  T.  K.  Beecher 
is  one  of  the  features  of  the  city.  Eldridge, 
Hoftman,  \Visner,  and  Riverside  parks  are 
worthy  of  mention.  Elmira  is  noted  for  the  ex- 
tent and  variety  of  its  manufactures,  the  chief 
industrial  plants  being  rolling-mills,  railroad- 
car  shops,  iron  and  steel  bridge  works,  steel-plate 
works,  boot  and  slioe  factories,  hardwood  finish- 
ing works,  table-factories,  bicycle-factories,  silk- 
juills,  glass-factories,  knitting-mills,  fire-engine 
works,  engine  and  boiler  works,  dye-works,  lu- 
bricator-factories, tobacco  and  cigar  factories, 
leaf-tobacco  warehouses,  door,  sash,  and  blind 
factories,  breweries,  etc.  The  city  government 
is  administered  imder  the  charter  of  1894  by  a 
mayor,  chosen  every  two  years,  and  a  unicameral 
city  council.  Besides  the  executive  and  alder- 
men, there  are  elected  by  the  people  the  recorder, 
city  judge,  and  tMclve  supervisors  to  act  as  a 
county  board.  Population,  in  1890,  30,893;  in 
1900,  35,672.  Near  the  site  of  Elmira,  now 
marked  bj'  a  monument  to  General  Sullivan,  was 
fought,  August  29,  1779,  the  battle  of  Xewtown, 
in  ^^hich  General  Sullivan  with  an  American 
army  of  5000  defeated  a  force  of  Indians  and 
Tories  led  by  Sir  John  Johnson  and  Joseph 
Brant,  and  numbering  about  1500.  First  perma- 
nently settled  in  1788,  and  incorporated  as  the 
village  of  Xewtown  in  1815,  then  re-incorpo- 
rated as  the  village  of  Elmira  in  1828,  Elmira 
became  the  county-seat  in  1836,  and  was  char- 
tered as  a  city  in  1864.  In  1861  it  was  chosen  as 
the  State  military  rendezvous,  and  in  1864-65 
had  one  of  the  Xorthern  prisons  for  Confederate 
prisoners. 

ELMIRA  COLLEGE,  An  educational  institu- 
tion for  women,  situated  in  Elmira,  X.  Y.  The 
college  received  its  charter  in  1855,  and  was  the 
first  institution  exclvisively  for  women  which  had 
as  high  a  standard  as  colleges  for  men.  It  is  under 
Presb,vterian  control.  The  college  confers  the  de- 
grees of  bachelor  of  arts,  bachelor  of  science,  and 
master  of  arts  upon  students  of  classical  and 
scientific  courses,  and  bachelor  of  music  upon 
students  of  music.  The  average  attendance  is 
150  in  the  college  and  100  in  the  school  of  music. 
The  library  contains  8000  volumes.  The  property 
of  the  college  is  valued  at  .$230,000.  Tliere  is  a 
fund  of  $25,000  for  the  aid  of  needy  students. 

ELMIRA  REFORMATORY.  An  institu- 
tion, situated  in  Elmira.  X.  Y.  It  is  the  State  re- 
formatory for  men  between  the  ages  of  sixteen 
and  thirty,  who  have  not  been  previously  com- 
mitted to  a  State  prison.  Regarding  the  term 
of   imprisonment   the   law  states:      "Every  sen- 


tence .  .  .  shall  be  a  general  sentence  to 
imprisonment  in  the  Xew  York  State  Reforma- 
tory at  Elmira  and  the  courts  of  this  State 
.  .  .  imposing  such  sentence  shall  not  fix  or 
limit  the  duration  thereof.  The  term  of  such 
imprisonment  .  .  .  shall  be  terminated  by 
the  managers  of  the  reformatory,  .  .  .  but 
such  imprisonment  shall  not  exceed  the  maxi- 
mum term  provided  by  law  for  the  crime  for 
which  the  prisoner  was  convicted  and  sentenced." 
(Laws  of  1877,  sec.  2,  c.  173.)  The  institution 
was  opened  in  1876,  though  the  law  authorizing 
it  was  enacted  in  1866.  Its  establishment  intro- 
duced a  neAV  era  in  prison  science.  It  has  had 
great  success  and  has  been  widely  copied.  In 
comprehensiveness  and  adaptation  of  training  to 
individual  needs  it  is  unequaled.  It  has  cared 
for  9000  prisoners.  The  average  number  of  in- 
mates in  1901  was  1500,  and  the  average  yearly 
cost  per  inmate  $140.  See  Brockway,  Z.  R.  ; 
Pexology;  Reforjiatories.  Consult:  Winter, 
1  he  Elmira  Reformatory  (Xew  York.  1891); 
^^'ines,  Funisliment  and  Reformation  (Xew  York, 
1895)  ;  and  the  Year  Books  of  the  Reformatory. 

ELMIRE,  el-mer'.  The  handsome  wife  of 
Orgon  in  Moliere's  Tartufe,  whose  virtue  is  ex- 
posed to  the  insulting  proposals  of  Tartufe  by 
the  fatuity  of  her  husband,  but  whose  wit  finally 
rids  the  family  of  that  hypocritical  guest. 

EL'MORE,  Alfred  (1815-81).  An  English 
painter.  He  was  born  at  Clonakilty,  County  of 
Cork,  and  was  educated  at  the  Royal  Academy, 
London,  and  at  Paris,  Munich,  and  Rome.  His 
first  successful  pictures  were  "Rienzi  in  the 
Forum"  (1844;  prize  awarded  by  the  Liverpool 
Academy),  and  the  "Invention  of  the  Stocking 
Loom"  (1847),  which  is  frequently  reproduced 
in  the  form  of  woodcuts  and  engravings.  His 
other  works,  which,  though  sometimes  lacking  in 
finish,  are  distinguished  by  dramatic  expression, 
include  "Griselda"  (1850);  "Charles  V.  at 
Juste"  (1856;  bought  at  the  Lee  sale  in  1883  for 
£1412)  ;  "Mary  Queen  of  Scots  and  Darnley" 
(1877)  :  "John  Aklen  and  Priscilla"  (1878). 

EL'MO'S  FIRE,  Saint  (from  Saint  Elmo, 
Bishop  of  Formia^,  in  Italy,  wlio  died  about  304, 
and  is  invoked  by  sailors  on  the  ^Mediterranean 
during  storms) .  The'  popular  name  of  an  appear- 
ance sometimes  seen,  especially  in  southern  cli- 
mates, during  thunder-storms,  of  a  brush  or  star 
of  light  at  the  tops  of  masts,  spires,  or  other 
pointed  objects.  It  is  sometimes  accompanied  by 
a  hissing  noise,  and  is  of  the  same  nature  as  the 
light  caused  by  electricity  streaming  off  from 
points  connected  with  an  electrical  machine.  The 
phenomenon,  as  seen  at  sea,  Avas  Avoven  by  the 
Greeks  into  the  myth  of  Castor  and  Pollux;  and 
even  yet  such  lights  at  the  masthead  are  con- 
sidered by  sailors  a  sign  that  they  have  nothing 
to  fear  from  the  storm.  See  Atmospheric  Elec- 
tricity. 

ELMSHORN,  elms-'horn.  A  town  in  the  Prus- 
sian Province  of  Schleswig-Holstein,  24  miles 
northwest  of  Hamburg,  situated  on  the  navigable 
Kriickau  (Map:  Prussia,  C  2).  It  manufactures 
leather  goods,  boots  and  shoes,  hats,  mineral 
waters,  and  soaps.  There  are  also  iron-foundries, 
dveing  establishments,  and  ship-building  works. 
Population,  in  1890,  9803;  in  1900.  13,640. 

ELMSLEY,  elmz'll,  Peter  (1773-1825).  An 
English  classical  scholar.  He  was  educated  at 
Westminster    School,    and    at    ^lerton    College, 
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Oxford,  and  in  1S23  was  made  principal 
of  Saint  Alban  Hall,  Oxford,  and  Camden  profes- 
sor of  ancient  history  at  the  university.  He  vis- 
ited Italy  in  search  of  classical  manuscripts,  and 
after  devoting  the  winter  of  1818  to  researches 
at  the  Laurentian  Library  in  Florence,  assisted 
Sir  Humphry  Davy  in  deciphering  the  papyri 
found  in  Herculaneum.  He  is  remembered  chiefly 
for  his  critical  edition  of  several  dramas  of  Eu- 
ripides and  Sophocles.  Consult  Elmsleiana 
Critica  (Cambridge,  1833). 

EL-OBEID,  el-6-bad',  or  IL-OBEID.  The 
capital  of  Kordofan,  a  division  of  the  Eg}-ptian 
Sudan,  in  latitude  12°  20'  X.  and  longitude 
31°  E.  It  consists  of  a  number  of  villages  in- 
habited by  distinct  races  (Map:  Africa,  G  3). 
There  are  a  number  of  mosques  and  an  old 
Catholic  church.  In  its  general  appearance  the 
town  is  unattractive,  and  the  trade,  quite  con- 
siderable before  the  !Mahdi  uprising,  is  now 
Insignificant.  The  population  is  estimated  at 
over  18,000,  and  consists  of  Arabs  and  Nubians. 

ELOBEY,  aio-ba'e,  ISLANDS.  Two  small 
islands  belonging  to  Spain,  situated  off  the 
Guinea  coast,  Africa,  in  Corisco  Bay,  at  the 
mouth  of  the  ^luni  River,  in  latitude  0°  57'  N., 
longitude  9°  30'  E.  Elobey  Grande,  the  larger, 
is  of  much  less  importance  than  Elobey  Chico, 
■where  several  factories  have  been  established, 
the  first  dating  from  1872.  Both  islands  are 
flat,  the  smaller  being  well  wooded.  There  is  a 
Spanish  missionan'  school  on  Elobey  Chico. 
Population,   in   1900,   331. 

ELOCUTION  (Lat.  elocutio,  from  eloqui,  to 
speak  out.  from  e,  out  +  loqui,  to  speak).  The 
art  of  effective  speaking,  more  especially  of  pub- 
lic speaking.  It  regards  solely  the  utterance  or 
delivery;  while  the  wider  art  of  oratory,  of  which 
elocution  is  a  branch,  takes  account  also  of  the 
matter  spoken.     See  Rkadixg. 

ELOHIM,  el-o-hem^  (Heb.,  gods,  plural  of 
eloah,  God,  Ar.  'iidh,  Aramaic  elah,  Assyr.  ilu, 
god) .  One  of  the  names  by  which  Yahweh,  the  na- 
tional deity  of  the  Hebrews,  was  known.  It  signi- 
fies, like  el,  adon,  and  in  a  measure  haal,  'power,' 
and  the  attachment  of  the  plural  ending  serves,  as 
it  often  does  in  the  Semitic  languages,  which  have 
various  peculiar  uses  different  from  modern 
grammatical  notions,  to  express  the  idea  of 
greatness,  supremacy,  and  the  like.  Elohim  is, 
therefore,  equivalent  to  'the  great  Eloah' — the 
Eloah,  or  powerful  deity  par  excellence.  Already 
in  the  Tel-el- Amarna  letters  (c.l400  B.C.)  we  find 
in  letters  addressed  by  Palestinian  officials  to 
the  Eg^^itian  king  ildni,  the  plural  of  the  As- 
syrian ilu,  'god.'  used  much  in  the  same  way  as 
Elohim  is  in  the  Old  Testameut.  The  use,  if 
not  the  introduction,  of  Elohim  as  a  description 
of  Yahweh  (Jehovah)  seems  to  belong  to  the  nor- 
thern Hebrew  domain  rather  tlian  to  the  south- 
•em.  At  all  events,  in  northern  literary  sources  we 
encounter  it  earlier  than  in  the  south.  So  the,  col- 
lection of  creation  and  deluge  narratives,  early 
history  of  mankind,  and  traditions  of  the  pa- 
triarchs, which  was  made  in  the  northern  king- 
dom probably  in  the  eiglith  or  possibly  the  ninth 
century  nx.,  makes  use  of  'Elohim,'  whereas  tl>e 
parallel  collected  from  tlie  sources  tliat  originated 
in  the  south  is  characterized  by  the  use  of  'Yah- 
weh.' It  may  reasonably  be  supposed  that  the 
use  of  'Elohim'  arose  from  a  desire  to  avoid  the 
■stronger  anthropomorphic  implications  connected 


with  'Yahweh,'  which  is  more  in  the  nature  of  a 
personal  name.  Subsequently,  as  the  conceptions 
connected  Mith  Jehovah  became  sijiritualized,  as 
it  were,  largely  through  the  influence  of  the 
prophets,  the  objections  to  the  use  of  Yahweh 
disappear,  and  in  the  post-exilic  period  YahAveh 
becomes  a  common  designation,  though  as  a 
trace  of  the  old  feeling  against  its  use,  the  view 
arises  that  Yahweh  is  too  sacred  a  name  to  be 
employed  on  ordinary  occasions,  and  it  gives  way 
to  various  descriptive  epithets  and  subsequently 
to  disgiiises.     See  Eloiiist  and  Yaiiwist. 

EL'OHIST  AND  YAHWIST,  or  Jehovist. 
Terms  adopted  by  certain  modern  biblical  schol- 
ars to  denote  the  authors  of  two  literary  works 
which  they  believe  to  have  been  used  as  his- 
torical sources  in  the  composition  of  the  Penta- 
teuch as  we  have  it,  and  to  have  been  embodied 
in  it.  The  terms  are  purely  conventional  names, 
assigned  because  the  one  source  is  supposed  to 
be  characterized  by  the  iise  of  Elohim  (q.v. )  as 
the  designation  of  the  national  deity  of  the  He- 
brews: the  otlier  by  the  use  of  Yahiceh  (see  Elo- 
him, Yahweh),  which  is  the  specific,  and  as  it 
were  personal,  designation  of  the  national  deity. 
Commonly  both  the  works  and  their  authors  are 
referred  to  as  E(  =  Elohist)  and  J(  =  Jehovist) . 
According  to  the  views  of  such  critics,  the  work 
of  the  Yahwist  is,  in  all  probability,  the  older. 
In  its  original  form  it  represented  an  attempt 
to  give  a  history  of  the  Helirew  tlieocracy  down 
to  the  permanent  occupation  of  the  West  Jordan 
district  by  the  Hebrew  tribes.  It  began  with  the 
traditions  regarding  the  beginning  of  the  world, 
related  the  current  stories  of  early  mankind, 
etc.,  the  narratives  of  the  patriarchs,  the  op- 
pression in  Egypt,  and  the  Exodus,  the  revelation 
at  IMount  Sinai,  the  wanderings  in  the  wilder- 
ness, the  death  of  ]\Ioses,  who  is  succeeded  by 
Joshua,  and  under  the  latter  the  work  of  con- 
quest is  actively  taken  in  hand.  While,  however, 
presenting  an  outline  of  liis  people's  liistory,  the 
purpose  of  the  original  compiler  of  the  legends, 
traditions,  and  historical  recollections  was  to 
make  his  work  .serve  as  an  illustration  of  Yah- 
weh's  relationship  to  His  chosen  people,  and  of 
His  providential  guidance  as  seen  in  this  history. 
As  a  religious  history,  therefore,  it  begins  with 
creation  to  show  that  at  the  beginning  of  things 
Yahweh  was  already  in  existence  and  that  it 
was  He  who  made  all  things.  This  Yahwistic  com- 
pilation has,  however,  passed  through  several 
hands.  Even  as  traced  in  the  Pentateuch  by 
means  of  literary  criticism,  it  no  longer  appears 
in  its  original  form  (though  we  can  still  deter- 
mine to  a  certain  extent  what  that  form  was), 
but  represents  the  result  of  rearrangement  and 
adjustment  by  several  hands,  so  that  it  has  be- 
come customary  among  scliolars  to  refer  the 
Yahwistic  history  not  to  a  single  writer,  but  to 
a  school  of  Yahwistic  writers.  In  its  original 
form  the  Yahwistic  document  was  a  product  of 
the  northern  kingdom,  but  in  its  revision  it  has 
passed  through  the  hands  of  writers  whose  point 
of  view  was  that  of  the  southern  kingdom.  'These 
distinctions  manifest  themselves  in  certain  de- 
tails of  the  stories  of  the  patriarchs,  and  in  the 
greater  or  lesser  prominence  accorded  to  the 
old  sanctuaries  of  the  north  and  south  respec- 
tively. 

It  is  not  possible  to  assign  any  definite  date 
to  the  compilation  of  the  Yahwistic  history.  The 
earliest    date    assigned    is    the    asje    of    Solomon 
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(c.950  B.C.)  for  the  oldest  sections  of  the  work, 
though  it  is  safer  to  bring  it  down  to  the  ninth 
century,  for  its  general  tone  indicates  that  the 
struggle  between  the  Yahweh  and  Baal  cults, 
which  reached  its  climax  in  the  daj^s  of  Ahab, 
is  jjast.  The  relations  to  the  surrounding  na- 
tions are  of  a  friendly  character  and  the  outlook 
hopeful,  which  points  to  a  time  prior  to  the 
menaces  of  the  Assyrian  period.  The  Yahwistic 
history  is  marked  by  the  easy  flow  of  the  narra- 
tive. The  stories  and  traditions  are  related  in 
a  vivid  manner  and  in  a  style  that  is  full  of 
charm.  The  piety  of  the  writers  is  also  an  im- 
pressive feature.  Their  confidence  in  Yahweh 
is  unbounded,  and  corresponding  to  this  con- 
fidence is  the  feeling  of  gratitude  and  devotion 
to  Y'ahweh  for  all  the  mercies  shown  to  His 
people. 

The  second  historical  compilation  which  con- 
sistently uses  'Elohim'  as  the  designation  of  the 
deity  is  of  a  diflerent  character.  It  also  is 
a  product  of  the  northern  kingdom  of  about 
the  middle  of  the  eighth  century  B.C.,  but  is  con- 
sidered to  have  been  revised  by  a  Judaean  editor. 
Like  the  Y'ahwistic  history,  the  Elohistic  compila- 
tion views  the  past  from  a  religious  point  of  view, 
but  the  point  is  more  clearly  defined.  The  gen- 
eral tone  indicates  a  large  amount  of  self-con- 
sciousness, and^  in  keeping  with  the  avoidance  of 
the  personal  name  of  the  national  deity,  Ave  find 
the  relations  between  Elohim  and  his  worshipers 
less  direct.  Elohim  does  not  converse  directly 
with  men,  but  by  means  of  a  heavenly  or  divine 
voice.  The  Elohist,  moreover,  aims  to  remove 
some  of  the  features  in  the  old  stories  which  ap- 
peared objectionable  to  a  more  advanced  view  of 
divine  government.  Tliere  is  also  an  element  of 
sadness  in  the  work  which  is  lacking  in  the  Y"ah- 
wistic  history.  The  text  is  full  of  sombre  recol- 
lections which  do  not  augur  well  for  the  future. 
\Yhile  the  outlook  is  still  hopeful,  it  is  the  pro- 
found faith  of  the  writer  Avhich  prompts  his 
optimism ;  but  there  is  an  undercurrent  of  gloom 
and  there  are  traces  of  the  depression  which  be- 
gins to  settle  upon  Jewish  history  as  the  roar  of 
the  advancing  Assyrian  power  is  heard  in  the 
distance.  The  first  distinct  traces  of  this  his- 
tory are  met  with  in  the  narrative  about 
Abraham,  so  that  it  is  not  (pertain  whether  the 
Elohist  began  his  work  with  the  creation  of  the 
world,  but  it  also  extends  through  the  period 
of  the  conquest  of  Canaan. 

About  the  middle  of  the  seventh  century  the 
Yahwistic  and  Elohistic  histories  were  combined 
by  a  'Yahwistic'  editor  into  a  single  work  whose 
purpose  it  was  to  preserve  the  variant  versions 
of  the  old  narratives  which  had  assumed  by  this 
time  a  decidedly  sacred  character.  His  plan 
consists  in  giving  a  story  according  to  that 
source  which  is  the  most  complete,  interspersing 
it  or  adding  to  it  details  derived  from  the  other. 
It  is  this  combined  source,  designated  convention- 
ally as  JE,  which  the  post-exilic  compiler  (c.400 
B.C.)  who  combined  JE  with  the  various  legal 
codes  (see  Hexateuch)  into  the  present  Penta- 
teuch had  before  him. 

Consult  the  Introductions  to  the  Old  Testa- 
ment by  Driver.  Strack,  Bleek-\Yellhausen,  Co- 
ruill ;  and,  especially,  Kautsch,  History  of  Old 
Testament  Literature,  translated  bv  Tavlor  (Lon- 
don, isns). 

ELOMIRE,  a'lo'm^r''.  An  anagram  formed 
from  the  name  of  ^loliere,  and  used  in  an  attack 


made  on  him  by  an  unknown  writer  signing  him- 
self Le  Boulanger  de  C'hallussay,  in  the  indecent 
play  Elomire  hypocondre,  ou  les  niedecins  venges 
(1070).  The  name  has  been  employed  also  by 
De  ^'illiers  in  Zclinde,  an  earlier  attack. 

ELONGATION  (ML.  elongatio,  from  Lat. 
elonrjarr,  to  lengthen,  from  c,  out  +  longus,  long; 
connected  with  Goth,  laggs,  Icel.  langr,  OHG., 
Ger.  king,  AS.  king,  long,  Eng.  long),  Angle  of. 
The  angle  measuring  the  distance  on  the  sky  be- 
tween a  planet  and  the  stui.  as  seen  from  the 
earth.  The  close  circumpolar  stars  (such  as 
Polaris)  are  sometimes  said  to  be  in  elongation 
when  their  azimuth  (q.v. )  measured  from  the 
north  point  of  the  horizon  has  its  greatest  possi- 
ble value. 

ELOPEMENT  (from  elope,  from  Dutch  ont- 
loopen,  to  run  away,  from  out,  away  -(-  loopen, 
Eng.  lope,  to  run).  In  law,  the  act  of  a  married 
woman  who  abandons  her  husband  and  cohabits 
with  another  man.  In  the  early  period  of  English 
law,  before  the  right  of  divojrce  was  recognized, 
it  was  provided  by  the  Statute  of  \Yestmin- 
ster  II.  (13  Edw.  I.,  c.  34)  that  an  eloping  wife 
should  lose  her  dower  in  her  husband's  lands. 
To-day  the  consequence  of  the  act  is  to  free  the 
husband  from  his  common-law  liability  for  her 
support.  \Yhere  the  elopement  is  notorious,  he 
is  not  bound  to  pay  debts  of  her  contracting,  and 
whoever,  with  notice  of  the  separation,  gives  her 
credit,  does  so  at  his  own  risk.  See  Husband 
AXD  Wife. 

EL-ORDEH,  el-or-da",  or  Xew^  Doxgola.  The 
capital  of  the  Province  of  Dongola,  in  the  Egyp- 
tian Sudan,  situated  on  the  left  bank  of  the  Xile 
(Map:  Africa,  H  3).  It  is  a  prosperous  town, 
with  a  number  of  public  buildings  and  fine  ba- 
zaars. It  has  a  population  of  about  10.000.  Sev- 
enty-five miles  above  El-Ordeh,  on  the  right  bank 
of  the  Xile,  lies  Old  Dongola  or  Dongola  Ajusa, 
once  a  flourishing  place,  now  reduced  to  an  in- 
significant sand-swept  village. 

EL'OTHE'RIUM  (Xeo-Lat.,  from  Gk.  ?/.of, 
lielos,  marsh  +  6r/piov,  therion,  wild  beast).  A 
large  fossil  pig  of  the  Miocene  rocks  of  Europe 
and  Xorth  America,  and  differing  from  the 
other  Miocene  members  of  the  family  in  the  re- 
duction of  the  number  of  toes  on  both  hind  and 
fore  feet  to  two.     See  SwiXE. 

ELOY'SIUS,  Saixt.     See  Eligius. 

EL  PASO,  el  pa'so.  A  city,  port  of  entry,  and 
county-seat  of  El  Paso  County,  Tex.,  on  the  Rio 
Grande  River  (Map:  Texas,  A  4).  It  is  of  great 
commercial  importance  as  a  gateway  of  the  trade 
between  Mexico  and  the  United  States,  and  also 
as  a  railroad  centre,  being  the  terminus  of  the 
Texas  and  Pacific,  the  Atchison,  Topeka  and 
Santa  Fe,  and  the  ^Mexican  Central  railroads.  The 
Southern  Pacific  and  other  railroads  also  reach 
here.  The  city  has  extensive  cattle-raising,  min- 
ing, smelting,  and  cigar-manufacturing  interests. 
Among  the  more  important  structures  are  the 
Federal  building,  county  court-house,  city  hall, 
post-office,  high  school,  hospital,  and  Hotel  Shel- 
don. The  educational  institutions  include  Saint 
Joseph's  Academy,  a  school  of  mines,  and  the 
Congregational  Training  School  and  Theologi- 
cal Seminary.  The  government  is  administered 
under  a  charter  of  1889,  revised  two  years 
later,  which  provides  for  a  mayor,  elected  bien- 
niallv.  and  a  unicameral  citv  council.     All  munic- 
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ipal  officials  are  chosen  by  popular  election,  ex- 
cept the  cliief  of  police,  who  is  nominated  by  the' 
mayor  and  contirmed  by  the  council,  and  tlie  city 
clerk  and  electrician.  The  last  two  are  elected 
by  the  council. 

El  Paso  is  supposed  to  have  been  early  visited 
by  Spanish  explorers.  It  was  first  settled  in  1S27, 
and  was  incorporated  in  18G9.  During  the  Civil 
^^'ar  it  was  occupied  alternately  b}'  Federal  and 
Confederate  troops,  and  for  a  time  was  the  base 
for  operations  against  Xew  ]\Iexico  and  Arizona. 
Long  an  unimportant  village,  with  a  poiJulation 
in  ISSO  of  onlv  73G,  it  developed  rapidlv,  and  in 
IS'JO  had  a  population  of  10,338,  and  of  15,906 
in  1900. 

EL  PASO  DEL  NORTE,  el  pa'so  del  nor'ta. 
See  CiUD.\i)  -TuAREZ. 

EL'PHINSTONE,  George  Keith.  See 
Keith,  Viscouxt. 

ELPHINSTONE,  Mouxtstuart  (1779-1859). 
An  Anglo-Indian  statesman  and  historian,  one 
of  the  founders  of  the  Indian  Empire,  the  fourth 
son  of  John,  eleventh  Baron  Elphinstone.  Part 
of  his  boyliood  Avas  spent  in  Edinburgh  Castle, 
of  which  stronghold  his  father  was  governor. 
He  was  educated  at  the  Edinburgh  High  School, 
and  afterwards  at  Kensington.  In  his  seven- 
teenth year  he  proceeded  to  Calcutta  in  the  em- 
ploy of  the  East  India  Company,  and  two  years 
later,  in  1798,  escaped  the  massacre  of  Europeans 
at  Benares  only  by  the  fleetness  of  his  horse.  He 
became  assistant  to  the  British  Resident  at 
Poonah  in  1801,  and  later,  although  a  civilian, 
acted  as  aide-de-camp  to  Sir  Arthur  Wellesley, 
and  took  an  active  part  in  the  battles  of  Assaye, 
Argaum,  and  Gawilgarh.  After  the  Mahratta 
War  he  was  appointed  Resident  at  Xagpur.  In 
1838  he  was  sent  as  Envoy  to  Kabul,  and  in  1811 
was  made  Resident  at  Poonah.  On  the  renewal  of 
hostilities  with  tlie  ]Mahrattas  in  1817  he  assiuned 
command  of  the  English  troops  during  the  battle 
of  Kirki,  and  contributed  largely  to  their  success. 
He  subsequently  governed  the  conquered  districts 
with  remarkable  force  and  considerateness,  pre- 
serving the  native  customs  and  rights,  so  as  to 
win  the  regard  of  his  subjects,  and  strengthen 
British  rule.  In  1820-27  he  was  Lieutenant-Gover- 
nor of  Bombay,  and  drew  up  the  Elpliinstone  Code 
of  laws,  which  laid  the  foundation  of  State  educa- 
tion in  India.  He  spent  two  years  in  travel, 
A'isiting  Egj'pt,  Palestine,  Greece,  Turkey,  Italy, 
and  France,  and  returned  to  England  in  1829. 
after  thirty-three  years'  absence.  He  was  twice 
offered  the  Governor-Generalship  of  India,  but 
declined,  and  iiis  last  thirty  years  were  devoted 
to  study  and  authorship.  He  wrote  A)i  Account 
of  the  Kingdom  of  Cabiil  and  Its  Dependencies 
in  Tartar)/,  Persia,  and  India  (1815),  and  a  His- 
tory  of  India  (1841).  Both  are  standard  author- 
ities. A  statue  in  his  honor  was  erected  in  Saint 
Paul's  Cathedral.  Consult  Colebroke,  Life  of 
Mountstuart  Elphinstone  (London.  1884),  and 
Heber,  Indian  Journal   (London,   1844). 

ELPHINSTONE,  WiLLi.\M  (c.1431-1514) .  A 
Scotch  prelate  and  statesman;  founder  of  Aber- 
deen University.  The  natural  son  of  William 
Elphinstone.  rector  of  Kirmichacl.  and  Arch- 
deacon of  Teviotdale,  he  was  born  at  Glasgow, 
and  educated  there,  at  the  grammar  school  and 
university.  In  his  twenty-ninth  year  his  uncle 
supplied  him  with  tlie  means  to  become  a  stu- 
dent of  civil  and  canon  law  at  the  I'niversitv  of 


Paris,  where  he  so  distinguished  himself  that 
after  three  years  he  obtained  a  Doctorate  of 
Decrees,  was  appointed  professor,  and  also  be- 
came lecturer  at  Orleans  University.  He  re- 
turned to  Scotland  after  an  absence  of  nine  years, 
and  became  successively  Official-General  of  the 
diocese  of  Glasgow  (1471-72),  rector  of  the  uni- 
versity (1474),  and  Archdeacon  of  Lismore,  ju- 
dicial official  of  Lothian,  and  Privy  Councilor 
(1478).  He  effectively  accomplished  several  im- 
portant and  delicate  missions  to  France,  Eng- 
land, Burgundy,  and  Austria,  and  his  serA'ices 
were  rewarded  with  the  bishopric  of  Ross  in 
1481,  and  that  of  Aberdeen  in  1483.  Under 
James  III.  he  was  Chancellor  of  the  kingdom, 
and  under  James  IV.,  Keej^er  of  the  Privy  Seal 
from  1492  vmtil  his  death.  The  establishment  of 
printing  in  Scotland  was  due  to  his  influence  and 
siipport.  In  1494  he  procured  the  Papal  bull  for 
the  foundation  of  Aberdeen  University,  which  was 
dedicated  to  Saint  Mary  in  1500,  and  its  name 
afterwards  changed  to  King's  College.  The  books 
that,  as  a  student,  he  filled  with  notes  on  law, 
are  preserved  in  the  iniiversity  library.  His 
principal  work  is  Breviarium  Aherdonense  (1509- 
10;  reprint,  2  vols.,  London,  1850). 

EL  ROSARIO,  el  r6-sa're-6.    See  Rosario. 

ELSASS      and      ELSASS  -  LOTHRINGEN, 

el'ziiss  lot'ring-en.     See  Alsace-Lorkaixe. 

ELS'BERG,  els^eriv.  Louis  (1836-85).  A  Ger- 
man-American physcian.  born  at  Gerlohn,  Prus- 
sia. He  published  numerous  papers  on  the  diseases 
of  the  throat,  edited  the  Archives  of  Laryngology, 
introduced  the  art  of  larj'ngoscopy  into  the  United 
States,  and  wrote  The  Throat  and  the  Production 
of  the  Voice  (1880).  and  Harmony,  Sound,  and 
Music.  He  was  the  first  to  illustrate  the  charac- 
ter of  undertones  and  the  division  of  sound,  and 
invented  man}'  instruments  which  are  used  almost 
exclusively  in,  operations  on  the  throat  and  ear. 

ELSHEIMER,  elslil-mer,  Adam  (1578-1620). 
A  German  painter.  He  was  born  in  Frankfort-on- 
the-Main,  and  studied  with  Philipp  Uffenbach 
there,  and  probably  with  Johann  Rottenhammer 
in  Rome,  where  he  enjoyed  the  patronage  of  Pope 
Pavil  v.  He  is  especially  celebrated  as  the  found- 
er of  the  influential  school  of  painting  which 
was  aftemvards  prominently  represented  by  Rem- 
brandt and  Claude  Lorrain.  He  was  a  master  of 
landscape,  and  introduced  a  more  realistic  and 
natural  spirit  into  the  biblical  and  mythological 
genre.  Several  of  his  best  works,  are  preserved  in 
the  museums  of  Berlin,  Dresden,  Hamburg.  Mu- 
nich, Rome,  and  France,  and  there  is  scarcely  an 
important  gallery  in  Europe  which  does  not  pos- 
sess some  specimen  of  his  art. 

ELSIE  VENNER,  A  ROMANCE  OF  DES- 
TINY. A  novel  by  Oliver  Wendell  Holmes,  first 
published  as  The  Professor's  Love  Story,  in  the 
Atlantic  Monthly  Magazine  during  1860.  Through 
it  runs  a  physiological  theory  of  prenatal  influ- 
ence, the  heroine  having  some  of  the  characteris- 
tics of  a  rattlesnake,  owing  to  the  fact  that  her 
mother  during  pregnancy  had  been  charmed  by 
one  of  these  reptiles. 

ELSINORE,  el'sl-nor',  Dan.  HELSINGOR, 
lieFsTng-er.  A  seaport  of  Denmark,  on  the  isl- 
and of  Zealand,  situated  on  the  western  shore  of 
the  Sound,  at  its  narrowest  part,  opposite  the 
Swedish  town  of  Helsingborg.  and  24  miles  north  of 
Copenhagen  (Map:  Denmark,  F  2).  The  town  luis 
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a  charming  site,  -with  several  interesting  build- 
ings, notably  the  town  hall  and  the  hospital.  To 
the  north  is  the  Castle  of  Kronborg.  built  by 
Frederick  II.  of  Denmark  in  1577-85.  to  insure  the 
collection  of  tolls  from  vessels  passing  through 
the  strait,  the  toll  being  exacted  till  1857.  This 
imposing  castle,  now  used  as  barracks,  is  asso- 
ciated with  Shakespeare's  Hamlet.  The  platform 
before  the  castle,  where  the  ghost  appears  in  the 
play,  is  shown  the  visitor,  as  is  also  Hamlet's 
so-called  tomb — a  column  on  a  hill  not  far  away. 
Marienlyst,  formerly  a  summer  residence  of  the' 
royal  family,  now  a  bathing-place,  lies  three-quar- 
ters of  a  mile  to  the  northwest.  Elsinore's  in- 
dustries consist  chiefly  of  cloth-weaving,  net- 
making,  and  ship-building.  The  harbor  is  excel- 
lent, admitting  ships  of  20  feet  draught,  and  is 
frequented  by  numerous  vessels,  especially  for  re- 
pairs. Coal  is  the  principal  article  of  import. 
Population,  in  1890,  11,076;  in  1900,  13,784. 

EL'SON,  Loris  Charles  (1848—).  An 
American  writer  on  music,  bom  in  Boston,  Mass. 
After  studying  music  in  Boston  and  Leipzig,  he 
returned  to  Boston,  where  he  became  editor  of 
the  I'oa;  Humana.  Afterwards  he  wrote  for  the 
Musical  Herald  and  the  Boston  Courier,  and  be- 
came musical  editor  of  the  Boston  Advertiser. 
After  1881  he  was  a  lecturer  at  the  Xew  England 
Conservatory  of  Music,  making  two  long  lecture 
tours  every  season.  Elson  translated  and  ar- 
ranged many  songs.  His  first  literary  success 
Avas  Curiosities  of  ilusic  (1883).  Among  his 
other  books  are  German  Songs  and  Song  Writers 
(1884);  The  Great  Composers  (1897),  which 
has  had  much  vogue:  Oi/r  National  Music 
(1899,  a  standard  work);  and  Shakespeare  in 
Music    (1900). 

ELSS'LER,  Faxsy  (1810-84).  An  Austrian 
dancer,  born  in  Vienna.  Along  with  her  elder 
sister,  Thcrese,  she  Avas  trained  for  the  ballet 
in  Vienna  and  Naples.  The  first  triumph  of  the 
sisters  took  place  in  Berlin.  Avhere  they  ap- 
peared in  1830.  In  her  subsequent  travels,  by 
her  beauty,  amiability,  and  mastery  in  her  art, 
Fanny  chamied  all  classes  of  society.  In  1841 
the  two  sisters  went  to  America,  where  they 
excited  unwonted  enthusiasm.  After  Fanny  had 
earned  laurels  in  Saint  Petersburg,  she  returned, 
in  1851,  to  Vienna,  to  take  a  final  leave  of  the 
stage.  She  then  retired  to  Hamburg,  where  she 
remained,  till  in  1854  she  settled  finally  in 
Vienna. — Therese  (1808-78)  was  less  graceful 
than  her  sister,  but  also  exhibited  great  strength, 
boldness,  and  agility.  In  1850  she  became  the 
wife  of  Prince  Adalbert  of  Prussia  (who  died 
in  1873).  and  was  made  Baroness  von  Barnim 
by  the  King  of  Prussia. 

EL'STER.  The  name  of  two  rivers  of  Ger- 
raanv.  more  exactlv  known  as  the  White  and 
the  Black  Elster  (Map:  Germany.  E  3).  The 
former,  rising  at  the  foot  of  the  Elster  IMoun- 
tains,  on  the  northwest  boundary  of  Bohemia, 
flows  north  as  far  as  Leipzig,  where  it  turns 
westward,  and  empties  into  the  Saale  (q.v.),  three 
miles  south  of  Halle,  in  Prussian  Saxony.  Its 
chief  affluent  is  the  Pleisse,  which  joins  it  near 
Leipzig.  Its  total  length  is  nearly  120  miles.  It 
has  been  made  navigable  for  small  vessels  as  far 
as  Leipzig,  not  far  from  which  point  the  river 
divides,  the  left  branch,  known  as  the  Luppe, 
also  flowing  into-  the  Saale.  The  Black  Elster  rises 
in  the  Kingdom  of  Saxony,  within  two  miles  of 


Elstra,  flows  north  into  Prussia,  then  bends 
northwest  and  joins  the  Elbe  8  miles  southeast 
of  Wittenberg.  Its  total  length  is  about  135 
miles,  of  which  only  about  40  miles  have  been 
made  navigable. 

EL'STRACKE,  Regixald,  or  Rexold.  An 
English  engraver,  who  was  born  probably  in  Lon- 
don, or  who  came  originally  from  Belgium,  accord- 
ing to  some,  and  lived  in  London  in  the  early  part 
of  the  seventeenth  centuiy.  He  worked  chiefly  for 
booksellers,  and  executed  his  plates  entirely  with 
the  graver.  The  prints  of  his  portraits  are  very 
scarce.  His  works  express  a  good  deal  of  char- 
acter in  a  flrm  and  forcible  manner,  but  are  of 
more  interest  historically  than  as  works  of  art. 
His  cliief  work  was  a  volume  of  thirty-two  plates, 
Basili  u}logia ;  a  Booke  of  Kings,  being  the  true 
and  lively  effigies  of  all  our  English  Kings  from 
the  Conquest  untill  this  present  (1618).  Among 
his  portraits  are  those  of  Mary  Stuart,  Queen 
Elizabeth,  and  Lord  Darnley. 

EL'TON  (Tatar  Altan-lior,  Gold  Lake).  A 
salt  lake  in  the  Russian  Government  of  Astra- 
khan, situated  about  70  miles  east  of  the  Volga 
(^Map:  Russia,  G  5).  It  is  oval  in  shape  and 
covers  an  area  of  62  square  miles.  It  is  very 
shallow  and  its  bottom  is  covered  with  salt.  It 
receives  eight  salt-water  streams,  but  has  no 
visible  outlet.  Salt  began  to  be  extracted  from 
the  lake  as  early  as  1655.  In  1747  the  Govern- 
ment began  to  work  the  salt  deposits  of  Elton, 
and  the  output  up  to  1862  amounted  to  over 
8.000.000  tons.  With  the  opening  of  the  Crimean 
salt  fields  and  the  construction  of  the  railway  to 
the  salt  lake  Bakuntchak,  the  working  of  the 
Elton  salt  deposits  was  given  up  (1862)  by  the 
Govcrmncnt. 

ELTON,  Charles  Isaac  (1839—).  An  Eng- 
lisli  lawyer,  educated  at  Balliol  College  and  at 
Trinity  College,  Oxford.  He  was  elected  justice 
of  the  peace  at  Somerset,  and  was  a  member  of 
Parliament  for  West  Somerset  from  1884  to 
1885,  and  from  1885  to  1892.  His  principal 
works  include:  Commons  and  Waste  Lands 
(1868);  Copyholds  and  Customary  Tenures 
(2d  ed.  1893)  :  Custom  and  Tenant  Right 
(1882)  ;  and  Origins  of  English  History  (2d  ed. 
1890). 

ELTON,  James  Frederic  (1840-77).  An  Eng- 
lish explorer.  He  was  attached  to  the  staff  of 
the  French  army  in  Mexico,  in  1866,  and  pub- 
lished an  account  of  his  adventures  there,  entitled 
With  the  French  in  Mexico  (1867).  Soon  after 
his  return  from  !Mexico,  he  went  to  Xatal  and 
began  a  series  of  explorations  through  Africa, 
the  results  of  which  were  reported  by  him  in  his 
journal,  illustrated  by  himself  with  exceptionally 
fine  maps  and  sketches.  These  journals  were 
edited  by  H.  B.  Cotterill.  under  the  title  Travels 
and  Researches  Among  the  Lakes  and  Mountains 
of  Eastern  and  Central  Africa  (1879).  While 
returning  from  a  successful  mission  to  the  chiefs 
of  several  African  tribes,  he  was  stricken  with 
fever,  and  died  in  L'gogo,  near  the  town  of 
L'sekhe,  and  was  buried  there. 

ELUTRIATION  (from  Lat.  elutriare,  to 
wash  out,  from  eluere,  to  wash  out,  from  e.  out  + 
lucre,  to  wash).  The  process  of  separating  fine 
and  coarse  pulverized  materials  by  putting  them 
in  suspension  in  water  and  taking  advantage  of 
the  different  rates  of  sedimentation  for  the  vari- 
ous  materials.     Thus,   coarse,   heavy  substances 
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will  sink  to  the  bottom  of  a  vessel  quickly,  leav- 
ing liner  material  behind.  The  process  may  be 
repeated  by  successive  decantings  or  siphonings 
of  the  liqmd.  The  process  is  used  for  preparing 
clay  (q.v.)  for  porcelain  manufacture,  and  for 
glazing  earthenware  in  chemical  laboratories  and 
for  other  purposes.  Elutriation  on  a  grand  scale 
is  exhibited  by  nature  in  the  deposit  of  fine  earths. 
The  immense  beds  of  fine  potter's  clay  and  kaolin, 
covering  many  square  miles  in  area,  are  the  re- 
sult of  the  slow  subsidence  of  fine  particles  sus- 
pended in  water  passing  in  a  slow  but  steady 
current  in  estuaries.  The  streams  from  the  land 
carry  down  the  turbid  products  of  rain,  deposit- 
ing at  first  coarse  gravel,  then  finer  gi'avel,  then 
coarse  and  fine  sand,  all  the  particles  pursuing 
an  oblique  descent,  more  and  more  approaching 
the  horizontal,  till  at  last  the  impalpable  par- 
ticles of  fine  clay  are  slowly  deposited  over  vast 
areas. 

ELVAS,  al'vash.  A  fortified  city  of  Portu- 
gal, situated  in  a  very  fruitful  district  in  the 
eastern  part  of  the  Province  of  Alemtejo,  10 
miles  west  of  the  Spanish  town  of  Badajoz  (Map: 
Portugal,  B  .3 ) .  It  is  the  strongest  forti'ess  in 
Portugal,  having  two  formidable  forts.  Fort  Santa 
Lucia  and  Fort  Lippe,  the  former  to  the  south, 
and  the  latter — almost  entirely  shell-proof — to 
the  north  of  the  city.  Elvas  has  a  cathedral 
built  at  the  close  of  the  fifteenth  century,  which 
contains  some  fine  paintings:  there  are  also  a 
theatre,  a  hospital,  and  an  old  Poman  aqueduct. 
This  aqueduct  consists  of  four  tiers  of  arches 
build  upon  one  another,  rising  to  the  height  of 
about  250  feet.  In  the  surrounding  districts 
olives  and  grapes  are  cultivated,  and  some  iron 
is  mined.  Elvas  has  been  the  seat  of  a  bishop 
since  1570.  The  chief  manufactures  are  arms 
and  jewelrv.  Population,  in  1890,  13.291 ;  in 
1900,  14.018.  Elvas  is  the  Roman  Alpesa  and  the 
^Moorish  Balesh.  It  was  fortified  by  the  Moors, 
and  later  became  an  object  of  contention  between 
the  Portuguese  and  Spaniards.  During  the  Penin- 
sular ^Yar  it  was  a  place  of  great  strategic  im- 
portance, and  in  1808  was  captured  by  the  French, 
under  ^Marshal  Junot.  It  was  soon  afterwards 
given  up,  in  accordance  with  the  terras  of  the 
Convention  of  Cintra. 

ELVENICH,  el've-niK.  Peter  Joseph  (1796- 
1886).  A  (jrerman  theologian  and  philosopher. 
He  was  born  at  Embken.  District  of  Aix-la-C'ha- 
pelle,  and  was  educated  at  Miinster  and  Bonn. 
He  was  appointed  professor  at  Bonn  in  1826.  and 
three  years  later  was  called  to  the  chair  of  phi- 
losophy at  Breslau.  where,  in  1840,  he  also  be- 
came royal  librarian.  He  was  one  of  the  fore- 
most defenders  of  Hermesianism,  and  after  the 
publication  of  the  Papal  decree  of  January  7, 
1836.  denouncing  the  writings  of  Hermes,  he 
visited  Rome  in  order  to  secure  a  revocation  of 
the  edict.  His  principal  w-orks  include:  Acta 
Hernicsiuna  (2d  ed.  1837).  and  AktciistUcke  zur 
geheimen  Geschichfe  dcs  Hermesianismus  (1845). 

ELWART,  el'var',  Axtoine  Aimable  Elie 
(1808-77).  A  French  nnisician.  He  was  linrn  in 
Paris,  where  he  first  appeared  in  early  boyhood 
as  a  chorister  at  Saint  Eustache.  After  complet- 
ing his  studies  under  Reicha.  Fetis.  and  Le  Sueur, 
at  the  Conservatory,  where,  in  1828,  he  had 
foimded  tlie  since  celebrated  concerts  (remulation, 
he  went  to  Italy  in  1834  as  the  recipient  of  the 
Prix  de  Rome.     Upon  his  return  in  1836  he  was 


appointed  professor  at  the  Conservatory,  and  re- 
tained this  position  for  more  than  thirty  years. 
His  writings  on  music  include:  Duprc,  sa  vie 
artistique  (1838);  Le  chanteur  accoinpagnateur 
(1844);  Histoire  de  la  societe  des  concerts  da, 
conservatoire  (2d  ed.  1803)  ;  Histoire  des  con- 
certs populaires  (1864). 

EL'WELL,  Frank  Edwix  (1858—).  An 
American  sculptor,  born  at  Concord,  Mass.  He 
first  studied  under  Daniel  Chester  French,  then 
at  the  Ecole  des  Beaux-Arts,  and  under  Falgiiire. 
His  works  include  a  monument  at  Edam,  Hol- 
land; '"Death  of  Strength;"  "Awaking  of  Egypt;" 
an  equestrian  statue  of  General  Hancock  at  Get- 
tysburg; a  monument  to  Edwin  Booth  at  Cam- 
bridge; "Intelligence;"  and  a  statue  of  "Dickens 
and  Little  Xell,"  at  Fairmount  Park,  Philadel- 
phia. He  received  a  medal  at  the  Columbian  Ex- 
position. His  work  shows  some  imagination  and 
considerable  technical  ability.  His  "Water  Boy 
of  Pompeii"  is  in  the  ^Metropolitan  Museum,  Xcav 
York  City. 

EL'WOOD.  A  city  in  :Madison  County.  Ind., 
45  miles  north  by  east  of  Indianapolis ;  on  the 
Lake  Erie  and  \Yestern.  and  the  Pittsburg,  Cin- 
cinnati, Chicago  and  Saint  Louis  railroads  (Map: 
Indiana,  D  2).  It  is  in  the  natural-gas  belt,  car- 
ries on  a  considerable  trade  in  live  stock,  grain, 
and  produce,  and  has  large  tin-plate  mills,  iron- 
works, saw  and  planing  mills,  brickyards,  flour- 
mills,  and  extensive  manufactures  of  plate  and 
window-glass,  lamp-chimneys,  etc.  The  city 
maintains  a  public  librarv.  Population,  in  189(), 
2284;  in  1900,  12,950. 

ELY,  e'lT.  A  city  of  Cambridgeshire,  England, 
situated  on  rising  ground  near  the  Ouse,  on  the 
Isle  of  Ely,  in  the  fen  country  (Map:  England, 
4).  The  city  consists  of  a  single  long  street,  re- 
taining several  mediaeval  dwelling-houses.  It 
derives  its  celebrity  from  its  ecclesiastical  archi- 
tecture: the  ancient  churches  of  Saint  ^lary  and 
of  the  Holy  Trinity,  the  Episcopal  Palace  of  the 
fifteenth  and  sixteenth  centuries,  remains  of 
conventual  establishments,  and,  above  all,  the 
cathedral,  one  of  the  largest  in  England,  begun  in 
1083,  completed  in  1534,  and  restored  since  1847. 
It  presents  an  interesting  mixture  of  Saxon,  Nor- 
man, and  Early  English  architectural  types.  The 
interior  dimensions  are :  length,  530  feet ; 
breadth,  77  feet,  height,  62  feet :  length  of  tran- 
septs, 180  feet.  Its  principal  features  are  the 
decorated  octagon  and  lantern  tower,  170  feet 
high,  built  between  1322  and  1342,  and  the  only 
Gothic  dome  extant:  the  late  Xorman  nave;  the 
English  'Galilee'  or  Western  porch;  the  decorated 
lady  chapel;  and  the  choir,  with  its  fine  carvings 
and  sculptures.  Extensive  market  gardening  is 
carried  on  in  the  neighborhood  of  Ely  for  the 
metropolitan  and  Cambridge  markets,  and  the 
manufacture  of  pottery  and  pipes  engages  the 
attention  of  a  few  of  the  inhabitants.  Ethel- 
dreda.  daughter  of  Anna,  King  of  East  Anglia, 
founded  a  monastery  here  about  a.d.  673.  In 
870  the  Danes  ravaged  the  Isle  of  Ely  and 
destroved  the  monasterv.  which  was  rebuilt 
in  970  by  Saint  Ethelwold,  Bishop  of  Win- 
chester. This  remained  till  1083.  when  the 
new  church  was  begun,  which  was  converted  into 
tlie  cathedral  and  the  abbey  erected  into  a  see 
in  1109.  Ely  was  one  of  the  last  strongholds  of 
the  Saxons  after  the  Conquest,  and  was  the  'camp 
of  refuge'  of  Here  ward  in  1071.   Among  the  celeb- 
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rities  connected  with  Ely  are  Abbot  Thurston, 
who,  with  Hereward,  defended  the  Isle  against 
\Mlliaui  the  Conqueror;  Longchamps,  Chancellor 
and  Kegent  under  Richard  i. ;  Simon  Patrick, 
and  Bishop  Andrews.  Population,  in  1901,  7700. 
Consult:  Stewart,  Architectural  History  of  Ely 
Cathedral  (London,  18G8)  ;  ^Murray,  Eastern  Ca- 
thedrals {London,  1881). 

E'LY,  Isle  of.  The  southern  part  of  the  Bed- 
ford Level  (q.A'.),  and  the  part  of  Cambridge- 
shire. England,  north  of  the  Ouse  (Map:  Eng- 
land,  F   4). 

ELY,  EicHAED  Theodore  (1854—).  An 
American  economist,  born  at  Ripley,  X.  Y.  He 
graduated  at  Columbia  College  in  1870 ;  received 
the  degree  of  Ph.D.  at  Heidelberg  in  1879;  was 
professor  of  political  economy  at  Johns  Hopkins 
Lniversity  in  1885-92,  and  became  director  of 
the  School  of  Economics  of  the  University  of 
Wisconsin  in  1892.  He  was  secretary  of  the 
American  Economic  Association  from  its  incep- 
tion in  1885  to  1892,  and  in  1899  was  elected 
president  of  the  Association.  In  1894  an  un- 
successful attempt  was  made  to  depose  him  on  a 
charge  of  having  taught  objectionable  Socialistic 
doctrines.  He  was  one  of  the  first  of  the  profes- 
sional economists  to  break  with  the  notion  that 
Government  interference  in  economic  affairs  is 
always  an  evil,  and  in  his  writings  he  frequently 
advocates  State  interference  as  a  means  of  regulat- 
ing tendencies  in  the  economic  organization  which 
seem  to  give  to  a  few  privileges  detrimental 
to  the  interests  of  the  many.  His  publications 
include:  French  and  German  Socialism  (1883); 
Labor  Movement  in  America  (1886);  Taxation 
in  American  States  and  Cities  (1888)  ;  Political 
Economy  (1889)  :  Outlines  of  Economics  (1893)  ; 
Socialism :  An  Examination  of  Its  Nature,  Its 
Strength,  and  Its  Weakness,  icith  Suggestions 
for  Social  Beform  (1894);  The  Social  Law  of 
Service:  Monopolies  and  Trusts  (New  York. 
1900). 

EL'YMAS  (Lat..  from  Gk.  •EXi5,war).  A  Jew- 
ish sorcerer  and  prophet,  who.  according  to  Acts 
xiii.  6-12,  opposed  Paul  before  the  proconsul 
Sergius  Paulus  at  Paphos  in  Cyprus,  and  was 
smitten  with  temporary  blindness.  There  are 
two  difficulties  connected  with  his  personality, 
one  concerning  his  name,  the  other  his  historical 
character.  In  verse  6  he  is  called  Bar  Jesus, 
in  verse  8  Elyinas,  which  is  there  explained 
as  meaning  'Magian,'  or  sorcerer.  A  possible 
explanation  is  that  two  recensions  of  the  story, 
each  with  its  peculiar  name,  have  been  united. 
Some  scholars  think  Bar  Jesus  was  the  original 
name,  and  explain  Elymas  by  an  Arabic  root  as 
'The  Wise  Man.'  Others  prefer  Elymas.  and  re- 
gard Bar  Jesus  as  a  Christian  name  designating 
him  after  the  passing  of  his  blindness  and  his 
consequent  conversion  as  a  'follower  of  Jesus.' 
In  the  latter  case  Elymas  should  probably  be 
understood  as  a  contraction  of  Elymaios.  'the 
Elamite,'  which  might  have  been  interpreted 
vaguely  as  'A  wise  man  from  the  East,'  or 
'Magian,'  and  originally  have  been  a  proper 
name,  Elam.  (See  ELA:\r.)  The  close  similarity 
of  this  story  to  tluit  of  Simon  Magus  in  Acts 
viii.  has  led  many  to  see  in  it  a  defense  of  Paul 
against  the  identification  of  this  apostle  with 
the  Magian  so  common  among  .Jiidaizing  Chris- 
tians. There  are  numerous  signs  that  the  elabo- 
ration of  the  storv  followed  such  motives.    Yet  it 


seems  quite  possible  tliat,  as  in  the  case  of  Simon, 
so  in  this  instance,  an  actual  historic  personage 
has  been  seized  upon,  first  by  the  opponents  of 
Paul  as  the  basis  of  a  caricature,  and  then  by  his 
friends  to  set  forth  his  equality  with  tliose  ac- 
counted preeminent  both  in  confutation  of  error 
and  in  miraculous  deed.  His  temporary  blind- 
ness, his  friendship  for  a  Roman  official,  his 
ojjposition  to  the  true  gospel,  have  apparently 
been  borrowed  from  the  story  of  Paul.  The  his- 
torical Elam-EIymas  may,  like  Simon  of  Gitta, 
have  been  a  Gnostic  thinker  and  a  student  of 
occult  science.  Consult  Krenkel,  Joscphus  und 
Lukas  (Leipzig,  1894). 

ELTTOT,  or  ELIOT,  Sir  Thomas  (c.l490- 
1546).  An  English  diplomat  and  author.  He 
was  born  j^robably  in  Wiltshire,  and  seems  to 
have  received  a  university  education.  He  was 
twice  Ambassador  to  Charles  V.,  and  in  1531 
made  his  first  appearance  in  a  literary  capacity 
with  an  important  publication  on  the  ethics  of 
government.  The  Bake  Xanicd  the  Gouernour. 
In  his  writings  he  presents  a  vivid  picture  of 
the  age  of  Henry  VIII.,  especially  as  regards 
higher  education  and  culture.  He  wrote  in  all 
about  twelve  important  works ;  his  Latin-English 
dictionary,  entitled  The  Dictionary  of  Syr  T. 
Eliot,  knyght  (London,  1538  and  1545),  was 
dedicated  to  Cromwell.  The  original  copy  of  this 
work  is  in  tlie  British  Museum. 

ELYRIA,  e-lir'i-a.  A  city  and  county-seat  of 
Lorain  County.  Ohio,  on  the  Black  River,  seven 
miles  south  of  Lake  Erie,  and  on  the  Lake  Shore 
and  Michigan  Southern,  and  the  Cleveland,  Lorain 
and  Wheeling  railroads  (^lap:  Ohio,  F  3).  It 
has  a  public  library  of  16.000  volumes.  There 
are  manufactures  of  automatic  screws,  saddles, 
and  supplies  for  bicycles  and  automobiles,  etc. 
Sandstone  is  shipped  out  in  considerable  quanti- 
ties.    Population,  in   1890,  5611;   in  1900,  7891. 

ELYSEE,  a'le'za',  Palais  de  l'.  The  official 
residence  of  the  President  of  the  French  Repub- 
lic, on  the  Rue  du  Faubourg  Saint  Honore  and 
the  Champs-Elysees,  Paris,  built  by  JNIolet  in 
1718.  It  was  originally  the  mansion  of  the 
Comte  d'Evreux,  but,  under  Louis  XV.,  the  resi- 
dence of  ]SIadame  de  Pompadour.  It  was  occu- 
pied by  Louis  Xapoleon  while  President  in  1848- 
52,  and  has  served  its  present  purpose  since  1871. 

ELYSIAN  (e-lizh'«n)  FIELDS  (Lat.  Elysii 
Cainpi).  A  term  used  in  general  for  Elysium 
(q.v. ),  and  particularly  applied  to  a  region  near 
Baiae,  Italy,  supposed,  from  its  beauty  and  fer- 
tility, to  resemble  the  Abodes  of  the  Blessed. 

ELYSIUM,  e-lizh'i-um  (Lat.,  from  Gk.  "Rav- 
aiov,  {-EiViov),  Elysion  (ped(o;( ) .  Elysian  (plain), 
from  7/Xvcns,  chjsis,  step,  from  IXevaeadai,  eleuses- 
thai,  to  be  about  to  go).  In  classical  mythology, 
the  place  where  the  souls  of  the  good  dwell 
after  death.  Two  conceptions  are  clearly 
marked.  The  earlier  is  indicated  in  the  Odyssey, 
and  continiies  till  late  times.  Here  Elysium  is 
a  place  where  specially  favored  mortals  are 
transported  by  the  gods,  usiuilly  without  separa- 
tion of  the  soul  from  the  body,  to  enjoy  per- 
petual blessedness.  Elysium  is  thus  identified 
with  the  Isles  of  the  Blessed,  or  is  said  to  be 
situated  on  these  islands.  The  other  view,  less 
ancient  and  perhaps  less  common,  is  promi- 
nent in  Vergil,  where  Elysium  is  that  part  of  the 
Lower  World  in  which  dwell  the  souls  or  shades 
of  the  good.     It  differs  from  the  first  conception 
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not  merely  in  the  location  of  Elysium,  but  in 
making  a  place  to  which  access  is  determined  by 
the  deeds  done  in  this  life,  and  not  by  the  favor 
of  the  gods.  In  Homer  Elysium  is  promised  to 
Menelaus  solely  because  he  is  the  husband  of 
Helen  and  son-in-law  of  Zeus.  Elysium  is  not  to 
be  confused  with  the  asphodel  meadow  in  Homer, 
where  the  shades  of  the  dead  lead  a  mournful, 
restless  life  in  the  gloomy  realm  of  Hades.  Con- 
sult Kohde,  Psyche  {2d  ed.,  Heidelberg,  1896). 

ELZE,  Cd'tse,  Karl  (1821-89).  A  German  lit- 
erary historian.  He  was  born  in  Dessau,  and  was 
educated  at  Leipzig  and  Berlin.  After  frequent 
travels  in  England  and  Scotland,  where  he  was 
engaged  in  extensive  literary  researches,  he  was 
in  1875  appointed  to  the  newly  established  chair 
of  English  literature  at  the  University  of  Halle. 
Like  Michael  Bernays  and  other  contemporaneous 
Investigators,  he  sought  to  apply  the  methods  of 
classical  bibliologj"  to  the  modern  science,  and 
devoted  himself  chiefly  to  the  classics  of  English 
literature.  One  of  his  best  works  was  the  Ehg- 
lischer  Liederscliatz,  which  passed  through  five 
editions  (.5th  ed.  1869).  Other  important  works 
include  the  biographical  and  critical  study  en- 
titled William  t^hnkesjjeare  (1876,  trans,  by 
Schmitz,  1888)  ;  and  the  biography  of  Lord  By- 
ron   (1870). 

EL'ZEVIR.  A  family  of  Dutcli  printers, 
famous  for  their  editions  of  the  classics  and  of 
French  historical  and  political  authors,  among 
their  best-known  series  being  Les  pctites  rcpub- 
liques.  Louis,  Avho  founded  the  family's  reputa- 
tion, began  printing  in  1583,  and  on  his  own  ac- 
count in  1592  in  Leyden  with  Merula's  Eiitropius. 
Of  his  seven  sons  five  followed  his  profession, 
Matthieu  in  c.1564-1640,  Louis  in  C.1566-162L 
GiLLES  luitil  1651,  JoosT  c. 1575-1617,  and  Bona- 
VENTURE  in  1583-1652.  The  last,  in  partnership 
with  various  nephews,  was  the  most  celebrated.  A 
grand-nephew,  Jean,  continued  the  business  in 
Leyden.  Daniel,  a  son  of  Bonaventure,  with 
Louis,  the  third  of  his  name,  established 
a  house  in  Amsterdam  (1654),  where  the 
latter  had  been  printing  since  1638.  Other 
less  noted  Elzevirs  were  Isaac,  who  managed 
the  house  at  Leyden  (1616-25),  Peter,  grand- 
son of  JoosT,  at"  Utrecht  (1667-72),  and  Abra- 
ham, university  printer  at  Leydon  (1681- 
1712).  They  printed  in  all  about  2000  books 
—968  in  Latin,  44  in  Greek,  126  in  French, 
32  in  Flemish.  11  in  German,  10  in  Italian,  and 
22  in  Oriental  languages.  The  Elzevir  books  are 
distinguished  less  by  the  critical  preparation  of 
their  texts  than  by  the  elegance  of  the  types  and 
the  choice  grade  of  the  paper.  All  the  more  im- 
portant Elzevirs,  in  particular  editions  of  the 
classics,  are  highly  valued  by  collectors.  Consult 
Berard,  Essai  bibliographique  sur  les  editions  des 
Elzevirs  (Paris,  1822). 

EMANATION  (Lat.  emanatio,  a  flowing 
forth,  from  emanare,  to  flow  forth,  from  e,  out  + 
manarc,  to  drip).  In  theology  and  philosophy, 
the'  name  of  an  ancient  doctrine,  which  consid- 
ered the  world  of  flnite  spirit  and  of  matter  as 
being  an  involuntary  outpouring  from  the  Divine 
Essence.  V^liat  thus  flows  forth  from  original 
perfection  was  regarded  as  gradually  degenerat- 
ing; and  this  was  thought  to  accoimt  for  the! 
origin  of  evil.  It  is  interesting  to  notice  how 
emanation  regards  the  starting-point  of  develop- 
ment as  superior  to  its  goal,  while  the  prevail- 


ing tendency  of  evolutionism  is  to  reverse  their 
values,  and  consider  developmental  movement  as 
a  progress.  The  idea  of  emanation  came  from  the 
East,  and  pervaded  the  Neo-Platonic  philosophy 
of  Alexandria  (see  Neoplatonism)  and  Gnos- 
ticism (q.v.),  while  there  are  hints  and  possibly 
even  the  germ  of  it  in  Indian  philosophy  and 
Zoroastrianism    ( q.v. ) . 

EMANCIPATION  (Lat.  emancipatio,  from 
einancijxire,  to  manumit,  from  e,  out  +  manci- 
pare,  to  deliver  over,  from  manus,  hand  +  capere, 
to  take ) .  In  Roman  law,  the  liberation  of  a  per- 
son from  paternal  authority  (patria  potestas) 
by  the  act  of  the  paterfamilias.  Paternal  au- 
thority over  a  son  was  regularly  extinguished 
only  by  death.  Paternal  authority  over  a  daugh- 
ter ended  when  the  daughter  passed,  by  mar- 
riage, into  the  liower  {manus)  of  a  husband;  but 
this  was  not  regarded  as  an  emancipation. 
Emancipation  liberated  the  son  or  daughter  from 
all  control.  In  the  oldest  Roman  law  no  such 
liberation  was  possible.  The  Roman  father  had, 
however,  the  power  of  selling  his  child  as  man- 
cipium;  and  the  status  of  a  child  thus  sold  was 
technically  that  of  a  slave,  but  practically,  by 
ancient  custom,  that  of  a  domestic  servant  boimd 
out  for  a  term  of  years.  A  very  ancient  rule, 
ascribed  to  Romulus  and  repeated  in  the  Twelve 
Tables,  declared  that  a  son  sold  three  times 
should  be  free  from  his  father.  Taking  advan- 
tage of  this  last  rule,  the  Roman  lawyers  devised 
a  form  of  voluntary  liberation.  The  son  was  sold 
three  times  in  succession  to  a  friend  of  the  fam- 
ily, who,  after  the  first  and  second  sales  respee- 
tively,  set  him  free  by  manumission,  just  as  a 
slave  was  set  free,  and  after  the  third  sale,  by 
which  the  paternal  authority  was  broken,  sold 
him  back  to  the  father.  The  father,  who  at  that 
stage  of  the  transaction  held  the  son  not  as  a 
son,  but  as  a  mancipium,  then  'emancipated'  him 
by  manumission.  As  the  law  of  the  Twelve 
Tables  mentioned  the  son  only,  and  not  the 
daughter,  and  as  this  law  came  to  be  regarded  as 
regulating  emancipation  rather  than  as  furnish- 
ing the  legal  basis  for  emancipation,  it  was  held 
that  a  daughter  might  be  emancipated  after  a 
single  sale.  This  form  of  liberating  the  son  or 
daughter  existed  till  the  time  of  Justinian.  The 
Emperor  Anastasius  established  in  a.d.  502  a 
subsidiary  form  of  emancipation  by  imperial  re- 
script ;  and  Justinian  abolished  the  old  form 
entirely,  substituting  a  declaration  by  the  father 
before  a  magistrate. 

The  emancipation  of  a  son  who  was  married 
and  had  children  did  not  take  these  children  out 
of  the  grandfather's  power.  On  the  other  hand, 
grandchildren  could  be  emancipated,  although 
their  father  remained  in  his  father's  power. 
Emancipation  took  the  person  emancipated  not 
only  out  of  the  household,  but  out  of  the  agnatic 
family;  and  it  thus  deprived  him  of  all  kindred 
in  the  legal  sense,  and  of  all  rights  of  inheritance. 
As  far  as  inheritance  from  the  father  was  con- 
cerned the  law  was  changed  in  the  last  century 
of  the  Republic  by  the  priptors,  who  admitted  the 
emancipated  son  to  share  in  his  father's  estate 
on  condition  that  his  own  estate  was  'collated,' 
i.e.  reckoned  in  as  a  part  of  the  paternal  estate. 
As  far  as  rights  of  inheritance  from  collaterals 
was  concerned,  the  emancipated  person  was  at  a 
disadvantage  until  -Justinian  changed  the  entire 
law  of  succession,  and  made  cognatio,  or  kinship 
by  blood,  decisive. 
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Teutonic  law  never  recognized  a  life-long  au- 
thority of  the  head  of  the  house  over  his  chil- 
dren; not  only  did  the  daughter  pass  out  of  the 
father's  control  by  marriage,  but  the  son  became 
free  from  the  father  as  soon  as  he  set  up  a  home 
of  his  own.  This  mode  of  emancipation  was 
described  in  the  Middle  Ages  as  'Saxon  emancipa- 
tion' (emancipatio  Saxonica) .  In  modern  civil 
law  the  liberation  of  a  person  from  paternal 
authority,  as  from  the  authority  of  a  guardian, 
comes  with  the  attainment  of  full  age ;  and  the 
term  emancipation  is  apjDlied  to  the  case  where 
a  person  receives  some  or  all  of  the  rights  of  full 
age  before  attaining  full  age.  Thus  the  French 
law  declares  that  sons  as  well  as  daughters  are 
emancipated  by  marriage,  and  further  jjrovides 
for  the  emancijiation  of  a  minor  with  the  consent 
of  his  parents  at  fifteen,  and  with  the  consent 
of  the  family  council,  if  neither  of  his  parents  is 
living,  at  eighteen.  This  the  Romans  would  have 
called  'favor  of  age'  (venia  cetatis) .  Similar 
provisions  are  to  be  found  in  other  European 
codes. 

The  freeing  of  a  slave  was  not  termed  at  Ro- 
man law  emancipation,  but  manumission.  See 
]\Ianumission  ;  Family;  Patria  Potestas; 
Slavery. 

EMANCIPATION,  Proclamation  of.  The 
■document  issued  by  Abraham  Lincoln,  as  Com- 
mander-in-Chief of  the  Armies  of  the  United 
States,  January  1,  1863,  declaring  the  immediate 
freedom  of  the  great  majority  of  the  slaves  in 
the  United  States.  For  a  long  time  President 
Lincoln  had  resisted  the  appeals  of  the  radical 
Republicans  for  such  a  proclamation.  He  waited 
imtil  he  thought  public  opinion  was  ready  for  it, 
and  until  it  might  follow  a  victory  and  not  seem 
the  desperate  measure  of  a  defeated  combatant. 
After  McClellan's  unsuccessful  campaign  against 
Richmond  he  felt  that  the  emancipation  of  the 
slaves  was  a  moral  and  a  military  necessity,  for 
its  effect  upon  both  South  and  North.  Antietam 
furnished  the  victory  he  awaited,  and  on  Septem- 
ber 22,  1862,  a  preliminary  proclamation  was 
issued,  decreeing  the  emancipation  on  January  1. 
1863.  of  all  slaves  in  the  States  which  should 
till  then  continue  in  a  state  of  rebellion.  In 
this  he  also  stated  that  thenceforth,  as  be- 
fore, the  restoration  of  the  Union  should  be  the 
object  of  the  prosecution  of  the  war.  The  final 
proclamation,  in  view  of  its  purposes  and  effects, 
must  ever  hold  an  important  place  in  American 
history. 

By  the  President  of  the  United   States  of 
America. 

A  proclamation. 

Whereas,  on  the  22d  of  September,  in  the  year 
of  our  Lord  one  thousand  eight  hundred  sixty- 
two,  a  proclamation  was  issued  by  the  President 
of  the  United  States,  containing,  among  other 
things,  the  following,  to  wit : 

"That  on  the  1st  day  of  January,  in  the  year 
of  our  Lord  one  thousand  eight  hundred  sixty- 
three,  all  persons  held  as  slaves  within  any 
State,  or  designated  part  of  a  State,  the  people 
whereof  shall  then  be  in  rebellion  against  the 
United  States,  shall  be  then,  thenceforward,  and 
forever  free:  and  the  executive  Government  of 
the  United  States,  including  the  military  and 
Tiaval  authority  thereof,  will  recognize  and  main- 
tain the   freedom  of  such  persons,  and  will  do 


no  act  or  acts  to  repress  such  persons,  or  any 
of  them,  in  any  efforts  they  may  make  for  their 
actual   freedom. 

"That  the  Executive  will,  on  the  first  day  of 
January,  aforesaid,  by  proclamation,  designate 
the  States  and  parts  of  States,  if  any,  in  which 
the  people  thereof  respectively  shall  then  be  in 
rebellion  against  the  United  States;  and  the  fact 
that  any  State,  or  the  people  thereof,  shall  on 
that  day  be  in  good  faith  represented  in  the  Con- 
gress of  the  United  States  by  members  chosen 
thereto  at  elections  wherein  a  majority  of  the 
qualified  voters  of  such  State  shall  have  partici- 
pated, shall,  in  the  absence  of  strong  counter- 
vailing testimony,  be  deemed  conclusive  evidence 
that  such  State  and  the  people  thereof  are  not 
then  in  rebellion  against  the  United  States." 

Now,  therefore,  I,  Abraham  Lincoln,  President 
of  the  United  States,  by  virtue  of  the  power  in 
me  vested  as  commander-in-chief  of  the  army 
and  navy  of  the  United  States  and  as  a  fit  and 
necessary  war  measure  for  repressing  said  rebel- 
lion, do,  on  this  first  day  of  January,  in  the  year 
of  our  Lord  one  thousand  eight  hundred  sixty- 
three,  and  in  accordance  with  my  purpose  so  to 
do,  publicly  proclaimed  for  the  full  period  of 
100  days  from  the  day  first  above  mentioned, 
order  and  designate  as  the  States  and  parts  of 
States  wherein  the  people  thereof,  respectively, 
are  this  day  in  rebellion  against  the  United 
States,  the  following,  to  wit: 

Arkansas,  Texas.  Louisiana  (except  the 
parishes  of  Saint  Bernard,  Plaquemines,  Jeffer- 
son, Saint  John,  Saint  Charles,  Saint  James, 
Ascension,  Assumption,  Terre  Bonne,  Lafourche, 
Saint  Mar}%  Saint  Martin,  and  Orleans,  includ- 
ing the  city  of  New  Orleans),  Mississippi,  Ala- 
bama, Florida,  Georgia,  South  Carolina,  North 
Carolina,  and  Virginia  (except  the  forty-eight 
counties  designated  as  West  Virginia,  and  also 
the  counties  of  Berkeley,  Accomac,  Northampton, 
Elizabeth  City,  York,  Princess  Ann,  and  Norfolk, 
including  the  cities  of  Norfolk  and  Portsmouth ) , 
and  which  excepted  parts  are,  for  the  present, 
left  precisely  as  if  this  proclamation  were  not 
issued. 

And  by  virtue  of  the  power  and  for  the  pur- 
pose aforesaid,  I  do  order  and  declare  that  all 
persons  held  as  slaves  within  said  designated 
States  and  parts  of  States  are,  and  henceforward 
shall  be,  free;  and  that  the  Executive  Govern- 
ment of  the  United  States,  including  the  military 
and  naval  authorities  thereof,  will  recognize  and 
maintain  the  freedom  of  said  persons. 

And  I  hereby  enjoin  upon  the  people  so  de-. 
clared  to  be  free,  to  abstain  from  all  violence, 
unless  in  necessary  self-defense;  and  I  recom- 
mend to  them  that  in  all  cases,  when  allowed, 
they  labor  faithfully  for  reasonable  wages. 

And  I  further  declare  and  make  known  that 
such  persons  of  suitable  condition  will  be  re- 
ceived into  the  armed  service  of  the  United 
States  to  garrison  forts,  positions,  stations,  and 
other  places,  and  to  man  vessels  of  all  sorts  in 
said  service. 

And  upon  this  act,  sincerely  believed  to  be  an 
act  of  justice,  warranted  by  the  Constitution, 
upon  military  necessity,  I  invoke  the  considerate 
judgment  of  mankind  and  the  gracious  favor 
of  Almighty  God. 

In  witness  whereof,  I  have  hereunto  set  my 
hand,  and  caused  the  seal  of  the  United  States 
to  be  affixed. 
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Done  at  the  city  of   Washington,  this   first 

day  of  January,  in  the  year  of  our  Lord 

[L.S.]      one  thousand  eight  hundred  sixty-three, 

and  of  the  independence  of  the  United 

States    of    America    the    eighty-seventh. 

By  the  President:  Abraham  Lincoln. 

William  H.  Seward,  Secretary  of  State. 

The  etYect  of  the  proclamation  on  tlie  legal 
status  of  tlie  slaves  gave  rise  to  some  discus- 
sion, but  a  solution  of  that  problem  became 
unnecessary,  inasmuch  as  the  work  of  emancipa- 
tion in  the  United  States  was  completed  by  the 
adoption  of  Article  XIII.  of  the  amendments 
to  the  Constitution ;  and  the  reconstruction  of 
the  States  in  insurrection  proceeded  upon  that 
basis.  Consult  Whiting,  War  Powers  of  the 
President  (Boston,  1862).  See  Slavery;  Re- 
construction. 

EMANTS,  a'mants,  Marcellus  ( 1848— ) .  A 
Dutch  writer.  He  was  born  in  Voorburg,  near 
The  Hague,  and  studied  at  Leyden.  He  traveled 
extensively,  and  from  1872  to  1880  was  associated 
as  editor  with  several  publications.  His  experi- 
ences in  Sweden,  southern  Europe,  and  Africa 
are  recorded  in  the  following  works:  Op  Reis 
door  Ziveden  (1877);  Monaco  (1878);  Langs 
den  Nyl  (1884);  Vit  Spanje  (1886).  He  is 
also  known  for  his  narrative  poems,  which  in- 
clude Lilith,  a  poem  in  three  cantos  (1889)  ;  and 
Godenschemering    (1883). 

EMBA,  em'ba.  A  river  in  the  Russian  Cen- 
tral Asiatic  territory  of  Uralsk,  rising  in  the 
Mugojar  range  (Map:  Asia,  E  4).  It  flows 
in  a  southwestern  direction,  and  enters  the  Cas- 
pain  Sea  by  a  wide  estuary,  after  a  course  of  350 
miles.  It  is  partly  dry  during  the  summer  sea- 
son, and  is  unnavigable.  Fish  abound.  The 
principal  tributary  is  the  Temir. 

EMBALMING  (from  Gk.  fidXaafiov,  balsamon, 
balsam,  balm).  The  art  of  preserving  bodies 
after  death.  The  art  was  carried  to  great  per- 
fection by  the  ancient  Egyptians^  who  regarded 
the  preservation  of  the  dead  as  a  religious  duty. 
Not  only  human  beings,  but  also  cats,  ibises, 
ichneumons,  and  other  sacred  animals  were  regu- 
larly embalmed.  In  1880  the  mummy  of  King 
Mer-en-re,  who  lived  about  twenty-five  centuries 
before  our  era,  was  found  in  his  pyramid  at  Sak- 
karah,  and  its  excellent  state  of  preservation  at- 
tests the  efficacy  of  the  methods  of  embalming  used 
at  that  remote  period.  From  time  to  time,  various 
improvements  in  the  art  seem  to  have  been  intro- 
duced, and  under  the  New  Empire  the  processes 
employed  were  highly  elaborate.  At  the  same 
time,  certain  innovations  appeared;  the  heart 
was  removed  and  replaced  by  a  stone  scarabaeus, 
and  the  viscera  were  placed  in  four  jars,  each  of 
which  was  under  the  protection  of  one  of  the 
four  sons  of  Osiris.  ( See  Canopic  Vases.  )  Both 
Herodotus  and  Diodorus  describe  the  methods  of 
embalming  practiced,  in  their  day,  by  the  Eg;\'p- 
tians.  According  to  Herodotus  ( c.450  B.C. ) ,  three 
methods  were  in  vogue.  The  most  expensive  of 
these  was  as  follows :  The  brain  was  removed 
through  the  nostrils,  partly  by  the  use  of  a 
curved  metal  instrument  and  partly  by  the  injec- 
tion of  certain  drugs.  The  intestines  were  with- 
drawn throvigh  an  opening  in  the  left  flank,  and 
the  abdominal  cavity,  after  being  washed  out 
with  palm  wine,  was  filled  with  myrrh,  cassia, 
and  other  aromatic  substances.  The  opening  was 
then  sewed  up  and  the  body  was  steeped  for  70 


days  in  a  strong  solution  of  natron,  which  seems 
to  have  been  a  mixture  of  common  salt,  saltpetre, 
and  sodium  sulphate.  After  this  the  body. was 
washed,  elaborately  bandaged  in  linen  strips 
smeared  with  resins,  and  was  finally  placed  in 
the  coffin.  This  method  of  embalming  was 
within  the  reach  of  the  wealthy  only.  A  second 
and  cheajjer  method  consisted  in  injecting  into 
the  abdominal  cavity  'cedar  oil'  (  Kedpia.  ke- 
d;ia) ,  or  turpentine,  and  steeping  the  body  for  70 
days  in  a  solution  of  caustic  soda.  The  contents  of 
the  abdomen,  broken  down  by  the  injection,  were 
then  allowed  to  escape,  and  the  body  was  ready 
for  burial.  By  the  third  method  the  abdomen 
was  washed  out  with  syrmwa,  and  the  body  was 
pickled  in  caustic  soda  for  70  days.  Diodorus 
also  speaks  (toward  the  close  of  the  first  cen- 
tury B.C.)  of  three  modes  of  embalming 
practiced  by  the  Egjq^tians.  The  first  method 
cost,  he  says,  a  silver  talent  (about  $1200), 
the  second  20  minas  (about  $400),  while  the 
third  cost  but  'a  trifle.'  His  account  agrees  in 
the  main  with  that  of  Herodotus,  though  he  gives 
some  additional  details.  According  to  Diodorus, 
a  scribe  first  drew  with  a  reed  pen  a  line  down 
the  left  flank  of  the  body,  and,  following  this  line, 
the  parascJiistes  or  'cutter'  made  a  deep  incision. 
The  embalmers  then  withdraw  the  entrails 
through  this  incision  and  proceeded  to  embalm 
the  body.  From  an  examination  in  modern  times 
of  many  Egyptian  mummies,  it  is  evident  that 
the  methods  described  by  the  classical  writers 
were  not  the  only  ones  employed.  Some  mummies 
have  been  merely  dried  in  the  sand ;  others  have 
been  treated  with  cavistic  soda  or  boiled  in  resins 
and  bitumen,  with  or  without  the  flank  incision, 
having  the  brain  removed  through  the  eyes  or 
base  of  the  cranium,  with  the  viscera  returned 
into  the  body,  placed  upon  it,  or  deposited  in 
jars  in  shapes  of  the  genii  of  the  dead,  the  skin 
partially  gilded,  the  flank  incision  covered  with 
a  tin  plate,  the  fingers  cased  in  silver,  the  eyes 
removed  and  replaced.  The  mummies  are  gen- 
erally wrapped  in  linen  bandages  and  placed  in 
costly  coffins.  Embalming  was  practiced  to  some 
extent  by  the  early  Christians  in  Egypt,  their 
views  in  regard  to  the  resurrection  being  doubt- 
less influenced  by  Egyptian  ideas.  The  Guanches, 
or  ancient  inhabitants  of  the  Canarj'  Isles,  used 
an  elaborate  process  like  that  of  the  Egj'ptians ; 
and  desiccated  bodies,  preserved  for  centuries  by 
atmospheric  or  other  agencies,  have  been  found 
in  France,  Sicily,  England,  and  America,  espe- 
cially in  Central  America  and  Peru. 

Modern  Embalming.  The  art  of  embalming 
was  probably  never  lost  in  Europe.  The  develop- 
ment of  modern  methods,  however,  may  be  said 
to  date  from  the  beginning  of  the  eighteenth  cen- 
tury. It  is  said  that  arterial  injection  of  em- 
balming fluid  for  the  preservation  of  a  dead 
body  was  first  practiced  successfully  by  Dr.  Fred- 
erick Ruysch,  of  Amsterdam  (1665-1717),  who 
also  treated  the  internal  organs  with  alcohol, 
after  removing  and  cleansing  them,  replacing 
them  finally.  His  secret  of  preservation  of  color 
and  form  died  with  him.  Following  him  in  the 
work  of  embalming  came  Dr.  William  Hunter 
( q.v. ) ,  the  celebrated  anatomist,  who  employed 
as  an  arterial  injection  a  solution  containing  oil 
of  turpentine,  Venice  turpentine,  oil  of  lavender, 
oil  of  rosemary,  and  vermilion.  He  also  removed 
the  abdominal  and  thoracic  organs,  cleaned  and 
injected  them,  soaked  them  in  camphorated  spirits 
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of  wine,  and  then  relurned  theni  to  their  cavities, 
jjacked  in  a  powder  cc)mposed  of  camphor,  resin, 
and  nitre.  This  powder  he  also  placed  in  all 
external  orifices.  The  body  was  then  anointed 
with  oil  of  rosemary  and  oil  of  lavender,  and 
placed  upon  a  layer  of  dry  plaster,  that  its  moist- 
ure might  be  extracted  from  it.  Bodies  em- 
balmed after  this  method  by  William  Hunter  or 
his  brother,  John  Hunter  ( q.v. ) ,  in  perfect  condi- 
tion, are  deposited  in  the  museum  of  the  Royal 
College  of  Surgeons,  London.  Other  physicians, 
chief  among  them  being  Drs.  Matthew  Baillie, 
Sheldon,  and  Joshua  Brooks,  used  similar  methods. 
Jean  Nicholas  Gannal  (1791-1852),  a  French 
chemist,  employed  a  solution  with  which  he  wet 
the  body  and  which  he  injected  into  the  carotid 
artery;  the  solution  was  composed  of  acetate  of 
lead  and  sulphate  of  alumina,  together  with  some 
form  of  arsenic.  His  son,  a  phj'sician  of  Paris, 
used  a  similar  solution,  but  without  the  arsenic, 
and  with  the  addition  of  certain  essential  oils. 
Gannal's  method  is  much  inferior  to  that  of 
Sucquet,  of  Paris,  who  used  chloride  of  zinc. 
Falcony,  of  Paris,  used  external  applications  of 
zinc  sulphate,  without  opening  the  body  or  in- 
jecting the  arteries;  after  40  days  his  subjects 
lost  their  flexibility  and  became  mummified. 
Thenard  describes  Chaussier's  method,  by  which 
saturation  with  a  solution  of  corrosive  sublimate 
was  employed.  A  German  preservative,  which  is 
said  to  render  the  dead  body  resistant  of  decay 
for  several  years,  while  it  retains  color,  form,  and 
flexibility,  consists  of  alum,  sodium  chloride, 
potash,  arsenious  acid,  and  boiling  water,  with 
glycerin  and  methyl  alcohol.  This  liquid  is 
used  for  both  saturation  and  injection.  An 
impetus  was  given  to  embalming  in  this  country 
by  the  successful  work  of  Dr.  Thomas  Holmes, 
of  Brooklyn,  N.  Y.,  who  prepared  and  sent  home 
many  dead  soldiers  from  the  battlefields  during 
the  Civil  War.  Embalming  is  steadily  taking 
the  place  of  the  use  of  ice,  in  preserving  the  dead 
until  funeral  services  and  interment  are  ended. 
There  are  two  reasons  for  its  employment:  (1) 
Preservation  of  the  body  for  transportation  or 
leisurely  disposal.  (2)  Sanitation;  for  it  is  an 
absolute  prevention  of  communication  of  infec- 
tion, either  before  the  body  is  buried  or  after  it 
has  crumbled  and  mingled  with  the  earth  in  a 
cemetery.  About  four  quarts  of  fluid  are  used 
for  a  body,  some  of  which  is  injected  into  the 
arterial  system,  some  into  the  cavities  of  the 
pleurae,  peritoneum  and  pericardium,  and  some  is 
used  for  saturation.  Discolorations  are  removed  by 
various  processes.  The  composition  of  the  em- 
balming fluids  used  to-day  in  the  United  States 
appears  to  be  a  secret  known  only  to  the  un- 
dertaker's supph'  companies;  it  is  believed  that 
they  contain  arsenic  and  alkalies,  as  well  as 
alcohol. 

Consult:  Pettigrew,  nistory  of  Egyptian 
Mummies  (London,  1834)  ;  Gannal,  Traite 
d'emhaumement  (Paris,  18.38),  translated  by 
Harlan  (Philadelphia.  1840)  ;  Sucquet,  Em- 
haumement  (Paris,  1872)  ;  Lesslev,  Emhalming 
(Toledo,  Ohio,  1884)  :  Budge,  The  Mummy  (Lon- 
don, 1893)  :  flyers.  Champion  Text-Book  of  Em- 
halming  (Springfield,  Ohio,  1900). 

EMBANKMENTS.  In  engineering,  masses 
of  earth,  rock,  or  other  materials  artificially 
formed  and  rising  above  the  natural  surface  of 
the  ground.  They  are  biiilt  chiefly  either  to 
carrj^  railways,  common  roads,  canals,  etc.,  over 


depressions  or  for  hydraulic  purposes,  such  as 
the  formation  of  dams  and  reservoirs,  or  for  de- 
fenses against  the  overflowing  of  rivers  and  the 
encroachments  of  the  sea  or  lakes.  The  form  and 
dimensions  of  embankments  and  the  materials 
and  methods  of  construction  adopted  depend 
upon  the  purpose  for  which  the  embankment  is 
to  be  used.  In  all  cases  except  where  they  are 
confined  b}'  external  constructions,  such  as  re- 
taining walls,  embankments  are  trapezoidal  in 
section  witli  a  broad  base  and  a  narrow  top  con- 
nected by  sloping  sides.  The  material  emplo^'ed 
in  constructing  embankments  varies  from  almost 
any  available  mixture  of  rocks  and  earth  or 
other  fragmentary  material  used  in  railway  em- 
bankments to  very  carefully  selected  finely 
divided  earths  used  in  forming  water-tight  em- 
bankments for  dams,  reservoirs,  dikes,  levees, 
and  canals.  The  method  of  construction  likewise 
varies  from  a  mere  dumping  of  the  material  in 
place  to  be  roughly  leveled  ofl'  and  allowed  to 
settle  under  action  of  the  elements,  to  a  careful 
building  up  of  the  selected  material  in  layers  a 
few  inches  thick  which  are  carefully  compacted 
by  ramming  or  rolling.  Embankments  for  dams 
and  reservoirs  are  instances  where  the  more  care- 
ful methods  are  employed.  Embankments  for 
railways  are  examples  of  less  careful  methods 
of  embankment  construction.  In  constructing 
embankments  it  is  usually  necessary,  as  a  basis 
upon  which  to  determine  the  cost,  to  calculate 
their  volume.  This  calculation  is  made  by  means 
of  the  prismoidal  formula  for  determining  the 
volumes  of  prismoids.  For  a  full  discussion  of 
the  prismoidal  formula  and  its  application  to 
earthworks,  the  reader  should  consult:  Johnson, 
Theory  and  Pi-act  ice  of  Surveying  (New  York, 
1900);  and  Taylor,  Prismoidal  Formuiw  and 
Earthirork  (New  York,  1898).  See  Dams  and 
Reservoirs  :  Railways. 

EMBARGO  ( Sp.,  seizure ) .  A  law  or  execu- 
tive decree  directing  the  detention  in  port  of 
vessels,  whether  foreign  or  national.  It  may  be 
for  the  purpose  of  using  them  for  naval  opera- 
tion, or  in  the  event  of  some  pi'ojected  expedition 
to  insure  secrecy,  or  with  a  view  to  temporary 
non-intercourse  with  some  foreign  nation,  or  by 
way  of  reprisal.  A  hostile  embargo  by  one  na- 
tion prohibits  the  departure  from  its  ports  of 
Aessels  belonging  to  another  Avith  which  it  is  at 
variance,  for  the  purpose  of  securing  a  favorable 
settlement  of  the  dispute,  and  in  case  of  war  of 
having  an  opportunity  to  make  reprisals.  While 
such  a  prohibition  is  held  to  be  an  established 
usage,  the  practice  is  generally  disapproved.  A 
civil  embargo  aims  at  non-intercourse,  and  is 
laid  pursuant  to  plans  of  public  policy,  or  for 
the  protection  of  the  merchant  vessels  of  a  neu- 
tral nation  against  the  rules  of  belligerents.  Con- 
sult the  authorities  referred  to  under  Intebna- 
TioNAL  Law;  Political  Economy. 

The  first  embargo  in  the  history  of  the  United 
States  was  laid  on  March  26,  1794;  in  retalia- 
tion for  the  British  orders  in  council  dated 
June  8,  1793,  and  November  6,  1793  (see 
Orders  in  Council),  and  remained  in  elTect  for 
sixty  days.  Subsequently  during  the  wars  be- 
tween France  and  Great  Britain,  successive 
French  decrees  and  British  orders  in  council 
drove  the  United  States  first  to  the  passage  of 
a  non-importation  act  (April.  1806).  and  finally 
to  the  laying  of  another  and  stricter  embargo 
December  22,  1807.     This  latter  measure  was  in- 
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tended  complete!}'  to  prevent  American  vessels 
fi'om  engaging  in  foreign  connnerce,  and  natural- 
ly met  with  much  opposition  in  the  New  Eng- 
land States,  where  the  commercial  element  of 
the  country  was  almost  wholly  concentrated  and 
where,  besides,  a  large  majority  of  the  influential 
classes  was  affiliated  with  the  Federalist  Party 
and  was  thus  predisposed  to  attack  the  mea- 
sures of  the  Republicans,  then  in  power.  Though 
there  was  undoubtedly  much  smuggling  on  the 
part  of  New  England  merchants  and  ship  owners, 
and  though  such  infractions  of  the  law  were 
pretty  generally  winked  at  by  local  Federal 
officials,  most  of  whom  were  men  of  New  Eng- 
land birth  or  affiliations,  commerce  suffered 
enormously  and  the  exports  of  the  country 
fell  from  $110,084,207  in  1807  to  $22,430,900  in 
1808.  The  oj^position,  indeed,  became  so  pro- 
nounced that  in  many  quarters  nullification  was 
openly  proclaimed  and  stanch  Federalists  un- 
hesitatingly gave  their  approval  to  doctrines 
closely  allied  to  those  embodied  in  the  Virginia 
and  Kentucky  resolutions  (q.v. )  of  Madison 
and  Jefferson.  By  some,  indeed,  secession  Avas 
openl}'  threatened.  As  a  measure  for  bringing 
Great  Britain  and  France  to  terms,  moreover, 
the  embargo  proved  utterly  futile,  neither  power 
being  injured  to  anything  like  the  same  extent 
as  the  United  States,  and  in  February,  1809, 
Congress,  alarmed  at  new  manifestations  of  popu- 
lar discontent  in  New  England,  passed  a  reso- 
lution providing  for  the  termination  of  the  em- 
bargo on  ^larch  4.  Non-intercourse  measures 
were  then  put  into  force,  and  were  the  chief 
feature  of  the  foreign  policy  of  the  Government 
until  the  outbreak  of  the  War  of  1812.  After 
the  beginning  of  hostilities  it  soon  became  evi- 
dent that  the  British  Government  would  en- 
deavor, by  refraining  from  blockading  the  New 
England  coast,  to  procure  fresh  provisions  from 
the  New  England  States,  and  Congress  again 
laid  an  embargo,  December  17,  1813,  to  remain 
in  force  until  January  1,  1815.  On  April  14, 
1814,  however,  this  embargo  also  was  repealed. 
It  is  now  pretty  generally  believed  by  historians 
and  economists  that  the  laying  of  the  embargo 
was  in  most  respects  a  great  political  and 
economic  mistake,  and  it  is  certain  that  in  spite 
of  wide-spread  smuggling,  American  shipping 
sustained  between  1807  and  1815  almost  irre- 
parable damage.  Consult:  Adams,  History  of 
the  United  States  from  1801  to  1817,  vol.  iv. 
(New  York.  1889-91)  ;  McMaster.  Histon/  of  the 
People  of  the  United  States,  vol.  iii.  (New  York, 
1883 — )  ;  Randall,  Life  of  Jefferson,  vol.  iii. 
(New  York,  1858)  ;  Schouler,  Historij  of  the 
United  Slates,  vol.  ii.  (New  Y^ork,  rev.  e'd.,  1899). 
EMBASSY  (from  OF.,  Fr.  ambassade,  from 
OSp.  ainbaxada,  Sp.  ambajada,  from  ML.  ani- 
baxiata,  amhassiata,  ambaxia.  a mbassin .  embassy, 
from  Lat.  ambaetus,  servant,  from  Welsh  amaeth, 
husbandman,  from  am-,  aroinid  +  aeth,  he  went). 
The  mission  and  entourage  of  an  ambassador 
accredited  to  a  foreign  State.  In  a  popular  sense, 
all  diplomatic  missions  are  spoken  of  as  embas- 
sies, but  such  is  not  the  teclmical  meaning  of 
the  term.  In  its  more  limited  acceptation,  an 
embassy  is  a  mission  presided  over  by  an  ambas- 
sador, as  distinguished  from  a  mission  or  lega- 
tion intrusted  to  a  minister,  envoy,  or  other  in- 
ferior diplomatic  agent.  The  United  States  Gov- 
ernment is  now  represented  by  ambassadors  at  the 
courts  of  Great  Britain,  France,  Germany,  Russia, 


Austria-Hungary,  and  Italy.  The  term  embassy 
comprehends,  besides  the  ambassador,  who  is  its 
head,  all  of  the  members  of  his  suite  or  official 
family,  which  always  includes  a  secretary  of 
legation,  and  often  a  private  secretarj^,  a  chap- 
lain, and  a  physician.  All  of  these,  as  well  as 
the  members  of  the  ambassador's  private  family, 
enjoy  certain  privileges  and  immunities  in  the 
State  to  which  they  are  accredited.  ( See  Ambas- 
sador; Diplomatic  Agent.)  The  term  embassy 
is  sometimes,  like  the  corresponding  term  lega- 
tion, popularly,  but  inaccurately-,  applied  to  the 
official  residence  of  a  foreign  ambassador. 

EM'BATE'KION  (Gk.  ejipaTiipiov,  from  kji- 
jiaivEiv,  embainein,  to  enter,  from  kv,  en,  in  -f- 
(Saiveiv,  bainein,  to  go).  A  Greek  war  song, 
sung  in  marching  time,  to  the  accompaniment  of 
the  flute,  while  the  advance  was  being  made  upon 
the  enemy.  We  have  scanty  fragments  of  such 
songs,  ascribed  to  Tyrtaeus,  in  anapasstic  meas- 
ure. 

EMBATTLED,  or  IMBATTLED  (from  OF. 
en,  in  +  bastillcr,  to  build,  from  bastir,  ¥r. 
butir,  to  build;  confused  by  popular  etymology 
with  embattle,  to  range  in  line  of  battle).  In 
heraldry,  a  term  apjilied  to  a  partition  line,  traced 
in  the  form  of  the  battlements  of  a  castle  or 
tower,  also  called  crenelle.  A  bordure  embattled 
is  often  given  as  a  dift'ei'ence  to  any  member  of  a 
family  who  is,  or  has  been,  a  soldier. 

EMBER-DAYS  (AS.  ymbren-dwcf,  from 
ymbren,  embryne,  circuit,  from  ymb,  embe,  OHG. 
umbi,  Ger.  um,  around  -\-  ryne,  course,  from  rin- 
nan,  to  run,  and  dceg,  Goth,  dags,  Icel.  dagr, 
OHG.  tac,  Ger.  Tag,  day).  Fast-days  observed  at 
the  four  seasons  of  the  year  by  the  Roman  Catho- 
lic and  Anglican  churches.  The  earliest  certain 
reference  to  their  use  is  by  Saint  Leo  the  Great 
(440-61);  in  his  time,  however,  they  were 
probably  of  local  Roman,  not  universal,  ob- 
servance. The  quarterly  recurrence  was  pos- 
sibly a  trace  of  the  Jewisli  usage  of  a  special 
sacrifice  accompanied  by  fasting  four  times  a 
year.  (See  Zech.  viii.  19.)  Since  Pope  Gelasius 
(492-96)  fixed  the  ordinations  at  these  seasons, 
they  have  been  considered  times  of  special  jirayer 
for  the  sending  forth  of  wortliy  laborers  into  the 
Lord's  vineyard.  The  observance  of  them  seems 
to  have  been  introduced  into  England  by  Saint 
Augustine,  and  into  Germany  by  Saint  Boniface. 
Their  exact  date  has  varied ;  they  are  now  the 
Wednesday,  Friday,  and  Saturday  after  the  first 
Sunday  in  Lent,  after  Whitsunday,  after  Sep- 
tember I4th,  the  Exaltation  of  the  Cross,  and 
after  December  13th,  Saint  Lucy's  Day.  See 
Fast. 

EMBER-GOOSE  (Dan.  imhrr.  Ger.  Imber, 
ember  +  goose),  or  IMMER-GOOSE.  A  Heb- 
ridean  name  for  the  loon. 

EMBEZZLEMENT  (from  embezzle,  from  OF. 
imbecile,  imbecille,  Fr.  imbccille,  weak,  imbecile, 
from  Lat.  imbecilUs,  weak).  The  fraudulent 
appropriation  of  personal  property  held  in  some 
fiduciary  capacity,  as  that  of  agent,  clerk,  or 
servant.  It  is  a  statutory  offense.  Tlie  Ameri- 
can statutes  vipon  this  subject  are  based  chiefly 
upon  the  English  statute  of  8  Geo.  IV.  In  addi- 
tion to  the  provision  that  the  article  taken 
should  not  have  been  in  the  possession  of 
the  employer,  that  act  required,  in  order 
to  sustain  a  charge  of  embezzlement :  ( 1 ) 
Tliat    the    accused    should    be    a    clerk    or    ser- 
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vant,  or  a  person  acting  in  such  a  capacity.  (2) 
That  the  property  should  have  come  into  his  pos- 
session 'by  virtue  of  his  employment.'  (3)  That 
he  fraudulently  converted,  or  appropriated,  or 
secreted  it  for  his  own  use,  without  the  consent 
or  concurrence  of  his  employer,  and  with  intent 
to  steal  it  or  to  convert  it  to  his  own  use.  Al- 
though that  act  confined  the  crime  to  servants, 
clerks,  and  persons  employed  in  such  capacity, 
j-et  the  laws  are  now  broad  enough  in  scope,  both 
in  England  and  in  many  of  the  United  States,  to 
include  wrongs  of  this  nature  committed  by  such 
persons  as  agents,  attorneys,  factors,  brokers, 
public  officers,  trustees  of  charities,  directors  and 
oificers  of  corporations,  etc.  If,  however,  the  re- 
lation of  debtor  and  creditor  simply  exist  be- 
tween the  owner  of  the  articles  appropriated  and 
the  person  who  appropriates  them,  so  that  he 
who  receives  them  may,  if  he  choose,  regard  them 
as  his  own,  and  thus  make  himself  liable  to  re- 
spond to  his  emploj'er  for  their  value,  the  act 
will  not  be  an  embezzlement.  If  the  property 
come  into  the  possession  of  the  wrongdoer  in  any 
other  manner  than  'by  virtue  of  his  employment,' 
his  retention  of  it  cannot  constitute  embezzle- 
ment. The  essential  element,  in  this  respect,  is 
that  some  confidence  shall  be  violated.  Thus,  if 
a  servant,  believing  himself  authorized  to  receive 
money  for  his  master,  but  not  being  in  fact  so 
authorized,  receive  it  and  convert  it  to  his  own 
use,  he  does  not  commit  the  offense.  By  the 
statutes  of  some  American  States,  it  is  not  neces- 
sary, in  order  to  constitute  this  crime,  that  the 
property  belong  to  the  employer,  so  long  as  it 
does  not  belong  to  the  servant  or  clerk,  and  is 
acquired  by  the  wrongdoer  by  virtue  of  his  em- 
ployment. 

It  a  person  commit  the  necessary  act  of  con- 
version or  appropriation,  the  presvimption  is  that 
he  meant  to  emtiezzle.  Still  there  must  be  a 
criminal  intent;  and  if  it  be  proved  that  the  ac- 
cused honestly  believed  himself  entitled  to  the 
property  intrusted  to  him,  however  much  mis- 
taken he  may  have  been,  he  cannot  be  convicted 
of  the  crime. 

In  England,  one  indicted  for  larceny  (q.v. ) 
may  now  be  convicted  of  embezzlement,  if  that 
crime  only  be  proved,  and  vice  versa.  In  some 
American  States,  as  New  York,  larceny  has  been 
made  broad  enough  to  include  embezzlement.  The 
punishment  prescribed  for  embezzlement  is  usu- 
ally imprisonment  for  a  term  of  years.  This 
varies  somewhat  in  different  jurisdictions,  the 
minimum  term  being  usually  not  less  than  two 
years  and  the  maximum  from  ten  to  fifteen 
years.  Consult:  Stephen,  History  of  the  Crim- 
inal Law  of  England  (London,  1883)  ;  Rapalje, 
Treatise  on  the  Law  of  Larceny  and  Other  Kin- 
dred Offences  (Chicago.  1892)  ;  and  the  authori- 
ties referred  to  under  Criminal  Law. 

EM'BLA  (Icel.,  connected  with  ahnr,  elm). 
In  Norse  mythology,  the  name  of  the  first  woman 
created.  When  the  gods  Odin.  Hcenir,  and  Lodur 
left  their  home  to  wander  on  the  earth,  they 
found  Ask  and  Embla  (ash  and  elm)  without 
power  and  without  destiny.  They  had  neither 
spirits,  nor  sense,  nor  blood,  nor  power  of  mo- 
tion, nor  fair  color.  Odin  gave  them  spirit, 
Hcenir  sense,  and  Lodur  blood  and  fair  color. 
Some  have  it  the  gods  were  Odin,  Veli,  and  Ve. 
The  man  they  called  Ask.  and  the  woman  Embla. 
From   this   pair   the   human   race   descended;    a 


dwelling  was  assigned  to  them  in  Midgard   (the 
earth) . 

EMBLEM  (Lat.  cmhlema,  Gk.  efijil-nfia,  em- 
blema,  from  inliaAAeiv,  emballein,  to  inlay,  from 
£v,  en,  in  +  jidWciv,  ballein,  to  throw).  A  repre- 
sentation of  an  object  intended  to  signify  or  indi- 
cate to  the  understanding  something  else  than 
that  which  it  directly  represents  to  the  eye.  The 
meaning  of  the  emblem  rests  upon  its  secondary, 
not  its  primary  signification.  Emblem  is  often 
used  in  a  sense  synonymous  with  'symbol,'  under 
which,  as  the  wider  word,  it  will  be  more  con- 
venient to  treat  it. 

EMBLEM' ATA.  The  ornaments  in  relief 
with  which  gold  and  silver  vessels  were  decorated 
by  the  ancients.  These  sculptured  figures  were 
generally  executed  either  in  the  precious  metals 
or  in  amber,  and  could  usually  be  taken  off  at 
pleasure.  They  were  also  called  crustae  by  the 
Romans. 

EMBLEMENTS  (OF.  emblaement,  from  em- 
blaer,  cmblcyer,  emblader,  Fr.  emblaver,  to  sow 
with  grain,  froua  JVIL.  imbladare,  to  sow  with 
grain,  from  Lat.  in,  in  -1-  ]ML.  bladum,  grain, 
from  Lat.  ablatus,  p.p.  assigned  to  auferre,  to 
bear  away,  from  ab,  away  -f  latus,  OLat. 
Hat  us,  carried,  tollere,  Gk.  rXrjvai,  tlenai,  Goth. 
\>ul(tn,  OHG.  dolen,  dulten,  Ger.  dulden,  to  hear, 
endure).  Growing  crops  of  cereal  and  vegetable 
products  raised  by  the  labor  of  the  cultivator. 
Fruits  of  trees  growing  on  the  land  and  grass 
growing  from  ancient  roots  are  not  emble- 
ments. The  law  has  ever  been  mindful  of  the 
interests  of  the  tenant  who  has  expended  his  toil 
and  capital  in  tilling  the  ground.  By  the  feudal 
law,  when  a  tenant  for  life  died  between  March 
and  August  his  heirs  were  entitled  to  the  profits 
for  the  whole  year.  By  the  existing  law  of  Eng- 
land and  the  United  States,  a  tenant  for  life, 
tenant  at  will,  or  other  tenant,  whose  term  may 
be  suddenly  and  unexpectedly  brought  to  a  close, 
is  entitled  to  reap  the  crop  which  he  has  sown, 
and  to  enter  the  lands  after  the  expiration  of  the 
term  to  remove  the  emblements.  The  right  of 
life-renters  in  Scotland  to  reap  the  growing  crop 
is  somewhat  similar  to  the  English  right  to 
emblements.  In  America  emblements  are  some- 
times knowTi  as  'way-going  crops.'  See  Lifk 
Estate;  Tenancy  at  Will. 

EM'BOLISM  (Lat.  embolisnius,  embolism, 
from  (Jk.  ifji^oXifws,  embolimos,  intercalated, 
from  iv,  en,  in  -)-  ^nWeiv,  ballein,  to  thi'ow). 
The  term  employed  by  pathologists  to  designate 
the  plugging  up  of  a  vessel  by  a  clot  of  coagulated 
blood-fibrin,  by  a  detached  shred  of  a  morbid 
growth  from  a  diseased  cardiac  valve,  etc.  Clots, 
or  portions  of  a  clot,  may  be  transported  by  the 
blood-current  from  the  venous  system  to  the 
right  side  of  the  heart,  and  block  up  the  pul- 
monary artery  either  entirely  or  in  part;  if  the 
occlusion  is  entire,  sudden  death  is  produced ; 
while,  if  it  is  only  partial,  gangrene,  or  inflam- 
mation of  a  part  of  the  lung,  commonly  ensues. 
Similar  accidents  may  happen  in  the  arterial  sys- 
tem. A  detached  fragment  of  a  diseased  tricuspid 
or  aortic  valve  of  the  heart,  or  a  separated  frag- 
ment of  coagulated  fibrin,  may  be  driven  onward 
in  the  blood-current,  and  enter  and  occlude  some 
of  the  cerebral  arteries,  causing  softening  of  the 
brain  by  cutting  off  the  due  supply  of  nourish- 
ment. It  is  a  frequent  cause  of  sudden  death, 
carelessly   ascribed   to    'heart   failure.'     It   is   a 
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recognized  cause  of  apoplexy  (q.v. ),  with  subse- 
quent paralysis.  Consult  Cohnheim,  Ueber  em- 
bolische  Prozesse.     See   Thrombosis. 

EMBOSSING  (Fr.  embosser,  from  en,  in  + 
bosse,  hump,  hump,  ORG.  buzo,  tuft,  from  bozan, 
•Ger.  bosseu,  to  beat).  The  art  of  producing  fig- 
ures in  relief  upon  various  substances,  including 
paper,  leather,  wood,  and  metals.  This  is  usually 
effected  by  pressing  the  substances  into  a  die,  the 
kind  of  die  and  mode  of  applying  being  modified 
by  the  nature  of  the  design  and  of  the  material 
to  be  embossed.  (For  the  stamping  of  sheet 
metal,  see  Dies  and  Die  Sinking.)  Embossing 
of  metal,  however,  may  also  be  done  by  hand  by 
beating  up  the  metal  from  the  under  side,  in 
which  case  the  process  is  called  repousse  icork. 

Paper  and  cardboard  are  embossed  with  dies 
in  a  similar  manner,  but  the  dies  are  frequently 
of  brass,  sometimes  of  copper  electrically  depos- 
ited and  suitably  backed.  The  counter-die  is 
commonly  made  of  soft  metal,  card,  or  millboard, 
pressed  into  the  metal  intaglio  die  until  a  sharp 
impression  is  produced.  The  paper  or  card  is 
well  damped,  and  a  fly-press  is  generally  used. 
The  leather  or  cloth  for  bookbinding  is  embossed 
in  this  manner,  the  counter-die  being  usually 
made  by  gluing  several  pieces  of  millboard  to- 
gether, and  gluing  them  to  the  upper  bed  of  the 
press,  then  stamping  these  into  the  lower  die 
until  a  perfect  impression  is  obtained.  The  em- 
bossing-press designated  for  impressing  the  medal- 
lion upon  postage  envelopes  is  a  very  elaborate 
and  beautiful  machine,  which  inks  the  die  itself, 
and  with  the  aid  of  two  operatives  to  place  and 
remove  the  envelopes  embosses  sixty  envelopes  in 
a  minute.  When  large  surfaces  of  textile  fabrics, 
such  as  table-covers,  etc.,  have  to  be  embossed, 
the  fabric  is  compressed  between  rollers,  one  be- 
ing of  metal  upon  which  the  device  is  sunk  like 
a  die ;  the  counter-roller  or  bed-cylinder  is  of 
paper  covered  with  felt ;  this  yields  sufficiently  to 
allow  the  fabric  to  be  pressed  into  the  die- 
cylinder.  A  third  smooth  metal  roller  is  com- 
monly used  to  press  out  again  the  impression 
made  upon  the  bed-cylinder ;  this  acts  upon  the 
bed-cylinder  on  the  side  from  which  the  fabric 
emerges.  Paper  is  sometimes  embossed  in  this 
manner;  and  the  flatting  roller  may  be  dispensed 
with  if  the  cylinders  are  sufficiently  accurate  in 
their  diameters  for  the  pattern  always  to  fall  on 
the  same  place  at  each  successive  revolution. 
Leather  embossed  in  high  relief  for  ornamental 
purposes  is  sometimes  stamped  with  dies  of  type- 
metal  or  electrically  deposited  copper,  the  leather 
having  first  been  softened  in  water.  Several 
methods  have  been  invented  for  embossing  wood. 
Sometimes  hot  molds  are  pressed  upon  the  wet 
wood,  which  burn  in  the  pattern,  the  charcoal 
being  afterwards  removed.  In  some'  machines 
engraved  rollers  are  used  instead  of  stamps,  the 
wood  being  steamed  and  passed  between  the  rolls 
while  hot.  In  another  method  the  wood  is  pressed 
and  rubbed  with  a  blunt  instrument,  the  surface 
yields,  and  a  depression  of  some  depth  is  made ; 
if  the  wood  be  now  soaked  in  water  the  depressed 
portion  Avill  rise  to  its  original  level.  Only  the 
surface  in  those  parts  that  are  to  be  finally  in 
relief  is  rubbed  down.  The  rest  of  the  surface  is 
planed  down  even  with  the  depressions  and  the 
wood  soaked ;  this  causes  the  compressed  parts  to 
swell  back  to  their  original  level  and  stand  out 
in  relief  against  the  planed  surface.  Embossing 
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in   needlework    is   effected   by  embroidering  over 
figures  padded  with  wool  felt  or  other  material. 

EMBOWED,  em-bod'.  The  heraldic  term  for 
anything  which  is  bent  like  a  bow.  A  sinister 
arm  couped  at  the  shoulder  is  embowed.  When 
the  arm  is  turned  the  reverse  way  it  is  said  to  be 
counter-embowed. 

EMBRACERY  (from  OF.  embraser,  embracer, 
Fr.  embraser,  to  kindle,  from  en,  in  +  braise, 
live  coals,  from  Dan.  brase,  to  fry,  Icel.  brasa,  to 
harden  by  fire) .  The  criminal  oft'ense  of  attempt- 
ing to  influence  improperly  a  juror  in  a  civil 
or  criminal  action  or  proceeding,  or  one  sum- 
moned as  a  juror,  or  an  arbitrator,  or  a  referee 
in  respect  to  his  verdict,  award,  or  decision.  Any 
means  of  swaying  his  judgment  other  than  evi- 
dence or  argument  in  open  court  is  deemed  im- 
proper. Hence  a  juror  who  attempts  corruptly 
to  influence  his  fellow  jurymen  commits  this 
offense.  As  the  gist  of  the  crime  is  the  attempt, 
it  is  not  necessary  that  a  juror,  arbitrator,  or 
referee  be  actually  affected  by  the  criminal's  acts, 
nor  that  a  verdict  or  decision  be  rendered  in 
accordance  with  the  improper  solicitation.  It  is 
generally  spoken  of  as  a  common-law  misde- 
meanor, although  it  has  been  dealt  with  by  stat- 
ute in  England  since  13G0,  and  is  defined  by 
statutes  in  this  country.  As  a  crime  against 
public  justice  it  is  recognized  everywhere  as  a 
heinous  offense,  and  is  punishable  by  fine  or  im- 
prisonment. Consult  the  authorities  referred  to 
under  Criminal  Law. 

EMBRASURE  (Fr.  embrasure  from  OF, 
embraser,  to  skew,  from  en,  in  -{-  braser,  to 
skew).  A  term  in  military  fortification  (q.v.) 
used  to  denote  openings  or  spaces  in  fortified 
buildings,  works,  or  other  defenses  which  per- 
mit the  free  firing  of  artillery  and  at  the  same 
time  afford  shelter  for  the  gunners. 

EMBROIDERY  (from  embroider,  OF.  em- 
brodcr,  from  en,  in  -|-  broder,  border,  to  border, 
broider,  from  bord,  edge,  hem ) .  The  art  of 
producing,  by  means  of  needle  and  thread,  orna- 
mental designs  upon  cloth  or  other  fabric.  The 
term  embroidery  is  always  applied  to  a  completed 
fabric,  and  the  art  is  thus  distinguished  from 
the  kindred  arts  of  tapestry  and  lace-making,  in 
which  the  ornament  is  part  of  the  structure  of 
the  material. 

Historical  Development.  Embroidery  in  its 
crudest  form  is  one  of  the  oldest  of  the  decorative 
arts.  It  was  probably  applied  to  skins  before 
the  art  of  spinning  and  weaving  had  been  devel- 
oped, and  almost  as  soon  as  the  use  of  the  needle 
and  thong  for  joining  together  skin  garments  was 
developed.  Among  the  primitive  tribes  of  Central 
Africa  the  girls  embroider  skins  with  figures  of 
flowers  and  animals,  bright  shells  and  feathers 
also  being  used  in  their  decoration.  The  Lap- 
lander embroiders  upon  his  reindeer-skin  gar- 
ment with  a  needle  of  reindeer  bone,  thread  of 
reindeer  sinews,  and  applique  of  strips  of  hide. 
The  blanket  of  the  early  American  Indian  was 
commonly  ornamented  with  embroider\^  Among 
the  earliest  of  the  civilized  nations,  the  Egyptians 
and  Assyrians,  the  art  of  embroidery  was  highly 
developed,  as  is  abundantly  testified  by  the  re- 
mains which  have  come  doA\Ti  to  us.  From  the 
E^^'ptians  the  Jews  learned  the  art,  and  the 
early  books  of  the  Bible  contain  many  descrip- 
tions of  embroideries.  Ancient  Tyre  and  Sidon 
were  famous  for  the  embroidery,  as  well  as  other 
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forms  of  decorated  fabrics  which  they  produced. 
The  writings  of  Homer  contain  many  descriptions 
of  elaborate  needlework.  The  embroidery  of  the 
later  Greeks  and  Romans  w'as  largely  copied  from 
Oriental  patterns,  and  never  equaled  the  orig- 
inals in  quality  of  w'orkmanship. 

During  the  palmy  days  of  the  Roman  Empire 
embroidery  was  developed  to  a  pitch  of  the 
greatest  elaboration;  and,  being  at  once  the  most 
rapid  and  most  showy,  became  the  favorite 
method  of  ornamenting  personal  apparel.  At 
Byzantium  a  distinct  style  of  embroidery,  as  of 
most  otlier  arts,  was  created.  With  the  fall  of 
the  Empire  and  the  banishment  of  the  gentler 
pursuits  to  monasteries  and  convents,  embroidery 
became  largely  ecclesiastical  in  its  designs  and 
purposes.  After  the  dawn  of  the  seventeeth  cen- 
tury embroidery  once  more  became  largely  secu- 
lar. 

The  people  of  the  Orient  continue  as  in  ancient 
times  to  excel  in  the  art  of  embroidery.  The 
Chinese  are  perhaps  the  most  laborious  and 
elaborate  hand  embroiderers  of  modern  times; 
their  best  work  is  upon  silk.  The  figures  are 
either  in  colored  silk  alone  or  combined  with  gold 
and  silver  thread;  sometimes  the  figures  of  men, 
horses,  dragons,  and  the'  like  are  outlined  in  gold 
cord  and  filled  up  with  shaded  silk.  The  Per- 
sians, Turks,  and  Hindus  use,  besides  silk  and 
gold  and  silver  threads,  beads,  spangles,  pearls, 
and  precious  stones.  Some  of  the  Oriental  em- 
broideries include  a  still  wider  range  of  materials. 
Feathers  are  largely  and  very  tastefully  em- 
ployed, and  also  the  skins  of  insects,  the  nails, 
claws,  and  teeth  of  animals;  nuts,  pieces  of  fur, 
and  skins  of  serpents  are  among  the  materials 
drawn  iipon.  Coins,  which  are  so  commonly  used 
as  ornaments  of  the  hair  of  unmarried  women, 
are  also  worked  into  embroidery  on  their  dresses. 
The  Indian  women  embroider  with  their  own  hair 
and  that  of  animals.  The  oldest  embroideries 
among  the  civilized  nations  were  executed  in 
thread  of  cotton,  wool,  and  linen.  The  use  of 
silk  was  a  later  discovery,  and  was  not  kno^^■n 
to  the  most  ancient  embroiderers.  It  is  now  con- 
sidered the  material  par  excellence  for  eff"ective 
work.  The  fineness  of  embroidery  depends  upon 
the  fineness  of  the  thread  with  which  it  is  ex- 
ecuted. The  linen  thread  used  in  some  Eg^^ptian 
embroidery  was  toVo  ^^  ^"  ^°*^^  ^^  diameter. 

Revival  of  Decorative  Needlework.  With 
the  revival  of  art  wliich  swept  over  England  and 
America  during  the  last  half  of  the  nineteenth 
century  not  any  branch  has  shown  more  life  than 
that  of  needlework.  We  are  told  that  in  medi- 
aeval times  the  first  artists  furnished  designs  for 
embroidery.  So  in  these  later  times  artists  like 
Walter  Crane  and  Burne-Jones  have  furnished  de- 
signs for  needlework.  At  the  commencement  of 
the  revival,  however,  little  more  was  done  than  to 
copy  the  ancient  embroideries,  and  so  entirely 
was  the  art  lost  that  the  various  stitches,  on 
the  use  of  which  so  much  of  their  beauty  depends, 
had  to  be  learned  again  by  close  inspection  and 
sometimes  by  picking  out  carefully  old  pieces 
of  work. 

The  Process  of  E:\rnRoiDERY:  The  tools  of  the 
embroiderer  are  the  simplest,  consisting  of 
needles  to  draw  the  difl^erent  kinds  and  sizes  of 
thread  through  the  work,  a  frame  in  which  to 
hold  the  material  (which  may  be  omitted  in 
small  pieces  of  work) .  and  the  scissors  to  cut  the 
thread.      The    different    threads    and   other   ma- 


terials used  in  the  application  of  the  design  have 
been  mentioned.  A  stitch  is  defined  as  the 
thread  left  on  the  surface  of  the  cloth  after  each 
ply  of  the  needle.  Eight  or  nine  difi'erent  stitches 
are  used  in  the  production  of  embroidery.  The 
simplest  is  the  canvas  stitch,  in  which  the  needle 
goes  back  and  forth  in  the  spaces  formed  at  the 
intersection  of  the  warp  and  woof  in  the  natural 
weave  of  the  cloth.  Cross  stitch  is  a  form  of 
canvas  stitch.  Creicel  stitch  is  a  diagonal  stitch 
used  in  outlining.  Some  of  the  other  principal 
stitches  are  chain  or  tambour,  herring-bone  (so 
called  because  of  its  resemblance  to  a  fish's  back- 
bone), buttonhole,  feather,  rope,  of  which  the 
French  knot  is  a  complicated  form;  satin,  long 
and  short,  darning,  and  running  stitch.  Em- 
broidery may  or  may  not  be  reversible ;  for  the 
former  the  running,  darning,  and  satin  stitches 
are  vised.  About  the  twelfth  century  the  model- 
ing and  padding  of  figures  became  popular;  that 
is,  embroidery  was  performed  by  sewing  onto  the 
material  as  well  as  into  it.  Hence  we  have  the 
couching  stitch,  used  when  one  thread  is  sewed 
on  with  another,  and  applique  or  relief  work, 
where  one  piece  of  cloth  is  sewed  onto  another. 
To  give  effectiveness  to  the  applique  work  the 
fi,gures  are  often  padded.  Not  only  thread  and 
cloth,  but  such  other  decorative  materials  as- 
braid,  chenille,  tinsel,  and  spangles  also  began 
to  be  used  in  embroidery  about  the  twelfth 
century.  Patchtcork,  in  which  different  pieces 
of  cloth  are  sewed  together,  is  sometimes 
reckoned  as  a  kind  of  embroidery.  In  the 
Egj'ptian  Museum  at  Ghizeh,  it  is  said,  is  a 
large  piece  of  patchwork  of  elaborate  design 
made  of  thousands  of  bits  of  gazelle-hide  and  for- 
merly vised  as  a  canopy  to  cover  the  body  of  an 
Egyptian  queen  who  died  B.C.  980.  It  is  exactly 
the  same  work  technically  as  the  modern  cot- 
tager's patchwork  quilt. 

During  the  closing  half  of  the  nineteenth  cen- 
tury machine  embroidery  Avas  developed  to  a 
pitch  of  great  mechanical  perfection,  and  various 
machines  have  been  devised  for  this  pvirpose. 
Consult:  Cole,  The  Art  of  Tapestry- Making  and 
Embroidery  (London,  1888)  ;  Lefebvre,  Embroid- 
ery and  Lace,  translated  and  enlarged  by  Cole 
(London,  1888)  ;  Day  and  Buckle,  Art  in  Needle- 
ivork  (New  York,  1900). 

EMBRUN,  aN'breN'.  A  to\A-n  of  France,  in 
the  Department  of  Hautes-Alpes,  situated  on 
a  platform  of  rock  on  the  right  bank  of 
the  Durance,  25  miles  east  of  Gap  (Map: 
France,  N  7 ) .  The  town  is  fortified  and 
has  an  imposing  appearance.  The  principal 
buildings  are  the  cathedral,  a  Gothic  edifice  dat- 
ing from  the  eleventh  century,  surmounted  by  a 
lofty  Romanesque  tower,  the  archiepiscopal  pal- 
ace, now^  used  as  barracks,  a  college,  and  a  hos- 
pital. Embrun  manufactures  broadcloth,  coun- 
terpanes, hats,  cotton  yarn,  and  leather.  Pop- 
ulation, in  1901,  3505.  Embrun  was  the  ancient 
Embrodunum,  capital  of  the  Caturiges,  and  ait 
important  Roman  station.  As  early  as  the  fourth 
century  it  was  the  seat  of  a  bishop,  and  from  the 
ninth  century  to  the  beginning  of  the  nineteenth, 
of  an  archbishop.  It  was  burned  by  the  ]\Ioor» 
in  9()6,  asrain  in  1573  during  the  religious  wars, 
and  in  1G92  by  the  Duke  of  Savoy. 

EM'BRYO  (from  Gk.  ^ix^pvov,  cmbryon,  em- 
bryo, from  if,  en,  in  +  ^pveLv^brijein,  to  swell). 
An  organized  being  in  a  rudimentary  condition. 
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or  the  rudiment  from  which  an  organized  being 
may  be  developed.  In  botany,  the  term  is  ap- 
plied to  the  germ  formed  within  the  ovule  on 
fertilization,  to  swell  increases  to  become  the 
principal  part  of  the  seed.  The  perisperm  of  the 
seed,  being  regarded  as  a  mere  store  of  nourish- 
ment for  the  embryo,  is  not  considered  to  be  part 
of  the  embrj'o;  while  the  cotyledons  are  consid- 
ered as  essentially  belonging  to  it,  together  with 
the  plumule,  the  radicle,  and  the  connecting 
parts.  In  animal  physiology,  the  term  is  applied 
to  the  unborn  young  from  the  time  the  impregna- 
tion of  the  ovule  occurs  up  to  the  time  of  birth, 
thus  including  the  foetus  (q.v.).  Larvoe  and 
pupae,  as  those  of  insects,  however,  are  not  con- 
sidered to  be  embryonal  forms.  (See  Larva.)  In 
mammals,  the  embryo's  existence  begins  with  the 
formation  of  the  male  pronucleus,  which  consists 
of  the  head  of  a  spermatozoon  which  has  pene- 
trated the  zona  pellucida  and  peri-vitelline  space 
of  an  ovule,  and,  entering  the  yolk,  has  lost  its 
tail  and  middle  portion,  and  has  enlarged  as  a 
result  of  absorption  from  the  surrounding  mate- 
rial. Around  each  pronucleus  a  clear  spot  is 
formed.  Conception  takes  place  when  this  pene- 
tration and  initial  change  occur.  From  this  spot 
protoplasmic  lines  radiate,  forming  the  aster. 
The  fertilized  ovum  is  termed  the  oosperm.  The 
next  step  in  the  development  of  the  embryo  is 
segmentation  of  the  oosperm ;  that  is,  active  di- 
vision of  the  yolk.  A  groove  forms,  dividing  the 
oosperm  into  two  parts.  A  second  groove,  ap- 
pearing at  right  angles  to  the  first,  subdivides 
the  original  parts  into  four.  Similar  division 
follows,  into  eight,  sixteen,  thirty-two,  and  still 
more  numerous  parts.  A  cleft  filled  with  clear 
fluid  makes  its  appearance  in  the  interior  of  the 
mass,  and  this  is  called  the  segmentation  cavity. 
A  thickening  of  a  part  of  the  wall  of  the  ovum 
(now  termed  a  vesicle)  appears,  oval  at  first, 
pear-shaped  later.  This  structure  is  called  the 
embryonic  area,  or  germinal  area,  and  from  this 
the  young  animal  develops  in  successive  stages. 
An  interesting  embryonal  structure  is  the  am- 
nion. This  is  developed  from  the  upper  leaf  of 
the  vesicle  membrane,  which  arises  in  a  ridge 
about  the  embryo.  This  ridge,  by  a  continuous 
growth  upward,  arches  over  the  back  of  the  em- 
bryo, and  its  opposing  edges  meet  and  luiite. 
This  enveloping  membrane  is  called  the  amnion. 
Between  it  and  the  foetus  appears  the  amniotic 
fluid.  In  some  instances  a  piece  of  the  amnion 
tears  off  from  the  rest  of  the  membrane,  envelop- 
ing the  head  of  the  child  as  it  emerges  from  the 
vagina.  Such  a  portion  of  the  amnion  is  called 
a  caul. 

There  are  many  foetal  conditions  which  are 
moditied  about  the  time  of  birth.  For  example, 
the  circvilation  of  the  blood  of  a  human  embryo 
dilFers  in  many  important  respects  from  that  of 
the  adult.  In  the  foetus  the  blood  returning 
from  the  placenta  by  the  umbilical  vein  divides 
into  two  currents.  One  of  these  passes  through 
the  ductus  vowsks  to  the  inferior  vena  cava,  and 
thence  to  the  right  auricle  of  the  heart,  while 
the  other  proceeds  to  the  liver  through  the 
hepatic  vessels,  and  thence  to  the  riglit  aurirle. 
A  limited  supply  of  blood  is  forced  into  the  right 
ventricle  during  contraction  of  the  heart,  while 
the  greater  part  of  it  passes  from  the  right  auri- 
cle through  the  foramen  of  Botal  into  the  left 
auricle.  From  the  right  ventricle  some  blood 
passes  through  the  pulmonary  artery,  but  most 


of  it  proceeds  through  the  ductus  arteriosus 
into  the  aorta.  In  the  aorta,  this  blood  mixes 
with  that  coming  from  the  left  auricle  and  pul- 
monary veins.  Blood  is  returned  to  the  jilacenta 
by  the  umbilical  vein.  After  birth,  obliteration 
of  the  umbilical  vessels  takes  place.  The  ductus 
venosus  becomes  a  fibrous  cord,  the  foramen  be- 
tween the  auricles  closes,  and  the  ductus  ar- 
teriosus becomes  also  obliterated.  For  other  de- 
velopmental processes  in  the  growth  of  tlie  em- 
bryo, see  E.MBKYOI.OGY  and  Embuyology,  Human. 

EMBRYOLOGY  ( from  Gk.  eVjSpuo;',  em- 
hryon,  embryo  -\--\oyla,  -logia,  account,  from  'K4yeii>, 
legein,  to  say).  That  branch  of  biological  science 
which  deals  with  the  formation  and  development 
of  individual  organisms.  The  starting-point  of 
development  is  a  germ-cell,  which  may  be  an  egg, 
or  a  bud,  or  a  fragment  of  the  body  of  another 
individual.  But  all  processes  of  development,, 
being  due  to  fundamentally  the  same  causes,  pre- 
sent sufficient  similarity  to  be  classed  together  as- 
'embryological  processes.' 

A  germ-cell,  or  sexual  cell,  may  be  generally" 
defined  as  any  cell  which  can,  either  alone  or  by" 
fusion  with  another  cell,  reproduce  the  entire 
organism.  The  germ-cell  is  on  the  one  hand 
a  specialized  cell,  told  off  for  reproduction,  and 
on  the  other  an  undifferentiated  one,  because  it 
has  the  capacity  of  giving  rise  to  the  whole  bodv. 
Sexual  germ-cells  are  of  two  kinds,  essentially 
alike  in  the  beginning,  when  they  react  similarly 
to  microchemical  agents;  but  later  they  gain  a 
chemical  dilTerence.  The  one  kind  acquires  a 
great  size,  deposits  much  yolk  in  its  protoplasm, 
remains  passive',  and  is  an  egg;  the  other  remains 
of  small  size,  but  gains  a  powerful  locomotor 
organ,  called  a  tail-lash  or  flagellum,  and  is  a 
spermatozoon. 

Unicellt'lab  Development.  At  the  outset  it 
may  be  well  to  consider  a  case  of  development 
in  the  Protozoa,  or  unicellular  animals,  in  order 
that  we'  may  learn  to  distinguish  between  the 
essential  and  the  secondary  in  the  process.  We 
may  take  as  a  type  Podophyra,  one  of  the  Suc- 
toria.  Podophyra  produces  germs  of  new  indi- 
viduals by  the  nipping  off  from  the  cell-body  of  a 
spherical  mass,  including  a  nucleus.  At  the 
time  that  it  is  set  free  the  germ  possesses  a 
girdle  of  cilia  by  means  of  which  it  swims  about. 
It  grows^  i.e.  increases  in  size.  Finally  it  be- 
comes attached  at  a  point  on  the  equator;  be- 
comes elongated,  forming  a  stalk ;  develops  suck- 
ing tentacles  at  the  upper  extremity  of  the  body,, 
and  becomes  an  adult  Podophyra.  It  is  to  be- 
noted  that :  ( 1 )  The  germ  grows,  and  of  course 
without  any  cell-division  occurring.  (2)  On  the 
whole  it  becomes  more  complex  as  development 
proceeds;  it  is  differentiated.  (3)  During  devel- 
opment the  e'mbryo  assumes  various  activities  for 
which  its  organs  fit  it;  it  is  adapted  at  every 
stage  to  meet  the  environmental  conditions  of 
that  stage.  Growth,  differentiation,  and  constant 
adaptation  to  environmental  conditions  seem  to- 
be  the  essential  characters  of  development. 

JMulticellular  Development.  In  the  Meta- 
zoa,  in  which  the  body  is  multicellular,  the 
process  of  cell-division  has  to  ho  added  to  the 
developmental  processes,  but  this  may  be  re- 
garded as  a  concomitant  of  the'  great  size  of  the 
body,  which  demands  nuclear  material  in  every 
part.  Here  the  germ-cells  may  take  the  forni 
either  of  an  egg  or  of  a  spermatozoon. 

Evolution  of  the  Egg.    The  egg,  or  ovum,  is 
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the  female  reproductive  cell  especially  modified 
for  reproduction  by  being  laden  with  a  large 
amount  of  non-protoplasmic  material,  or  yolk, 
intended  as  food  for  the  embryo.  The  sper- 
matozoon is  the  male  reproductive  cell,  specialized 
in  the  direction  of  rapid  locomotion,  since  it  has 
to  move  to  reach  and  pass  into  the  passive  egg. 
The  egg  has  evolved  from  a  condition  in  which 
the  two  reproductive  cells  (or  gametes)  were 
alike  ( Paramecium,  Spirogyra ) .  In  other  species 
the  gametes  are  of  different  sizes,  although  both 
are  motile.  They  are  called  macrospore  and 
microspore.  The  former  correspond  to  eggs  and 
the  latter  to  spermatozoa.  In  higher  species,  as 
in  Volvox  and  the  brown  seaweeds,  the  macro- 
spore  becomes  still  larger  and  loses  its  motility. 
It  has  become  a  typical  egg.  Its  increased  size 
is  due  to  the  increased  amount  of  food  material 
stored  in  it. 

Development  of  the  Egg  in  the  Individual. 
Eggs,  like  spermatozoa,  arise'  from  'primordial 
germ-cells,'  which  are  early  differentiated  from 
the  body-cells  and  are  at  first  of  no  definite  sex. 
Only  later,  frequently  under  the  stimulus  of 
food,  do  the  germ-cells  in  certain  individuals 
become  male  (spermatozoa),  in  others  female 
(ova).  In  coelenterates  the  germ-cells  arise  from 
either  ectoderm  or  entoderm :  in  the  higher 
groups  from  the  lining  of  the  body-cavity.  The 
primordial  germ-cells  that  are  destined  to  form 
eggs  become  intimately  associated  with  the  adja- 
cent tissue,  from  which  they  receive  nutritive 
material  and  in  consequence  grow  rapidly.  At 
the  same  time  the  yolk-material,  which  is  com- 
posed of  spherules  united  by  egg-plasm,  is  stored 
away  in  definite  parts  of  the  egg  in  the  case  of 
those  eggs  that  have  much  yolk.  During  this 
period  the  nucleus  gets  very  large  and  has  re- 
<'eived  the  name  of  germinative  vesicle. 

The  egg  is  a  cell  and  as  such  has  nucleus  and 
cytoplasm.  It  is  usually  invested  by  one  or 
more  membranes,  especially  when  it  is  discharged 
from  the  body  to  develop  free.  In  respect  to  the 
-amount  and  distribution  of  yolk-eggs  may  be 
classified  as  (1)  alecithal.  or  with  little  yolk 
and  that  evenly  distriliuted;  (2)  telolecithal,  or 
with  yolk  concentrated  at  one  pole,  e.g.  the  hen's 
egg;  (.3)  centrolecithal.  or  with  yolk  at  the  cen- 
tre, e.g.  the  eggs  of  most  arthropods.     See  Egg. 

The  number  of  eggs  that  ripen  at  one  time 
is  variable  in  different  species  of  animals.  In 
many  mammals,  as  m  man,  there  is  usually  one. 
In  other  mammals,  two  to  ten.  In  birds  the 
number  varies  from  one  to  twenty.  Land  turtles 
may  lay  forty  or  fifty  eggs.  Many  fish  deposit 
several  thousand  eggs  at  one  time.  The  egg  is 
now  ready  for  certain  changes  which  precede 
fertilization. 

Reduction  Division  and  Polar  Globuxes. 
The  process  of  fertilization  woiild.  if  unre- 
strained, cause  an  enormous  multiplication  of 
chromosomes  (see  Cell)  in  descending  genera- 
tions. This  is  averted  by  the  fact  that,  previous 
to  or  coincident  with  fertilization,  and  after  the 
egg  has  acquired  its  characteristic  great  size,  one 
or  more  (usually  two)  parts  are  cast  out  or  seg- 
mented off  by  a  sort  of  modified  cell-division  from 
the  egg.  This  casting  out  of  the  polar  globiiles  is 
the  final  act  in  the  maturation  or  preparation  of 
the  egg  for  fertilization.  It  is  an  unequal  cell- 
division,  since  the  polar  globules  are  many  times 
smaller  than  the  egg.  The  division  by  which  the 
polar  bodies  is  produced  is  known  as  reduction 


division.  The  first  polar  body  may  divide  at  the 
time  the  second  is  extruded,  so  that  we  have  as 
a  result  of  maturation  three  abortive  eggs  and 
the  mature  egg  proper,  which,  when  fertilized, 
develops  into  the  embryo.  Up  to  the  time  of 
the  formation  of  the  polar  bodies  the  number 
of  the  chromosomes  is  the  same  as  occurs  in 
the  somatic  cells.  As  the  cell  gets  ready  for 
maturation,  however,  the  number  of  chromosomes 
is  reduced  to  half  the  visual  number,  and  each 
of  the  remaining  chromosomes  is  split  in  half  at 
the  formation  of  each  polar  globule.  The  polar 
bodies  soon  perish. 

In  the  development  of  the  spermatozoon  a  sim- 
ilar reduction  occurs,  but  in  the  process  no  cells 
are  destroyed.  The  result  of  reduction  is  that 
the  ripe  germ-cells  contain  only  one-half  the 
number  of  chromosomes  possessed  by  the  cells  of 
the  body.  This  number  is  then  restored  in  fer- 
tilization. The  interpretation  of  reduction  is  ob- 
scure. As  already  suggested,  it  will  permit  of 
the  union  of  new  chromosomes  without  increase 
in  amount.  It  has  been  suggested  by  Weismann 
that  the  process  has  this  additional  significance, 
that  variation  is  produced  in  that  certain  of  the 
parental  qualities  are  eliminated  from  both  sex- 
cells,  so  that  the  combination  resulting  from  fer- 
tilization will  be  different  for  every  individual. 

Fertilization  of  tjie  Ovi^m.  The  eggs  of 
most  animals  and  plants  require,  before  they  be- 
gin their  development,  that  a  spermatozoon 
should  penetrate  into  them.  This  act  is  known  as 
fertilization. 

General  Facts  and  Conditions.  The  ovum  be- 
ing yolk-laden,  or  imbedded  in  nutritive  material, 
is  passive,  and  the  spermatozoon  has  to  come  to 
it.  In  many  of  the  lower  aquatic  plants  and  ani- 
mals the  fertilization  occurs  in  the  water  into 
which  both  kinds  of  sex-cells  have  been  throAATi. 
In  the  higher  plants  the  ovum  is  deeply  buried 
in  the  maternal  tissues,  and  in  most  land  animals 
it  lies  in  the  oviduct  at  the  time  of  fertilization. 
In  plants  the  pollen-grain  sends  do^^^l  to  the 
ovule  a  tube  which  conveys  the  spermatozoon, 
and  in  animals  the  spermatozoon  reaches  the  egg 
in  the  oviduct  by  virtvie  of  its  locomotive  capa- 
bility. The  egg  fertilized  in  the  oviduct  is  then 
either  extruded,  'laid.'  to  develop  outside  of  the 
body,  or  it  undergoes  its  embryonic  development 
within  the  mother. 

Polysperjiy.  In  the  fertilization  of  most  ani- 
mals normally  only  one  sperm-cell  enters  each 
egg,  but  more  may  do  so.  The  entrance  of  the 
first  sperm -cell  causes  the  formation  of  a  mem- 
brane, or  the  closure  of  the  micropyle  or  perhaps 
affects  the  egg  chemically,  so  that  all  other 
sperm-cells  are  excluded.  In  rare  cases,  however, 
several  spermatozoa  gain  entrance  to  an  egg. 
This  is  called  polyspermy,  and,  it  is  said,  results 
in  an  abnormal  development  of  the  egg,  such 
as  double  cleavage,  and  soon  ends  in  arrested 
development.  In  the  eggs  of  certain  insects  and 
elasmobranch  fishes  polyspermy  is  frequent  and 
normal,  but  in  these  cases  only  one  of  the  sperm- 
cells  normally  imites  with  the  egg  nucleus.  The 
supernumerary  ones  live  for  a  time  and  may 
even  divide,  but  their  ultimate  fate  is  obscure. 

Cytological  Details.  Fertilization  consists 
essentially  of  mixing  together  living  matter  from 
two  individuals — living  matter  which  is  there- 
fore dissimilar.  This  interpretation  of  the  sig- 
nificance of  fertilization  is  of  rather  recent  date. 
The  early  embryologists  thought  the  spenn  gave 
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a  stimulus  to  or  "animated'  the  egg,  and  it  was 
long  thought  that  the  lluid  of  the  sperm  and  not 
the  sperinatozoun  was  the  'fertilizing'  agent;  the 
spermatozoa,  indeed,  were  regarded  as  parasites. 
It  is  now  known  that  the  essence  of  fertilization 
is  the  union  of  two  cells,  and  probably  especially 
the  union  of  their  nuclei ;  for  the  head  of  the 
spermatozoon  is  composed  almost  wholly  of  the 
nucleus,  and  it  is  especially  the  head  that  pen- 
etrates into  the  egg.  The  head  is  at 
first  very  small  compared  with  the 
nucleus  of  the  egg-cell,  but  it  rapid- 
ly swells  with  water  as  it  enters  the 
egg,  and  when  the  nuclei  unite  they 
are  of  about  the  same  size.  The  two 
nuclei  contain  the  same  number  of 
chromosomes  (see  Cell),  so  that 
when  they  unite  the  number  of  chromosomes  is 
doubled  in  the  nucleus,  half  being  derived  from 
the  mother  and  half  from  the  father.  Thus  ma- 
ternal and  paternal  qualities  are  united  in  the 
fertilized  egg,  and  are  united  in  equal  amounts. 
This  accounts  for  the  equality  of  inheritance  by 
the  offspring  from  the  two  parents.  In  plants 
the  fusion  of  nuclei  derived  from  the  ovule  and 
from  the  pollen-grain  occurs  in  a  fashion  exactly 
comparable  with  that  of  animals.  The  pollen- 
grain  typically  contains  two  nuclei,  of  which  the 
second  has  been  seen  in  some  cases  to  unite  with 
a  second  nucleus  of  the  ovule  —  namely,  the 
endospenii  nucleus.  As  a  result  of  this  union 
those  structures  of  the  seed  that  are  derived  from 
the  endosperm  seem  to  derive  their  qualities  from 
the  two  parents.  This  result  is  most  striking 
Avhen  the  parents  belong  to  different  species,  char- 
acterized by  different  kinds  of  endosperm. 

Phylogenetic  Origin  of  Fertilization.  The 
periodical  union  of  two  cells  is  seen  even  among 
the  lowest  animals  and  plants.  In  some  cases 
the  union  is  a  permanent  one,  followed  by  rapid 
cell-division  and  the  production  of  new  individ- 
uals. Sometimes,  however,  the  union  is  a  tem- 
porary one,  and  is  characterized  only  by  the 
interchange  of  nuclear  material.  It  is  a  striking 
fact  that  even  in  the  Protozoa  a  reduction  of  the 
chromatic  material  occurs  before  fertilization. 
It  is  clear  tlien  that  a  fertilization  process  is  one 
of  very  great  physiological  importance  to  organ- 
isms. 

General  Sketch  of  EoG-DEx-ELOPiiENT  in 
Animals.  Since  the  egg  is  a  single  cell,  it  must 
divide  repeatedly  to  give  rise  to  the  multicellular 
body.  These  early  cell-divisions  of  the  egg  con- 
stitute cleavage,  and  the  cells  are  called  cleav- 
age spheres.  After  eight  or  sixteen  cells  have 
arisen,  a.  central  cavity  begins  to  appear  sur- 
rounded by  these  cells.  The  protoplasm  exists 
as  a  wall  around  this  cavity  until  a  hundred  or 
more  cells  have  arisen.  The  whole  embryo  at 
this  stage  is  the  'blastula,'  and  the  cavity  is  the 
blastula  cavitj^  The  individual  is  now  a  hollow 
sphere,  frequently  ciliated  and  capable  of  locomo- 
tion in  water.  In  the  simplest  cases  it  is  com- 
posed of  one  layer  of  cells,  and  is  the  result  of 
total  segmentation  of  eggs  not  laden  with  yolk. 
In  eggs  with  unequal  segmentation  the  blastula 
is  formed  of  several  laj'ers  of  cells,  and  the  hol- 
low (the  segmentation  cavity)  is  partly  filled 
with  large  yolk-cells.  In  eggs,  such  as  the  hen's 
egg,  that  have  much  yolk  and  imdergo  partial 
cleaAage,  the  cleavage  cavity  is  reduced  to  a 
fluid-filled  fissure  bounded  above  by  several  lay- 


ers of  cells  and  below  by  yolk    (see  below — ac- 
count of  development  of  a  chick). 

Gastrula  Stage.  It  is  necessary  next  that  the 
digestive  cells  should  come  to  line  a  digestive 
sac,  while  the  sensory  and  protective  cells  re- 
main on  the  outside  of  the  germ.  This  is 
effected  in  a  variety  of  ways  (mentioned  more 
particularly  later),  the  simplest  of  which  is  the 
pushing  in  of  the  blastula  wall  at  one  pole,  as 


EMBHYOLOGY   OF    THE    FOWL. 

1.  Earliest  stage :  Surface  of  the  germinal  disk  of  an  egg, 
showing  initial  segmentation,  which  begins  at  the  centre 
and  spreads  to  ward  the  peripher.v,  but  does  not  quite  reach 
it ;  y,  surrounding  food-.volk.  2.  First  appearance  of  the 
•groove'  or  furrow  (/).  3.  Other  furrows  (f)  appear,  divid- 
ing the  disk  into  four  irregular  areas,  each  representing  a 
rounded  mass.  4.  Additional  furrows  (h)  branch  off  and 
interconnect,  dividing  the  disk  into  many  small  central  and 
larger  peripheral  areas ;  this  process  continues,  as  indi- 
cated by  the  beginnings  of  new  furrows  {f}.  The  remain- 
ing figures  are  diagrammatic  vertical  sections  through  the 
germinal  part  of  the  egg  and  embr.vo,  to  show  the  method 
of  advancing  growth.  5,  6,  7,  8,  9,  10.  Longitudinal  sec- 
tions, the  small  (head)  end  of  the  egg  toward  the  left. 
11.  A  transverse  section  through  the  centre  of  the  embryo, 
showing  the  cerebro-spinal  marrow  (m),  and  the  chorda 
dorsalis  {ch),  above  and  below  the  axis  of  the  spinal  col- 
umn and  the  downward  growth  of  the  body-walls  on  each 
side;  also  the  beginnings  of  the  alimentary'canal  (a').  12. 
Longitudinal  section  at  a  more  advanced  stage.  13. 
Transverse  section  after  the  inclosure  of  the  alimentary 
canal  (a').  14.  Longitudinal  section  at  this  stage.  Let- 
tering:  a,  amnion  proper;  a',  alimentary  canal ;  ae,  cav- 
ity holding  the  liquor  amnii  and  the  allantois ;  a/!  folds  of 
the  amnion;  a!,  allantois  ;  ci2, chorda  dorsalis  ;  e, embr.vo; 
zu,  cerebro-spinal  marrow;  pp,  general  pleuro-peritoiieal 
space ;  js,  yolk-sac  ;  rt.  vitelline  membrane,  (.\fter  Bal- 
four.) 

one  might  push  in  the  wall  of  a  hollow  tennis 
ball.  This  is  the  act  of  'invagination.'  The  in- 
vaginated  layer  partly  or  wholly  obliterates  the 
blastula  cavit.v;  and  a  new  cavity-  opening  wide- 
l.y  to  the  exterior  is  formed — the  'gastrula'  cavity, 
or  primitive  food-cavity.  This  stage  is  known  as 
the  gastrula  stage.  It  corresponds  essentially  to 
the  adult  condition  of  coelenterates.     The  outer 
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layer  in  both  the  gastriUa  and  the  adult  coe- 
lenterate  is  called  ectoderm  or  epiblast ;  the  in- 
ner layer,  entoderm  or  hypoblast.  From  the 
ectoderm  are  developed  later  by  differentiation 
various  organs,  such  as  the  nervous  system,  vari- 
ous sense-organs,  feathers,  hair,  and  nails;  while 
from  the  endoderm  arise  not  only  the  digestive 


pr.s 


Fig   15.    EMBRYO   CHICK    FROM 
ABOVE. 

A  chick,  30-66  hours  old  after 
incubation  :  ap,  area  (area  pel- 
lucida)  of  the  germinal  disk 
surrounding  the  embryo,  whii-h 
has  formed  about  the  line  of  the 
primitive  furrow  (see  Fig  2);  fb, 
mb,  lib,  vesicles  of  the  fore,  mid, 
and  hind  brain;  or,  optic  vesi- 
cle; au.p,  auditory  pit;  pr.v, 
protovertebrae ;  mc,  medullary 
canal,  in  the  sacral  region;  pr.s,  "^ 

hinder  part  of  the  •  primitive  streak  ' ;  tf,  tail-fold  of  the 
amnion.    (Fig.  14.    See  legend  above. ) 

canal,  but  all  its  outgrowths,  such  as  lungs,  liver, 
etc. ;  and  also  the  notochord  of  vertebrates. 

Gebm-Laters.  In  the  higher  animals  the  gas- 
trula  stage  is  quickly  followed  b^'  one  in  which 
loose  cells  are  formed  that  migrate  into  the  blas- 
tula  cavity:  in  their  totality  these  migratory 
cells  are  called  mesenchyme.  Very  often,  too, 
especially  in  the  higher  forms,  a  double  layer  of 
cells,  lying  in  contact  with  the  ectoderm  and 
entoderm  respectively,  is  formed  between  the  two 
primitive  layers.  This  is  called  the  mesoderm. 
The  cavity  in  the  mesoderm  is  the  true  body- 
cavity  or  coelum.  The  layers,  ectoderm,  ento- 
derm, and  mesoderm,  are  the  so-called  germ- 
layers.  The  theory  that  they  are  homologous 
(i.e.  strictly  comparable)  in  all  animals  where 
they  occur,  and  that  they  always  give  rise  to  the 
same  organs,  is  the  germ-layer  theory — one  that 
held  sway  in  the  last  quarter  of  the  nineteenth 
century.  It  has  been  essentially  modified  and 
partially  abandoned  in  the  face  of  facts. 

By  the  time  the  germ-layers  are  established 
the  embryo  in  many  cases,  especially  of  aquatic 
animals,  frees  itself  from  the  egg-envelopes  and 
becomes  free-living;  this  constitutes  the  larval 
stage.  The  larva  is  often  very  different  from  the 
adult  in  form  and  habits,  and  is  adapted  to  its 
peculiar  environment.  After  living  for  a  longer 
or  shorter  period  as  a  larva  the  embryo  imder- 
goes  a  rapid  change  of  form,  called  metamor- 
phosis (q.v. ).  which  leads  to  the  adult  condition. 
The  egg-development  of  plants  differs  from  the 
above  in  the  absence  of  blastula  and  gastrula 
cavities,  and  of  membrances ;  the  germ  is  a  solid 
cell-mass.  We  shall  now  consider  in  more  detail 
the  different  stages  in  development. 

The  ]Media  ix  which  Developmext  Occurs. 
In  the  lower  invertebrates,  fishes  and  Amphioxus, 
the  egg  develops  chiefly  in  the  water,  into  which 
the  ripe  egg  and  sperm  are  both  thrown.  In  other 
cases,  however,  the  embryo  is  especially  pro- 
tected by  some  means  for  a  certain  time  during 
early   development.      Whether   the   egg   develops 


away  from  the  mother,  or  in  connection  with  the 
maternal  tissues,  has  a  great  influence  upon  de- 
velopment. In  the  higher  plants  the  embryo  is 
imbedded  in  the  maternal  tissues. 

Cleavage.  The  nature  of  cleavage  depends 
upon  the  disposition  and  amount  of  yolk  in  the 
egg.  The  kinds  of  cleavage  are  classified  as  fol- 
lows : 

I.  Complete  division — holoblastie  cleavage. 
(1.)   Alecithal  eggs   (with  little  or  evenly  dif- 
fused yolk) — cleavage  equal. 

(2.)  Telolecithal  eggs  (with  yolk  lying  toward 
one  pole) — cleavage  unequal. 

II.  Partial  division — meroblastic  cleavage. 
(1.)    Telolecithal  eggs — discoidal  cleavage. 
(2.)    Centrolecithal  eggs  (with  yolk  at  centre) 

— superficial  cleavage. 

Equal  cleavage  is  characteristic  of  sponges, 
some  coelenterates.  many  worms,  echinoderms, 
some  mollusks,  tunicates,  Amphoioxus,  and  the 
higher  mammals.  Unequal  cleavage  is  char- 
acteristic of  many  ccelenterates,  worms  and  mol- 
lusks, the  lower  fishes  and  amphibians.  Dis- 
coidal cleavage  is  found  in  cei:)halopod  mollusks, 
elasmob ranch  and  teleost  (bony)  fishes,  reptiles, 
birds,  and  the  lowest  mammals.  Superficial  cleav- 
age is  found  in  most  arthropods.  When  the  egg- 
cell  is  not  completely  cleft  (partial  division)  the 
'cleavage  spheres'  are  not  well  defined  basally, 
and  the  later  stages  are  complicated  and  deviate 
from  the  typical  conditions  described  above. 

Gastrulatiox  Recoxsidered.  Three  principal 
tj'pes  of  gastrulation  are  recognized  among  ani- 
mals: (a.)  Invagination,  which,  as  the  typical 
process,  has  been  already  referred  to.  In  partial 
cleavage  the  yolk-laden  cells  cannot  be  pushed 
into  the  small  cleavage  cavity,  and  under  these 
circumstances  the  ectoderm  grows  over  the 
entoderm  and  gradually  surrounds  it  completely; 
this  process  is  known  as  'epiboly,'  in  contrast  to 
the  typical  embolic  invagination  that  occurs  in 
alecithal  eggs.  (b.)  Delamination.  The  cells  of 
the  one-layered  germ  divide  into  a  superficial 
and  a  deep-lying  layer  of  cells.  The  latter  be- 
come the  entoderm.  This  type  of  gastrulation 
occurs  in  sponges,  various  coelenterates,  and  some 
of  the  lower  worms,  (c.)  Ingrcssion.  At  one  pole 
of  the  one-layered  germ,  cells  begin  to  migrate 
into  the  blastula  cavity  to  form  the  inner  layer. 
This  process  is  found  especially  in  hydroids.  The 
aim  of  all  sorts  of  gastrulation  is  the  establish- 
ment of  a  two-layered  germ  containing  a  diges- 
tive cavity,  (d. )  Formation  of  mesoderm.  The 
mesoderm  arises  in  a  great  number  of  different 
ways — sometimes  as  a  pair  of  pouches  or  a 
series  of  paired  pouches  from  the  entoderm, 
sometimes  from  primitive  'mesoblast'  cells  which 
arise  very  early;  sometimes  split  off  from  the 
other  germ-layers.  Indeed,  the  varied  origin  of 
the  mesoderm,  despite  the  similarity  of  the  or- 
gans to  which  it  gives  rise,  is  one  of  the  strong- 
est bits  of  evidence  of  the  inadequacy  of  the  cell- 
layer  doctrine. 

It  will  not  be  practicable  to  go  into  the  de- 
velopmental history  of  all  the  groups.  We  will, 
however,  consider  in  some  detail  the  development 
of  the  chick.  For  the  development  of  man,  see 
Embryology,  Humax. 

Devei.oi'jiext  of  .k  Dicotyledoxous  Plaxt. 
The  fertilized  egg  lies  deeply  imbedded  in  the 
ovary  in  a  sac — the  embryo-sac — filled  with  nu- 
tritive fluid.  The  fertilized  egg,  or  oospore,  de- 
velops by  means   of  a   series  of  transverse  and 
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longitudinal  cleavages  into  a  more  or  less  ovoidal 
body — the  embryo.  Certain  of  the  cells  of  the 
embryo  may  early  become  specialized  to  form  a 
thread   composed   of   a    single    row   of   cells    and 
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Fig.  16.  advanced  embryo  chick. 
Condition  on  flfth  day:  s,  shell;  a,  air-chamber;  e/wb,  em- 
bryo, lying  on  the  left  side,  with  the  head  up;  am,  amnion; 
aU,  allantois,  in  the  cavity  between  the  amniotic  layers, 
and  perlorraiug  the  chief  respiratory  function;  ar.vasc, 
vascular  area  (vitelline  blood)  gradually  extending  their 
ramifications  over  the  yolk-sac  o  •s),  and  absorbing  its  nu- 
triment. 

called  the  suspensor.  By  means  of  the  suspensor 
the  embryo  is  pvished  out  into  the  nutritive 
fluids  of  the  embrj'o-sac.  As  cell-division  pro- 
ceeds a  peripheral  layer  of  cells  is  differentiated, 
which  is  the  epidermis,  also  an  axial  column  of 
cells  is  often  early  discernible,  with  the  root-cap 
cell  or  cells  at  the  end  next  to  the  suspensor,  and 
the  stem-tip  at  the  opposite  end.  The  cotyledons 
are  early  formed  by  a  pair  of  lateral  regions  of 
cell-multiplication.  In  some  cases  the  plumule 
with  its  nascent  leaves  is  already  formed  from 


t      / 


Fig.  17.  advanced  embryo  of  chick. 
All,  allantois;  am,  cut  edge  of   amnion;  au.s,  auditory 
sac;  f.br,  fore  brain;  ti,  fore  limb;  h.br,  hind  brain;  li.I,  hind 
limb;  bt,  heart;  b,r.  hyoid  arch;  m.6r,  midbrain;  mn,  man- 
dibular arch;  t,  tail.     (After  Parker  and.Haswell.) 

the  stem-tip  before  germination.  The  seed  may 
contain  the  embryo  as  a  minute  germ  imbedded 
in  food-material  derived  from  the  embryo-sac 
and  parts  of  the  ovule  (pepper)  or  the  food- 
material  may  have  become  absorbed  by  the 
embryo  and  be  lodged  in  the  cotyledons  (bean). 
Development  of  a  Chick.  The  hen's  egs.  as 
laid,  is  a  complex  thing.  The  shell  and  albumen 
are  extraneous  substances,  laid  down  around  the 


egg  proper,  or  'yellow  of  the  egg,'  as  it  passes  along 
the  maternal  oviduct.  The  'yellow  of  the  egg'  is 
usually  while  it  is  still  in  the  oviduct  of  the 
hen  only  a  single  cell,  which  is  immensely  dis- 
tended by  food-materials  or  food-yolk.  The 
nucleus  lies  in  a  thin  sheet  of  protoplasm  on  top 
of  the  'yellow.'  This  nucleus  divides,  but  the 
whole  yolk  does  not,  so  that  partial  cleavage  oc- 
curs, producing  a  disk  of  several  cells  at  the  time 
the  egg  is  laid.  This  disk  constitutes  the 
cicatrix,  or  'scar'  or  'tread'  of  the  egg,  which 
can  be  readily  seen  with  the  naked  eye.  It  is 
technically  called  the  germ-disk,  or  blastoderm, 
and  consists  of  an  upper  and  an  under  layer. 
Later  a  middle  layer  of  cells  arises,  and  the 
blastoderm  is  difl'erentiated  into  a  central  trans- 
parent area  pellucida,  on  which  the  embryo 
forms,  and  a  peripheral  ar-ea  opaca,  which  is 
continuous  with  the  central  area  and  extends 
laterally  until  it  sourrounds  the  entire  yolk 
(Figs.   1-4). 

The  Primitive  Groove.  Embryonic  growth  be- 
gins by  the  formation  of  a  long  depression  in  the 
middle  of  the  germ-disk,  called  'primitive  groove' 
( Fig.  15) ,  which  indicates  the  region  where  a  mod- 
ified gastrulation  is  beginning;  also  at  the  hinder 
edge  of  this  disk  a  depression  is  seen,  and  cells 
pass  forward  between  the  ectoderm  and  yolk- 
mass,  and  others  are  budded  ofT  from  the  yolk  to 
form  the  entoderm.  As  the  embryo  grows' longer 
the  posterior  gastrula-depression  retreats  back- 
ward and  the  median  depression  elongates.  Al- 
most simultaneously,  from  the  region  of  the 
primitive  groove,  the  mesoderm  is  produced  to 
the  right  and  to  the  left.  A  little  later  a  rod  of 
cells  is  cut  off  below  the  primitive  groove,  mak- 
ing the  notochord,  around  which  the  vertebral 
column  will  later  arise.  At  about  18  hours  a 
pair  of  folds  rise  up  at  the  right  and  left  of 
the  primitive  groove.  These  are  the  medullary 
folds,  and  the  depression  between  them  consti- 
tutes the  medullary  furrow.  The  folds  grow 
higher,  and  arch  over  toward  each  other  until  a 
complete  tube — the  medullary  or  neural  tube 
— is  formed.  This  gives  rise  to  the  brain  and 
spinal  cord.  By  the  middle  of  the  second  day 
of  incubation  the  head  of  the  chick  is  marked 
oil'  by  the  enlarging  brain,  the  trunk  is  com- 
pleted at  the  tail  end,  and  the  mesoderm  is  seen 
to  be  composed  of  a  series  of  paired  blocks  of 
tissue ;  these  correspond  to  the  metameric  seg- 
ments of  the  body,  and  are  called  primitive 
somites.  From  them  the  muscles  of  the  body- 
wall  M'ill  arise.  Laterally,  the  mesoderm  exists 
as  two  thin  plates  or  layers,  one  of  which — 
the  somatic  layer — lies  close  to  the  ectoderm, 
and  the  other- — the  visceral  or  splanchnic  layer — 
lies  next  the  forming  food-canal.  Between  these 
layers  lies  the  body-cavity. 

The  embryo  is  now  well  outlined.  The  food- 
canal  has  a  roof,  but  its  floor  is  a  mass  of  yolk 
which  the  ectoderm  has  gradually  enveloped  be- 
low as  well  as  above.  The  embryo  is  gradually 
raised  up  above  the  great  mass  of  the  yolk,  which 
now  appears  as  a  sac  pendent  from  the  under 
side  of  the  nascent  intestine.  The  head  rapidly 
enlarges,  mouth  and  eyes  appear,  mesenchyma- 
tous  cells  are  laid  down  around  the  notochord 
and  form  the  bones  of  the  vertebral  column ;  the 
spinal  nerves  grow  forth  from  the  walls  of  the 
neural  tube ;  kidney  organs,  heart,  blood-vessels, 
and  appendages  of  the  food-tube  arise  in  rapid 
succession    (Figs.  5-14;    16;    17). 
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Amnion  and  Allantois.  In  the  chick,  as  in 
reptiles  and  mammals,  two  special  embryonic  or- 
gans, in  addition  to  the  j-olk-sac,  make  their  ap- 
pearance early  in  development.  These  are  the 
amnion  and  the  allantois  (q.v. ).  The  amnion 
is  an  envelope  formed  about  the  embryo,  which 
begins  as  a  fold  of  ectoderm  and  somatic  layer 
that  completely  surround  the  embryo.  This  fold 
becomes  more  and  more  elevated  and  finally, 
as  a  wall  encircling  the  embryo,  folds  over 
the  embryo,  making  a  dome  whose  zenith 
aperture  constantly  diminishes  until  it  dis- 
appears. The  space  between  the  embryo  and 
the  amnion  is  filled  with  the  'amniotic  fluid.'  The 
allantois  is  an  out-pocketing  from  the  hinder 
part  of  the  food-canal  which,  growing  through 
the  still  wide  open  body-cavity,  spreads  out 
against  the  egg  membrane.  It  serves  as  a  respira- 
tory organ,  since  blood-vessels  ramify  throughout 
it  in  great  profusion.  These  get  the  oxygen 
which  is  admitted  through  the  pores  of  the  egg- 
shell, and  carrj'  it  back  to  the  embryo. 

As  mammals,  birds,  and  reptiles  possess  an 
amnion  in  their  embrs^onic  condition,  these  three 
classes  have  been  luiited  into  a  group  called 
Amniota;  while  the  term  Anamia  is  applied 
to  the  remaining  vertebrates  (amphibians  and 
fishes)  not  so  provided — the  Sauropsida  of  Hux- 
ley. 

The  Causes  of  Development.  These  are  diffi- 
cult to  discover.  In  the  eighteenth  century  the 
idea  prevailed  that  development  consisted  merely 
in  the  unfolding  or  growing  larger  of  a  minute 
individual,  preformed  in  the  egg  or  sperm-cell, 
likewise  it  was  assumed  that  a  new  generation 
lay  in  the  ovary  of  that  little  being,  with  still 
smaller  inviduals  inclosed  within  their  bodies, 
ad  infinitum.  This  is  called  the  box-within- 
box  theory.  But  exact  study  of  the  egg  and  the 
processes  of  embryological  development  show 
that  such  a  miniature  does  not  exist  in  the  egg, 
and  that  development  is  not  merely  becoming 
larger.  What  is  it  that  directs  the  course  of  de- 
A'elopment  and  determines  at  what  point  new 
organs  shall  arise  ?  We  do  not  at  present  know. 
It  is  generally  believed  that  the  course  of  de- 
velopment depends  somehow  upon  the  chemical 
constitution  of  nucleus  and  cytoplasm.  As  a 
piece  of  a  hydra  warps  itself  into  an  embrj'onic 
form  and  thereafter  develops  as  the  egg  embryo 
develops,  we  must  conclude  that  it  is  not  so  much 
the  constitution  of  the  egg  or  the  sequence  of 
cell-divisions  that  determines  the  form  as  some 
internal  'force'  which  acts  throughout  the  entire 
organism.  See  Epigenesis;  Evolution  (espe- 
cially remarks  under  Cooperative  Evidence  from 
Embryology )  :  Fcetus  ;  Gemmule  ;  Germ  Plasm  ; 
Ontogeny:  Preformation;  Recaptilation  The- 
ory; Vestigi.al  Organs,  etc. 

Bibliography.  Korschelt  and  Heider,  Text- 
Book  of  the  Embryology  of  Invertebrates,  vol. 
i.,  translated  by  ]Mark  and  Woodworth ;  vols,  ii.- 
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York,  1895-97)  ;  Balfour,  A  Treatise  on  Compara- 
tive Embryology  (London,  1881)  ;  Hertwig.  Text- 
Book  of  the  Embriioloqy  of  Man  and  Mammals, 
translated  by  ilark  (London.  1892)  ;  Marshall, 
Vertebrate  Embryology  (London.  1893)  ;  Minot, 
Human  Embryology   (London,  1892). 

EMBRYOLOGY,  Human.  Our  knowledge  of 
the  development  of  the  human  embryo  was  in 
an  exceedingly  fragmentary  condition  until  Wil- 
helm  His,  the  distinguished  German  anatomist. 


published  in  1885  .his  Anatomie  Menschlicher 
Emhryonen.  This  was  the  first  and  is  yet  the 
most  important  work  on  human  embryology. 
Previously  there  existed,  here  and  there,  isolated 
descriptions  of  the  first  two  months  of  pregnancy. 
The  great  difficulty  in  getting  embrj'os  renders 
progress  comparatively  slow,  since  the  principal 
sources  of  material  for  investigation  are  post- 
mortem examinations,  operations,  and  abortions, 
and  the  embryologist  is  thus  dependent  on  the 
courtesy  of  surgeons  and  physicians.  Even  now 
the  number  of  good  collections  of  human  embryos 
is  very  small,  the  most  important  being  those  at 
Leipzig  and  Baltimore. 

In  development,  it  is  convenient  to  distinguish 
the  three  stages  suggested  by  His :  viz..  the  ovum, 
the  embryo,  and  the  fcetus.  The  stage  of  the 
ovum  embraces  the  first  two  weeks :  the  em- 
bryonal stage  embraces  the  third,  fourth,  and  fifth 
weeks,  during  which  time  the  principal  organs 
ai'e  developed;  finally,  in  the  fcetal  stage  the  em- 
bryonal features  change  to  those  of  the  foetus  and 
full-term  child.  The  average  length  of  embryo 
and  foetus  at  various  stages,  is  approximately 
shown  bv  the  following  table: 


Len^h 

AGE 

In  inches 

In  millimeters 

0.1 

0.2 

0.3 

0.4  to  0..5 

0.6 

0.8 

1.0 

2.0 

3.9 

7.9 

11.8 

14.6 

16.7 

19.7 

2 

3          "              

5 

4          ••       

8 

5        "      

11  to  12 

6  "      

7  •'        

16 

20 

8        "     

25 

50 

4           "       

100 

5           •'       

200 

6           "       

300 

7           "            

370 

S           "       

425 

9           "       

500 

Ovum  Stage.  There  are  no  observations  on 
normal  ova  of  the  first  nine  or  ten  days.  It  is 
evident  from  the  material  of  the  later  part  of 
the  ovum  stage  that  there  is  an  early  and  pre- 
cocious development  of  the  chorion  and  villi. 

The    youngest 
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Fig.  1.    SECTION  through  ovum. 


known  normal 
ovum  was  de- 
scribed by  Peters 
in  1899.  'it  is  ten 
to  eleven  days 
old  and  consists 
of  a  vesicle  3  X 
1.5  X  1.5  mm.  in 
size.  (Fig.  I) 
The  vesicle  is 
formed  by  the 
chorionic  m  e  m  - 
brane,  consisting 
of  an  outer  layer 
of  epithelial  cells 
covered     by     nu- 


Section  throug-h  a  portion  of  a  merous  villi 
human  ovum,  with  an  enibr.vo  1.9  ,.,],,-„v,  „rp  in  onn- 
mm.  long:  am',  amniotic  cavity :  rf,  "'"^11  '^  .,/°  ^"" 
yolli-8a«;  m,  epithelial  plate;  e.cli,  tact  With  the 
epithelium  of  chorion  ;  mes,  mesen-  uterine  wall  of 
chyma;  ent,  entoderm;  sp,  cleft  in  ..  ninthpr  and 
exocoelom.    (.\fter  Peters.)  tne    moinei,    anu 

an  inner  layer  ot 
mesenchyma.  Attached  to  this  inner  layer  at  one 
side  is  the  small  embryo  but  .19  mm.  in  length.  It 
is  apparently  simple  in  structure,  consisting  of  an 
epithelial  plate  facing  the  small  amniotic  cavity. 
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On  the  other  side  of  the  phate  is  a  layer  of  mesen- 
chyma,  and  projecting  from  this  is  the  yolk-sac 
lined  by  entodermal  cells.  The  projecting  embryo 
is  surrounded  by  mesenchyma  continuous  with 
that  lining  the  chorion.  The  epithelial  plate  of 
the  embryo  and  the  epithelium  of  the  amnion 
were  probably  at  an  earlier  stage  continuous  with 
the  epithelium  of  the  chorion  and  subsequently 


Fig.   2.      BEGINNING   OF   EMBBTO. 

Median  section  of  a  model  of  an  embryo,  1.54  mm.  long : 
.am,  amnion  ;  nin',  amniotic  cavity;  al,  allantois ;  b, 
pedicle;  c,  chorda  dorsalis;  cb,  chorion:  en,  neurenteric 
<;anal;  d,  yolk-sac:  db,  its  cavity;  g,  g,  g,  Wood  islands; 
b,  place  where  heart  will  develop.     (After  Spee.) 

cut  off  by  sinking  dovm  into  the  vesicular  cavity. 
Already,  then,  in  the  youngest  known  ovum  the 
?o-called  three  primary  germ-layers  are  present. 
(See  Embryology).  From  the  epithelial  layer 
develop  the  epidermis  of  the  skin  and  its  ap- 
pendages (hairs,  nails,  sweat-glands,  etc.),  the 
central  nervous  system,  and  portions  of  the  eye 
and  ear,  mouth  and  nose.  From  the  middle  or 
mesenchymal  layer  develop  the  skeletal,  muscu- 
lar, circulatory,  and  uro-genital  systems;  and 
lastly  from  the  inner  or  entodermal  layer,  here 
represented  by  th'e  lining  of  the  yolk-sac.  de- 
velop the  alimentars'  tract,  trachea,  and  lungs, 
liver  and  pancreas,  and  bladder. 

The  next  important  luiman  ovum  described 
contained  an  embryo  .37  mm.  in  length,  and 
about  eleven  days  old,  attached  at  one  side  by  a 


1    -^ 


Fig.  3.      AN    EARLY    EMBRYO. 

Lateral  view  of  the  model  of  pnil)ryo  of  2.1  mm.  long: 
^m,  amnion;  all,  allantois;  br',  bf",  first  and  second  gill 
pockets;  7,  liver  rudiment;  b,  heart:  d,  yolk-sac.  (After 
Mall.) 

broad  pedicle.  Along  the  centre  of  the  epithelial 
plate  is  a  slight  groove,  the  first  trace  of  the 
central  canal  of  the  central  nervous  system ;  and 
a  small  diverticulum  of  the  sac  (the  allantois) 
projects  into  the  pedicle.     (Fig.  2.)     A  day  later 


the  circulatory  system  luis  begun  to  develop, 
as  a  simple  tubular  heart  lying  in  the  mesen- 
chyme between  the  head  end  of  the  em- 
bryo and  the  yolk-sac.  From  the  head  end 
of  the  heart  is  given  off  the  aorta,  which 
divides  immediately  into  three  pairs  of 
arches  that  pass  around  the  primitive  foregut 
to  unite  beneath  the  medullary  plate  into  the 
dorsal  aorta.  Blood-vessels  extend  between  the 
embryo  and  chorion.  The  yolk-sac  has  now  be- 
come somewhat  constricted  along  its  attachment 
to  the  embryo,  leaving  pockets  of  the  entoderm 
under  the  head  and  tail  ends  of  the  epithelial 
plate,  which  form  the  primitive  foregut  and  hind- 
gut.  The  medullary  folds,  which  are  the  first 
rudiments  of  the  central  nervous  system,  are 
now  well  marked,  as  also  is  the  groove  lying 
between  them.  Just  beneath  the  epithelial  plate, 
and  lateral  to  the  medullary  folds,  the  mesen- 
chyma is  divided  into  thirteen  pairs  of  segments, 
the  first  differentiation  for  the  muscular  system. 

At  the  age  of  two  weeks  many  important 
changes  have  taken  place.  The  embiyo  has 
greatly  increased  in  length  and  is  curved  into  a 
semicircular  form.  (Fig.  3.)  The  medullary 
plate  is  converted  into  a  thick-walled  tube,  and 
the  groove  into  its  canal.  At  the  anterior  end 
of  this  tube  are  enlargements  marking  the  begin- 
nings of  the  brain,  while  the  remainder  of  the 
tube  forms  the  spinal  cord.  From  the  foregut 
has  arisen  the  pharynx  with  two  gill-pockets,  and 
a  thyroid  pocket,  but  the  main  portion  of  the 
alimentary  tract  is  still  embodied  in  the  large 
yolk-sac.  The  forebrain  of  an  embryo  about  14 
days  old  has  a  marked  ventral  bend,  and  between 
the  forebrain  and  the  heart  is  an  invagination  of 
tlie  skin  to  form  the  mouth-cavity,  not  yet  con- 
nected with  the  pharynx.  Projecting  from  the 
forebrain  are  the  optic  vesicles  and  farther  back 
are  invaginations  of  the  ectoderm  for  the  internal 
ear.  Two  gill-clefts  and  three  branchial  arches 
are  present ;  branches  of  the  aorta  pass  through 
the  latter. 

Embryonal  Stage.  With  the  formation  of 
the  medullary  tube  and  its  cephalic  enlargements 
begins  the  embryonal  stage.  During  the  third 
week  the  embryo  grows  rapidly  in  size  and  attains 
a  length  of  about  four  millimeters.  The  brain 
increases  in  size  and  shows  the  three  primary  di- 
visions. The  optic  and  otic  vesicles  become  more 
prominent.  Two  more  gill-clefts  and  three  more 
gill-arches  appear,  caudal  to  the  ones  already 
formed.  The  attached  area  of  the  yolk-sac  hds 
diminished.  The  mouth-cavity  communicates 
with  the  pharynx.  By  the  twenty-first  day  the 
limb-buds  appear.  Internally  the  heart  is  en- 
larged and  takes  the  form  of  an  S-shaped  tube. 
From  the  aorta  now  arise  five  pairs  of  arteries 
Avhich  pass  through  the  five  pairs  of  gill-arches 
joining  on  the  dorsal  side  of  the  pharynx  into  a 
common  dorsal  aorta.  By  the  narrowing  of  the 
attachment  of  the  yolk-sac  more  of  the  primitive 
gut  has  been  folded  off,  so  that  now  the  foregut. 
midgut,  and  hindgut  are  to  be  distinguished."  In 
the  foregut  can  already  be  made  out  the  pharynx 
with  its  diverticula,  the  oesophagus  and  the  stom- 
ach. Of  the  pharAHigeal  diverticula,  there  are 
four  pairs  of  gill-pockets,  corresponding  to  the 
gill-clefts  on  the  external  surface,  and  separated 
from  the  gill-clefts  by  a  membrane.  From  the 
pharynx  has  also  started  the  diverticulum  for  the 
respiratory  tube  and  lungs.  The  midgut  forma 
the  small  intestine  and  portion  of  the  large  in- 
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testine,  and  from  it  have  arisen  diverticula  which 
give  rise  to  the  liver  and  pancreas.  The  hindgut 
gives  rise  to  the  rest  of  the  large  intestine  and 
the  rectum.  By  enlargement  and  growth  of  the 
amnion  around  the  embryo  until  it  joins  the 
pedicle  has  been  formed  the  body-cavity.  From 
this  later  are  separated  the  pleural,  pericardial, 


which  will  ultimately  form  a  portion  of  the 
upper  jaw;  the  main  portion  of  the  arch  will 
form  the  lower  jaw.  The  limb-buds  have  in- 
creased in  size.  The  arm-bud  projects  from  the 
cervical  region,  and  the  leg-bud  from  the  lumbar 
region.  The  yolk-sac  is  very  small  and  the 
amniotic  sac  is  much  enlarged.     Internally  the 


and  peritoneal  cavities.     The  primitive  uro-geni-  nerves  have  begun  to  grow  from  the  medullary 

tal   system  has   appeared  as  a   ridge  along  the  tube  or  ceiitral  nervous  system  into  the  mesen- 

dorsal  wall  of  the  body-cavity  at  either  side  of  chyma.    Plexuses  are  forming,  but  the  nerves  are 

the    median    line    in    the    posterior    half    of    the  not  attached  to  their  end-organs.     There  are  now 

embrj'o.     This  ridge   contains  the   Wolffian  duct  38   primitive  segments  formed  from   the  mesen- 

and  tubules  and  the  rudiment  of  the  Miillerian  chyma  lateral  to  the  spinal  axis.     Muscle-fibres 


duct.      There   is   no   sex   differentiation. 

Fourth  Week.  During  the  fourth  week  groAvth 
is  relatively  more  active  than  at  any  other  time. 
The  embryo  about  doubles  in  length.  During  the 
first  part  of  the  week  the  embryo  becomes  very 
much  flexed,  so  much  so  that  the  head  and  tail 
nearly  touch.  The  brain-vesicles  are  better  de- 
veloped, as  also  are  the  gill-clefts^  and  arches, 
the   eyes,   ears,   and   nasal   pits         •       -    - 


Fig.   i.      EMBRYO  ONE   MONTH  OLD. 

3,  a,  a,  cranial  nerves;  ar,  auditory  vesicle;  b,  bronchus; 
physis  ;  k,  lilclney  ;  /,  liver ;  p,  p,  p,  p,  branchial  pockets 
w.d.  Wolffian  duct.     (After  Mall.) 


are  beginning  to  differentiate  from  the  cells  of 
these  segments,  and  their  ventral  ends  grow  into 
the  primitive  abdominal  wall  formed  by  the  grow- 
ing around  of  the  amnion.  Condensed  mesenchyma 
marks  portions  of  the  vertebral  column.  In  the 
arm-bud  the  mesenchyma  is  beginning  to  differ- 
entiate into  skeletal  and  premuscle  tissue.  The 
Wolffian  ridge  has  increased  in  size,  and  the 
The    S-shaped    Miillerian  duct  is  now  formed  and  runs  parallel 

with  the  Wolffian  duct.  A 
diverticulum  from  the  lower 
end  of  the  Wolffian  duct  in- 
dicates the  beginning  of  the 
permanent  kidney  and  its 
duct.  On  the  Wolffian  ridge 
are  also  seen  the  first  traces 
of  the  sexual  glands,  but  not 
until  the  fifth  week  can  sex 
be  determined,  even  by  micro- 
scopical  examination. 

Fifth  and  Later  Weeks. 
By  the  middle  of  the  fifth 
week  the  embryo  is  nine  milli- 
meters in  length.  The  am- 
niotic sac  is  now  so  much  en- 
larged that  it  is  everywhere 
in  contact  with  the  chorion. 
A  true  umbilical  cord  of  some 

1.^^^_ ,   ,1         L-      length  has  developed  from  the 
%ff^        ^ji  abdominal    pedicle     attaching 

the  embryo  to  the  chorion  as 
did  the  pedicle.  The  head  is 
as  large  as  the  rest  of  the 
body,  due  to  the  rapid  growth 
of  the  brain.  The  three  pri- 
mary divisions  of  the  brain 
are  more  marked  and  bent 
upon  each  other,  and  the  cere- 
bral hemispheres  have  begun 
to  grow.  The  spinal  cord  is 
a  thick-walled  tube.  The  va- 
rious cranial  and  spinal  nerves 
now  extend  some  distance  into 
the  body,  and  the  motor  nerves 
reach  che  premuscle  masses 
of  the  head  and  shoulder.  The 
gill  clefts  and  arches  are 
undergoing  marked  changes. 
From  the  first  arch  the  up- 
per and  lower  jaws  are  de- 
veloping. From  the  first 
cleft  the  external  auditory 
canal  and  ear-drum  ai'e  form- 
ing, and  from  the  pharyngeal  portion  of  the 
cleft  the  Eustachian  tube  and  middle  ear;  while 
the  small  bones  of  the  ear  arise  from  the  dor- 
sal   portion    of   the    first    gill-arch.      From    the 


c,  cloaca;  b,  hypo- 
t,  thyroid   gland; 


tubular  heart  with  its  single  cavity  is  rapidly 
changing  into  a  complicated  four-chambered 
structure  with  imperfect  partitions.     By  the  end 

of  the  fourth  week  ( Fig.  4 ),  the  anterior  enlarged  ^„.    ^ __    _ 

portion   of   the   head   has   become   bent   at   right  second  arch  is  forming  the  hyoid  apparatus,  and 

angles  to  the  main  axis  of  the  body.     From  the  the  remaining  arches  and  clefts  are  beginning  to 

first  gill-arch  a  maxillary  process  is  developing  disappear.     The  arm   and   leg   are   enlavged   and 
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show  two  segments.    The  skeletal  system  consists 
of  condensed  mesenchymal  tissue. 

By  the  time  tlie  embryo  is  five  weeks  old  it  has 
attained  a  length  of  11  millimeters. 
The  head  is  still  very  large  and  bent  at  right 
angles  to  the  main  axis  of  the  body,  and  the  fea- 
tures of  the  face  are  for^ning.  The  general  body 
musculature  is  well  advanced  and  has  most  of 
its  nerve-svipply.  The  ribs  and  the  muscles  of 
the  thorax  and  abdomen  have  grown  some  dis- 
tance into  the  thin  membrane  which  in  early 
stages  constitutes  the  ventral  body-wall.  Tlie 
limbs  are  nuich  enlarged,  and  contain  a  skeletal 
core  of  cartilage  surrounded  by  the  developing 
nuiscles.  Only  the  fourth  pair  of  the  aortic 
arches  now  persists  entire.  The  others  are  modi- 
fied in  various  ways  to  form  the  larger  arteries 
connected  with  the  aortic  arch.  The  arm  keeps 
about  two  weeks  in  advance  of  the  leg  in  its  in- 
ternal differentiation.  The  vertebral  column 
and  ribs  are  formed  partially  in  cartilage.  The 
liver  has  been  increasing  rapidly  in  size,  and  in 
this  embr_\o,  as  in  the  preceding  stage,  it  forms 
w'ith  tlie  heart  most  of  the  large  projecting  abdo- 
men and  thorax.  The  allantois  forms  a  long 
narrow  tube  extending  from  the  hindgut  into  the 
umbilical  cord  as  far  as  the  chorion;  at  a  later 
stage  the  umbilical  portion  becomes  obliterated, 
while  the  portion  near  the  hindgut  enlarges  into 
the  bladder. 

In  an  embryo  seven  weeks  old  and  20  milli- 
meters long  the  early  foetal  features  are  fairly 
well  marked.  The  head  has  now  become  nearly 
erect.  The  fusion  of  the  maxillary  and  nasal  proc- 
esses is  proceeding  rapidly  to  form  the  upper 
jaw,  and  the  nasal  pits  have  approached  nearer 
to  the  median  line.  The  arms  and  legs  are  much 
elongated,  show  the  three  segments  seen  in 
adults,  and  fingers  and  toes  are  to  be  distin- 
guished. Every  muscle  of  the  body  can  now  be 
recognized  and  has  also  its  nerve-supply.  Most 
of  the  skeletal  elements  are  present  in  cartilage, 
but  portions  of  the  skull  are  never  so  repre- 
sented. The  ribs  have  extended  nearly  to  the 
mid-ventral  line,  and  the  thoracic  and  abdominal 
muscles  have  pushed  farther  out.  By  the  end  of 
the  second  month  the  permanent  kidney  is  fairly 
well  formed  and  the  Wolffian  body,  which  so  far 
in  the  life  of  the  embryo  has  performed  the  func- 
tion of  an  excretory  organ,  begins  to  lose  its  im- 
portance. All  but  the  middle  portion,  which 
later  forms  the  sexual  gland,  atrophies.  Its  duct 
in  the  male  forms  the  vas  deferens,  in  the  female 
degenerates:  while  in  the  female  the  Miillerian 
ducts  form  the  Fallopian  tul)es  and  uterus,  and 
in  the  male  degenerate. 

By  the  end  of  the  second  month,  therefore,  most 
of  the  organs  found  in  the  adult  are  formed,  and 
the  main  processes  henceforth  until  birth  are  the 
growth  and  shifting  about  of  these  organs.  The 
third  month  establishes  the  hiunan  form,  al- 
though the  head  unduly  preponderates.  The 
limbs  acquire  definite  shape,  and  imperfect  nails 
are  present.  The  external  sexual  organs  become 
differentiated  into  male  or  female.  During  the 
fourth  month  short  hairs  without  pigment  appear 
on  the  scalp  and  parts  of  the  body.  The  eyelids, 
nostrils,  and  lips  are  closed.  The  anus  opens,  and 
the  coils  of  intestines  which  were  in  the  umbilical 
cord  now  lie  entirely  within  the  abdominal 
cavity.  The  head  forms  one-fourth  of  the  body. 
Ossification  of  many  of  the  bones  is  well  under 
way.      From   this   time   the   embrvc   is   called   a 


'foetus,'  and  its  development  and  characteristics 
are  described  under  FtETUS. 

BiBLiOGK.\PHY.  Wilhelm  His,  Anatomie  mensch- 
Jicher  Emhryonen  (Leipzig,  1880-85).  There  are 
many  -  other  valuable  articles  by  His.  F.  P. 
]\Iall,  "A  Human  Embryo  Twenty-Six  Days  Old," 
in  Journal  of  Morphology  (Boston,  1891);  "De- 
velopment of  the  Human  Coelom,"  in  Journal  of 
Morphology  (Boston,  1897).  See  also  other 
valuable  papers  by  Mall.  Hubert  Peters,  Veber 
die  Einbettung  des  menschlichen  Eies  und  das 
frilJieste  bisher  bekannte  menschliche  Placenta- 
tions  stadium  (Leipzig  and  Wein,  1899)  ;  Graf. 
V.  Spee,  "Neue  Beobachtungen  liber  sehr  friihe 
Entwickelungsstufen  des  menschlichen  Eies,"  in 
Archiv  fiir  Anatomie  und  Physiologie  (Leipzig, 
1896).  Eternod,  "Premiers  stades  de  la  circula- 
tion sanguine  dans  I'oeuf  et  I'embryons  humains," 
in  Anatomischcr  Anziger  (Jena,  1899);  Bardeen 
and  Lewis.  "Development  of  the  Limbs,  Body- 
wall,  and  Back  in  J\Ian,"  in  American  Journal 
of  Anatomy,  vol.  i.  (Baltimore,  1901)  ;  F.  Keibel, 
"Zur  Entwickelungsgeschichte  der  menschlichen 
urogenitalapzsarates,"  in  Archiv  fiir  Anatomie 
und  Physiologie  (Leipzig,  1896)  ;  Dr.  J.  Koll- 
mann,  Lehrbuch  der  Entwickelungsgeschichte 
des  Menschen  (Jena,  1898)  ;  Charles  S.  Minot, 
Human  Embryology  (New  York,  1892)  ;  George 
W.  Piersol,  article  "Embryology,"  in  An  Ameri- 
can Text-Book  of  Obstetrics  (Philadelphia,  1895)  ; 
J.  Whitridge  Williams,  Obstetrics  (New  York, 
1902)  :  J.  Plavfair  ilc^Murrich,  The  Development 
of  the  Human  Body   (Philadelphia,  1902). 

EMBRYOLOGY  IN  PLANTS.  The  study 
that  deals  with  the  earliest  stages  of  plants.  In 
general  the  embryo  arises  from  the  germination 
of  a  spore.  In  ordinary  usage,  however,  the  term 
embryo  is  applied  to  the  young  plant  which  is 
developed  Avithin  the  seed.  This  embryo  is  the 
result  of  the  germination  of  a  fertilized  egg,  and 
it  is  definitely  limited  by  the  fact  that  it  passes 
into  a  period  of  rest  protected  by  the  seed  coats. 

In  Mosses.  In  mosses  the  fertilized  egg  rests 
in  the  female  organ  ( archegonium ) ,  which  is  at 
the  apex  of  a  leafy  stem.  This  fertilized  egg 
begins  to  germinate  at  once,  and  its  first  wall,  re- 
sulting in  a  two-celled  embryo,  is  at  right  angles 
to  the  long  axis  of  the  archegonium.  The  two 
cells  thus  formed  proceed  upon  different  lines 
of  development ;  the  lower  one  produces  a  de- 
scending structure  called  the  'foot,'  which  pene- 
trates into  the  tissue  of  the  leafy  stem  and 
anchors  the  embryo;  the  upjier  cell  produces  the 
shoot,  whicli  is  differentiated  into  stalk  and  cap- 
sule. In  this  case,  therefore,  there  is  no  strict 
point  at  which  the  structure  may  he  regarded  as 
ceasing  to  be  an  embryo,  the  whole  development 
being  continuous. 

In  Ferns.  Among  the  ferns  the  archegonium 
in  which  the  fertilized  egg  occurs  is  situated 
upon  the  under  side  of  the  small  prostrate  sexual 
plant  (prothallium) .  In  ordinary  cases  the  fern 
embryo  is  formed  in  a  somewhat  different  man- 
ner from  that  described  for  the  mosses.  The 
first  wall  of  the  egg,  resulting  in  a  two-celled 
embryo,  is  parallel  with  the  long  axis  of  the 
archegonium,  the  two  cells  thus  formed  facing 
the  apex  and  base  of  the  prothallium.  Each  of 
these  cells  immediately  divides,  resulting  in  the 
so-called  'quadrant  stage'  of  the  embryo.  Each 
of  these  quadrant  cells  is  destined  to  develop  a 
definite  body  region.     The  two  colls  which  face 
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the  apex  of  the  pi'othallium  develop  the  stem 
and  leaf  structures;  those  which  face  the  base 
of  the  prothallium  develop  the  root  and  foot 
structures.  The  first  wall  of  the  fertilized  egg, 
therefore,  has  had  the  same  general  result  as  the 
first  wall  of  the  egg  in  the  case  of  mosses;  that 
is,  it  has  resulted  in  separating  what  may  be 
called  the  root  and  shoot  structures.  In  the 
ferns  the  development  of  the  young  plantlet  is 
continuous,  so  that  the  embryo  is  limited  by  no 
special  point  in  time  or  structure. 

I.\  Spermatophytes.  Among  the  seed-plants 
the  conditions  are  quite  different.  The  fertilized 
egg  which  lies  within  the  embryo-sac  of  the  ovule 
proceeds  to  germinate  at  once  and  to  form  an 
embryo  of  a  variable  degree  of  advancement,  and 
tlien  the  whole  process  is  checked  by  the  final 
hardening  of  the  seed  coats.  On  account  of  this 
the  embryo  lies  dormant  for  an  indefinite  period, 
and  when  the  seed  is  said  to  germinate  the 
embryo  renews  its  activity  and  escapes.  In  this 
way  it  is  convenient  definitely  to  mark  the 
embryo  as  the  plantlet  that  is  developed  within 
the  seed.  As  might  be  expected,  such  embryos 
diflfer  very  much  in  the  amount  of  their  develop- 
ment. Some  pass  into  the  dormant  stage  at  a 
very  early  period  in  their  history,  so  that  they 
are  hardly  more  than  a  small  indefinite  group", 
of  cells;  others  develop  several  distinct  organs, 
and  resemble  a  well-defined  plantlet  before  pass- 
ing into  the  dormant  stage.  Among  seed-plants, 
while  there  is  considerable  variation  in  the  de- 
tails of  germination,  the  general  sequence  is  as 
follows:  The  fertilized  egg  develops  a  trans- 
verse wall,  and  successive  transverse  divisions 
result  in  a  linear  row  of  cells,  the  cell  at  one 
end  of  the  row  being  anchored  to  the  wall  of  the 
embi-yo-sac.  The  cell  at  the  free  or  deeper  end 
of  the  row  is  the  one  which  either  exclusively  or 
chiefly  enters  into  the  formation  of  the  embryo, 
the  rest  of  the  row  forming  the  so-called  'sus- 
pensor'  (q.v. ),  which  is  an  organ  of  the  embryo 
that  serves  to  connect  it  with  the  food-supply. 
In  any  event,  this  development  of  the  suspensor 
results  in  placing  the  cell  which  is  to  develop 
the  embryo  more  in  the  centre  of  the  sac,  and 
hence  in  a  position  to  be  better  imbedded  in  the 
nutritive  tissue. 

The  monocotyledons  and  dicotyledons  are  fun- 
damentally different  in  the  organization  of  their 
embryos.  In  both  grovips  the  root-tip  is  organ- 
ized at  that  end  of  the  axis  which  points  toward 
the  micropyle  (the  opening  left  by  the  integu- 
ment), and  for  this  reason  it  is  the  root-tip  that 
first  emerges  from  the  seed.  In  the  case 
of  the  monocotyledons  the  end  of  the  axis  remote 
from  the  root-tip  organizes  the  single  massive 
seed-leaf  (cotyledon),  w'hile  the  stem-tip  arises 
laterally,  just  behind  the  cotyledon.  Naturally 
in  such  an  embryo  there  can  be  but  a  single 
cotyledon,  and  this  fact  has  given  name  to 
the  group.  In  the  dicotyledons  this  remote 
end  forms  the  stem-tip,  while  the  cotyledons 
appear  as  lateral  members  just  behind  the  stem 
tip.  This  prevailingly  results  in  two  cotyledons, 
which  has  suggested  the  name  of  the  group ;  but 
it  does  not  preclude  the  development  of  a  single 
cotyledon,  or  of  more  than  two.  For  example, 
this  type  of  embryo  belongs  to  the  conifers,  where 
in  many  cases  the  cotyledons  form  a  rosette  of 
several  members.  The  regions  of  the  complete  dico- 
tyledonous embryo,  which  are  more  easily  defined 
than  those  of  the  monocotyledonous  embryo,  are 


as  follows:  The  axis  beneath  the  two  cotyledons, 
at  the  tip  of  which  is  the  embryonic  root  struc- 
ture, has  been  named  the  'hypocotyl.'  This  has 
been  variously  called  'caulicle'  and  'radicle,'  one 
name  expressing  the  idea  that  it  is  a  little  stem 
and  the  other  that  it  is  a  little  root.  It  is,  however, 
so  peculiar  in  its  structure  and  powers  that  it  can 
hardly  be  called  either  a  distinct  stem  or  a  dis- 
tinct root,  so  that  it  has  received  a  name  of  its 
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a,  of  a  fern;  b,  of  allverwort  (two-celled) ;  e,  of  a  club-moss. 

own,  and  may  be  regarded  as  an  organ  of  the 
embryo.  At  the  summit  of  the  hypocotyl  the  two 
cotyledons  occur,  variously  arranged  with  ref- 
erence to  one  another  and  to  the  hypocotyl  in  the 
seed.  Between  the  cotyledons^,  as  if  continuing 
the  axis,  there  is  often  a  minute  bud  called  the 
'plumule,'  which,  after  the  escape  of  the  em- 
bryo, develops  the  shoot.  For  an  account  of  the 
escape  of  the  embryo,  see  Seed. 

EM'BRYOT'OMY  (from  Gk.  ^fi^pvov,  em- 
hryon,  embryo  -\-  Toix-fj,  tome,  cut,  from  riiiveiVj 
iemnein,  to  cut).  A  division  of  the  fcetus  into 
fragments,  to  extract  it  by  piecemeal,  when  the 
narrowness  of  the  pelvis  of  the  mother,  or  some 
other   faulty  conformation,   opposes   delivery. 

EM'BURY,  Philip  (1729-75).  The  first 
Methodist  minister  in  America.  He  was  born  of 
German  parents  at  Ballygaran,  Ireland,  Septem- 
ber 21,  1729.  He  emigrated  to  America  in  1760. 
In  176G  he  organized  a  'class'  in  New  York  and 
began  preaching,  at  first  in  his  own  house  on 
Barrack  Street,  now  Park  Place,  and  in  1767  in 
the  rigging  loft,  on  what  is  now  William  Street, 
which  has  become  famous  as  the  cradle  of 
Methodism  in  the  United  States.  A  chapel  was 
built  in  1768  on  the  site  of  the  old  John  Street 
Church,  partly  by  Embury's  own  hands.  In 
1769  preachers  sent  out  by  Wesley  arrived  in 
New  York,  and  Embury  went  as  a  missionary  to 
the  neighborhood  of  Albany.  He  continued  there 
as  a  local  preacher  and  organized  a  church  at 
Ashgrove.  He  died  from  an  accident,  August, 
1775. 

EMDEN,  em'den.  A  city  in  the  Prussian 
Province  of  Hanover,  situated  on  an  inlet  of 
the  Dollart  Bay  at  the  mouth  of  the  Ems-Jade 
Canal  and  about  75  miles  west-northwest  of 
Bremen  (iSfap:  Prussia,  B  2).  It  lies  low,  but 
is  protected  by  strong  dikes  from  the  waters  of 
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the  bay.  The  town  was  formerly  surrounded  by 
walls,  whose  site  has  been  converted  into  pleasant 
Dromenades ;  it  is  well  built,  has  spacious  and 
well-paved  streets,  and  is  intersected  by  nu- 
merous canals,  which  are  crossed  by  many 
bridges.  The  principal  building,  and  one  of  the 
finest  public  edifices  in  the  whole  region,  is  the 
town  hall,  erected  in  the  sixteenth  century,  which 
contains  a  library  and  a  curious  collection  of 
ancient  arms  and  armor.  A  large  Protestant 
church,  dating  from  the  twelfth  century,  contains 
a  number  of  fine  monuments.  Other  interesting 
buildings  are  the  museum  of  natural  history  and 
the  old  barracks.  The  chief  industry  is  ship- 
building, but  there  are  also  extensive  manu- 
factures of  paper,  wire,  tobacco,  soap,  mustard, 
basket-ware,  etc.  The  herring  fishery  is  also 
of  considerable  importance.  Emden  is  connected 
with  Wilhelmshaven  bv  the  Ems-Jade  Canal. 
Population,  in  1890,  13,695;  in  1900,  16,453. 
Emden  was  known  as  early  as  the  tenth  century. 
In  1433  it  came  under  the  dominion  of  Hamburg. 
In  1595  it  was  raised  to  the  rank  of  a  free  Im- 
perial city  and  its  commerce  at  that  time  was 
extensive.  It  was  made  a  free  port  in  1751,  was 
occupied  by  Holland  in  1806,  and  with  the  whole 
of  East  Friesland  was  incorporated  with  the 
Kingdom  of  Hanover  in  1815,  and  in  1866  was 
united  to  Prussia. 

EMELE,  a-ma-la',  Wilhelm  (1830—).  A 
German  painter.  He  was  born  at  Buchen,  Baden. 
He  is  mainly  known  as  a  battle  painter.  After 
studying  in  Munich,  Antwerp,  and  Paris,  he  set- 
tled in  Vienna  (1861),  where  several  of  his 
large  equestrian  scenes  and  hunting  parties  were 
painted.  Afterwards  he  resided  successively  in 
Munich,  Berlin,  and  Karlsruhe.  The  following 
are  a  few'  of  his  best  works:  "Attack  of  French 
Cuirassiers  at  Waterloo"  (1867)  ;  "Episode  from 
the  Battle  of  Worth"  (1879)  ;  "Cavalry  Encoun- 
ter Near  Langenbruck"   (1873). 

EMERALD  (OE.  emcraud,  OF.  esmeraude, 
Fr.  cmeraiide,  Sp.,  Port,  esmeralda.  It.  smeraldo, 
Lat.  smaragdns,  from  Gk.  fffidpaydos,  smaragdos, 
fidpaydos,  maragdos,  emerald,  Skt.  marakata, 
emerald).  A  gem  variety  of  the  mineral  beryl. 
It  was  known  to  the  ancients,  who  valued  it  for 
its  supposed  occult  properties  and  its  marvelous 
power  of  healing  all  diseases  of  the  eye,  as  well 
as  for  its  beauty.  Pliny  tells  of  a  life-size  figure 
of  a  lion  in  Cyprus  with  large  emerald  eyes  that 
were  so  brilliant  when  the  sun  shone  upon  them 
that  fish  were  frightened  away  by  them.  The 
Emperor  Nero  had  an  eyeglass  of  emerald, 
through  which  he  viewed  the  sports  of  the  arena. 
Cortes  brought  from  Peru  five  emeralds  of 
remarkable  beauty  and  curious  design,  which 
are  described  as  marvels  of  the  lapidary's 
skill,  one  having  been  cut  into  a  rose,  an- 
other a  horn,  a  third  a  fish  with  golden  eyes, 
a  fourth  a  bell  with  a  pearl  for  a  clapper,  and  a 
fifth  a  tiny  cup.  The  emerald  ring  taken  from 
the  tomb  of  Charlemagne,  and  used  by  him  as  a 
talisman,  was  worn  by  Napoleon  on  the  battle- 
fields of  Austerlitz  and  Wagram  and  was  given 
by  him  afterwards  to  Queen  Hortense. 

In  composition  the  emerald  is  essentially  a 
glucinum-aluminium  silicate  with  small  quanti- 
ties of  the  oxides  of  calcium,  iron,  and  cliromium, 
the  brilliant  green  color  of  the  gem  being  at- 
tributed to  the  last-named  constituent,  though 
according  to  some  authors  it  is  due  to  traces  of 


organic  matter.  The  hardness  of  the  emerald 
is  7.5  to  8,  and  its  specific  gravity  is  2.5  to  2.7. 
Originally  emeralds  came  from  the  Orient,  and 
especially  from  Upper  Egypt,  where  mines  are 
again  worked.  They  are  also  found  near  Toko- 
voya  in  Siberia,  where  very  large  specimens  have 
been  obtained.  Many  of  the  gem  varieties  are 
from  ]Muso  in  the  United  States  of  Colombia, 
although  the  mines  there  are  now  said  to  be  ex- 
hausted, and  from  Emmaville,  New  South  Wales. 
In  the  United  States  emeralds  have  been  found 
in  Alexander  and  Mitchell  counties,  N.  C.  Flaw- 
less specimens  of  emerald  are  exceedingly  rai'e 
and  command  a  price  almost  equal  to  that  of  the 
diamond,  and  the  expression  'an  emerald  without 
a  flaw'  signifies  unattainable  perfection.  Bra- 
zilian  emerald  is  a  green  variety  of  tourmaline. 
Lithia  emerald  is  the  emerald-green  spodumene 
or  hiddenite.  Oriental  ernerald  is  the  green  va- 
riety of  sapphire  or  corundum.  Uralian  emerald 
is  the  green  variety  of  andradite  or  demantoid. 

EM'ERALD  ISLE.  A  figurative  name  given 
to  Ireland  (q.v.)  on  account  of  the  richness  of 
its  verdure.  It  was  first  used  by  Dr.  Drennan 
(1754-1820)    in  his  poem  entitled  "Erin." 

EMERALD  WEDDING.     See  Wedding  An- 

XIVEKSAKIES. 

EMERGENCE  (from  Lat.  emergere,  to 
emerge,  from  e,  out  +  mergere,  to  plunge).  A 
plant  outgrowth,  technically  distinguished  from 
a  trichome  or  hair  by  the  fact  that  it  involves 
the  cortex  as  well  as  the  epidermis.  It  is  not 
always  easy  to  detect  the  differences  between  a 
trichome  and  an  emergence,  so  that  in  ordinary 
\isage  the  two  are  continually  confused.  In  fact, 
no  hard  and  fast  line  can  be  drawn  between  the 
two.  In  general,  an  emergence  may  be  regarded 
as  a  structure  of  lower  morphological  value  than 
the  stem  or  leaf  or  root  upon  which  it  may  be 
borne,  and  of  higher  morphological  value  than 
the  trichome  or  hair  which  arises  only  from  the 
epidermal  tissue.  Emergences  include  not  merely 
such  outgrowths  as  appear  to  have  no  definite 
function,  as  in  the  warts,  prickles,  etc.,  but  they 
are  sometimes  pieces  of  definite  physiological 
apparatus.  For  example,  the  remarkable  ten- 
tacles of  Drosera,  which  are  often  called  glandu- 
lar hairs,  are  emergences;  the  ligules  of  leaves 
of  grasses,  Selaginella,  and  Isoetes  ^,re  emer- 
gences; as  are  also  the  cupules  of  certain  liver- 
worts, as  Marchantia.  Perhaps  also  the  suckers 
or  haustoria  of  such  parasitic  plants  as  dodder, 
mistletoe,  etc.,  are  to  be  regarded  as  emergences. 
See  the  title  of  the  various  structures  referred  to, 
also  Spixe;  Trichome. 

EMER''ITirS  (Lat..  having  served  one's  time 
of  service).  A  term  which  designates  certain 
ofiicials,  generally  collegiate  or  pastoral,  who 
have  retired  from  active  service  by  reason  of  age 
or  illness,  and  retain  an  honorary  position  and 
title  corresponding  to  that  held  when  in  actiA'e 
service,  as  'professor  emeritus,'  'pastor  emeritus.' 

EMERSION  (from  Lat.  emergere,  to  emerge). 
The  reappearance  of  one  heavenly  body  from  be- 
hind another,  after  an  eclipse  or  occulation.  The 
immersions  and  emersions  of  Jupiter's  satellites 
are  particularly  useful  for  finding  the  longitude 
of  places,  when  it  is  impossible  to  carry  out 
more  accurate  determinations  with  the  aid  of  the 
electric   telegraph. 
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EM'ERSON.  A  frontier  toAvn  of  Provencher 
County,  -Manitoba,  Canada,  on  the  right  bank  of 
the  Red  River,  60  miles  south  of  Winnijjeg  ( Map : 
Manitoba,  K  5 ) .  It  is  the  terminus  of  branch 
lines  of  the  Canadian  Pacific  and  the  Great 
Northern  railways.  The  United  States  is  repre- 
sented bv  a  consular  agent.  Population,  in  1891, 
060;  in  1901,  840. 

EMERSON,  Alfred  (1859—).  An  Ameri- 
can archaeologist,  appointed  associate  professor 
of  classical  archaeology  at  Cornell  University  in 
1891.  He  was  born  at  Greencastle,  Pa.,  and  was 
educated  in  Germany  and  at  the  Johns  Hopkins 
University.  Professor  Emerson's  publications 
include  Dissertatio  de  Hercule  Homerico  (1881). 
In  1891  he  became  a  contributing  editor  of  the 
American  Journal  of  Archoeology. 

EMERSON,  Bexjamix  Kendall  (1872—). 
An  American  geologist,  born  at  Nashua,  N. 
H.,  and  educated  at  Amherst  College  and  the 
universities  of  Guttingen  and  Berlin.  He  be- 
came professor  of  geology  at  Amherst  College  in 
1872,  and  was  professor  of  geology  and  miner- 
alog\'  at  Smith  College  from  1883  to  1885.  He  is 
president  of  the  Geological  Society  of  America, 
United  States  assistant  geologist,  and  a  fellow 
and  vice-president  of  the  American  Association 
for  the  Advancement  of  Science,  and  of  many 
other  learned  bodies.  For  the  United  States 
Geological  Survey  he  prepared  a  number  of  valu- 
able geological  maps  of  Massachusetts.  His 
publications  include  geological  papers  and  mono- 
graphs. 

EMERSON,  George  Barrell  (1797-1881). 
An  American  educator,  born  at  Kennebunk, 
Maine.  He  graduated  at  Harvard,  where  he 
was  afterwards  tutor  in  mathematics  and  natural 
philosophy.  He  was  a  popular  teacher  in  Boston 
for  many  years,  and  served  as  president  of  the 
Boston  Society  of  Natural  History,  and  as  chair- 
man of  the  commission  for  the  zoological  and 
botanical  survey  of  the  State.  He  wrote  a  Re- 
port on  the  Trees  and  Shrubs  Growing  Nafiirallt/ 
in  the  Forests  of  Massachusetts  (1846);  A 
manual  of  Agriculture  (1861);  and  Reminis- 
cences of  an  Old  Teacher   (1878). 

EMERSON,  Ralph  Waldo  (1803-82).  A 
famous  American  poet  and  essavist,  born  in 
Boston,  Mass.,  May  25,  1803.  '  His  parents 
were  the  Rev.  William  Emerson  and  Ruth 
Haskins,  and  from  them  he  received  the  train- 
ing that  the  better  class  of  New  England 
parents  bestowed  upon  their  children.  His  boy- 
hood was  passed  mainly  in  Boston.  At  the  age 
of  twenty  be  was  graduated  from  Harvard  Col- 
lege, and  taught  school  for  a  time ;  then,  like  a 
large  number  of  the  educated  youth  of  New  Eng- 
land at  that  time,  he  studied  for  the  ministry.  He 
was  ordained  March  11.  1829,  and  became  the  col- 
league of  Rev.  Henry  Ware,  pastor  of  the  Second 
Church  (Unitarian)  of  Boston.  In  September 
of  the  same  year  he  married  Miss  Ellen  Louisa 
Tucker,  who  died  in  February,  1832.  Shortly 
after  his  association  Avith  Ware  the  latter  re- 
tired from  active  service  and  Emerson  became 
pastor  of  the  church,  one  of  the  foremost  in  New 
England.  On  September  9,  1832,  however,  he 
resigned  his  office,  saying,  in  his  farewell  sermon, 
that  he  had  ceased  to  regard  the  Lord's  Supper 
as  a  necessary  rite,  and  that  he  was  unwilling 
longer  to  administer  it.  Up  to  that  time  he  had 
been  known  as  a  rather  able,  earnest,  and  pleas- 


ing preacher;  he  now  entered  upon  his  lifelong 
career  as  lecturer  and  essayist. 

In  the  fall  of  1833  he  took  his  first  trip  to 
Europe,  where  he  visited  Sicily,  Italj',  France, 
and  England,  and  met  several  well-known  Eng- 
lishmen, among  them  Landor  and  Carlyle.  In 
September,  1835,  he  married  Miss  Lidian  Jackson. 
The  winters  of  1835,  1836,  and  1837  were  marked 
by  series  of  lectures,  delivered  in  Boston,  on 
"English  Literature,"  "The  Philosophy  of  His- 
tory," and  "Human  Culture."  His  more  elabo- 
rated' statement  of  belief,  however,  was  to  be 
found  in  his  first  published  book.  Nature  (1836), 
given  out  anonymously,  but  soon  attributed  to 
him.  The  volume  had  a  small  sale  and  received 
almost  no  popular  notice,  but  it  was  important 
as  an  exposition  of  the  basis  of  Emerson's  phi- 
losophy, and  was  accepted  by  such  men  as  Carlyle 
as  worthy  doctrine.  Briefly,  it  was  a  phrasing 
of  the  idealist  view  of  human  life,  as  opposed 
to  the  materialist,  then  common  in  England  and 
America,  and  the  Calvinist  dogma,  then  still  per- 
vasive in  New  England,  and  he  made  the  essay  a 
plea  for  individual  freedom.  The  following  year, 
on  August  31st,  Emerson  delivered  the  Phi  Beta 
Kappa  oration  at  Harvard  College  on  "The 
American  Scholar."  This  was  called  by  Holmes 
the  'intellectual  declaration  of  independence'  for 
America.  Containing,  in  general,  the  lofty 
ethical  principles  of  the  author,  it  is,  in  par- 
ticular, a  sober  and  earnest  exhortation  of  his 
hearers  to  lead  their  lives  with  thoughtfulness. 
austerity,  and  self -trust,  not  leaning  for  support 
on  the  traditions  and  precepts  of  the  past,  but 
cleaving  a  way  independently  in  the  present.  The 
following  year  was  also  notable  for  proclama- 
tions of  emancipation.  July  15th  he  delivered 
an  address  before  the  students  of  the  Divinity 
School  at  Cambridge  expressing  his  belief  in  the 
validity  of  individual  thinking  in  religious  af- 
fairs, and  on  the  24th  of  the  same  month  he  set 
forth  the  same  general  point  of  view  at  Dart- 
mouth College.  New  Hampshire,  in  a  lecture 
called  "Literary  Ethics."  The  first  of  these  in- 
cited a  w'arm  and  widespread  controversy,  in 
which  Emerson,  as  usual,  took  no  active  part. 
Throughout  his  life  he  never  did  more  than  state 
his  views  in  his  own  vigorous  and  winning  lan- 
guage, content  to  let  others  carry  on  the  dis- 
cussion which  he  might  have  aroused,  or  body 
forth  in  some  practical  form  the  impulse  which 
he  had  given  them. 

In  1841  the  first  series  of  his  Essays  appeared. 
The  volume  contained  several  of  the  papers  which 
have  remained  of  all  his  work  the  most  popular. 
It  comprised  "History,"  "Self-Reliance,"  "Com- 
pensation." "Spiritual  Laws,"  "Love,"  "Friend- 
ship," "Prudence,"  "Heroism,"  "The  Over-Soul." 
"Circles,"  "Intellect,"  and  "Art."  The  second 
series  of  Essays  appeared  in  1844,  containing 
such  titles  as  "The  Poet,"  "^Manners,"  "Char- 
acter." In  the  interval  between  these  two  vol- 
umes Emerson  had  done  much  writing  for  the 
Dial,  the  organ  of  New  England  idealism,  or 
Transcendentalism  as  it  was  called.  The  paper 
was  started  in  1840  with  Margaret  Fuller  as 
editor.  Emerson  himself  succeeded  her  and  re- 
mained editor  till  the  collapse  of  the  enterprise 
in  1844.  With  the  other  and  better-known  ex- 
periment of  the  Transcendentalists,  the  Brook 
Farm  Community  (q.v.  1.  Emerson  had  little  to 
do.  In  1847  appeared  the  first  volume  of  Emer- 
son's poems,  many  of  which  had  been  published 
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in  the  Dial  during  its  brief  existence.  In  the  same 
year  he  wrote  the  editor's  address  for  the  newly 
founded  Massachusetts  Quarterly  Review,  but  did 
no  further  writing  for  it.  In  October  he  set 
sail  for  Europe  for  the  second  time.  He  delivered 
in  England  a  series  of  lectures,  some  of  which 
he  gathered  together  in  a  volume  entitled  Rep- 
rescntaiive  Men  (1850).  The  subject  suggests 
Carlyle's  Heroes  and  Hero-Worship  of  ten  years 
before;  but  the  treatment  of  the  subjects  and  the 
manner  of  approaching  them  are  different.  With 
Carlyle,  the  hero,  be  it  in  war  or  in  letters,  is  the 
man  who  molds  the  way  of  the  world;  with 
Emerson  the  representative  man  is  so  called  sim- 
ply because  he  stands  for  an  ideal  of  individual 
integrity — a  character  whence  springs  his  worth. 
The  journey  to  Europe  also  resulted  in  1856 
in  a  brilliant  book  of  travel,  English  Traits. 
In  1860  appeared  The  Conduct  of  Life,  a 
volume  of  essays  on  such  subjects  as  "Power,"' 
"Wealth,"  "Fate,"  and  "Culture."  This  was 
followed  in  1867  by  a  collection  of  poems, 
which  had  previously  been  published  in  the 
Dial  and  the  Atlantic  Monthly,  entitled  May- 
Day  and  Other  Pieces,  and  in  1870  by  an- 
other volume  of  ethical  essays,  Society  and 
Solitude.  During  the  winters  of  1868-70  Emer- 
son delivered  a  series  of  lectures  at  Harvard 
College  on  the  Natural  History  of  Intellect, 
which  were  posthumously  published  (1893).  He 
made  his  third  and  last  voyage  to  Europe  in 
1872.  From  about  this  time  on  his  memory 
began  to  show  signs  of  giving  way,  and,  though 
he  retained  t«  the  end  of  his  life  his  command 
of  his  general  ethical  principles,  his  work  after 
1875  was  fragmentary  and  scattering.  In  1874 
he  made  a  collection  of  favorite  poems,  which  he 
called  Parnassus,  and  the  following  year  his  last 
volume  of  essays^,  Letters  and  Social  Aims,  ap- 
peared. A  revised  edition  of  his  poems  followed 
in  1878,  and  the  same  year  were  published  a 
lecture  on  the  "Sovereignty  of  Ethics,"  and  one 
on  the  "Fortunes  of  the  Republic."  His  death, 
which  came  after  a  short  illness,  occurred  at 
Concord,  Mass.,  April  27,  1882. 

Emerson  is  described  as  tall  and  slender. 
He  was  nearly  six  feet  in  height  and  weighed 
about  140  pounds.  He  was  not  erect  in 
carriage.  His  head  was  rather  small  in  di- 
mension, long  and  narrow,  but  lofty  and  sym- 
metrical. "His  face,"  says  Holmes,  "was  thin, 
his  nose  somewhat  accipitrine,  casting  a  broad 
shadow;  his  mouth  rather  wide,  well  formed  and 
well  closed,  carrying  a  question  and  an  assertion 
in  its  finely  finished  curves;  the  lower  lip  a  little 
prominent,  the  chin  shapely  and  firm.  His  whole 
look  was  irradiated  by  an  ever-active  inquiring 
intelligence.  His  manner  was  noble  and  gra- 
cious." His  personal  habits  were  of  the  simplest 
sort,  but  were  in  no  wise  ascetic.  He  is  said 
to  have  been  somewhat  oppressed  by  a  feeling, 
not  uncommon  among  New  Englanders,  of  the 
more  refined  sort  of  physical  insufficiency;  and 
this  trait  may  account  for  the  fact  that  he  rarely 
gave  himself  to  active  measures,  but  chose  to 
live  the  contemplative  life. 

Emerson  takes  rank  among  the  foremost 
writers  of  his  time.  All  his  prose,  with  the  pos- 
sible exception  of  one  or  two  chapters  in  English 
Traits  and  a  few  biographical  sketches,  may  be 
strictly  called  essays.  They  represent  a  point 
of  view  of  singular  imity  and  persistence,  and 
the  chronology  is  really  unimportant.     Possibly 


the  addresses  printed  in  the  volume  called  Xa- 
ture,  together  witii  that  tract,  all  of  which  were 
written  before  1845,  represent  a  slightly  more 
enthusiastic  and  zealous  spirit  than  tlie  later 
essays,  and  are  rather  more  si^ecific  in  subject. 
But,  in  the  main,  all  the  essays  set  forth  a  con- 
stant and  enthusiastic  belief  in  the  value  of  in- 
dividuality and  the  need  of  every  man's  planting 
himself  in  the  ground  of  his  own  consciousness* 
and  natural  affection.  Being  himself  a  man  of 
many  intuitions  and  of  wonderful  vigor  in 
phrasing  them,  he  is  to  be  regarded  as  a  prophet 
rather  than  as  a  philosopher.  He  sought  to  con- 
struct no  system,  but  stood  for  a  constant  idealis- 
tic impulse.  What  he  wrote  was  not  based 
primarily  on  experience,  nor  did  he  ever  write  as 
the  so-called  man  of  the  world. 

Emerson's  poetiy  is  written  from  much  the 
same  point  of  view  as  his  prose.  While  his  con- 
temporaries and  friends  among  American  poets 
were  variously  expressing  themselves,  as  Poe  in 
the  search  for  beauty,  or  Longfellow  in  the 
phrasing  of  generous  truisms  and  romance,  or 
Whittier  in  his  anti-slavery  verse,  or  Holmes  in 
his  graceful  occasional  way,  Emerson  was  utter- 
ing his  feeling  for  the  innate  morality  of  the 
universe.  The  number  of  his  poems  is  not  large, 
for  he  wrote  only  when  the  mood  prompted  him, 
and  not  systematically.  Few  of  his  poems  are 
long,  but  one  is  narrative,  and  almost  all  may 
be  termed  philosophical  and  reflective.  They 
are  by  no  means  so  popular  as  those  of 
Longfellow  or  of  WHiittier ;  but  among  them  are 
to  be  found  some  of  the  best  poems  that 
America  has  produced.  Among  the  best-known 
are:  "The  Sphynx,"  "The  Problem,"  "Hania- 
treya,"  "The  Rhodora,"  "The  Humblebee,"  The 
Snowstorm,"  "Woodnotes,"  the  "Threnody,"  in 
commemoration  of  the  death  of  his  young  son, 
the  "Concord  Hymn,"  "Brahma,"  "Terminus," 
and  the  quatrain  "Sacrifice." 

Emerson  has  been  the  subject  of  much  criti- 
cism. That  of  an  adverse  sort  censvires  him  for 
relying  chiefly  or  altogether  on  his  intuitive  con- 
sciousness instead  of  submitting  his  generaliza- 
tions to  the  test  of  reason.  Though  gifted,  to  a 
degree  very  unusual  among  men,  with  a  genius 
for  piercing  through  appearances,  he  seldom  or 
never  took  the  trouble,  say  the  rationalists,  to 
analyze  these  vivid  impressions  with  a  view  to  as- 
certaining their  verity.  The  consequence  is  that, 
though  some  of  his  Avork  is  fresh  and  wholesome 
in  its  truth-bearing  qualities,  much  of  it  is 
obscure  and  unsubstantiated  in  the  common  ex- 
perience of  mankind.  Another  criticism  some- 
what akin  to  this  is  directed  at  his  frequent 
superficiality,  born  of  the  same  failure  to  verify 
statements  by  patient  investigation.  In  conse- 
quence of  this  trait,  his  work  is  very  uneven, 
disjointed,  and  formless.  It  is  an  agglomera- 
tion of  detached  sentences  and  epigrams,  rather 
than  a  reasonable  and  consecutive  presentation 
of  truth.  Finally,  it  is  charged  that  his  influence 
on  his  immediate  followers  was  to  cultivate  a 
frequently  epigrammatic  and  obscure  manner  of 
uttering  platitudes  and  shallow  thought,  and 
that,  in  the  main,  he  has  retarded  in  America 
the  growth  of  reasonable  thinking  processes. 
On  the  other  hand,  even  his  severest  critics  would 
admit  that  his  influence  has  largely  been  whole- 
some. That  influence  has  certainly  been  vast  no 
other  x^imerican  man  of  letters,  probably,  has  been 
so  potent  a  source  of  inspiration  to  his  fellows. 
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Coming  at  a  time  when  the  general  tendency  in 
America  was  toward  a  belief  in  material  happi- 
ness, he  taught  that  a  man  has  also  a  spring  of 
joy  and  hope  in  his  iimer  consciousness.  He 
stimulated  men  to  a  better  faith  in  themselves, 
induced  them  to  rely  less  on  number,  masses, 
and  externals.  Except  in  a  few  specific  counsels, 
as  about  the  reading  of  books,  he  rarely  uttered 
a  particular  dogma,  but  stood  generally  for  a 
large  and  dignified  attitude  toward  life.  He  was 
a  firm  believer  in  the  iunejf  goodness  of  his  coun- 
try and  of  his  fellow-citizens. 

Emerson's  manner  is  unfailingly  characteristic 
and  original.  He  uses  homely,  simple  language, 
racy  of  the  soil  of  Xew  England,  very  specific 
in  its  wealth  of  imagery,  but  never  crude. 
His  writing  is  almost  always  lively,  but 
never  fails  to  betray  the  calm  and  dignified 
spirit  of  the  writer.  It  is  often  disjointed  and 
often  uneven,  epigrammatic  and  choppy,  but  not 
infrequently  contains  a  passage  of  great  power 
and  beauty.  ^Many  of  his  sayings,  as  "Beauty 
is  its  own  excuse  for  being,"  and  "A  foolish  con- 
sistency is  the  hobgoblin  of  little  minds."  are 
household  phrases,  and  of  longer  passages  few 
anvAvhere  are  more  forcible  than  such  as  that  on 
the  use  of  books,  in  "The  American  Scholar,"  or 
the  closing  paragraphs  of  his  "Lecture  on  the 
Times."  The  precepts  of  such  essays  as  "Self- 
Reliance"  may  be  said  to  be  part  of  the  mental 
marrow  of  every  educated  man  in  America. 

The  standard  edition  of  his  works  is  the  River- 
side in  eleven  volumes  (Boston,  1883-84).  His 
correspondence  with  Carlyle  has  been  edited 
by  Norton  (Boston,  1883).' 

Bibliography.  Commentary  on  Emerson  is 
abundant.  The  chief  source  of  facts  for  his  life 
is  Cabot,  A  Memoir  of  Ralph  Waldo  Emerson 
(Boston.  1887).  Consult,  also:  Holmes,  in  the 
American  !Men  of  Letters  Series  (Boston.  1885), 
and  Garnett  in  the  Great  Writers  Series  (Lon- 
don, 1888),  and  for  a  more  critical  account. 
Cooke,  Emcrsoti:  His  Life,  Writings,  and  Phi- 
losophy (Boston.  1882).  Sketches  of  personal 
traits  may  be  found  in  Higginson,  Contempo- 
raries (Boston,  1899)  :  Thayer,  A  Western  Jour- 
j'C-y  icifh  Emerson  (Boston,  1884)  ;  Conway, 
Emerson  at  Home  and  Abroad  (Boston,  1882)  : 
and  Howells,  Literary  Friends  and  Acquaintance 
(Xew  York,  1900).  Good  critical  essays  are 
those  of  ]VIatthew  Arnold  in  Discourses  in  Amer- 
ica (London,  1885)  :  John  Morley,  in  Critical 
iliscellanies,  vol.  i.  (London.  1893)  :  and  Robert- 
son, in  Modern  Humanists  (London.  1891).  Con- 
sult, also:  Stedman,  The  Poets  of  Ainerica  (Bos- 
ton, 1885)  :  Richardson,  Atnerican  Literature 
(Xew  York,  1887-88)  ;  Emerson.  Emerson  in 
Concord  (Boston.  1888)  :  H.  Grimm,  Xew  Essays 
(Berlin,  1865)  :  and  Wendell.  A  Literary  History 
of  America   (Xew  York.  1900). 

EM'ERTON,  Epuraim  (1851—).  An  Ameri- 
can historian,  born  in  Salem.  Mass.,  and  edu- 
cated at  Harvard  and  Leipzig.  In  the  fall  of 
1876  he  returned  to  America  and  became  a  tutor 
in  history  at  Harvard,  and  in  1882  was  elected 
Winn  professor  of  ecclesiastical  history.  His 
publications  include:  f^ynopsis  of  the  History  of 
Continental  Europe:  The  Study  of  Church  His- 
tory; The  Practical  Method  in  Higher  Historirul 
Education  (1885)  :  An  Introduction  to  the  Study 
of  the  Middle  Ages  (1888);  Medicevnl  Europe 
(1894)  ;    and  Desiderius  Erasmus,  in  "Heroes  of 


the  Reformation"  (1899).  His  two  books  on 
the  Middle  Ages  are  widely  accepted  as  stand- 
ards both  in  England  and  America. 

EMERY  (formerly  emeril,  from  OF.  emeril, 
Sp.,  Port,  esmeril,  It.  smeriglio,  from  Gk.  afivpis, 
smyris,  afiipis,  smiris,  emery).  A  variety  of  co- 
rundum (q.v. ),  or  of  the  same  mineral  species 
of  which  corundum  and  sapphire  (with  Oriental 
ruby,  etc.)  are  also  varieties.  It  agrees  with 
them  very  perfectly  in  hardness  and  specific 
gravity,  but  is  dull,  opaque,  and  not  crystallized, 
sometimes  of  a  grayish  black,  and  sometimes  of 
a  blue  color.  It  contains  chiefly  alumina  and 
oxide  of  iron,  but  less  of  the  former  than  does 
either  corundum  or  sapphire.  It  may  also  have 
small  amounts  of  silica  and  lime.  It  occurs  both 
massive  and  disseminated;  although  very  com- 
pact, it  lias  a  somewhat  granular  structure.  It  is 
found  in  several  parts  of  Europe,  in  Asia  Minor, 
Greenland,  etc.,  generally  in  masses  scattered 
through  aqueous  deposits,  but  in  one  locality  in 
Saxony  in  beds  of  steatite  in  a  schistose  rock, 
^lost  of  the  emery  used  in  America  comes  from 
Turkey,  but  in  the  United  States  it  is  kno^^ni 
to  occur  at  Chester,  Mass.,  and  Peekskill,  N.  Y., 
while  corundum  in  deposits  of  economic  value 
are  found  in  X'orth  Carolina  and  Georgia.  It  is 
found  in  lumps,  having  a  granular  structure. 

It  is  prepared  for  use  by  first  breaking  it  into 
pieces  about  the  size  of  a  hen's  egg,  then  crush- 
ing these  to  powder  by  stamps.  It  is  then 
sifted  to  various  degrees  of  fineness,  which  are 
numbered  according  to  the  meshes  of  the  sieve. 
Plate-glass  manufacturers  and  oiliers  separate 
emery  powder  into  different  degrees  of  fineness 
by  the  method  of  elutriation  (q.v.).  A  number 
of  copper  cylinders  of  graduated  capacities  are 
placed  in  a  row,  and  filled  with  water ;  the  emery, 
churned  up  with  an  abundance  of  water,  is  ad- 
mitted by  a  pipe  into  the  smallest ;  it  then  passes 
to  the  next  in  size,  and  finally  flows  from  the 
largest ;  and  thus,  as  a  given  quantity  of  water 
with  emery  suspended  in  it  passes  in  equal  times 
tlirough  vessels  of  varying  capacities,  the  amount 
of  agitation  will  obviously  be  greatest  in  the 
smallest  vessel,  least  in  the  largest,  and  in  like 
proportion  with  the  intermediate ;  the  largest 
particles,  therefore,  sink  in  the  smallest  vessel, 
and  so  on  till  only  the  very  finest  will  reach  the 
largest  vessel.  In  this  manner  any  number  of 
gradations  of  fineness  may  be  obtained,  accord- 
ing to  the  number  of  sizes  of  the  vessels.  Elu- 
triation in  oil  or  gum-water  is  sometimes  used 
on  a  smaller  scale,  the  emery  being  stirred  up  in 
the  liquid,  and  portions  poured  off  at  different 
intervals  of  time,  the  finest  being  of  course  the 
last  to  settle.  The  use  of  the  oil  or  gum  is  to 
make  the  subsidence  take  place  more  slowly. 

Emery  thus  prepared  is  used  for  a  great  many 
important  purposes  in  the  arts.  Being  next  in 
hardenss  to  diamond-dust  and  crystalline  corun- 
dum, the  lapidary  uses  it  for  cutting  and  polish- 
ing many  kinds  of  stone.  Glass  stoppers  of  all 
kinds  are  ground  into  their  fittings  with  it. 
Plate  glass  is  ground  flat  by  its  means;  it  is  also 
used  in  glass-cutting,  and  in  grinding  some  kinds 
of  metallic  fittings.  When  employed  for  the 
polishing  of  metals,  it  has  to  be  spread  on  some 
kind  of  surface  to  form  a  sort  of  fine  file.  Emery 
paper,  emery  cloth,  emery  sticks,  emery  cake, 
and  emery  stone  are  various  contrivances  for 
such  purposes.     Emery  paper  is  made  by  sifting 
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emery  over  paper  which  has  been  covered  with  a 
coating  of  glue.  It  is  used  either  by  wrapping 
it  round  a  tine  file  or  a  sticky  or  in  the  hand, 
according  to  the  form  of  the  work.  Emery  cloth 
is  made  like  emery  paper,  with  coarse  calico  sub- 
stituted for  the  paper.  The  emery  does  not 
adhere  so  well  to  this  as  to  paper,  and  it  is 
therefore  not  used  by  metal-workers,  who  work 
emery  paper  till  smooth  with  wear,  but  is  chiefly 
used  for  purposes  where  the  hand  alone  is  used, 
and  paper  would  tear.  Emery  sticks  are  used 
for  the  same  purposes  as  emerj^  paper  wrapped 
round  files;  they  are  made  of  deal  sticks  shaped 
like  files,  then  glued  over,  and  dipped  once  or 
twice  in  a  heap  of  emery.  Emery  stone  is  a 
kind  of  earthenware  mixed  with  emery,  formed 
by  pressing  a  mixture  of  clay  and  emery  into 
suitable  molds,  and  then  firing,  like  common 
, earthenware.  It  is  molded  into  wheels,  laps, 
etc.  Its  hardness  and  cutting  power  are  very 
considerable.  Emery  wheels  are  most  efficient; 
they  vary  in  diameter  from  1  to  36  inches,  and 
are  revolved  at  a  high  velocity.     See  Abrasives. 

EMMERY,  Stemiex  Albert  (1841-91).  An 
American  musician.  He  was  born  at  Paris, 
Maine,  and  studied  at  Leipzig,  where  he  had  such 
distinguished  teachers  as  Richter,  Hauptmann, 
and  Plaidy.  After  further  tuition  under  Spind- 
ler  at  Dresden  he  returned  to  Portland,  and  was 
shortly  afterwards  appointed  instructor  at  the 
JS'ew  England  Conservatory  in  Boston.  Here  he 
remained  for  three  years,  and  upon  the  establish- 
ment of  the  College  of  Music  of  Boston  Univer- 
sity was  made  professor  of  harmony  and 
counterpoint  at  that  institution.  His  works 
comprise  pianoforte  compositions,  songs,  string- 
quartets,  part  songs,  and  two  text-books  respec- 
tively on  pianoforte  playing  and  on  The  Ele- 
ments of  Harmony.  The  latter  is  regarded  as  a 
standard  work. 

EM'ESA.     See  Homs. 

EMET'IC  (Lat.  emeiicus,  Gk.  if^eriKds,  emeti- 
kos,  emetic,  from  ifieTv,  emcin,  to  vomit).  Medi- 
cine given  for  the  purpose  of  producing  vomit- 
ing (q.v. ).  Emetics  are  given  when  it  is  desir- 
able to  relieve  the  stomach  of  some  noxious  or 
indigestible  substance,  as  a  poison,  or  excess  of 
food,  or  some  special  article  of  diet  which  has 
disagreed.  In  some  diseases  of  the  respiratory 
organs,  emetics  are  given  as  a  quick  and  safe 
method  of  removing  accumulated  mucus  from  the 
air-passages;  and  in  croup  (q.v.)  their  action  is 
especially  favorable,  being  often  followed  by  ex- 
pectoration and  a  rapid  improvement  in  the  suf- 
focatiA'e  symptoms.  There  are  two  classes  of 
emetics:  (1)  Local  irritants  to  the  stomach, 
as  mustard;  (2)  emetics  acting  on  the  vomiting 
centre  in  the  brain,  as  ipecacuanha,  apomorphia, 
and  tartar  emetic.  The  former  are  safer;  but 
ipecacuanha  is  well  borne  by  children  with  croup. 
Emetics  are  to  be  given  with  great  caution  in  all 
very  depressed  states  of  the  system,  as  their  pri- 
mary action  is  to  produce  nausea  (q.v.).  which 
is  attended  always  with  more  or  less  diminution 
of  the  vital  power,  and  often  with  great  depres- 
sion of  the  heart's  action,  amounting  to  syncope 
or  fnintintr. 

EMETIC  MUSHROOM.  See  Fungi,  Edible 
AND  Porsoxors. 

EM'ETINE     (from    Lat.    rmetieu.'i.    emetic), 
C3oH4cN05.     An  alkaloid  which  forms  the  active 
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principle  of  ipecacuanha-root.  It  is  a  yellowish- 
white  powder,  which  is  slightly  soluble  in  cold 
water,  but  dissolves  readily  in  alcoliol.  When 
taken  internally,  it  exhibits  violent  emetic  prop- 
erties.    See  Ipecacuanha. 

EMEU  (Port,  etna,  probably  from  an  Austra- 
lian word).  A  ratite  bird  of  Australia,  closely 
allied  to  the  cassowary,  but  larger,  sometimes 
weighing  about  130  pounds,  and  next  to  the 
ostrich  in  size.  It  differs  from  the  cassowary  in 
having  the  bill  horizontally  depressed,  the  head 
feathered  and  destitute  of  a  bony  crest,  and  the 
throat  nearly  naked  and  with  no  pendant  wat- 
tles. The  feet  are  three-toed,  as  in  the  cassowary, 
and  the  wings  are  mere  rudiments  hidden  be- 
neath the  loose  filamentous  feathers  of  the  body. 
The  color  is  dull  brown,  mottled  with  ding}' 
gray;  the  young  are  striped  with  black.  When 
assailed,  emeus  strike  backward  and  obliquely 
with  the  feet,  like  the  cassowary,  and  they  are 
so  powerful  that  a  stroke  of  the  foot  is  said  to 
be  sufficient  to  break  a  man's  leg.  They  cannot 
flj',  but  run  very  ffeetly.  They  are  timid  and 
peaceful,  and  trust  altogether  to  speed  for  safety, 
unless  hard  pressed.  In  a  wild  state  they  some- 
times occur  in  small  flocks,  but  they  have  now  be- 
come extinct  in  the  more  thickly  settled  parts 
of  Australia.  The  extinction  of  the  genus  will 
be  prevented,  however,  by  its  being  preserved  in 
a  state  of  domestication,  as  they  are  very  easily 
domesticated,  breed  readily  in  that  state,  and 
the  fiesh  and  eggs  are  excellent.  The  common 
emeu  has  frequently  bred  in  Europe,  where  it  is 
constantly  seen  in  menageries,  or  domesticated 
in  English  parks.  The  eggs  are  six  or  seven  in 
number,  dark  green ;  the  male  performs  the  prin- 
cipal part  of  the  incubation.  The  fat  beneath 
the  skin  contains  much  oil ;  six  or  seven  quarts 
are  obtained  from  a  single  bird,  and  on  this  ac- 
count it  has  been  much  hunted  in  Australia. 
Its  food  consists  chiefly  of  roots,  fruits,  and 
herbage.  The  only  note  is  a  drumming  sound, 
which  is  frequently  emitted.  Two  species  of 
emeu  are  recognized  by  ornithologists,  the  most 
common  of  which  is  Dromceus  yovce-HoUandice, 
above  described.  A  less-kno\\Ti,  slender  species, 
of  Western  Australia,  is  Dromceus  inornatus. 
These  constitute  the  family  Dromieidiie,  of  which 
a  fossil  species  has  been  discovered  in  the  Ter- 
tiarv'   deposits   of   India.      See   Plate   of   Casso- 

W.^RIES. 

EMIGRATION  (Lat.  emigratio,  removal 
from  a  place,  from  rmigrare,  to  emigrate,  from 
e,  out  -f  migrare,  to  depart).  In  the  broadest 
sense  emigration  denotes  the  transfer  of  resi- 
dence from  one  place  to  another.  But  so  broad  a 
definition  includes  many  phenomena,  such  as  the 
movement  from  rural  districts  to  the  cities  or 
the  settling  of  the  West  by  pioneers  from  the 
Atlantic  States,  which  are  not  commonly  desig- 
nated as  emigration.  To  be  an  emigrant  usually 
implies  that  a  person  leaves  his  owti  State  and 
places  himself  under  the  jurisdiction  of  a  for- 
eign power,  that  his  destination  is  widely  dis- 
tant from  the  mother  country,  and  that  he  is  one 
of  many  who  are  doing  the  same  thing.  Immi- 
gration is  obviously  the  same  thing  as  emisra- 
tion,  however  we  define  the  latter,  viewed  from 
the  standpoint  of  the  countr\'  which  receives  per- 
sons from  other  lands. 

History.  The  movement  of  tribes  and  races, 
some    account    of    which    will    be    found    in    the 
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article  Migkations,  is  one  of  the  chief  features 
of  history  from  the  earliest  times.  On  tne  other 
hand,  emigration  is  a  comparatively  modem 
phenomenon;  it  is  a  movement  of  individuals 
rather  than  tribes  and  communities,  and  while 
it  may  assume  vast  proportions,  the  initiative 
proceeds  from  individuals.  The  history  of  emi- 
gration in  this  sense  really  begins  with  the  dis- 
covery of  America,  particularly  with  the  estab- 
lishment of  English  colonies  on  the  North  Ameri- 
can continent.  Though  the  Spanish  power  was 
planted  in  South  America  and  about  the  Gulf  of 
Mexico  much  earlier,  the  Spanish  administration 
was  monopolistic  in  the  extreme  and  did  not  pro- 
mote emigration  to  the  New  World.  As  all  for- 
eigners were  excluded  from  the  Spanish  colonies, 
and  no  Spaniards  permitted  to  betake  themselves 
thither  without  special  permission  of  the  Crown, 
it  will  be  understood  that  no  considerable  stream 
of  immigrants  flowed  into  them.  Xor  were  the 
French  more  successful.  As  they  copied  in  the 
New  World  the  feudal  privileges  and  inequalities 
of  the  Old,  the  French  colonies  offered  no  refuge 
to  the  oppressed.  In  the  period  of  French  rule 
in  Canada,  France  indeed  poured  forth  or  drove 
forth  some  of  the  best  elements  of  the  nation  in 
considerable  numbers,  but  these  were  Huguenots, 
to  whom  Canada  was  barred. 

In  marked  contrast  with  these  colonies  were 
the  English  settlements  in  the  New  World. 
Widely  scattered,  they  offered  to  the  Pilgrim  in 
New  England,  the  Quaker  in  Pennsylvania,  and 
the  Catholic  in  Maryland  freedom  from  the  re- 
strictions of  the  Old  World,  while  most  of  the 
colonies  offered  complete  religious  freedom  to 
all  comers.  It  was  therefore  to  the  North  Ameri- 
can continent  that  the  stream  of  emigration 
Avhich  had  its  principal  sources  in  England  and 
Germany  flowed.  During  the  brief  period  of 
Dutch  rule  on  the  Hudson,  there  was  some  influx 
of  Netherlanders,  with  wdiom  were  associated 
some  Huguenot  refugees,  Avhile  the  Swedish  set- 
tlements on  the  Delaware  were  too  ephemeral  to 
leave  many  traces  behind  them  in  the  population 
of  the  region.  From  central,  eastern,  and  south- 
ern Europe  there  was  no  emigration  in  the 
eighteenth  century;  nor  did  it  assume  consider- 
able proportions  until  the  close  of  the  nineteenth 
centuiy.  The  numbers  of  such  emigrants  were 
very  small  compared  with  those  of  modern  times ; 
precise  records  do  not  exist,  but  it  may  be  re- 
called that  in  1800,  after  at  least  a  century  and 
a  half  of  occupation,  the  United  States  had  a 
population  of  5,308,483,  and  this  fact  may  be 
contrasted  Avith  the  immigration  record  for  the 
ten  years  1881  to  1890  of  5.240,616  persons. 

Modern  emigration  begins  in  the  nineteenth 
century,  though  its  earlier  years  showed  no 
marked  increase  on  the  shifting  population  dur- 
ing the  preceding  century,  as  is  evidenced  by  the 
paucitj^  of  records.  It  was  not  until  1820  that 
the  first  statistics  on  the  siibject,  namely  those 
of  immigration  into  the  United  States,  were 
established,  while  until  1840  only  742,564  ar- 
rivals were  recorded.  In  tlie  meantime  Aus- 
tralia had  been  opened  up  for  settlement,  but 
before  the  gold  discoveries  (1850)  it  had  not 
attained  a  population  of  half  a  million  souls. 
The  potato  famine  in  Ireland,  the  economic 
distress  of  Europe  generally  in  the  period  of 
1845-50,  and  the  discovery  of  gold  in  California 
and  Australia  stimulated  an  emigration  far  in 
excess    of    anything    which    had    previously    oc- 


curred. While  the  number-  fell  off  somewhat 
after  1860,  due  in  large  measure  to  the  condi- 
tions in  the  United  States,  the  principal  goal  of 
tlie  emigrants  from  Europe,  it  rose  again  after 
1870  luitil  it  reached  its  highest  jjoint  in  the 
early  eighties. 

Difficulty  of  jMeasuremext.  Precise  figures 
cannot  be  given,  as  the  records  of  the  ports  of 
departure  as  well  as  those  of  arrival  are  not 
always  to  be  had.  From  a  statistical  standpoint 
there  are  many  obstacles  to  a  perfecth'  accurate 
record,  the  chief  being  that  of  double  counting. 
Emigrants  return  to  their  native  land  and  again 
emigrate,  which  causes  double  counting  at  the 
ports  of  departure;  while  emigrants  pass  from 
one  country  into  another,  particularly  from 
Canada  to  the  United  States,  and  this,  together 
with  the  return  of  persons  who  have  been  in 
the  country  before,  causes  double  counting  at  the 
points  of  arrival.  These  difliculties,  which  pre- 
vent perfectly  exact  measurements,  such  as  the 
calculation  of  an  emigration  rate  for  comparison 
with  other  phenomena  of  the  population  move- 
ment, do  not  impeach  the  testimony  of  all 
available  records  as  to  the  general  growth 
of  emigration.  The  emigration  figures,  so  far 
as  they  are  recorded  in  the  European  countries, 
are  based  upon  such  diverse  elements  that  careful 
Avriters  abstain  from  the  attempt  to  make  a 
total.  Almost  equally  unsatisfactory  for  com- 
parative purposes  are  the  records  of  the  countries 
which  receive  immigrants.  Some  notion  of  the 
volume  of  emigration  from  Europe  can  be  gained 
from  the  fact  that  from  1841  to  1900  the  rec- 
ords of  the  United  States  show  18,527,516  ar- 
rivals. Other  regions  received  comparatively  few 
immigrants  until  recent  years.  In  1870  the 
arrivals  in  the  United  States,  356.383,  far  ex- 
ceeded those  of  Canada,  Brazil,  Argentina,  Uru- 
guay, and  Australia  combined,  which  according 
to  the  records  of  those  countries  amounted  to 
108,772  persons,  while  in  1890  the  arrivals  in 
the  United  States,  405.021,  were  less  than  those 
of  the  five  regions  above  named,  546,934.  For 
later  years  figures  are  not  available,  as  Canada 
has  discontinued  its  statistics  of  immigration; 
but  it  may  be  stated  in  roimd  numbers  that 
from  three-quarters  of  a  million  to  one  million 
of  persons  leave  Europe  annually  for  foreign 
lands,  of  whom  about  one-half  come  to  the  United 
States. 

Causes.  No  attempt  to  summarize  the  causes 
of  emigi'ation  in  a  single  phase  can  be  success- 
ful. They  are  as  numerous  as  the  motives  which 
determine  conduct.  At  one  time  it  is  the  spirit 
of  adventure  which  calls  men  fortli  to  seek  their 
fortunes  in  the  unkno\A'n.  This  is  peculiarly  the 
case  with  the  gold-seekers,  whether  they  followed 
the  Spanish  arms  to  the  conquest  of  ]\Iexico  and 
Peru,  or  flocked  to  the  mines  of  California  and 
of  Australia,  or  in  our  own  day  bear  the  hard- 
ships of  an  arctic  climate  in  the  Klondike  and 
at  Nome.  Religious  oppression  has  been  a 
powerful  element  in  causing  emigration,  as  illus- 
trated in,  our  ovm  early  history,  and  to-day  in  the 
influx  of  Russian  and  Rumanian  Jews.  Crop 
failures,  like  the  potato  famine  in  Ireland,  and 
industrial  depression  at  home,  are  potent  factors 
in  determining  men  to  emigrate.  The  hope  of 
economic  betterment,  the  attraction  of  cheap 
land,  and  the  prospect  of  becoming  land-owners, 
the  solicitation  and  representations  of  friends  or 
relatives  who  have  preceded  them — in  short,  an 
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infinite    variety    of    circumstances    may   have    a 
deciding  intluenee. 

Effects.  As  to  the  effect  of  emigration  upon 
the  mother  country,  opinions  are  most  diverse, 
and  if  no  general  agreement  has  been  reached  it 
is  because  the  elements  in  the  problem  are  so 
complex.  Emigration  seems  on  the  face  of  it  to 
retard  the  growth  of  population,  and  in  Ireland 
it  has  caused  a  large  decrease  in  the  number  of 
inhabitants.  The  following  table,  compiled  by 
the  Italian  Statistical  Office,  is  offered  in  evi- 
dence : 


Italy 

France 

United  Kingdom 

England  and  Wales 

Scotland 

Ireland 

German  Empire 

Austria 

Hungary 

Switzerland 

Sweden 

Norway  

Denmark 


Emigration, 
1890 


115,595 
20,560 
218,116 
139,979 
20,653 
57,484 
97,103 
28,236 
27,422 
6,693 
30,128 
10,991 
10,298 


Emigrants 
per  1000 
inhab. 


3.88 
0.54 
5.77 
4.82 
5.07 
12.15 
2.02 
1.18 
1.79 
2.28 
5.34 
5.53 
4.79 


Excess  of 
births  over 
deaths  per 
1000  inhab. 


9.52 

1.00 

9.86 

10.69 

12.15 

4.11 

11.38 

7.28 

7.94 

5.67 

10.83 

12.27 

11.51 


The  table  shows  in  its  first  column  a  large 
absolute  emigration  from  England  and  Wales, 
Italy  and  Germany;  but  turning  to  the  second 
column  we  observe  that  these  countries  do  not 
show  the  largest  relative  emigration,  being  ex- 
ceeded by  Ireland,  which  has  quite  an  exceptional 
position,  and  by  Norway,  Sweden,  and  Scotland. 
On  the  other  hand,  it  cannot  but  be  observed  from 
the  second  column  that  even  in  Ireland  and  much 
more  so  in  the  other  countries  the  figures  are 
very  small  as  compared  with  the  population. 
Nor  should  it  be  forgotten  that  the  loss  often  is 
ofl'set  not  only  by  the  natural  growth  of  popu- 
lation, but  sometimes,  as  in  France,  by  immigra- 
tion. Again,  on  the  theory  that  emigration  car- 
ries off  the  surplus  population,  it  is  thought  by 
some  that  were  there  no  cmigrution  the  excess 
of  births  over  deaths  would  not  be  so  large  as 
it  actually  is.  All  this  is  speculation,  and  we 
are  brought  back  to  the  starting-point  that  emi- 
gration involves  a  loss  of  population. 

The  Loss  by  Emigration.  But  opinion  is  by 
no  means  unanimous  that  such  a  loss  is  an  evil. 
Increasing  population  may  or  may  not  be  a 
national  gain.  In  certain  regions  there  can  be 
no  doubt  that  increase  tends  to  overpopulation, 
but  this  cannot  be  asserted  of  Europe  generally. 
It  is,  however,  pointed  out  that  emigrants  are 
as  a  rule  grown  men  in  the  active  years  of  life. 
In  fact,  of  the  arrivals  in  the  United  States  in 
1900-01,  80.1  per  cent,  were  adult  males  be- 
tween the  ages  of  fourteen  and  forty-five,  while 
in  the  population  at  large  there  were  in  1900 
only  47.07  per  cent,  between  the  ages  of  fifteen 
and  forty-four.  Emigration  means  a  loss  of 
able-bodied  workers.  How  great  is  the  loss  ? 
Various  attempts  have  been  made  to  estimate 
this.  One  method,  that  of  the  celebrated  Ger- 
man statistician  Engel,  reckons  the  value  of  an 
emigrant  by  the  cost  of  his  education  and  rear- 
ing. Other  writers  insist  that  his  value  should 
be  reckoned  by  his  productive  capacity,  and 
claim  that  either  the  annual  income  of  a  labor- 
ing man,  or  at  least  the  excess  of  his  production 


over  his  personal  consumption,  should  be  taken 
as  a  basis  for  calculating  the  capital  which  such 
incame  represents.  Results  will  vary  according 
to  circumstances  and  methods  of  calculation,  but 
they  vary  from  a  capitalized  value  of  $200  to 
$2000  per  head,  which  with  an  emigration  of 
100,000  persons  would  mean  an  annual  loss  of 
$20,000,000  to  $200,000,000.  Considerable  as 
these  figures  are,  they  shrink  into  insignificance 
when  compared  with  the  national  wealth  of 
Great  Britain  or  of  Germany  or  even  of  Italy,  the 
only  countries  which  furnish  an  annual  emigra- 
tion of  100,000  persons.  Moreover,  it  is  not 
universally  conceded  that  these  calculations  are 
right  in  principle,  that  men  as  such  have  a  value 
to  the  community  which  represents  a  capital 
sum. 

Still,  if  emigration  is  regarded  as  a  positive 
loss,  it  must,  on  the  other  hand,  be  granted  that 
it  has  compensation  in  helping  build  up  new 
markets  for  the  mother  countrj'.  In  short,  the 
conditions  which  surround  emigration  are  so 
complex  that  any  general  rule  of  its  value  or 
harmfulness  to  the  mother  country  must  be  so 
guarded  as  to  be  practically  valueless. 

Relation  of  the  Government  to  Emigra- 
tion. The  attitude  of  the  State  toward  emigra- 
tion has  been  infiuenced  not  so  much  by  economic 
considerations  as  by  political  and  sentimental 
motives.  It  has  ranged  from  positive  encourage- 
ment to  absolute  indifference  and  2>ositive  opposi- 
tion. The  attitude  of  governments  has  been 
greatly  influenced  by  the  possession  of  colonies 
or  by  their  absence.  Whenever  the  State  has  had 
distant  colonies  it  has  sought  to  direct  the 
stream  of  emigration  to  them,  and  has  offered 
particular  inducements  to  intending  colonists. 
Before  the  establishment  of  self-government  in 
the  Australian  colonies.  Great  Britain  organized 
in  1837  a  board  of  colonization  commissioners, 
succeeded  in  1840  by  the  Colonial  Land  and  Emi- 
gration Board,  whose  chief  function  was  to  pro- 
vide emigrants  for  the  colonies,  by  spreading 
information  and  by  assisting  emigrants  with 
passage  money.  France  in  like  manner  jjrovides 
special  encouragement  for  French  settlers  in 
Algeria,  and  Germany  is  entering  the  same  path 
as  respects  its  possessions  in  Africa.  Coloniza- 
tion societies  with  the  support  of  the  Govern- 
ment authorities  offer  another  opportvuiity  foi-. 
the  State  to  show  its  interest  in  promoting 
emigration. 

States  which  have  no  colonies  of  their  own 
have  either  sought  to  discourage  emigration  or 
have  remained  indifferent  to  it.  In  the  early 
days  of  last  century  emigration  was  an  offense 
against  the  law  in  many  countries  of  Continental 
Europe.  Such  restrictions  have  long  since  passed 
away,  and  were  succeeded  by  complete  indiffer- 
ence, emigration  becoming  a  private  matter  whicli 
the  State  had  to  tolerate,  but  in  which  it  took 
no  part.  The  movement  has,  however,  reached 
such  proportions  that  most  of  the  European 
States  have  passed  laws  designed  to  protect  in- 
tending emigrants  and  to  prevent  reckless  emi- 
gration. Such  laws  exist  in  England,  in  Bel- 
gium since  1876,  Switzerland  since  1888,  Italy 
smce  1889,  Germany  and  Austria  since  1897. 
These  laws  have  many  features  in  common.  Tlie 
maritime  nations  prescribe  rules  for  the  trans- 
portation of  emigrants,  and  establish  inspecting 
officers  to  carry  them  out.  These  rules  extend 
to  the  fitness  of  the  vessels  employed,  their  sea- 
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■worthiness,  their  facilities  for  caring  for  emi- 
grants, feeding  them,  and  providing  suitable  med- 
ical attendance.  They  also  prescribe  rules  for 
the  sanitary  inspection  of  vessels,  the  exclusion 
of  persons  suffering  from  contagious  diseases, 
and    kindred    matters. 

A  second  feature  of  these  laws  relates  to  immi- 
gration agents  and  the  immigration  contract.  In 
all  the  agent  requires  the  license  of  some  Gov- 
ernment authority  for  the  prosecution  of  his  busi- 
ness and  is  required  to  give  bonds  for  his  faithful 
observance  of  the  law.  He  renders  himself  liable 
to  fine  or  imprisonment  by  any  false  pretenses. 
In  general  these  laws  prescribe  that  the  contract 
between  the  agent  and  the  intending  emigrant 
must  be  in  writing.  As  an  illustration  of  the 
scope  of  such  laws  it  may  be  noted  that  in 
Germany  any  contract  which  contemplates  the 
payment  of  the  passage  money  after  arrival  is 
illegal,  and  that  no  contract  can  be  entered  into 
in  which  a  foreign  State  or  society  pays  any  part 
of  the  passage  money.  In  Switzerland  contracts 
must  be  individual,  and  no  agreement  to  furnish 
a  given  number  of  emigrants  is  valid. 

A  third  feature  of  such  legislation  is  the 
establishment  of  official  bureaus  of  information 
for  intending  emigrants,  which  is  a  special  fea- 
ture of  the  Swiss  and  Belgian  legislation,  such 
officers  to  give  no  advice  either  for  or  against 
emigration,  but  to  furnish  the  fullest  possible 
authentic  information  upon  any  questions  con- 
cerning foreign  countries  and  transportation 
thereto  which  may  be  put  to  them.  Such  offices 
are  intended  as  a  corrective  of  the  naturally  glow- 
ing accounts  furnished  by  interested  agents,  who. 
however  strictly  prohibited  by  the  law  from  giv- 
ing false  information,  cannot  readily  resist  the 
temptation  to  increase  their  business  operations. 
Consult:  Mayo-Smith,  Emigration  and  Immi- 
gration (Xew  York,  1890)  ;  Philippovich  (editor), 
Ausuunderung  und  Atisic-anderungspolitik  in 
Deutschland  (Leipzig.  1892)  ;  id.,  "Auswan- 
derung,"  in  Handudrterhuch  der  Staatstmssen- 
schaften,  edited  by  Konrad  Elster  and  others,  vol. 
ii.  (Jena,  1899).  To  these  might  be  added  many 
of  the  English  works  on  Colonization,  such  as 
those  of  Wakefield,  ^lerival,  and  Torrens.  Works 
which  treat  the  subject  from  the  standpoint  of 
immigration  are  cited  under  that  head.  See 
Colony;  Immigration;  Migration. 

EMIGRES,  a'me'gra''  (Fr.,  p.p.  of  emigrer, 
from  Lat.  cmigrare,  to  emigrate).  The  name 
given  to  the  Royalists  who  fled  from  France  dur- 
ing the  Revolution  of  1789.  After  the  disturb- 
ances at  Paris  and  the  taking  of  the  Bastille 
(July  14,  1789),  the  princes  of  the  royal  family 
departed  from  France  with  a  numerous  following 
of  the  French  nobility.  In  the  autumn  of  the 
same  year  an  even  larger  number  took  flight,  and 
the  climax  was  reached  in  1791,  at  the  time  of 
the  adoption  of  the  new  Constitution.  Nobles, 
prelates,  priests,  and  monks  crossed  the  frontier 
into  Germany,  Holland,  and  Switzerland,  and 
even  penetrated  in  large  numbers  as  far  as  Italy. 
France  was  drained  of  her  aristocracy  and  left  to 
the  mercy  of  hot-headed  revolutionists,  while  the 
flight  of  so  many  of  the  nobility  brought  sus- 
picion on  the  King  and  those  few  who  remained. 
The  emigres,  in  fact,  did  incalculable  harm  to 
France,  not  only  by  leaving  their  country  at  a 
time  of  graA'e  crises  and  danger,  but  also  by  plot- 
ting with  her  enemies  at  a  critical  moment,  and 
thus    exasperating    the    Republicans.      A    court 


formed  itself  round  the  Bourbon  princes  at 
Coblenz ;  a  government,  with  ministers  and  a 
tribunal  of  justice,  was  established,  and  communi- 
cation was  kept  up  with  all  the  foreign  courts 
unfavorable  to  the  Revolution.  Under  the 
command  of  the  Prince  of  Conde  a  corps 
of  emigres  ■n'as  formed,  which  attached  it- 
self to  the  force  of  the  Duke  of  Brunswick, 
gathered  at  Coblenz.  The  result  was  that 
the  severest  laws  were  now  put  in  force  against 
the  emigres.  Their  lands  were  confiscated,  and 
the  penalty  of  death  was  proclaimed  against  any 
one  who  should  support  or  enter  into  communica- 
tion with  them :  thirty  thousand  of  the  nobility 
were  placed  on  the  list  of  emigres  and  exiled 
forever  from  the  soil  of  France,  although  many  of 
them  had  refused  to  bear  arms  against  their  coun- 
try. Xot  until  after  the  failure  of  their  attempt 
to  land  at  Quiberon  in  1795  did  they  abandon  all 
thoughts  of  penetrating  into  France  by  force  of 
arms.  Conde's  corps,  after  the  Peace  of  Lune- 
ville  ( 1801 ) ,  was  obliged  formally  to  disband,  and 
its  leader  sought  an  asylum  in  Russia.  Already 
imder  the  Directory  ( q.v. ) ,  however,  many 
emigres  had  endeavored  to  obtain  permission  to 
return  to  France.  The  general  amnesty  proclaim- 
ed by  Xapoleon  as  First  Consul  (1799)  was, 
therefore,  joyfully  hailed  by  the  greater  portion 
of  the  emigres.  Many,  however. did  not  return  un- 
til after  the  do^^^lfall  of  Napoleon.  Dignities,  pen- 
sions, and  offices  M'eTe  then  showered  upon  these 
faithful  adherents  of  the  Bourbons ;  but.  ac- 
cording to  the  Charter  of  1814.  they  were  unable 
to  recover  either  their  estates  or  their  privileges. 
Finally,  under  the  Villele  Ministry,  those  who 
had  lost  their  land  estates  received  a  compen- 
sation of  thirty  million  francs  yearly  based  on 
a  capital  of  one  thousand  million  francs.  This 
was  by  the  law  of  April  27,  1825.  After  the 
July  revolution,  however,  the  grant  was  with- 
drawn. Consult:  Saint-Gervais,  Histoire  des 
emigres  frangais  depiiis  1789  jusqu'a  1828  (3 
vols.,  Paris,  1828)  :  Morse-Stephens,  History  of 
the  French  Revolution    (London,  1891)  ;  Daudet, 

Histoire     de     Vcmigration     Coblenz,     1789-1793 

(Paris,    1889).      See   France. 

EMILE  OU  DE  L'EDUCATION,  a'meF  oo 
de  la'du'ka'syoN'.  A  socialistic  and  didactic 
treatise,  in  the  form  of  a  romance,  by  Jean 
Jacques  Rousseau  (1762),  It  derives  its  title 
from  the  name  of  its  hero  and  preaches  the  benefit 
of  a  broader,  less  fixed,  and  less  conventional 
j)olicy  in  -education  generally.  Its  views  led 
to  the  condemnation  of  the  work  in  France  and 
Switzerland,  but  the  educational  reforms  of  which 
it  was  the  cause  have  affected  modern  pedagogical 
methods  in  many  features.  See  Rousseau,  Jean 
.Jacques. 

EMILIA.  A  territorial  division  of  northern 
Italy,  comprising  the  eight  provinces  of  Bologna, 
Ferrara,  Forli,  Modena,  Parma.  Piacenza,  Ra- 
venna, and  Reggio  nell'  Emilia.  Area,  7920 
square  miles.  Population,  in  1891,  2,198,500;  in 
1901,  2,451,752.  Prior  to  its  inclusion  in  the 
Kingdom  of  Italy,  in  1860,  it  consisted  of  the 
former  duchies  of  Parma  and  ^lodena  and  the 
Papal  Romagna.  The  name  is  derived  from  the 
Via  Emilia,  a  highway  which  traverses  the  dis- 
trict and  was  built  by  the  censor  .F^milius  Lepi- 
dus,  B.C.  180.  to  connect  with  the  Via  Flaminia, 
or  great  northern  road  from  Rome. 
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EMILIA.  ( 1 )  The  wife  of  lago  and  maid  of 
Desdeiiiona  in  IShakespeare's  Othello,  who  un- 
masks her  husband  and  is  killed  by  him.  (2)  The 
faithful  lady-in-waiting  of  Hermione  in  Shake- 
speare's  Winter's   Tale. 

EMILIA  GALOTTI,  a-me'le-a  ga-lot'te.  A 
tragedy  by  Lessing,  produced  in  1772.  The  plot 
is  taken  from  the  Roman  story  of  Virginia, 
whose  name  Lessing  first  intended  to  give  to  the 
play.  The  Prince  of  CTuastalla  conceives  a  pas- 
sion for  the  heroine,  and,  on  the  day  of  her 
marriage  to  Count  Appiani,  causes  the  murder  of 
the  bridegroom  and  carries  Emilia  off  to  his 
castle.  There  she  is  found  by  her  father,  Odoardo, 
who  stabs  her  to  save  her  from  dishonor.  The 
tragedy  was  adapted  for  the  English  stage  by 
Thompson  in  1794. 

EM'ILY.  The  pretty  niece  of  the  retired  sail- 
or Peggotty,  in  Dickens's  David  Copperfield,  better 
known  by  her  uncle's  affectionate  diminutive  for 
her  name,  'Little  Em'ly.'  She  is  engaged  to  her 
cousin.  Ham,  from  childhood,  but  is  seduced  by 
Steerforth. 

EMINENCE  (Fr.  eminence,  Lat.  eminentia, 
from  eminere,  to  jut  forth,  from  e,  out  -+- 
minere,  to  jut) .  A  title  applied  in  early  times  to 
various  dignitaries  of  the  Church.  It  was  re- 
stricted in  1631  by  L^rban  VIII.  to  cardinals,  the 
three  ecclesiastical  <>lectors  of  the  German  Empire 
(the  archoishops  of  Treves,  Mainz,  and  Cologne), 
and  the  Grand  blaster  of  the  Knights  of  Saint 
John.  At  present  the  title  is  given  to  cardinals 
only. 

E'MINENCE  GRISE,  a'me'naNs'  grez,  L' 
(Fr.,  the  gray  cardinal).  The  nickname  given 
to  the  Capuchin  Francois  Leclerc  du  Tremblay 
('Father  Joseph'),  the  confessor  of  Cardinal 
Richelieu.  (See  Eminence  Rouge.)  A  painting 
by  Gerome  represents  him  descending  the  palace 
stairway  of  his  master,  greeted  by  an  obsequious 
throng  in  front  and  followed  by  hostile  gestures, 
to  both  of  which  he  pretends  to  give  no  heed. 

EMINENCE  ROUGE,  rwzh,  L'.  (Fr.,  the  red 
cardinal).  A  jiopular  nickname  of  Cardinal 
Richelieu,  from  his  scarlet  robes. 

EMINENT  DOMAIN.  In  modern  public 
law,  the  right  of  the  sovereign  to  appropriate  the 
property  of  the  subject  for  public  purposes.  This 
right  is  an  incident  of  sovereignty  and  not  of  the 
paramount  title  which,  under  the  feudal  system  of 
land  tenure  in  England  and  elsewhere,  the  State 
enjoys.  It  has  no  aflinity,  therefore,  with  the 
State's  right  of  escheat  in  failure  of  heirs,  and  of 
forfeiture  for  treason  or  felony,  which,  whether 
tenure  does  or  does  not  exist  in  a  given  jurisdic- 
tion, are  sur\'ivals  of  the  feudal  relation  of  lord 
and  tenant.  Eminent  domain  is  more  nearlv 
allied  to  the  State's  right  to  take  the  property 
of  its  subjects  or  citizens  by  taxation,  and  in  the 
exercise  of  the  wide  range  of  public  functions 
comprehended  under  the  police  power.  It  dif- 
fers from  the  power  of  taxation  in  the  fact  that 
the  latter  always  involves  the  notion  of  the  equal 
distribution  of  a  public  burden  among  a  num- 
ber of  persons,  and  from  the  exercise  of  the 
police  power  in  that  eminent  domain  contem- 
plates the  taking  of  property  for  use,  and  not 
its  destruction,  in  the  public  interest.  Neither 
can  the  exercise  of  this  power,  however  arbitrarily 
done,  be  described  as  confiscation,  as  it  is  (1) 
alwavs  exercised  under  forms  of  law,  (2)   for  the 


public  good,  and  (3)  in  practice,  at  least,  by 
making  compensation  for  the  property  taken. 
Though  usually  applied  to  real  property,  the 
right  of  eminent  domain  extends  equally  to  per- 
sonal property.  Though  the  term  is  of  foreign 
origin  and  found  its  way  into  our  law  through 
its  employment  by  Grotius,  Vattel,  and  certain 
English  jurists,  and  though  it  is  everywhere  rec- 
ognized as  an  attribute  of  sovereignty,  it  is  no- 
where else  in  such  common  vise  as  in  the  United 
States.  This  is  doubtless  due  to  the  restraints 
upon  the  exercise  of  the  right  provided  by  our 
constitutional  system,  which  have  resulted  in  an 
elaborate  judicial  commentary  upon  its  nature 
and  the  methods  and  conditions  on  which  it  may 
be  exercised.  Relating,  as  it  does,  to  the  exercise 
of  the  sovereign  power,  it  is  in  legal  theory 
completely  unfettered  in  those  nations  in  which 
the  sovereign  power  is  wholly  committed  to  the 
Government.  In  such  States,  if  compensation  be 
made  for  property  taken  under  the  exercise  of 
this  right,  it  is  as  an  act  of  grace  and  not  of 
legal  obligation.  Thus,  while  in  fact  the  British 
Parliament  always  provides  for  making  due  and 
reasonable  compensation  to  the  owner  of  prop- 
erty so  taken,  it  is  not  bound  to  do  so,  nor  does 
the  validity  of  the  exercise  of  the  power  in  a 
given  case  depend  at  all  on  such  provision. 

Blackstone,  it  is  true,  argaies  that  the  right 
of  the  subject  to  compensation  is  a  common-law 
right,  and  that  the  legislature  can  do  no  more 
than  compel  the  owTier  to  alienate  his  land  for  a 
reasonable  price ;  but  Blackstone  wrote  without 
adequate  knowledge  of  the  powers  of  Parliament. 
The  statement  is  strictly  true  of  the  exercise  of 
the  power  of  eminent  domain  in  most  of  the 
United  States ;  but  this  is  due  to  the  existence 
of  constitiitional  provisions  by  which  the  power 
of  Congress  and  of  the  State  legislatures  is  re- 
stricted, and  not  to  any  general  rule  of  the  com- 
mon law. 

The  right  of  eminent  domain  resides  in  the 
several  States  of  the  L'nited  States  as  an  in- 
cident of  their  sovereignty,  and  it  is  one  of  the 
implied  powers  vested  in  Congress  by  the 
Constitution.  The  restriction  of  the  Fed- 
eral Constitution  upon  its  exercise  (which 
binds  only  Congress,  and  not  the  State 
Legislatures)  is  in  the  clause  which  de- 
clares that  no  person  shall  be  "deprived  of  life, 
liberty,  or  property  without  due  process  of  law" ; 
and  that  'private  property'  shall  not  'be  taken  for 
public  use  without  just  compensation'  (Amend- 
ments, Art.  V.) .  The  people  of  the  several  States, 
with  a  few  exceptions,  have  bound  their  Legis- 
latures by  similar  constitutional  provisions,  and 
in  at  least  one  of  the  States  in  which  these  safe- 
guards are  not  expressly  set  forth  in  the  funda- 
mental law,  they  have  been  held  to  be  implied 
from  'the  spirit  and  tenor  of  the  whole  instru- 
ment.' It  may,  therefore,  be  regarded  as  a  part 
of  tlie  constitutional  law  of  the  United  States 
that  no  person  can  lose  his  property  by  eminent 
domain  except  it  be  taken  for  ( 1 )  public  use, 
(2)  by  due  process  of  law,  and  (3)  for  just 
compensation.  The  courts  will  declare  uncon- 
stitutional and  void  any  act  of  Congress  or  of 
a  State  Legislature  which  transcends  these  re- 
strictions. 

The  phrase  'public  use'  has  been  liberally  inter- 
preted by  the  courts.  It  is  held  to  include  not 
only  public  improvements  carried  on  by  the 
State,  as  the  construction  of  harbors,  canals,  for- 
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tifications,  the  erection  of  ligh'thouses,  and  other 
public  buildings,  etc.,  but  also  private  or  quasi- 
public  enterprises  in  Avhich  the  public  have  an 
interest,  as  railroads,  ferries,  turnpikes,  bridges, 
mills,  etc.  In  the  latter  class  of  cases  the  State 
may  act  through  a  corporation  or  individual,  act- 
ing as  its  agent,  and  it  is  no  objection  to  the 
exercise  of  the  power  that  it  involves  gain  or  is 
sought  for  purjjoses  of  gain  by  such  agent. 

As  to  what  constitutes  'due  process  of  law'  in 
such  cases  there  is  some  difference  of  opinion. 
The  usual  procedure  is  by  condemnation  proceed- 
ings, thef  course  of  which  is  determined  by  gen- 
eral law.  These  are  instituted,  like  any  equity 
suit,  by  petition  presented  to  a  court  of  com- 
23etent  jurisdiction,  and  hearings  may  be  had, 
either  by  the  court  or  before  a  master  or  referee 
appointed  for  the  purpose.  The  final  step  in  such 
a  proceeding  is  an  order  of  condemnation  and 
award,  which  is  binding  like  any  other  judicial 
decree  or  judgment.  But  the  Legislature  may 
substitute  any  other  process,  no  matter  how  sum- 
mary, provided  only  that  notice  of  the  proceed- 
ings is  given  to  the  owner  of  the  property  to  be 
taken. 

Just  compensation  means  payment  of  the  full 
value  of  the  property  taken  or  of  any  interest 
therein,  whether  present  or  future,  vested  or  con- 
tingent. There  has  been  some  conflict  of  au- 
thority as  to  whether  the  flooding  of  lands  and 
the  construction  and  operation  of  an  elevated 
railroad  to  the  detriment  of  adjoining  owners 
constitute  a  'taking'  of  property  within  the  sense 
of  the  constitutional  provision,  but  the  later  and 
the  prevailing  view  is  that  the  owner  is  entitled 
to  compensation  in  such  eases.  But  for  merely 
consequential  damages  resulting  from  public 
works,  he  must  usually  look  for  relief  to  other 
provisions   of   law   or  to  the   Legislature. 

Consult:  Kent,  Commentaries  on  American 
Laic;  Mills,  Eminent  Domain  (2d  ed..  Saint 
Louis,  1888)  ;  Lewis,  Eminent  Domain  (2d.  ed., 
Chicago,  1900)  ;  Randolph,  Eminent  Domain 
(Boston,  1894)  ;  Cooley,  Treatise  on  the  Con- 
stitutional Limitations  ichich  Best  Upon  the 
Legislative  Power  of  the  State  (6th  ed.,  Bos- 
ton, 1890)  ;  Thayer,  Cases  in  Constitutional  Law 
(Boston,  1894).  See  So\'eeeigxty ;  Taxation; 
Police  Power;  Railroads. 

EMINESCU,  a-me'nesh.  Michael  (1850-89). 
A  Rumanian  poet  and  publicist.  He  was  born 
near  Botoshani,  Moldavia,  and  was  educated  at 
the  imiversities  of  Vienna  and  Berlin,  where  he 
became  imbued  with  Schopenhauer's  philosophy. 
After  his  return  to  Rumania  he  successively  be- 
came librarian  at  the  L^niversity  of  Jassy  and 
editor  of  the  conservative  paper  Timpiil,  in 
Bucharest.  During  the  latter  part  of  his  life  he 
was  insane.  In  his  poems,  which  treat  of  a  great 
variety  of  subjects — political,  social,  and  reli- 
gious— and  w'hich  afford  an  insight  into  the  deep 
emotional  experiences  of  the  author,  Eminescu 
reveals  himself  as  the  greatest  lyricist  of  Ru- 
mania. Among  his  finest  productions  are  his 
sonnets  and  his  political  satires.  The  sixth  edi- 
tion of  his  collected  works  was  published  at 
Bucharest,  under  the  title  Poesii  in  1884  (6th  ed. 
1892).  Several  of  them  have  been  translated  into 
German  by  Carmen  Sylva  and  others. 

EMIN  PASHA,  a'men  pa-shii'  (1840-92).  An 
African  explorer  and  governor  in  the  Eg;^'ptian 
Sudan.  He  Avas  born  at  Oppeln,  Prussia,  of 
Jewish    parents,    his    real    name    being    Eduard 


Schnitzer.  He  studied  at  Breslau,  Berlin,  and 
Konigsberg,  taking  his  degree  in  medicine.  He 
went  to  Turkey  in  1864,  where  in  the  following 
year  he  received  an  appointment  as  surgeon  in 
the  Turkish  Army,  and  in  1875  he  removed  to 
Egj'pt,  where  he  became  surgeon-general  of  the 
Eg^^ptian  army  in  the  Sudan  under  the  com- 
mand of  General  Gordon.  In  1878  he  was  ap- 
pointed by  General  Gordon  Governor  of  the  equa- 
torial provinces  in  the  southern  Sudan,  with  the 
title  of  Bey.  Emin  proved  himself  an  able  ad-  ' 
ministrator,  and  in  two  j'ears  the  provinces, 
which  had  hitherto  been  a  source  of  expense  to 
the  Egyptian  Government,  became  self-support- 
ing. He  personally  conducted  exploring  expedi- 
tions, adding  greatly  to  the  geographical  knowl- 
edge of  Central  Africa,  and  securing  valuable 
collections  of  botanical  and  zoological  specimens. 

After  the  revolt  of  the  dervishes  under  the 
]Mahdi  in  1881,  he  was  completely  cut  off  from 
Egypt  and  the  rest  of  the  world,  but  was  able 
to  maintain  himself  and  keep  the  provinces 
under  his  control.  While  he  was  still  isolated 
from  the  civilized  world  he'  was  made  a  pasha  by 
the  Egj'ptian  Government  (1887).  In  the  fol- 
lowing year  he  was  rescued  by  an  expedition  led 
by  Henry  M.  Stanley,  who  tried  in  vain  to  induce 
Emin  to  return  with  him  to  Egj'pt ;  but  the 
Pasha  would  not  leave  his  people,  to  whom  he 
was  devoted.  In  the  following  year,  however, 
influenced  by  representations  of  the  dervishes,  the 
provinces  rose  in  revolt,  and  Emin  was  deposed 
and  imprisoned.  On  beiii7  released  he  reluctantly 
left  the  country,  and  returning  to  Eg\'pt,  resigned 
his  office.  A  year  later  (1890)  he  entered  the 
service  of  the  German  East  Africa  Company,  and 
accompanied  Dr.  Stuhlmann  on  an  expedition  to 
Central  Africa.  It  was  while  engaged  in  this 
work,  which  he  prosecuted  with  heroic  energy,  in 
spite  of  almost  extinct  eyesight,  that  he  was 
assassinated  by  two  Arabs.  Consult :  Buchta, 
Der  Sudan  unter  iigyptischer  Herrschaft  (Leip- 
zig, 1888)  ;  Stanley,  In  Darkest  Africa  (New 
York,  1890)  ;  Schynse,  Mit  Stanley  tmd  Emin 
Pascha  durch  Deutsch  -  Ost  -  Africa  ( Cologne, 
1890)  ;  and  Schweitzer,  Emin  Pascha  (Berlin, 
1898). 

EMIR,  or  Ameer,  e'mer  or  a-mer'  (Ar.  'amir, 
prince,  from  'amara,  to  be  prince).  A  title  given 
in  central  and  w'estern  Asia  and  northern  Africa 
to  independent  chieftains,  and  actual  or  supposed 
descendants  of  ]\Iohammed  through  his  daugh- 
ter Fatima.  The  latter  are  nominally  members 
of  the  first  four  social  orders,  but  have  few 
special  privileges  except  the  right  to  wear  tur- 
bans of  green,  the  Prophet's  color.  The  number 
claiming  this  descent  is  considerable,  but  they 
are  often  beggars.  The  leaders  in  the  earlier  re- 
ligious wars  of  the  jNIohammedans  had  the  title 
of  emir,  and  it  was  borne  as  a  title  of  nobility  by 
several  families  of  high  rank — as,  for  example, 
the  first  heads  of  the  Ommiads  of  Spain.  As  a 
title  the  word  is  used  with  others  to  denote  dis- 
tinct offices,  such  as  'Amir  al-Mu'minin,  'prince 
of  the  faithful,'  a  title  of  the  caliphs.  'Amir  al- 
Muslimin,  signifying  the  same  thing,  was  a  title 
adopted  bj'  the  Almoravides.  'Amir  el-'Umara', 
'prince  of  princes,'  was  the  title  of  the  first  min- 
ister under  the  caliphs  and  the  East  Indian 
]\Ioguls.  who  united  in  his  own  person  the  high- 
est civil  and  military  dignities.  It  is  now  the 
title  of  the  governors  of  different  provinces.  The 
Turkish    master    of    the    horse    is    stvled    'Amir 
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okhur ;  the  standard-bearer,  'Amir  al-'Alam;  and 
the  leader  of  the  caravans  of  pilgrims  to  Mecca, 
Amir  al-Hajj. 

EMISSION  THEORY  OF  LIGHT.  See 
Light:  Xewtox,  Isaac. 

EM''MA,  Adelheid  Wilhelmine  Tiiekesia 
(18-58 — ).  Queen  regent  of  the  Netherlands 
from  1890  to  1898.  She  was  born  at  Arolsen, 
Germany,  the  second  daughter  of  Prince  George 
Victor  of  Waldeck  and  Pyrmont.  She  was  mar- 
ried to  King  William  III.  of  Holland,  January  7, 
1879,  by  whom  she  has  had  one  daughter,  the 
present  Queen  ^^■ilhclmine  of  Holland.  After 
the  death  of  William  III.  (November  23,  1890), 
she'  conducted  the  regency  until  the  accession  of 
her  daughter  to  the  throne,  September  6,  1898. 

EMMAN'UEL,  or  IMMAN^UEL  (Heb.,  God 
is  with  us).  A  name  occurring  in  Isaiah  vii.  14, 
and  viii.  8^  and  referred  to  with  a  special  ap- 
plication to  Jesus  in  Matt.  i.  23.  The  historical 
connection  of  the  name  is  as  follows :  Ahaz,  King 
of  .Judali,  stood  in  fear  of  a  threatened  siege 
of  Jerusalem  by  Rezin,  King  of  Syria,  and  Pekah, 
King  of  Israel.  Isaiah  tells  Ahaz  not  to  fear, 
and  assures  him  that  the  threatened  invasion 
Mill  never  come  about;  and  as  a  sign  for 
this  he,  unasked,  says  that  a  young  woman  will 
bear  a  son  who  will  be  called  Immanuel,  and 
who,  while  quite  young,  will  witness  the  destruc- 
tion of  both  kings.  Most  modern  scholars  see 
in  the  name  no  reference  to  Jesus,  and  maintain 
that  the  context  precludes  the  interpretation  put 
upon  the  passage  by  !Matthew.  Just  who  the 
young  woman  was  is  a  mooted  question.  By  some 
(Lagarde,  McCurdy),  she  is  identified  with  the 
wife  of  Ahaz — the  child  would  then  be  Hezekiah ; 
by  others  (Hitzig  and  Reuss)  with  the  wife  of 
the  prophet ;  by  still  others  the  young  woman 
is  supposed  to  be  indefinite,  and  the  word  to  mean 
2i\\y  young  woman. 

EMMANUEL  COLLEGE.  A  college  of 
Cambridge  University.  It  was  founded  in  1584 
by  Sir  Walter  jNIildmay,  sometime  Chancellor  of 
the  Exchequer  under  Queen  Elizabeth,  for  a 
master  and  thirteen  fellows.  From  the  first  it 
ivas  a  'nursery  of  Puritanism.'  as  Laud  called 
it,  a  number  of  those  emigrating  to  America  in 
the  first  half  of  the  seventeenth  century  being  of 
this  college.  The  most  noted,  John  Harvard,  gave 
his  library  and  half  his  fortune  to  the  American 
college  which  bears  his  name.  There  were  in 
1902  thirteen  fellowships,  twenty-two  scholar- 
ships, and  four  sizarships,  besides  exhibitions  and 
prizes.  The  college  has  the  presentation  of  a 
mmiber  of  livings  and  schools.  Among  the  noted 
men  who  have  belonged  to  the  college  are  Arch- 
bishops Sancroft  and  Cudworth,  both  of  whom 
were  masters  of  the  college ;  Sir  William  Temple, 
Samuel  Parr,  and  Bishop  Hall. 

EMMAUS,  eni'ma-iis  (Lat.,  from  Gk.  E////ao?;c). 
The  name  of  two  places  in  Palestine.  ( 1 )  The 
modern  'Amwas,  about  15  miles  west  by  north  of 
Jerusalem,  near  the  old  Roman  road  to  Jaffa. 
This  town  is  first  mentioned  in  connection  with 
the  Maccabean  War  of  Independence  (I,  Mace, 
iii.,  iv.,  and  ix.).  Near  here  Judas  Maccabaeus 
won  his  great  victory  over  the  Syrian  general 
Gorgias.  In  Roman  times  it  was  the  capital 
of  one  of  the  ten  toparchies  into  which  Judea 
was  divided  (Pliny,  v.  70),  and  was  for  a  while, 
during  the  war  with  Rome,  a.d.  68-70,  the  head- 
quarters   of    tlie    Fifth    Legion.        Early    in   the 


third  century  the  name  Nicopolis  was  given  to 
it,  for  what  reason  is  not  known.  Near  by  are 
springs  famed  in  ancient  literature.  With  the 
Moliammedan  conquest  the  place  lost  its  im- 
portance. (2)  The  village  Emmaus  mentioned  in 
Luke  xxiv.  13  as  distant  60  stadia  from  Jeru- 
salem. The  site  is  not  certainly  known.  Of 
several  proposed  identifications  the  two  most  like- 
ly are  ( 1 )  with  the  modern  Koloniyeh,  about  35 
stadia  northwest  of  Jerusalem,  and  ( 2 )  with  the 
modern  El-Kubebe,  about  64  stadia  from  Jeru- 
salem. The  reasons  for  ( 1 )  are,  briefly,  that  the 
name  indicates  the  ancient  site  of  a  Roman  'col- 
ony,' and  Josephus  (Wars,  vii.  6,  6)  speaks  of  a 
colony  of  Roman  veterans  as  established  at  an 
Emmaus,  30  stadia  from  Jerusalem.  It  must  be 
admitted,  however,  that  it  is  not  certain  that 
this  is  the  place  referred  to  by  Josephus,  and 
further,  that  the  distance,  30  stadia  instead  of 
60,  is  not  favorable  to  the  identification.  In  favor 
of  (2)  are  the  distance  and  the  tradition  current 
in  the  Middle  Ages.  But  as  the  tradition  seems 
to  have  been  based  solely  on  the  identity  of  dis- 
tance, it  is  of  small  value.  For  Conder's  identi- 
fication with  the  modern  Khamasa.  southwest  of 
Jerusalem,  there  is  no  support  other  than  the 
similarity  of  names. 

EMMEN'AGOGTJES  (from  Gk.  IfinTiva,  em- 
mcna,  menses,  from  fv,  eii,  in  -+-  fxr/v,  men,  month 
-\-  aywySg,  agof/os,  leading,  from  ayetv,  agein,  to 
lead).  Medicines  intended  to  restore,  or  to 
bring  on  for  the  first  time,  the  menstrual  flow  in 
women.  The  emmenagogues  chiefly  in  use  are 
preparations  of  aloes,  iron,  myrrh,  and  other 
stimulants,  in  connection  with  purgatives ;  and 
also  the  local  use  of  the  warm  bath,  leeches,  fo- 
mentations, etc.  Some  recommend  still  more  pow- 
erful and  direct  applications  to  the  uterine 
mucous  membrane,  as  galvanic  pessaries,  lunar 
caustic,  scarifications,  etc. ;  but  these  are  not  in 
general  use.     See  Menstruation. 

EMMENDINGEN,  em^men-dlng-en.  A  town 
in  Baden,  Germany,  on  the  Elz,  nine  miles  north 
of  Freiburg.  Tv/o  modern  churches,  the  Rathaus, 
and  statues  of  the  Margraves  Jakob  III.  and 
Karl  II.  are  among  its  principal  features.  It 
has  breweries,  and  manufactures  of  rope,  paper, 
tobacco,  and  cigars.  Crowning  a  hill  three  miles 
to  the  west  are  the  extensive  ruins  of  the  Hoch- 
burg  fortress,  dismantled  by  command  of  Louis 
XIV.  in  1689.    Population,  in  1900,  6202. 

EMMENTHAL,  em'men-tiil.  An  Alpine  val- 
ley in  the  Canton  of  Bern,  Switzerland,  one  of 
the  most  picturesque  and  fertile  in  the  country. 
It  is  about  25  miles  long,  10  to  12  miles  wide, 
and  is  traversed  by  the  Grosse  Emme  and  the 
Ilfis  rivers.  The  chief  town  in  the  valley  is 
Langnau    (q.v. ). 

EMMERAM,  em'mer-am,  or  EMMERAN, 
Saint  (?— c.715).  A  South-German  missionary. 
As  Bishop  of  Poitiers  he  had  determined  to  con- 
vert the  pagans  of  Pannonia,  but  was  finally  pre- 
vailed upon  by  the  Bavarian  Duke  Theodo  to 
propagate  and  purify  the  Christian  religion  in 
Bavaria.  After  rendering  eflfective  services  there 
as  a  missionary  during  a  period  of  three  years 
he  undertook  a  pilgrimage  to  Rome,  but  was 
slain  within  a  short  distance  from  Ratisbon  by 
the  son  of  the  Duke,  to  avenge  his  sister's  dis- 
honor, which,  as  subsequently  appeared,  had  been 
unjustly  imputed  to  Emmeram.  He  Avas  buried 
at  Ratisbon,  where  the  famous  monastery  of  the 
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Benedictines,  bearing  his  name,  afterwards  arose. 
The  22d  of  September  has  been  dedicated  by  the 
Roman  Catholic  Church  in  his  honor. 

EMMERAN,  em'mer-an,  EusEBius.  See 
Daumer.  Geokg  Friedkich. 

EMMERICH,  em'mer-lK.  A  town  in  the 
Prussian  Rhine  Province,  on  the  right  bank  of 
the  Rhine,  about  57  miles  northwest  of  Diissel- 
dorf  and  five  miles  from  the  Dutch  frontier 
(Map:  Prussia,  B  3).  The  streets  are  broad  and 
clean  and  the  houses  distinctly  Dutch  in  char- 
acter. T\vo  of  its  churches  are  worthy  of  notice — 
that  of  Saint  Aldegund.  a  handsome  Gothic  edi- 
fice of  the  fifteenth  century,  and  the  ]Munster  or 
Church  of  Saint  JSIartin,  with  a  fine  crypt,  carved 
choir-stalls,  and  the  shrine  of  Saint  Willibrord. 
The  town  owns  its  gas  and  water  works,  and  has 
manufactures  of  liqueurs,  chocolate,  chemicals, 
leather,  pianos,  brushes,  hosiery,  and  tobacco. 
Its  river  trade  is  considerable,  consisting  largely 
of  produce,  cattle,  and  Rhine  salmon.  Population, 
in  1890.  9622:  in  1900,  10.517.  Emmerich's  his- 
tory dates  from  the  seventh  century.  In  1233  it 
came  under  the  dominion  of  the  counts  of  Gel- 
dern,  by  \\hom  it  was  raised  to  the  rank  of  a 
city,  but  in  1402  it  passed  to  Cleves.  In  the  fif- 
teenth century  it  belonged  to  the  Hanseatii! 
League,  and  is  believed  to  have  contained  then  a 
population  of  40.000.  ^  It  subsequently  shared 
the  fortunes  of  the  Duchy  of  Cleves. 

EMMERICH,  AxNA  Katharixa  (1774-1824). 
A  German  nun  and  visionary.  She  was  born  in 
Westphalia,  and  from  1803  to  1811  lived  at  the 
INIonastery  of  Agnetenberg.  near  Diilmen.  Like 
Veronica  Juliani.  iMaria  von  IMdrl,  and  others, 
she  was  believed  to  have  been  stigmatized,  and 
was  particularly  celebrated  for  her  ecstatic  vis- 
ions of  the  Passion.  Her  experiences  were  de- 
scribed by  Clemens  Brentano  (Munich,  1852), 
and  by  the  Abbe  Cazal&s  at  Paris  in  1870. 

EMTVCERSON,  Henry  Robert  (1853—).  A 
Canadian  barrister  and  politician,  born  at 
Maugerville,  N.  B.  He  was  educated  at  Acadia 
(N.  S.)  College  and  Boston  (Mass.)  University 
Law    School,   was   admitted   as   an   attorney   in 

1877,  and  called  to  the  Xew  Brunswick  bar  in 

1878.  From  1888  to  1890  he  was  a  Representa- 
tive in  the  Xew  Brunswick  House  of  Assembly, 
in  1891  became  a  member  of  the  Legislative 
Council,  and  in  1892  president  of  the  Executive 
Council.  Subsequently  he  was  chief  commis- 
sioner of  public  works  and  member  of  the  House 
of  Assembly  for  Albert  Coimty.  From  1897  to 
1900  he  was  Attorney-General  and  Premier  of 
New  Brunswick,  and  in  1900  became  member  of 
the  Canadian  House  of  Commons  for  Westmore- 
land County,  X.  B. 

EM'MET,  Robert  (1778-1803).  An  Irish  pa- 
triot and  orator.  The  third  and  youngest  son  of 
Dr.  Robert  Emmet,  an  Irish  State  physician,  he 
was  born  in  Dublin.  After  education  at  private 
schools,  he  became  a  distinguished  prize-winner 
at  Trinity  College.  Dublin,  and  an  eloquent  mem- 
ber of  the  Historical  Society.  Summoned  before 
the  faculty  and  governmental  visitors  in  1798 
as  a  LTnited  Irishman,  he  resigned  from  college, 
and  traveled  on  the  Continent,  where  he  had  in- 
terviews with  Xapoleon  and  Talleyrand  in  1802. 
Xapoleon  promised  to  aid  Irish  independence, 
and  Emmet  returned  secretly  to  Ireland,  with 
the  idea  of  planning  a  general   revolution.     On 


July  23,  1803,  an  immature  rising  took  place. 
Emmet,  dressed  in  fancy  attire,  and  attended 
by  a  hundred  conspirators  armed  with  muskets 
and  pikes,  marched  to  seize  Dublin  Castle.  On 
their  way  the  men  with  pikes  murdered  the  aged 
Lord  Kilwarden,  whom  they  met  in  his  carriage, 
and  assassinated  Colonel  Brown  of  the  Fourth 
Regiment,  who  was  walking  on  the  Coombe. 
Emmet  was  in  despair  at  these  excesses,  and 
after  the  ordinary  guard  with  their  first  volley 
had  dispersed  the  rioters,  he  lied  to  the  Wicklow 
mountains,  intending  to  escape  to  the  Continent. 
His  affection  for  Curran's  daughter  led  to  his 
arrest  when  seeking  a  final  interview  with  her. 
He  was  tried  for  treason,  condemned  to  death, 
and  hanged  the  following  day.  His  speeches  de- 
livered before  receiving  sentence  and  on  the  scaf- 
fold are  held  to  be  models  of  patriotic  eloquence. 
"0  Breathe  Xot  His  Xame,"  and  '"She  is  Far 
from  the  Land  ^\]iere  Her  Young  Hero  Sleeps."' 
two  of  the  most  pathetic  poems  of  his  college 
friend,  Moore,  conunemorate  the  sad  fates  of 
Emmet  and  Miss  Curran.  Consult:  Madden, 
Life  of  Robert  Emmet  (Xew  York.  1856)  :  and 
J'obert  Emmet:  Cause  of  His  Rebellion  (Lon- 
don, 1871). 

EMMET,  RosixA.    See  Sherwood,  Rosina. 

EMMET,  Thomas  Addis  (1764-1827).  An 
Irish  lawyer  and  politician.  An  elder  brother 
of  Robert  Emmet,  he  was  born  in  Cork.  He 
obtained  a  scholarship  and  the  degree  of  B.A.  at 
Trinity  College,  Dublin,  and  the  degree  of  M.D. 
at  Edinburgh  University.  On  the  advice  of  Sir 
James  ^lackintosh,  however,  he  abandoned  medi- 
cine for  law,  and  was  admitted  to  the  Dublin 
bar  in  1790.  As  counsel  of  the  United  Irishmen, 
he  was  arrested  with  others  for  treason  and 
imprisoned  from  1798  to  1802.  He  regained  his 
freedom  as  a  political  exile,  forbidden  to  re- 
enter British  territory  under  hea\y  penalties. 
He  visited  Hamburg.  Brussels,  and  France,  where 
upon  his  brother's  condemnation  and  execution, 
he  interviewed  Xapoleon.  who  was  contemplating 
an  invasion  of  England.  Finally  he  went  to 
Xew  York  and  joined  the  American  bar.  He 
gained  distinction  and  a  large  practice,  and  in 
1812  was  elected  Attorney  General  of  Xew  York 
State.  He  died  suddenly  while  pleading  in  court. 
He  wrote  sketches  of  Irish  historA^  for  McXevin's 
Pieces  of  Irish  History  (1807).  Consult: 
Haynes,  Life  of  Thomas  A.  Emmet  (London, 
182*9)  ;  and  Madden,  Memoir  (Xew  York,  1856). 

EMMET,  Thomas  Addis  (1828—).  An  Ameri- 
can gynipcologist,  born  at  Charlottesville.  Va. 
His  father,  Dr.  John  Patten  Emmet,  was  pro- 
fessor of  chemistry  and  materia  medica  at  the 
University  of  Virginia.  His  grandfather  was 
Thomas  Addis  Emmet,  an  Irish  lawyer  and  a 
leader  of  the  United  Irishmen,  afterwards  Attor- 
ney General  of  the  State  of  Xew  Y'ork;  and  his 
grand-uncle  was  the  Irish  patriot  Robert  Emmet. 
After  a  partial  academic  course  at  the  Univer- 
sity of  ^'irginia,  Dr.  Emmet  received  his  medi- 
cal degree  from  the  Jefferson  ^Medical  College  of 
Philadelphia  in  1850.  He  then  acted  for  two 
years  as  physician  in  the  Emigrant  Hospital, 
Ward's  Island,  and  after  1852  practiced  medicine 
in  Mew  York  City.  From  1855  to  1862  he  was 
also  assistant  surgeon,  from  1862  to  1872  sur- 
geon-in-chief, and  from  1872  to  1900  visiting  sur- 
geon, in  the  Women's  Hospital  of  the  State  of 
New  York.     In  1876  he  was  appointed  consulting 
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physician  to  Roosevelt  Hospital,  New  York  City. 
Dr.  Emmet  contributed  a  number  of  interesting 
papers  to  medical  magazines;  but  his  chief 
literary  work  is  his  Principles  and  Practice  of 
Gyncecology    (1879). 

EM'METSBURG.  A  city  and  the  county-seat 
of  Palo  Alto  County,  Iowa,  about  150  miles 
north  by  west  of  Des  Moines ;  on  the  Des  Moines 
River,  and  on  the  Burlington,  Cedar  Rapids  and 
Xorthern,  and  the  Chicago,  Milwaukee  and  Saint 
Paul  railroads  (Map:  Iowa,  CI).  It  is  in  an 
agricultural,  dairying,  and  stock-raising  region, 
and  has  grain-elevators,  flouring-mills,  cream- 
cries,  etc.  Population,  in  1890,  1584;  in  1900, 
2361. 

EM'METT,  D.\NiEL  Decatur  (1815—).  An 
American  actor  and  song-writer,  originator  of 
'negro  minstrel'  performances.  He  was  born  at 
Mount  Vernon,  Ohio,  and  after  serving  in  the 
army,  joined  a  circus  company  in  1835.  In  1842, 
in  association  with  'Frank'  Bro^vn,  'Billy'  Whit- 
lock,  and  'Dick'  Phelam.  he  organized  the  'Vir- 
ginia Minstrels,'  the  first  company  of  its  kind, 
which  made  its  first  appearance  at  the  old 
Chatham  Square  Theatre,  New  York  City,  Febru- 
ary 17,  1843,  and  subsequently  appeared  in 
Boston  and  in  England,  where  Emmett  remained 
until  1844.  In  1859  Emmett  composed  the  fa- 
mous song  of  Dixie,  afterwards  the  war-song  of 
the  South.  His  publications  include  such  popu- 
lar songs  as  "Old  Dan  Tucker,"  "Boatman's 
Dance,"  "The  Road  to  Richmond,"  "Walk  Along, 
John,"  and  "Early  in  the  Mornin'." 

EMMINGHATJS,  em'mlng-hous.  Karl  Berx- 
HAKD  Arwed  (1831 — ).  A  German  political 
economist,  born  at  Xiederrossla  (Saxe-Weimar) . 
He  was  educated  at  Jena,  became  editor  of  the 
Bremer  EandeJsilatt  in  1861,  and  from  1866  to 
1873  was  professor  of  agricultural  science  in  the 
Polj-technical  School  of  Karlsruhe.  Subsequently 
he  was  elected  director-in-chief  of  the  German  Life 
Insurance  Bank  at  Gotha.  His  woi'ks  on  politi- 
cal economy  include:  Allgemeine  Gewerkslehre 
(1868)  ;  Das  Armemcesen  tind  die  Armengesetz- 
gebung  in  europaischen  Staaten  (in  collabora- 
tion, 1870)  ;  and  a  Geschichte  der  Lebensversich- 
erungshanlc  fiir  Deutschland  zu  Gotha   (1877). 

EM'MITSBURG.  A  tovm  in  Frederic  County, 
Md.,  50  miles  northwest  of  Baltimore,  on  a 
branch  of  the  Western  Maryland  Railroad 
(I\lap:  ISIaryland,  H  2).  In  the  vicinity  are 
Mount  Saint  Mary's  College  (Roman  Catholic), 
opened  in  1808,  and  Saint  Joseph's  Academy, 
conducted  by  the  Sisters  of  Charity.  Settled 
about  1757,  Emmitsburg  received  its  present 
name  in  17S5  and  was  incorporated  in  1824. 
Population,  in  1890,  844;  in  1900,  849. 

EM'MONS,  Ebex-ezer  (1799-1863).  An  Amer- 
ican geologist,  born  in  Middlefield.  Mass. 
He  Avas  educated  at  Williams  College.  Avhere  he 
filled  for  a  time  the  professorship  of  natural  his- 
tory. His  research  work  in  geologj^  and  mineral- 
ogy secured  for  him  a  position  on  the  New  York 
State  Geological  Survey,  as  geologist-in-chief  of 
the  second  district.  As  a  result  of  his  investi- 
gations in  this  field  and  in  the  New  England 
States,  he  introduced  a  new  stratigraphic  divi- 
sion, the  Taeonic  system  (q.v. ),  to  include  a 
group  of  limestones  and  metamorphosed  rocks 
that  were  thought  to  underlie  the  Silurian.  His 
views  in  favor  of  the  independence  and  unity  of 


the  system  were  supported  for  a  long  time  by 
many  good  authorities,  but  it  is  now  generally 
conceded  that  the  Taeonic  rocks. are  the  equiva- 
lents of  Cambrian  and  Silurian  strata.  In  1838 
Emmons  was  appointed  to  the  chair  of  chemistry 
in  the  medical  college  at  Albany,  and  in  1858  he 
was  placed  in  charge  of  the  geological  survey  of 
North  Carolina.  His  most  important  works  are: 
Manual  of  Mineralogy  and  Geology  (1826); 
American  Geology  (1856);  and  the  monographs 
published  in  the  reports  of  the  geological  surveys 
of  New  York  and  North  Carolina. 

EMMONS,  George  Foster  (1811-84).  An 
American  naval  officer.  He  was  born  in  Claren- 
don, Vt.;  entered  the  navy  as  a  midshipman  in 
1828;  took  part  in  the  Wilkes  exploring  expedi- 
tion of  1838-42,  and  served  along  the  California 
coast  during  the  Mexican  War.  In  the  Civil 
War  he  served  first  as  commander  of  the  Hat- 
leras,  capturing  Cedar  Keys,  Fla.,  and  Pass 
Christian,  ]\Iiss.,  in  1862;  was  fleet  captain  under 
Dahlgren,  off  Charleston,  in  1863;  and  in  1864- 
65  commanded,  at  various  times,  from  five  to 
fifteen  vessels  in  the  Gulf  of  ^Mexico.  As  com- 
mander of  the  Ossipee,  in  1867-68,  he  carried  to 
Alaska  the  commissioners  who  took  formal  pos- 
session for  the  United  States.  He  was  raised  to 
the  rank  of  commodore  in  1868,  became  chief  of 
tlie  Hydrographic  Office  in  1870.  was  promoted  to 
be  rear-admiral  in  1872,  and  in  1873  retired  from 
the  service.  He  Avrote  The  Navt/  of  the  United 
States  from  1775  to  1853   (1853). 

EMMONS,  Nathaniel  (1745-1840).  An 
American  Congregational  theologian.  He  was 
born  at  East  ITaddam,  Conn..  April  20.  1745.  and 
graduated  at  Yale  College  in  1767.  In  1773  he 
was  ordained  pastor  of  the  Congregational  church 
in  Franklin,  Mass.,  and  contin\ied  in  the  office 
fifty-four  years.  He  was  one  of  the  originators 
of  the  Massachusetts  Missionary  Society,  and 
one  of  the  editors  of  its  missionary  magazine, 
from  which  the  Missionary  Herald  grew.  He 
was  a  man  of  decided  opinions  and  some  eccen- 
tricity, an  opponent  of  freemasonry,  a  sympa- 
thizer with  the  anti-slavery  movement,  and  a 
strong  'Federalist,'  and  caused  gi-eat  excitement 
bv  his  political  writings.  He  died  in  Franklin, 
Mass..  September  23.  1840.  Consult  his  Col- 
lected ^Torks,  with  memoir  by  his  son-in-law, 
Jacob  Ide  (New  York,  1842)  ;  also  Park,  Memoir 
of  Xatlianiel  Emmons   (Andover,  1861). 

EMMONS,  Samuel  Fraxklix  (1841  —  ).  An 
American  geologist,  bom  in  Boston.  IMass.  He 
graduated  in  1861  at  Harvard,  studied  in  1862- 
64  at  the  Ecole  Imperiale  des  Klines,  Paris,  in 
1864-65  at  the  Freiberg  (Saxony)  Mining  School, 
and  in  1867  was  appointed  assistant  geologist 
for  the  United  States  exploration  of  the  fortieth 
parallel.  In  1879  he  was  appointed  geologist 
of  the  United  States  Geological  Survey,  in 
charge  of  the  Colorado  Division.  He  made  a  sur- 
vey in  1870  of  INIount  Rainbow,  the  loftiest  point 
in  the  State  of  Washington.  His  publications 
include:  "Descriptive  Geology"  (vol.  ii.  of  Re- 
ports of  the  Exploration  of  the  Fortieth  Parallel, 
1877)  ;  Statistics  and  Technology  of  the  Precious 
Metals  (1885)  :  and  Gcoloqy  and  Mining  Indus- 
tries of  Lcadrillc.   Col.    (1886). 

EMOL'LIENT  (from  Lat.  emollirc,  to  soften, 
from  e.  out  -^  mnllire.  to  soften,  from  mollis, 
soft).  Any  substance  used  to  soften  the  textures 
to  which  it  is  applied,  as  an  ointment,  poultice, 
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fomentation,  etc.,  externally,  and  demulcents  in- 
ternally. 

EM'bllY,  John  (1789-1835).  An  American 
clergyman  of  the  Methodist  Episcopal  Church. 
He  was  born  in  Queen  Anne  County,  Md.,  studied 
at  Washington  College  ( Chestertown,  Md. ),  was 
admitted  to  the  bar  in  1808,  in  1810  was  received 
on  trial  as  a  minister  of  the  Methodist  Episcopal 
Church,  and  from  1813  to  1824  held  various  im- 
portant appointments.  In  1824  he  became  book 
agent  and  editor  for  the  ]\lethodist  Episcopal 
Church  in  New  York  City.  Here  he  canceled 
the'  debt  of  the  Methodist  Book  Concern  and 
placed  it  upon  a  sound  financial  basis.  He  was 
elected  a  bishop  in  1832,  displayed  particular 
activity  in  connection  with  the  educational  in- 
terests of  his  Church,  and  assisted  largely  in  the 
organization  of  Dickinson  College  (Carlisle,  Pa.). 
He  also  originated  in  1830  the  new  series  of  the 
Methodist  Mngaz'me,  known  as  the  Methodist 
Magazine  and  QuartcrJy  Review,  to  the  first  two 
volumes  of  which  he  contributed  most  of  the  orig- 
inal articles.  His  public  writings  include:  The 
Defence  of  Our  Fathers  (1824),  and  The  Episco- 
pal Controversy  Revieiced  (1838).  Consult 
Emory,  A  Life  of  the  Reverend  John  Emory 
( New  York,  1841). 

EMORY,  Egbert  (1814-48).  An  American 
elergj-man  of  the  Methodist  Episcopal  Church. 
He  was  born  in  Philadelphia,  Pa.,  graduated  at 
Columbia  in  1831,  studied  law,  and  was  appoint- 
ed professor  of  ancient  languages  at  Dickinson 
College  (Carlisle,  Pa.)  in  1834.  In  1845  he  be- 
came president  of  that  institution.  He  published 
A  Life  of  the  Rev.  John  Emory,  his  father 
(1841),  and  a  Ilistory  of  the  Discipline  of  the 
Methodist  Episcopal  Church  (1843),  and  pre- 
pared a  portion  of  an  Analysis  of  Butler's  Anal- 
ogy, completed  by  G.  R.  Crooks  (1850).  Both 
as  a  scholar  and  as  a  college  administrator  he 
enjoyed  a  considerable  reputation. 

EMORY,  William  Hemsley  (1811-87).  An 
American  soldier,  born  in  Queen  Anne  Coimty, 
]\Id.  He  graduated  at  West  Point  in  1831.  served 
on  the  staff  of  General  Kearny  in  California 
during  the  IMexican  War,  and  was  afterwards  a 
member  of  the  commission  appointed  to  determine 
the  boundary  line  between  ^Mexico  and  the  United 
States.  In  the  Civil  War  he  was  pi'omoted 
brigadier-general.  United  States  Volunteers,  in 
March,  1862;  served  under  IMcClellan  in  the 
Peninsular  campaign;  conuuanded  the  Nineteenth 
Corps,  under  General  Banks,  in  the  Eed  River 
expedition  of  1804,  and  afterwards  against  Early 
in  the  Shenandoah  Valley.  In  September,  1865, 
he  attained  the  full  rank  of  major-general  of 
volunteers.  He  afterwards  commanded  succes- 
sively the-  departments  of  West  Virginia,  of  Wash- 
ington, and  of  the  Gulf,  and  in  1876  retired  with 
the  full  rank  of  brigadier-general.  He  wrote 
"Notes  of  a  Military  Reconnoissance  in  Missouri 
and  Calif orniCi  (1848),  and  a  large  part  of  the 
Report  of  the  United  States  and  Mexican  Boun- 
dary Commission   (1857-59). 

EMOTION  (from  Lat.  emovere,  to  agitate, 
from  c.  out  +  movere,  to  move.  Skt.  tniv,  to 
push ) .  A  highly  complex  mental  process,  or 
mental  formation,  belonging  to  the  affective  side 
of  our  nature.  (SeQ  Affection.)  It  includes 
all  such  experiences  as  joy  and  sorrow,  hope  and 
fear,  anger  and  disgust.  Its  place  in  systematic 
psychology  will  be  most  easily  understood  by  a 


comparison  of  the  results  of  introspective  analy- 
sis in  the  two  great  mental  departments  of  in- 
tellect and  feeling.  We  begin,  in  our  treatment 
of  these  aspects  of  mind,  with  the  simple  ele- 
ments of  sensation  and  aflection.  Above  the  ele- 
ments, in  order  of  increasing  complexity,  stand 
the  perception  or  idea  and  the  sense-feeling — e.g. 
tlie  perception  of  locality  when  we  are  touched 
upon  the  skin,  and  the  feeling  of  drowsiness  that 
comes  with  bodily  fatigue.  Above  these,  again, 
stand  the  association  of  ideas  and  the  emotion; 
while  at  the  final  level  of  complexity,  we  have 
the  judgment,  or  the  processes  of  the  constructive 
imagination,  and  the  various  forms  (festhetic, 
moral,  etc.)  of  sentiment.  Since  the  highest 
functions  both  of  intellect  and  of  feeling  are  the 
prerogative  of  the  most  highly  developed  minds, 
and  rarely  occur  in  the  experience  of  the  average 
man,  it  is  clear  that  for  most  of  us,  and  upon 
most  occasions,  emotion  is  typical  of  the  affective 
consciousness  at  large. 

Let  us  now  trace  the  genesis  of  an  emotion,  in 
order  that  we  may  have  a  concrete  basis  for 
future  analysis.  Suppose  that  a  man  is  engaged 
in  his  ordinary  vocation,  pursuing  indifferently 
the  work  that  lies  before  him,  when  a  letter 
arrives  which  contains  a  piece  of  bad  news.  The 
current  train  of  ideas  is  sharply  interrupted; 
there  is  a  break  in  thought;  the  current  of  con- 
sciousness is  changed,  or  (as  we  may  say,  in 
accordance  with  the  definition  of  consciousness 
(q.v. )  as  'mind  now')  a  novel  consciousness  is 
set  vip.  The  focal  point  of  the  new  consciousness 
is  occupied  by  the  perception  of  the  unwelcome 
tidings.  If  the  news  be  overwhelmingly  bad, 
this  perception  may  stand  almost  alone ;  there  is 
inhibition  of  other  ideas,  a  sort  of  paralysis  of 
the  mind,  a  state  of  what  the  French  term 
'monoideism.'  If  it  be  disagreeable,  but  not  over- 
whelming, all  sorts  of  related  ideas  will  cluster 
round  the  central  perception — ideas  of  the  conse- 
quences of  the  reported  occurrence  for  one's  life  in 
tile  future,  of  its  effect  upon  one's  self  and  others 
in  Avhom  one  is  interested,  of  ways  and  means  of 
mitigating  the  disaster — so  that  the  perception 
expands  to  a  simultaneous  association  of  ideas 
or  (in  technical  language)  to  an  assimilation 
(q.v.).  In  either  case  we  must  note  that  the 
item  of  neAvs  has  taken  possession  of  conscious- 
ness, as  it  were,  in  its  own  right;  there  has  been 
no  resistance  to  the  intruding  ideas.  The  un- 
pleasant event  has  appealed  as  strongly  and  ir- 
resistibly to  the  attention  as  would  a  loud  sound 
or  the  perception  of  movement  in  the  visual  field 
(see  Attention)  ;  in  other  words,  the  news-con- 
sciousness is  in  a  state  of  passive  attention.  And 
this  means  (as  we  have  all  along  implied)  that 
the  news  is  keenly  and  deeply  felt;  the  assimila- 
tion, which  reflects  in  idea  the  total  situation 
that  our  imagined  individual  has  to  face,  is 
washed  over,  colored,  perhaps  almost  swamped 
by  affective  processes.  Finally — and  this  is  sug- 
gested by  the  phrase  'face  the  situation' — the 
emotion  finds  expression  (q.v.)  in  certain  bodily 
movements  or  attitudes;  the  disagreeable  news 
may  be  'met'  by  a  shrinking  and  cowering  atti- 
tude, by  a  sour  or  bitter  facial  expression,  per- 
haps by  the  effusion  of  tears  or  sweat;  or,  again, 
by  a  brace  and  set  of  the  muscles  and  a  frown 
of  resolution.  In  both  instances  the  bodily  re- 
sponse evokes  certain  intensive  organic  sensa- 
tions. These  attach  to  the  ideational  elements 
of  the  central  assimilation,   and  materially  en- 
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rich  its  contents;  while  their  high  aflfeetive  value 
gives  them  a  prominent  part  in  the  total  'feel' 
of  the  emotion.  In  sum,  then^  an  emotion  arises 
when  ( 1 )  the  current  train  of  thought  is  inter- 
rupted by  (2)  an  assimilation,  which  represents 
some  situation  or  incident  in  our  social  or  pro- 
fessional world.  The  assimilation  (3)  holds  the 
passive  attention,  and  is  therefore  (4)  keenly 
felt.  Moreover,  the  representative  contents  and 
the  afl'ectiv'e  coloring  of  consciousness  are  both 
enhanced  by  (5)  a  complex  of  organic  sensa- 
tions, the  result  of  the  way  in  which  the  organ- 
ism as  a  whole  takes  the  situation  in  which  it 
finds  itself  involved.  It  follows  from  this  ex- 
treme complication  of  component  processes  that 
the  emotion  occupies  a  fairly  long  period  of  time, 
has  a  distinct  temporal  course.  We  should  say, 
indeed,  speaking  from  unanalyzed  experience, 
that  joy  and  sorrow,  hope  and  fear,  may  domi- 
nate consciousness,  not  only  for  hours,  but  for 
days,  and  sometimes,  with  intermissions,  for 
weeks  and  months ;  while  the  consequent  mood  or 
disposition  may  continue  for  years.  Such  a 
statement  would  miss  the  finer  changes  of  idea- 
tional trend,  and  the  frequent  interposition  of 
foreign  consciousnesses  that  introspection  reveals. 
Nevertheless,  the  persistence  of  the  emotion  in 
time,  its  ripening,  maturing,  and  gradual  decay, 
are  so  characteristic  that  Wundt  gives  it  a  tem- 
poral definition.  An  emotion,  he  says,  is  "a 
series  of  feelings,  succeeding  one  another  in  time, 
which  unite  to  form  an  interconnected  process 
that  is  distinguished,  as  an  individual  whole, 
from  preceding  and  following  processes."  It  fol- 
lows, further,  from  the'  facts  of  emotive  'expres- 
sion,' that  there  is  an  intimate  relation  between 
emotion  and  will.  Emotion  differs  from  volition 
only  in  the  point  that  it  fades  out  or  subsides 
when  its  course  is  over,  to  make  way  for  cus- 
tomary trains  of  thought  and  habits  of  action ; 
while  the  volition,  beginning  as  does  the  emo- 
tion, ends  in  "a  sudden  change  of  sensational  and 
affective  contents,  which  brings  the  emotion  to 
an  instantaneous  close" — i.e.  in  a  voluntary  ac- 
tion.    See  Action  ;  Will. 

There  is,  however,  another  view  of  the  nature 
of  emotion  —  the  James-Lange  theory,  as  it  is 
called— which  must  be  noticed  here.  Simply 
stated,  the  theory  is  that  emotion  consists  essen- 
tially of  organic  sensations.  ''The  bodily  changes 
follow  directly  the  perception  of  the  exciting 
fact,"  wrote  .James  in  1890,  "and  our  feeling  of 
the  same  changes  as  they  occur  is  the  emotion. 
.  .  .  The  more  rational  statement  is  that  we 
feel  sorry  because  we  cry,  angry  because  we 
strike,  afraid  because  we  tremble,  and  not  that 
we  cry,  strike,  or  tremble  because  we  are  sorry, 
"angry,  or  fearflil."  The  hj'pothesis  rests  upon 
three  principal  arguments :  ( 1 )  There  can  be  no 
doubt  that  "objects  do  excite  bodily  changes  by 
a  preorganized  mechanism,"  and  that  "the 
changes  are  so  indefinitely  numerous  and  subtle 
that  the  entire  organism  may  be  called  a  sound- 
ing-board" for  changes  in  consciousness.  (2) 
"Every  one  of  the  bodily  changes  ...  is  felt 
acutely  or  obscurely,  the  moment  it  occurs."  (3) 
"If  we  fancy  some  strong  emotion,  and  then  try 
to  abstract  from  our  consciousness  of  it  all  the 
feeling  of  its  bodily  symptoms,  we  find  we  have 
nothing  left  behind."  In  a  later  article  (1894) 
James  explains  that  by  'exciting  object'  he  means 
the  total  situation;  the  object  as  accompanied 
by  its  associated  train  of  ideas  and  tinged  with 


agreeableness  or  disagreeableness.  The  theory 
then  asserts  merely  that  the  'rank  feeling  of  ex- 
citement,' characteristic  of  emotion,  is  mediated 
by  the  organic  suggestions  aroused  by  our  in- 
stinctive reaction  upon  the  situation.  Even  in 
this  form,  however,  it  can  hardly  be  accepted. 

As  regards  the  three  arguments  alleged  above, 
those  who  are  opposed  to  the  theory  point  out 
that  the  statement  in  { 1 )  is  certainly  exaggerat- 
ed, while  that  in  (2)  is  untrue;  by  no  means 
every  bodily  change  is  felt.  As  to  ( 3 ) ,  the  or- 
ganic sensations  may  be  invariable  concomitants, 
ingredients,  or  effects  of  emotion ;  they  need  not, 
however,  be  on  that  accoiuit  its  essential  con- 
stituents. Appeal  is  made  by  the  defenders  of 
the  theory  to  two  classes  of  facts:  (a)  In  patho- 
logical cases,  where  there  is  complete  organic 
anaesthesia,  it  is  urged,  there  is  also  an  entire 
absence  of  emotion.  The  opponents  reply  that 
such  ana?sthesia  is  found  only  where  there  is  also 
found  a  very  jreat  weakness  of  the  life  of  idea 
and  judgment.  We  should  therefore  expect,  on 
any  theory,  to  find  a  corresponding  weakening  of 
emotion ;  the  appeal  is  altogether  irrelevant. 
(b)  Emotions  may  be  set  up  by  purely  physio- 
logical means  (by  the  action  of  drugs  and  stimu- 
lants) in  which  ideas  and  judgments  play  no  part 
at  all.  Palpitation  of  the  heart  and  feelings  of 
suffocation  produce  fear;  a  certain  amount  of 
alcohol  produces  exhilaration  and  cheerfulness. 
But,  it  may  be  replied,  the  palpitation  and  suf- 
focation are  not  in  themselves  terrifying ;  they 
terrify  because  they  suggest  the  idea  of  death, 
and  the  quickening  of  the  blood-circulation  and 
thrills  of  pleasant  warmth  that  follow  the  taking 
of  alcohol  are  not  in  themselves  exhilaration: 
they  bring  with  them  a  change  in  the  current  of 
ideation  and  an  altered  estimate  of  new-coming 
impressions ;  and  it  is  here,  in  the  changed  situa- 
tion, that  we  must  look  for  the  condition  of  the 
cheerful  emotion.  It  is  clear,  then,  that  "the 
road  to  emotion  lies  always  through  the  line  of 
ideas"  (Stumpf).  Moreover,  it  is  pointed  out 
that  positive  arguments  against  the  theory  are 
at  hand:  (a)  If  the  'rank  feeling  of  excitement' 
is  constituted  of  organic  sesations,  how  is  it 
that  we  are  familiar  with  these  sensations  as 
such ;  that  we  can  describe  them,  isolate  them 
by  analysis,  gauge'  their  intensity,  localize  them? 
The  sensation  of  nausea  or  of  strain  may  be  dis- 
cussed as  sensation,  pure  and  simple.  Under 
what  circumstances  does  it  lose  its  sense-identity 
and  become  a  'feeling  of  excitement'?  The  theory 
speaks  of  an  'instinctive'  reaction,  and  of  bodily 
changes  following  'directly'  upon  the  exciting 
fact.  But  it  brings  no  evidence  to  show  that  this 
reflex  or  instinctive  mode  of  arousal  can  change 
a  sensation  into  a  feeling  of  excitement,  (b)  If 
the  organic  sensations  are  of  the  essence  of  emo- 
tion, then  the  emotive  consciousness  should  evince 
definite  changes  in  intensity,  quality,  and  tem- 
poral course,  according  as  the  organic  sensations 
change  in  these  respects.  It  does  not,  for  we 
may  have  an  intensive  emotion,  without  marked 
peripheral  reactions;  Mhile,  e.g.  rage  and  ex- 
treme joy  closely  resemble  each  other  in  their 
bodily  'expression,'  but  are  by  no  means  alike  in 
experience. 

But  those  who  cannot  accept  the  James-Lange 
theory  as  an  adequate  account  of  the  emotive 
process,  nevertheless  grant  that  its  formulation 
has  been,  and  may  yet  be,  useful  in  various  ways. 
It    lays    emphasis    upon    certain    components    of 
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emotion  that  are  too  often  overlooked,,  and  so  in- 
creases the  accuracy  of  our  descriptions ;  it  Avarns 
us  against  an  undue'  intellectualism,  an  over- 
estimation  of  idea  as  compared  ^vith  hare  sen- 
tiency;  and  it  suggests  a  means  of  settling,  or 
at  least  helping  to  settle,  the  old  and  vexed  ques- 
tion of  the  classification  of  the  emotions.  If  vce 
could  make  a  list  of  the  typical  situations  which 
the  adult  man  is  called  upon  to  face,  and  could 
tabulate  in  detail  the  bodily  sets  and  braces, 
the  quivers  and  chokings,  \vherewith  he  faces 
them,  we  should  gain,  not  a  new  basis  of  classi- 
fication, for  that  woiild  imply  acceptance  of  the 
theory,  but  at  any  rate  a  valuable  group  of  facts 
to  assist  us  in  classification.  As  for  the  at- 
tempts that  have  already  been  made,  their  name 
is  legion.  Emotions  have  been  classed  ''as  sad 
or  joyous,  sthenic  or  asthenic,  natural  or  acquired, 
inspired  by  animate  or  inanimate  things,  formal 
or  material,  sensuous  or  ideal,  direct  or  reflective, 
egoistic  or  non  -  egoistic,  retrospective,  prospec- 
tive, or  immediate,  organismally  or  environment- 
ally initiated"  (James).  It  is  clear  that  many 
of  these  divisions  rest  upon  a  non-psychological 
(i.e.  upon  a  biological,  logical,  or  ethical)  basis, 
and  miist  therefore  be  rejected  by  psychology. 
The  best  mode  of  classification  at  the  present 
time  is  perhaps  that  which  distinguishes  pri- 
marily between  qualitative  emotions,  conditioned 
upon  the  quality  or  character  of  the  emotive 
situation,  and  temporal  emotions,  conditioned 
upon  the  temporal  aspects  of  the  stimuli  compos- 
ing the  situation.  Joy  and  sorrow,  like  and  dis- 
like, are  emotions  of  quality:  hope  and  fear,  and 
pleasant  and  unpleasant  surprise,  are  emotions 
of  time.  Within  each  of  these  main  groups  we 
may  further  distinguish  between  objective  and 
subjective  forms  of  a  given  emotion,  the  former 
characterized  by  emphasis  upon  the  objective 
situation,  the  latter  by  emphasis  upon  our  sub- 
jective attitude  to  it.  Thus,  joy  and  sorrow  are 
subjective,  while  like  and  dislike.  s%Tnpathy  and 
antipathy,  attraction  and  repulsion,  are  objec 
tive.  Finally,  we  may  mark  off  various  degrees 
of  intensity  of  a  typical  emotion,  as  melancholy 
and  wretchedness,  or  friendliness.  afTection,  and 
love. 

Bibliography.  James.  Priuriples  of  Psychol- 
ogy (Xew  York.  1890)  ;  Wundt,  Outlines  of  Psy- 
chology, trans,  by  .Judd  (London,  1898)  ;  Human 
and  Animal  Psychology,  trans,  by  Creighton  and 
Titchener  (London.  1896)  ;  Lange,  Ueher  Gc- 
miithsbeicegungen.  (1887);  Titchener,  Outline 
of  Psychology  (Xew  York,  1899).  See  Affec- 
tion; Anger;  Fear:  Feeling;  Mood;  Senti- 
ment. 

EMPANEL,  or  IMPANEL.  To  place  names 
of  jurors  on  a  list.  Formerly  a  little  pane  or 
oblong  piece  of  pavement  was  used  for  this  pur- 
pose, and  the  list  is  still  called  a  panel  (q.v. ).  In 
England  the  term  is  applied  generally  to  the  act 
of  the  sheriff  in  making  the  list  of  jurors  who 
have  been  summoned  for  a  designated  term  of 
court.  While  used  in  this  sense  in  the  I'nited 
States,  it  is  more  frequently  employed  to  denote 
the  selection  of  a  jury  for  the  trial  of  a  partic- 
ular case.  Thus,  a  jury  is  said  to  be  impaneled 
when  its  membership  has  been  determined  and  it 
has  been  sworn  to  try  the  case.  Consult  the 
authorities  referred  to  under  Jury. 

EMPECINADO,  em-pa'the-nii'Do,  Don  Juan 
Martin  Diaz,  el    (1775-182.5).     A  Spanish   pa- 


triot, a  leader  of  guerrillas.  He  was  born  at  Cis- 
trillo  del  Duoso,  in  the  Province  of  Valladolid, 
and  at  the  age  of  seventeen  joined  the  army.  At 
the  head  of  5000  or  6000  men,  he  carried  on  a 
fierce  and  successful  warfare  against  the  French 
during  tlie  Peninsular  struggle.  In  1814  he  was 
appointed  colonel  in  the  regular  army,  and  the 
King  himself  created  him  field-marshal:  but  in 
consequence  of  his  petitioning  Ferdinand  VII.,  in 
1 815,  to  reinstitute  the  Cortes,  he  was  imprisoned 
and  afterwards  banished  to  Valladolid.  On  the 
outbreak  of  the  insurrection  in  1820.  he  took  a 
prominent  part  on  the  side  of  the  Constitutional- 
ists, and  on  several  occasions  exhibited  great 
courage.  He  was  taken  prisoner  in  1823,  and  on 
the  restoration  of  Ferdinand  El  Empecinado  was 
exposed  in  an  iron  cage,  and  after  a  miserable  im- 
prisonment of  two  years  was  sentenced  to  be 
hanged.  Resisting  his  executioners  he  was  stabbed 
to  death.  The  name  EI  Empecinado,  by  which 
Ihis  guerrilla  hero  was  popularly  known,  was  a 
nickname,  meaning  "the  man  covered  with  pitch.' 

EMPED'OCLES  (Lat..  from  Gk. 'EuTredoKXijs, 
Empedoklcs)  (c.429  B.C.-?).  A  Greek  philoso- 
pher. He  was  born  of  a  distinguished  family  at 
Agrigentum  in  Sicily,  and  was  held  in  high 
esteem  by  his  fellow  citizens  for  his  skill  in  medi- 
cine and  rhetoric,  as  well  as  for  his  ability  as 
a  philosopher.  He  used  his  influence  to  help 
establish  a  democracy  in  his  native  city.  After 
his  death  marvelous  tales  were  current  of  his 
powers  as  a  magician  which  enabled  him  to  turn 
away  pestilential  winds,  to  recall  to  life  a  girl 
thought  to  have  been  long  dead,  and  to  perform 
similar  miracles.  Indeed,  it  would  seem  from  his 
own  verses,  preseiwed  by  Diogenes  Laertius  8,  62. 
that  he  claimed  to  be  immortal  and  accepted  as 
his  right  all  the  honors  shown  him  by  his  con- 
temporaries. Of  his  death  various  traditions 
were  current  in  later  antiquity.  The  most  famil- 
iar of  these  said  that  he  leaped  into  the  crater 
of  Etna :  another  that  he  Mas  translated  while 
his  companions  slept ;  but  a  third  said  that  he 
died  a  natural  death  in  the  Peloponnesus. 
Empedocle^  was  possessed  of  considerable  poetic 
gifts  and  left  behind  him  two  poems,  one  on  Na- 
ture {Hepi  ^vcrews),  which  set  forth  his  theory  of 
the  universe;  the  other,  entitled  Kadapuol,  of 
ethical  import,  in  which  he  exhorted  his  fellow 
citizens  to  lives  of  purity.  In  this  latter  poem 
he  seems  to  have  adopted  the  Pythagorean  doc- 
trine that  some  souls  at  least  must  migrate 
through  many  bodies  to  be  purified.  Of  these 
poems  large  fragments  have  been  preserved. 

In  philosophy  Empedocles  was  an  eclectic,  at- 
tempting a  combination  of  the  teachings  of  the 
Eleatic  School  (q.v.)  as  to  'being*  with  Hera; 
clitus's  doctrine  of  'becoming.'  Following  the 
teaching  of  the  Eleatics  that  'being'  is  eternal  and 
imperishable,  he  assumed  four  elements,  earth, 
air,  fire,  and  water,  mutually  inderivative,  inde- 
pendent principles,  which,  however,  are  capable  of 
being  divided.  That  these  four  elements  differ 
qualitatively,  and  therefore  cannot  consist  of 
pure  being,  was  a  difficulty  which  did  not  occur 
to  him.  To  account  for  the  changing  phenomena 
of  the  visible  world,  he  employed  the  principle  of 
'becoming'  enunciated  by  Heraclitus,  but  postu- 
lated as  the  two  primal  dynamic  causes  of 
change,  'Friendship'  (  0i\6t:7s)  and 'Strife'  {veiKos), 
of  which  the  first  is  the  uniting,  the  second  the 
separating,  principle.  In  the  beginning,  accord- 
ing to  Empedocles,  the  four  elements  existed  to- 


EMPEDOCLES. 


701 


EMPEBOR-FISH. 


gether  immovable  in  the  Splieie  (a-(paTpos),  the 
perfect  primitive  world,  where  they  were  main- 
tained by  Friendship,  until  Strife,  which  orig- 
inally was  outside,  gradually  made  its  way  into 
the  Sphere  and  separated  the  elements  and  gave 
rise  to  individual  and  contrary  phenomena.  The 
two  principles,  Friendship  and  Strife,  by  action 
and  interaction  produce  constant  change,  and 
ultimately  the  world  must  again  return  to  its 
original  unity,  only  to  give  birth  to  a  new  sys- 
tem, and  so  on  indefinitely.  By  attributing  to  his 
four  elements  immutable  being,  so  that  they  can- 
not arise  out  of  each  other  or  be  changed  one  into 
another,  Empedocles  made  an  advance  over  the 
early  Physicists,  and  by  recognizing  in  contrast 
to  the  Eleatics  that  change  actually  exists,  and 
by  adopting  primal  causes,  he  places  in  a  new 
light  the  distinction  between  matter  and  its  in- 
forming principles.  On  many  points  Empedocles"s 
views  are  not  clear ;  but  his  theory  of  knowledge 
is  of  especial  interest,  for  he  was  the  first  to  state 
clearly  the  doctrine  that  like  is  known  by  like, 
i.e.  that  the  mind  perceives  only  that  wnich  is  by 
nature  cognate  or  analogous  to  it.  that  we  our- 
selves are  composed  of  the  same  elements  which 
make  up  all  things  of  which  we  can  have  any 
knowledge. 

Empedocles  was  greatly  admired  in  antiquity, 
especially  by  Aristotle  and  Lucretius.  The  latter 
chose  him  as  his  model,  although  he  criticised  his 
philosophj-.  The  fragments  of  his  work  have  been 
published  by  Peyron  (Leipzig,  1810)  ;  Karsten 
(Amsterdam,  1838)  ;  Stein  (Bonn,  1852)  ;  Bergk 
(Leipzig,  1866);  I\Iullach.  Frag.  Phil.  Groec, 
vol.  i.  (Paris,  1860)  ;  Ritter  and  Preller, 
Hist.  Phil.  Grcec.  (Gotha,  1888).  Consult 
also;  Gladisch,  Empedokles  und  die  Aefiypter 
(Leipzig.  1858)  ;  Lommatzsch.  Die  Weisheit  des 
Empedokles,  etc.  (Berlin,  1830)  ;  E-itter,  Ucherdic 
philosophische  Lehre  des  Empedokles  (Berlin, 
1820)  ;  Baltzer,  Empedokles  (Leipzig,  1879)  ;  Zel- 
ler.  Philosophic  der  Griechen,  i.  (Leipzig, 
1881);  Ueberweg,  History  of  Philosophy,  1., 
trans.  (Xev»-  York,  1872);  Erdmann.  History  of 
Philosophy,  i.,  trans.  (London,  1889). 

EMPEDOCLES  ON  ETNA.  A  poem  by 
Matthew  Arnold,  best  described  as  a  dramatic 
monologue,  interspersed  with  songs  after  the 
manner  of  the  Greek  chorus.  Empedocles,  about 
to  plunge  into  the  crater,  reasons  as  to  the  ad- 
visability of  the  act  from  the  standpoint  of  nine- 
teenth-centtiry  German  transcendentalism.  The 
poem  with  others  was  first  published  in  1853 ; 
but  the  edition  was  later  withdrawn.  It  finally 
appeared  in  1867. 

EMPEROR  (OF.  empereor,  Lat.  imperator, 
OLat.  induperator,  from  imperare,  to  command, 
from  in.  in  -+-  pnrnre,  to  prepare).  The  original 
signification  of  this,  which  in  the  modern  world 
has  become  the  highest  title  of  sovereignty,  can 
be  understood  only  when  it  is  taken  in  conjunc- 
tion with  i)nperii(ni,  which  in  the  Roman  political 
system  had  a  peculiar  and  somewhat  technical 
meaning.  The  imperium  of  a  magistrate  was 
the  power  which  he  possessed  of  bringing  physical 
force  into  operation  for  the  fulfillment  of  his 
behests.  This  power  was  conferred  by  a  lex 
curiata,  and  it  required  this  authorization  to 
entitle  a  consul  to  act  as  the  commander  of  an 
army.  In  the  case  of  the  kings  also,  the  im- 
perium was  not  implied  in  their  election,  but 
was  conferred  separately,  by  a  separate  act  of  the 


national  will.  Now,  it  was  in  virtue  of  this 
imperium  that  the  title  imperator  was  given  to 
its  possessor.  Far  from  being  an  emperor  in  the 
modern  sense,  he  might  be  a  consul  or  a  pro- 
consul ;  and  there  were,  in  fact,  many  impera- 
tores,  even  after  the  title  had  been  assumed  as  a 
praenomen  by  Julius  Ctesar.  It  was  this  assump- 
tion which  gradually  gave  to  the  title  its  modern 
signification.  In  republican  times,  it  had  fol- 
lowed the  name,  and  indicated  simply  that  its 
possessor  was  ai>  imperator,  or  one  possessed  of 
the  imperium  ;  now  it  preceded  it,  and  signified 
that  he  who  arrogated  it  to  himself  was  the  em- 
peror. In  this  form  it  appears  on  the  coins  of  the 
sucessors  of  Julius.  After  the  times  of  the 
Antonines,  the  title  grew  into  use  as  expressing 
the  possessor  of  the  sovereignty  of  .the  Roman 
world,  in  which  sense  princeps  also  was  fre- 
quentl}^  employed.  The  title  of  Emperor  was 
used  by  the  rulers  of  the  Byzantine  realm  down 
to  its  extinction  in  1453.  From  the  emperors  of 
the  West,  the  title  passed  to  Charlemagne,  the 
founder  of  the  C4erman  Empire.  When  the  Caro- 
lingian  family  expired  in  the  German  branch,  the 
imperial  crown  became  elective,  and  continued  to 
be  so  till  the  Holy  Roman  Empire  came  to 
an  end — Francis  II.,  who  in  1804  had  de- 
clared himself  hereditary  Emperor  of  Austria, 
having  laid  it  down  in  180G.  In  addition  to  the 
Emperor  of  Austria,  there  are  in  Europe  the 
Emjieror  of  Russia  and  Emperor  of  Germany.  In 
1876  the  Queen  of  England  assumed  the  title  of 
Junpress  of  India,  in  addition  to  those  which 
she  bore  previously.     See  Empire. 

EMPEROR  BOA.     See  Boa. 

EMPEROR     BUTTERFLY     amo     MOTH. 

( 1 )  A  group  of  butterflies  of  the  southern  United 
States.  The  best-known  species  is  the  goatweed 
butterfly  (Pyrrhancea  andria) ,  dark  brown  and 
orange  in  colors,  which  occurs  from  Illinois  to 
Texas,  the  larvae  of  which  feed  on  the  goatweed 
(Croton).  (2)  A  large  British  moth  {Satur)iia 
pavo-minor)  of  the  family  Saturniidae,  about 
two  and  one-half  inches  across  the  expanded 
wings,  which  are  gray  in  the  female,  and  in  the 
male  are  reddish  brown  on  the  fore  wings  and 
rusty  yellow  on  the  hinder  wings ;  each  wing  is 
ornamented  with  a  large  ^ye-like  glassy  and 
transparent  spot.  It  is  the  largest  British  moth, 
but  is  much  exceeded  in  size  by  the  congeneric 
peacock-moth  {Suturnia  puvo-mujor)  of  the  Con- 
tinent of  Europe  and  Asia.  Both  are  closely 
allied  to  the  silkworm. 

EMPEROR-FISH.  One  of  the  largest  and 
most  gaudy  of  the  coral-fishes  (q.v.),  character- 
istic of  the  genus  Holacanthus,  which  diflfers 
from  other  chaetodonts  in  having  the  gill-cover 
armed  with  a  stout,  backward-pointing  spine.  The 
emperor-fish  {Holacanthus  imperator)  is  found 
from  East  Africa  to  ^lalaya,  reaches  a  length  of 
15  inches,  and  is  deep  blue,  marked  with  many 
golden-yellow  stripes  running  from  head  to  tail, 
while  the  head  is  richly  ornamented  with  black 
and  gold.  Hence  the  name  'emperor  of  .Japan.' 
applied  by  the  Dutch  of  the  East  Indies,  seems 
appropriate.  Its  flesh  is  regarded  as  superior  to 
that  of  almost  any  other  East  Indian  fish,  re- 
sembling salmon.  This  genus  contains  some  40 
species,  widely  distributed  in  tropical  seas,  some- 
of  which,  as  the  large  beautiful,  and  toothsome 
sabelita  or  angel-fish  {Holacanthus  ciliaris)  and 
the  black  angel-fish  {Holacanthus  tricolor),  illus- 
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trated  on  the  Plate  of  Coral-Fishes,  frequent 
the  coral-reefs  of  Florida,  Bermuda,  and  the  West 
Indies,  and  occasionally  stray  northward.  See 
Coral-Fishes. 

EMPE'TRUM.    See  Ckowberry. 

EMPHASIS.     See  Accent. 

EM'PHYSE'MA  (Neo-Lat.,  from  Gk.  e^'/'i/- 
(Tij/^a,  inflation,  from  ev,  en,  in  +  fvaav,  physan, 
to  blow).  An  unnatural  distention  of  a  part 
with  air.  It  is  rarely  that  emphysema  is  pro- 
duced otherwise  than  mechanically;  but  collec- 
tions of  fluid  in  a  state  of  decomposition  some- 
times give  out  gases,  which  penetrate  and  dis- 
tend the  textures  with  which  they  are  in  contact. 

EMPHYTETJ'SIS  (Lat.,  from  Gk.efKpOrevais, 
an  implanting,  from  i/x(l>vTe^eiv^  emphyteuein,  to 
implant,  from  eix<pvTOQ^  etnphytos,  implanted,  from 
f//0i/en',  emphycin,  to  implant,  from  iv,  en,  in 
+  (pveiv,  phycin,  to  plant).  At  Roman  law,  a 
perpetual,  alienable,  and  heritable  right  of  pos- 
sessing and  enjoying  agricultural  property  in  con- 
sideration of  the  payment  of  an  annual  ground- 
rent.  This  institution,  as  it  is  found  in  the  laws 
of  Justinian,  had  two  roots.  { 1 )  In  Italy,  during 
the  period  of  the  Roman  Republic,  assignments 
of  lands  belonging  to  the  Roman  people  or  to  a 
muniqipality  were  made  to  private  persons,  nomi- 
nally at  the  pleasure  of  the  Roman  people  or  of 
the  municipality,  but  practically  on  an  indefinite, 
alienable,  and  heritable  tenure;  and  for  the  use 
of  these  lands  a  fixed  payment  [vectigal)  was 
made.  Lands  so  held  were  termed  agri  vecti- 
gales.  (2)  In  the  eastern  provinces  of  the 
Roman  Empire  tracts  of  unimproved  land  were 
granted,  on  a  perpetual  tenure,  for  improvement 
or  'plantation'  (emphyteusis) ,  in  consideration  of 
a  fixed  annual  ground-rent  (canon),  which  was 
regularly  based  on  the  value  of  the  unimproved 
property ;  and  such  grants  were  not  infrequently 
made  by  private  proprietors.  When  the  Empire 
became  Christian,  such  grants  were  made  also  by 
churches  and  monasteries. 

Neither  of  these  institutions,  ius  In  agro  recti- 
gali  or  emphyteusis,  could  be  brought  imder  the 
Roman  law  of  lease  (locatio  conductio) ,  because 
the  Roman  lessee  had  no  protection  against  third 
persons  except  through  his  lessor,  and  no  protec- 
tion against  his  lessor  except,  in  case  of  breach 
of  contract,  by  action  for  damages ;  while  the 
holder  of  an  emphyteusis  was  protected  against 
his  landlord,  and  the  holders  of  ius  in  agro  vecii- 
gali  or  of  emphyteusis  enjoyed  the  same  rights  of 
action  against  third  persons  as  if  they  were 
o^\'ners.  Both  therefore  had,  what  the  Roman 
lessee  had  not,  a  right  in  the  land  itself.  These 
two  institutions  were  fused  by  Justinian  into 
one.  As  against  the  landlord  the  emphyteutist 
had  the  right  of  possession  and  enjoyment,  under 
the  following  limitations:  He  must  keep  the 
land  in  cultivation ;  he  must  pay  the  taxes  on  the 
land ;  he  must  pay  the  annual  ground-rent  to  his 
landlord ;  and,  if  he  proposed  to  sell  his  right,  he 
must  inform  the  landlord  of  his  intention  and  of 
the  price  offered  him.  The  landlord  had  then  the 
right  either  to  buy  the  emphyteusis  himself,  at 
same  price,  or  to  exact  two  per  cent,  of  the  price. 
The  landlord  had  the  right  of  reentry  upon  the 
land  when  it  was  sensibly  deteriorated  by  neglect 
or  misuse ;  when  taxes  or  ground-rent  had  not 
been  paid  for  three  years ;  when  notice  of  inten- 
tion to  sell  was  not  given ;  or  when  the  price 
offered  was  not  truthfully  stated.     Teutonic  law 


developed  a  similar  institution,  known  as  heri- 
table leasehold  ( erbpach I ) . 

Mediaeval  jurists  were  inclined  to  construe  both 
emphyteusis  and  erbpacht  as  a  divided  owner- 
ship, attributing  titular  ownership  to  the  land- 
lord and  beneficial  ownership  to  the  occupant. 
(See  Dominium.)  The  revolutionists  of  the 
eighteenth  and  nineteenth  centuries  disliked  these 
perpetual  leaseholds  as  savornig  of  feudalism ; 
and  in  manj'  States  the  ground- rents  were  either 
abolished  or  provision  was  made  for  their  re- 
demption. In  some  Euroj^ean  States,  however, 
the  institution  survives,  sometimes  under  the 
name  of  erbpacht,  sometimes  under  that  of 
emphyteusis,  with  more  or  less  blending  of 
Roman  and  mediaeval  rules.  For  the  Spanisli 
law,  see  Censo. 

For  the  perpetual  leasehold  of  urban  property, 
see  Superficies.  Consult  the  authorities  refer- 
red to  under  Roman  Law;  Civil  Law. 

EMPIRE  (OF.,  Fr.  empire,  from  Lat.  im- 
perium,  power,  from  imperare,  to  command). 
The  territory  and  people  whose  sovereign  bears 
the  title  of  emperor  or  empress;  a  title  which, 
since  the  time  of  Julius  Caesar,  implies  the  pos- 
session of  monarchical  power  in  its  highest  form. 
The  Roman  Empire,  from  a.d.  395,  was  divided 
into  two  parts,  one  of  which  was  ruled  from 
Rome,  the  other  from  Constantinople.  The  Em- 
pire of  the  West  succumbed  to  the  onslaught  of 
the  Germanic  nations  in  476,  while  the  Eastern 
or  Byzantine  Empire  survived  until  1453. 
Charles  the  Great,  King  of  the  Franks,  was 
crowned  Emperor  at  Rome  by  Pope  Leo  III.,  in 
800,  thus  nominally  reviving  the  Empire  of  the 
West,  and  the  title  of  Emperor  of  the  Romans 
continued  to  be  boi-ne  by  his  successors  for  nearly 
a  century.  About  fifty  years  after  the  extinction 
of  the  Carolingian  dynasty  in  Germany,  the  Ger- 
man King,  Otto  the  Great,  after  conquering  the 
Lombard  crown,  had  himself  crowned  Emperor 
by  the  Pope  at  Rome  in  962,  from  which  year 
dates  the  Holy  Roman  Empire  of  the  German 
nation,  frequently  spoken  of  simply  as  the  'Em- 
pire.' From  Otto's  time  there  was  an  unbroken 
succession  of  elected  German  kings,  who  assumed 
the  rank  and  right  of  emperors  and  were  ac- 
knowledged as  such  by  the  Church.  After  the 
Peace  of  Westphalia,  in  1648,  the  Empire  was 
reduced  to  a  mere  federation  of  principalities, 
which  came  to  an  end  in  1806,  to  be  revived  in 
1815  as  the  Germanic  Confederation.  In  1871 
the  German  States,  with  the  exclusion  of  Aus- 
tria, were  consituted  an  empire,  the  dignity  of 
German  Emperor  being  made  hereditary  in  the 
royal  dynasty  of  Prussia.  In  addition  to  the 
three  empires  of  Christendom — Germany,  Aus- 
tria-Hungary, and  Russia — the  Turkish,  Chinese, 
and  Japanese  realms  are  spoken  of  as  empires. 
\\hile  the  King  of  England  bears  the  title  of 
Emperor  of  India.  Previous  to  1889  Brazil  was 
an  empire.  See  Emperor;  Holy  Roman  Em- 
pire ;    Germany. 

EMPIRE  STATE.  New  York.  See  States, 
Popular  Najies  of. 

EMPIRIC  (Lat.  empiricus,  Gk.  kfineipiK6g, 
empeirikos,  empire,  from  efiireipoc,  empeiros, 
skilled  in,  from  iv,  en,  in  +  ireipa,  peira,  trial). 
The  name  applied  to  a  sect  of  ancient  physicians 
in  the  time  of  Celsus  and  Galen,  who  give  us 
some  insight  into  their  modes  of  thought  and 
practice.     They  laid  great  stress  on  the  unpreju- 
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diced  observation  of  nature;  and  thought  that, 
by  a  careful  collection  of  observed  facts  forming 
a  history,  the  coincidence  of  many  observations 
would  lead  to  unalterable  prescriptions  for  cer- 
tain cases.  The  later  adherents  of  the  school 
excluded  all  theoretical  study,  even  that  of 
anatomy,  and  were  guided  solely  by  tradition 
and  their  individual  experience.  By  an  empiric 
in  medicine  is  now  understood  a  man  who,  from 
want  of  theoretical  knowledge,  prescribes  reme- 
dies- by  guess  according  to  the  name  of  the  disease 
or  to  individual  symptoms,  without  knowledge  of 
the  pathological  conditions,  the  chemical  changes 
occurring,  or  the  individuality  of  the  patient;  in 
other  words,  a  quack.  Many  so-called  'specific 
medicines'  are  administered  on  this  principle,  or 
want  of  principle. 

EMPIR'ICISM  (Gk.  l/nreipia,  empeiria,  ex- 
perience, from  i/iTTEifjog,  enipeiros,  skilled  in), 
llie  philosophical  view  that  sense-experience  is 
the  source  of  all  knowledge.  It  denies  the  ex- 
istence of  any  a  priori  (q.v.)  constituents  in 
knowledge,  maintaining  that  at  first  the  mind 
is  a  tabula  rasa,  or  clean  slate,  upon  which  ex- 
perience must  inscribe  all  the  characters.  These 
inscriptions  come  one  by  one,  and  what  seems  to 
be  a  necessary  connection  appears  so  only  from 
the  habit  we  have  formed  of,  within  experience, 
associating  certain  elements  together.  The 
sophists  in  antiquity  were  empiricists,  and  Eng- 
lish thinkers  have  as  p  rule  maintained  empir- 
icist views.  (See  Locke;  Hume;  Mill,  James; 
jNIill,  John  Stuart.  )  For  a  criticism  on  em- 
piricism, see  Know^ledge,  Theory  of.  Here  noth- 
ing more  need  be  said  than  that  the  fault  of  em- 
piricism is  not  that  it  traces  all  knowledge  back 
to  experience,  but  that  it  gives  a  wrong  accovmt 
of  experience,  representing  it  as  a  piecemeal 
ati'air.     See,  also.  Criticism;  Rationalism. 

EMPIS,  UN'pe',  Adolpiie  Dominique  Florent 
Joseph  Simonis  (1795-1868).  A  French  dram- 
atist, born  in  Paris.  From  1856  to  1859  he  was 
administrator  of  the  Theatre  Francais.  He  is 
the  author  of  a  number  of  plays  which  have 
been  praised  for  their  natural  style,  their  dra- 
matic situations,  and  their  fine  study  of  char- 
acter. These  productions  include:  Bothwell 
(1824)  ;  La  dame  et  la  demoiselle  (1836)  ;  Un 
changement  de  ministcre  (18.31);  Un  jenne 
menage  (1838);  and  Les  six  femmes  de  Henri 
VIII.  (1854). 

EMPLOYERS'  LIABILITY.  In  general, 
the  liability  of  employers  for  injuries  sustained 
by  workmen  while  in  their  employ  and  owing  to 
their  negligence.  (See  Negligence;  Tort.) 
Specifically,  the  expression  is  most  frequently 
employed  to  describe  certain  statutes,  recently  en- 
acted in  England  and  the  United  States,  with  the 
object  of  defining  and  enlarging  this  common-law 
liability. 

A  person  being  generally  liable,  not  only  for  his 
own  direct  acts  of  negligence,  but  indirectly  for 
those  of  his  servants  as  well,  it  might  be  sup- 
posed that  an  employee,  injured  in  consequence 
of  such  negligence,  either  on  the  part  of  his  em- 
ployer or  of  a  fellow  employee,  would  be  entitled 
to  recover  damages  from  his  eini>lnyer  for  tlie  in- 
jury so  sustained.  But  the  nature  of  tlie  relation 
of  master  and  servant  at  common  law,  and  the 
conditions  of  service  formerly  exist  inc.  have  led 
to  a  peculiar  rule  limiting  the  liability  of  em- 
ployers to  their  employees  as  distinguished  from 


other  persons  exposed  to  injury  from  the  manner 
in  which  the  business  is  carried  on.  This  rule  is 
to  the  effect  that  an  employee,  on  entering  upon 
his  service,  implicitly  engages  with  his  employer 
to  run  all  the  ordinary  risks  of  the  service,  includ- 
ing the  risk  of  negligence  on  the  part  of  his  fel- 
low servants.  The  employer  is,  of  course,  liable 
for  gross  negligence,  and  for  novel  and  extraor- 
dinary risks  involved  in  the  service,  as  well  as  for 
all  acts  of  negligence,  whether  of  the  master  or 
of  fellow  servants,  occurring  outside  the  regular 
service;  he  is  bound  to  use  due  diligence  in  select- 
ing his  superintendents,  foremen,  and  other  ser- 
vants, to  furnish  them  with  suitable  appliances 
and  a  safe  and  proper  place  in  which  to  carry  on 
their  work.  But  here  his  responsibility  stops.  It 
makes  no  diff'erence  whether  the  negligent  fellow- 
servant  through  whose  fault  an  injury  is  sus- 
tained is  a  foreman,  whose  orders  the  injured 
servant  was  bound  to  obey,  or  a  fellow  servant  in 
the  ordinary  sense,  working  side  by  side  with  the 
injured  man.  The  'risk'  volimtarily  assumed  by 
the  )iian  who  enters  another's  employ  covers  "all 
persons  engaged  under  the  same  employer  for  the 
purposes  of  the  same  business,  however  different 
in  detail  those  purposes  may  be." 

^^'ith  the  change  in  the  relations  of  employer 
and  employee,  due  to  the  transformation  of  in- 
dustrial conditions  in  recent  years,  these  rules  of 
the  common  law  have  taken  on  a  harsh  and  arbi- 
trary aspect,  which  under  older  conditions  they 
did  not  present.  They  have'  accordingly  been 
modified  by  legislation,  both  in  England  and  the 
United  States.  The  earliest  statute  of  this  sort 
was  the  'Emplovers'  Liability  Act,'  passed  by 
Parliament  in  1880  (43  and  44  Vict.,  c.  42) ,  with 
the  avowed  object  of  extending  and  regulating  the 
liability  of  employers  to  make  compensation  for 
personal  injuries  sufi'ered  by  workmen  in  their 
service.  It  efl'eeted  this  object  by  exempting  cer- 
tain classes  of  workmen  from  the  common-law 
doctrine,  putting  them  in  much  the  same  position 
with  respect  to  their  employer  as  that  occupied 
by  an  outsider,  and  by  excluding  from  the  defi- 
nition of  fellow  servants  foremen  and  others  ex- 
ercising authority  over  the  injured  employee, 
making  the  employer  liable  for  the  acts  of  those 
exercising  a  delegated  authority  under  him.  It 
also  abolished  the  immunity  of  persons  and  cor- 
porations operating  railroads  in  all  cases  of  in- 
jury sulTered  by  railroad  employees  in  conse- 
quence of  collisions  and  other  railroad  accidents. 
This  statute  was  followed  in  1897  and  1900  by 
the  Workmen's  Compensation  Acts  (60  and  61 
Vict.,  c.  37,  and  63  and  64  Vict.,  c.  22).  which 
in  certain  large  classes  of  employment,  as  rail- 
ways, factories,  mines,  etc.,  render  the  employer 
liable  for  any  personal  injury  incurred  by  a 
workman  by  any  accident  arising  out  of  and  in 
the  course  of  his  employment. 

Tlie  American  legislation  on  this  subject  is  of 
a  very  diverse  character,  most  of  the  States  hav- 
ing passed  one  or  more  statutes  intended  to  en- 
large the  liability  of  the  employer  of  labor.  The 
English  act  of  1880  has  been  largely  followed. 
In  some  States  this  remedial  legislation  has  been 
confined  to  the  employees  of  railroad  companies; 
and  in  some  the  disposition  to  evade  the  new  rule 
of  lial)i]ity,  by  requiring  an  eitiployee  to  sign  a 
contract  waiving  the  benefits  of  such  legislation, 
has  been  defeated  by  further  statutes  forbidding 
the  making  of  such  contracts  or  declaring  them  to 
be  null  and  void.     Whether  such  contracts,  apart 
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from  statutes  forbidding  them,  are  valid  or  not, 
is  a  question  upon  which  the  courts  disagree.  In 
England  their  validity  is  upheld,  while  in  some 
of  the  United  States  tliey  have  been  adjudged 
void,  as  against  public  policy  and  the  policy  of 
the  statute. 

The  extension  of  employers'  liability  by  the 
legislation  above  described  has  led  to  the  insti- 
tution of  a  novel  kind  of  insurance,  known  as 
employer's  liability  insurance,  whereby  the  em- 
ploj'er  is  insured  against  loss  by  reason  of  his 
liability  to  his  employees ;  the  insurer,  in  consid- 
eration of  a  premium  paid  by  the  employer, 
agreeing  to  pay  all  damages  with  which  the  lat- 
ter is  legally  charged  or  for  which  he  may  become 
legally  liable. 

Bibliography.  Bureau  of  Labor  Statistics, 
Xew  York,  Seventeenth  Report  (IS99) ,  Economic 
and  fiocial  Aspects;  Report  of  Industrial  Com- 
mission: (a)  Lindsay,  Report  on  Railway  Labor 
in  the  United  States  (Laws  and  Court  Decisions 
in  Appendix)  ;  (b)  IV.  "Transportation"  (Evi- 
dence of  Witnesses)  ;  (e)  V.  "Laws."  See  also 
Dresser,  Employer's  Liability  Acts  (Saint  Paul, 
1902).  See  Labor  Problem;  Master  and  Ser- 
vant; Trade  Unions. 

EMPLOYMENT  BUREAU.  Any  agency 
intended  to  bring  emplojcrs  and  the  unemployed 
together.  There  are  four  kinds :  ( 1 )  private 
agencies;  (2)  trade  unions  for  skilled  labor; 
(3)  philanthropic  societies;  and  (4)  free  bu- 
reaus established  by  national  or  local  govern- 
ments. The  free  bureaus  have  in  view  the  larger 
object  of  adjusting  the  entire  labor  market.  The 
fullest  expression  of  this  method  has  been  found 
in  France,  where  in  1851  a  comprehensive  scheme 
for  the  establishment  of  employment  bureaus 
throughout  the  country  was  submitted  to  the 
Legislative  Assembly.  The  measure  failed  of 
adoption ;  but  the  idea  was  persistently  agitated 
until  October  7,  1888,  when  the  Bourse  de  Tra- 
vail was  opened  in  Paris  with  a  subsidy  of  150,- 
000  francs  from  the  Government.  A  large  build- 
ing was  erected  in  1892  which  became  the  head- 
quarters of  labor  syndicates.  Owing  to  a  dispute 
between  the  labor  syndicates  and  the  adminis- 
tration it  was  closed  July  6,  1893.  It  was  re- 
opened in  1896,  and  is  at  present  under  the 
management  of  a  commission  chosen  in  part  by 
the  labor  syndicates,  in  part  by  the  administra- 
tion. There  are  also  throughout  France  nu- 
merous bui'eaus  managed  by  unions  of  labor 
syndicates.  These  ordinarily  seek  to  place  mem- 
bers of  syndicates — or  unions — alone,  though 
they  may  extend  their  assistance  to  other  work- 
men with  the  hope  of  inducing  them  to  join  the 
syndicates.  A  national  bureau  has  been  estab- 
lished with  the  purpose  of  eqvializing  the  supply 
of  labor  in  different  parts  of  the  country.  This 
bureau  received  in  1900  an  appropriation  from 
the  State;  but  since  it  was  found  to  employ  its 
influence  to  keep  workers  away  from  districts 
where  strikes  are  in  progress,  Government  aid 
has  been  withdrawn  from  it.  Public  bureaus 
have  been  opened  in  forty-nine  other  cities.  In 
1870  the  system  was  established  in  Belgium  with 
good  results.  In  England  the  movement  is  ex- 
perimental. The  Egham  bureau  was  established 
in  1885,  and  there  are  now  a  few  in  London  and 
other  cities.  Switzerland  has  offices  at  Bern 
and  Basle,  and  since  1889  several  Italian  cities 
have  started  labor  exchanges,  the  most  important 


being  at  Milan.  In  Germany  the  movement  is 
recent,  but  extensive.  In  addition  to  the  official 
bureaus,  there  exist  employers'  unions  and  joint 
associations  of  employers  and  trade  unions.  The 
llrst  municipal  bureau  grew  out  of  such  an  asso- 
ciation started  at  Freiburg  in  1892.  Bureaus 
organized  by  other  municipalities  have  been  espe- 
cially successful  in  southern  Germany.  The  best 
sj'stem  is  that  of  Munich,  with  an  elective  board 
of  employees  and  employers,  having  a  city  officer 
as  chairman.  Certain  bureaus  and  an  associa- 
tion of  German  employment  offices  have  been 
organized.  At  the  first  meeting  of  the  associa- 
tion at  ^Munich  in  September,  1898,  58  cities  with 
G8  bureaus  were  represented,  including  30  main- 
tained by  municipalities,  8  by  jjrovinces,  and  the 
rest  by  philanthropic  and  labor  associations. 
In  the  United  States  the  private  agencies  play  an 
important  part  in  adjusting  the  conditions  of 
the  labor  market.  Since  it  is  usually  laborers 
of  the  lowest  and  most  ignorant  classes  who  are 
compelled  to  make  use  of  an  agency  for  finding 
employment,  it  has  been  easy  for  unscrupulous 
parties  to  secure  great  profits  through  the  estab- 
lishment of  fraudulent  bureaus.  A  number  of 
States  have  attempted  to  meet  this  evil  by  re- 
quiring the  licensing  of  private  employment  bu- 
reaus, or  the  furnishing  of  bonds.  In  other 
States  public  labor  bureaus  have  been  established 
with  the  hope  of  destroying  private  agencies  al- 
together. State  laws  providing  for  offices  in 
connection  Mith  the  labor  bureaus  have  been 
passed  in  Ohio,  Nebraska,  Montana,  New  York, 
Illinois,  and  Missouri.  Ohio,  as  the  pioneer  by 
the  law  of  April  28,  1890,  started  bureaus  in 
five  cities.  The  Nev/  Y'ork  City  bureau  reports 
success.  Illinois  has  the  best  law  (April  11, 
1899),  with  provisions  for  collecting  statistics. 
Three  offices  have  been  opened  in  Chicago.  The 
]\lontana  and  Nebraska  laws  were  inadequate, 
and  the  Montana  law  was  repealed.  In  Missouri, 
before  obtaining  legislation  in  1899,  the  Commis- 
sioner of  Labor  opened  an  office  in  Saint  Louis. 
Kansas  City  now  has  an  office.  California  and 
Iowa  have  made  attempts  to  open  bureaus  with- 
out legislative  enactments.  The  municipal  bu- 
reau of  Seattle,  opened  in  1894.  is  of  special  in- 
terest since  it  does  an  extensive  business  through- 
out the  State  and  even  from  Idaho  to  Alaska. 
The  philanthropic  agencies  are:  the  charity  or- 
ganizations, Y'^oung  Men's  Christian  Associations, 
churches,  settlements,  and  the  Salvation  Army. 
Since  these  agencies  deal  chiefly  with  the  classes 
of  the  population  which  are  of  the  lowest  effi- 
ciency and  which  have  a  tendency  to  sink  to  per- 
manent pauperism,  their  influence  upon  the  dis- 
tribution of  labor  is  small.  Consult  Quarterly 
Journal  of  Economics,  xiv.  (Boston,  1900)  (notes 
give  reference  to  State  Bureau  of  Labor  Reports 
and  Foreign  Reports).  See  Charity  Organiza- 
tion Society;  Labor  Exchanges;  Unemployed. 

EMPOLI,  ?m'p6le.  A  city  of  Italy,  on  the 
left  bank  of  the  Arno,  19  miles  west  of  Florence 
(]Map:  Italy,  E  4).  Empoli  manufactures  straw, 
cotton,  and  leather  goods,  faience,  glass,  and 
macaroni,  and  markets  fruit  and  vegetables. 
Population,  in  1900,  20,404. 

EMPOLI,  Jacopo  ni  Clemexti  da.  See  Cle- 
menti,  Jacopo  di,  da  Empoli. 

EMPO''RIA.  A  city  and  county-seat  of  Lyon 
County,  Kan.,  61  miles  southwest  of  Topeka,  on 
the  Missouri.  Kansas  and  Texas  and  the  Atchi- 


EMPORIA. 


705 


EMULSIN. 


son,  Topeka  and  Santa  VO  railroads  (Map:  Kan- 
sas, F  3).  It  is  in  a  fertile  agricultural  I'egion, 
and  has  flouring-mills,  foundries  and  machine- 
shops,  various  factories,  and  wholesale  houses. 
There  are  a  railroad  library  and  a  city  library, 
the  latter  to  be  installed  in  a  $20,000  building, 
the  gift  of  Andrew  Carnegie.  The  College  of  Em- 
poria (Presbyterian),  ojiened  in  1883,  a  State 
normal  school,  and  the  Western  Musical  Con- 
servatory are  situated  here,  and  the  Federal  Gov- 
ernment has  appropriated  $41,000  for  a  Govern- 
ment building.  Emj^oria  was  settled  in  1856 
and  incorporated  in  1870.  Its  government  is 
administered  by  a  mayor,  elected  every  two 
years,  and  a  unicameral  city  council.  The  water- 
works and  electric-light  plant  are  owned  and 
operated  bv  the  citv.  Population,  in  1890, 
7551 ;  in  1900,  8223. 

EMPC'RIUM.  A  borough  and  the  county- 
seat  of  Cameron  Count,y,  Pa.,  98  miles  west  by 
north  of  ^Yilliamsport,  at  the  junction  of  the 
Buffalo  and  Philadelphia  and  Erie  divisions  of 
the  Pennsylvania  Railroad  (Map:  Pennsylvania, 
<_)  2).  It  has  lumber  interests,  and  manufactures 
iron,  lumber,  furniture,  flour,  powder,  high  ex- 
plosives, sole  leather,  etc.  The  electric-light 
jjlant  is  owned  bv  the  municipality.  Population, 
in  1890,  2147;  iA  1900,  2463. 

EMP'SON,  William  (1791-1852).  An  Eng- 
lish editor.  He  was  educated  at  Winchester  and 
at  Trinity  College,  Cambridge.  He  was  one  of 
the  most  active  contributors  to  the  Edinburgh 
Review  from  1823  to  1849,  and  became  editor 
of  that  publication  upon  the  death  cf  Napier 
in  1847.  From  1824  until  his  death  he  was  pro- 
fessor of  law  at  the  East  India  College,  Hailey- 
bury,  where- he  was  exceedingly  popular  with  his 
pupils. 

EM'PYE'MA  (Neo-Lat.,  from  Gk.  ffCTtvi/iua, 
suppuration,  from  fv,  cii,  in  +  ttvov,  pyon,  pus). 
An  internal  suppuration.  The  term  is  now  ap- 
plied exclusively  to  a  collection  of  pus  in  the 
pleura.    See  Pleurisy. 

EM'PYREU'MA  (Neo-Lat.,  from  Gk.  eiinv. 
.pEvjia,  live  coal  preserved  under  ashes,  from 
■EfiTTvpEvsiv,  empi/reuciu.  to  kindle,  s/nTrvpog^  eni- 
pyros,  fiery,  from  sv,  en,  in  -j-  nvp,  pyr,  fire). 
The  burned  smell  and  acrid  taste  which  result 
when  vegetable  or  animal  substances  are  decom- 
posed by  a  strong  heat. 

EMS,  ems,  or  BAD  EMS,  biit  ftms.  A  favorite 
^vatering-place  in  the  Prussian  Province  of  Hesse- 
Nassau,  beautifully  situated  on  the  Lahn,  about 
8  miles  from  its  junction  with  the  Rhine, 
and  10  miles  east-southeast  of  Coblenz,  in  a 
cliarming  valley  surrounded  by  thickly  wooded 
hills  (Map:  Prussia,  B  3).  Its  many  warm 
mineral  springs,  varying  in  temperature  from 
79°  to  135°  F.,  are  considered  especially  effica- 
cious in  the  treatment  of  diseases  of  the  respira- 
tory organs.  The  water  of  the  three  springs  discov- 
ered about  1865  is  used  both  externally  and  in- 
ternally. Ems  is  visited  annually  by  over  10,000 
patients  and  as  many  tourists.  The  Kurhaus, 
the  older  portion  of  which  dates  from  the  six- 
teenth century,  contains  the  principal  springs 
and  baths.  It  is  connected  b,v  an  iron  colonnade 
Avith  the  Kursaal  erected  in  1838.  which  con- 
tains reading-rooms  and  concert-halls.  Many  of 
the  neighboring  heights  command  extensive  views 
of  the  Lahn  Valley,  notably  the  Malberg  on  the 
Vol.  VI.— 4.5. 


left  bank  of  the  river.  In  the  vicinity  are  im- 
portant lead  and  silver  mines.  Population,  in 
1890,  6350;  in  1900,  6494.  Ems  was  known  to 
the  Romans.  In  1172  it  came  into  the  posses- 
sion of  the  Counts  of  Nassau.  In  1866,  with  the 
Duchy  of  Nassau,  it  was  united  with  Prussia. 
At  Ems  on  July  13,  1870,  occurred  the  famous  in- 
tei'view  between  King  William  of  Prussia  and 
the  French  Ambassador  Benedetti,  which  i:)recipi- 
tated  the  Franco-Prussian  War. 

EMS.  A  river  in  the  northwest  of  Germany, 
rising  in  Westphalia,  on  the  southwestern  slope 
of  the  Lippe  Foi'est  ( Map :  Prussia,  B  2 ) .  It 
Hows  first  in  a  westerly,  then  in  a  northwesterly 
direction,  entering  Hanover,  through  which  it 
flows  north,  and  emptying  into  the  DoUart,  an 
inlet  of  the  North  Sea,  after  a  course  of  about 
210  miles.  The  Ems  drains  an  area  of  about 
4600  square  miles.  Its  chief  affluents  are  the  Aa, 
the  Haase,  the  Hessel,  and  the  Leda,  all  from  the 
east.  It  is  navigable  for  small  vessels  for  only  25 
miles  from  its  mouth,  but  it  supplies  water  to  nu- 
merous canals,  which  are  used  for  both  irrigation 
and  navigation.  Nearly  tlie  whole  of  its  course 
from  Miinster  to  Papenburg  is  paralleled  by 
canals  on  the  eastern  side,  while  on  the  west 
connection  is  formed  with  the  network  of  canals 
of    Holland. 

EMS,  Rudolf  von.    See  Rudolf  of  Ems. 

EMSER,  ams'er,  Hieronymus  (1477-1527).  A 
German  theologian  of  the  Roman  Catholic 
Church,  known  for  his  opposition  to  Luther.  He 
was  born  at  Ulm,  studied  at  Tubingen  and  Basel, 
and  lectured  at  Erfurt,  where  Luther  was  one 
of  his  hearers,  and  afterwards  at  Leipzig.  From 
1504  be  was  secretaiy  to  Duke  George  of  Saxony, 
who  employed  him  to  collect  material  regarding 
Bishop  Benno  of  Meissen,  and  in  1510  sent  him 
to  Rome  to  obtain  the  canonization  of  that 
prelate.  He  was  rewarded  with  several  benefices, 
and  entertained  Luther  at  Dresden  in  1517. 
After  the  Disputation  of  Leipzig  in  1519,  he  did 
all  he  could  to  further  the  controversy  which 
arose  between  himself  and  Luther.  He  was 
particularly  bitter  against  Luther's  translation 
of  tlie  New  Testament,  which,  he  declared,  con- 
tained the  grand  total  of  1400  lies  and  errors. 
Numerous  corrections  suggested  by  him  were 
adopted  either  by  Luther  or  by  subsequent  re- 
visers. In  1527  he  published  his  rendering  of 
the  New  Testament  from  the  Vulgate,  whose 
utter  worthlessness  gained  for  him  the  title  of 
'the  Dresden  Scribbler.'  Consult:  Waldau,  A'ac/i- 
richt  von  Hieronymus  Emsers  Lehen  und 
Schriften  (Anspach,  1783)  ;  and  Weyermann, 
Nachrichten  von  Gelehrten,  Kiinstelern  und  an- 
dern  merkivUrdigen  Personen  aus  Ulm  (Ulm, 
1798). 

EMU  or  EMEU  WREN"  (Australian  emeu 
or  emu,  +  Eng.  wren ) .  A  very  small,  brown,  ground- 
keeping  fly-catcher  ( ,^tipituriis  malaciirus)oi  Aus- 
tralia, also  called  pheasant-tailed  warbler.  It  is  so 
named  because  of  the  srreat  elongation  of  the  cen- 
tral feathers  of  its  tail,  which  are  so  loosely  con- 
structed as  to  resemble  the  plumage  of  the  emeu. 
The  birds  are  described  as  flying  with  difhcult.v, 
and  preferring  to  creep  about  among  herbage  and 
low  bushes  near  the  ground  like  little  field-mice, 
where  the  male  utters  a  weak  but  pretty  song. 
See  Plate  of  \Vrexs,  Warblers,  etc. 

EMULSIN  (from  Lat.  emulsus,  p.p.,  emul- 
gere,  to   milk   out,   from  e,  out   +    mulgere,  to 
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jnilk).  An  enzyme  found  in  plants,  which  de- 
composes various  glucosides  into  glucose  (grape- 
sugar)  and  other  products.  It  occurs  in  cer- 
tain members  of  the  rose  family,  notably  in  the 
almonds,  both  sweet  and  bitter,  and  the  cherry, 
laurel,  in  some  spurges  belonging  to  the  genus 
Alanihot,  and  in  several  coninion  molds  and  li- 
chens. Amygdalin.  salicin,  and  other  glucosides 
are  split  up  by  emulsin,  which  acts  best  in  neu- 
tral solutions  and  at  temperatures  between  30° 
and  40°  C.  (86°  and  104°  F.).  It  is  destroyed 
at  about  80°  C.  (176°  F.).  See  Enzyme;  Glu- 
cosiDE;  Almoxds,  Volatile  Oil  of. 

EMITLSION  ( Fr.  emulsion,  from  Lat.  emul- 
gere,  to  milk  out ) .  The  term  applied  to  those 
preparations  in  pharmacy  obtained  by  triturating 
certain  substances  with  water,  and  where  the 
product  is  a  milky-white,  opaque  mixture  of  a 
gummy  consistence,  and  composed  more  or  less 
of  oily  particles  floating  in  mechanical  suspen- 
sion in  the  mucilaginous  liquid. 

ENALIDS  (from  Gk.  kv,  en,  in  +  aXs.  hals, 
sea).  In  botany,  the  members  of  tlie  marine 
fixed  vegetation  (benthos)  (q.v. )  which  grow  at- 
tached to  loose  soil.  Submerged  eel-grass  mead- 
ows form  one  of  the  chief  enalid  societies. 

ENAIi'IOSAXT'BUS.        See  IcHXHYOSArRus ; 

Pl-ESIOSAVRIS. 

ENAMBUC,  a'niix'buk',  or  ESNAMBUC, 
Pierre  Vandrosqce  Diel,  d'  (c.1570-1G3G)  .  A 
French  navigator  and  founder  of  the  French 
settlements  in  the  \Yest  Indies.  He  was  born  at 
Dieppe,  and  as  commander  of  a  A^essel  in  the 
Caribbean  took  possession  of  the  island  of  Saint 
Christopher  for  the  purpose  of  colonization.  A 
plan  suggested  by  him  to  the  governments  of 
France  and  England,  whereby  the  island  was  to 
be  divided  between  the  two  countries,  was  ap- 
proved, and  in  1626  d'Enambuc  transported  more 
than  500  immigrants  to  the  new  possession. 
Afterwards  he  established  settlements  on  Mar- 
tinique and  other  islands  of  the  Caribbean.  The 
town  and  fort  of  Saint  Pierre,  completely  de- 
stroyed by  a  volcanic  eruption.  May  8,  1902, 
were  founded  by  him. 

ENAMEL  [en  +  older  form  ameJ.  Fr.  email, 
OF.  esmail.  It.  smalfo,  from  OHG.  smalz,  Ger. 
Schrnah,  butter,  from  schmelze)i,  to  melt.  Gk. 
fie?.deiv,  meldein.  to  melt).  A  glaze  coating  ap- 
plied by  fusion  to  any  substance  Avhich  will  bear 
the  necessary  heat,  especially  to  metals  and  to 
pottery  (q.v.).  Ena7nel  is  really  a  kind  of  glass, 
and  although  it  is  usually  of  special  composition, 
in  order  to  produce  an  easily  fusible  material, 
the  name  is  applied  rather  to  glass  when  used 
in  certain  special  ways.  In  the  purely  utili- 
tarian employment  of  enamel,  its  purpose  is  to 
protect  the  surface  to  which  it  is  applied  from 
the  action  of  corrosive  substances.  Thus,  the 
liability  of  iron  to  oxidation  when  exposed  to 
heat  or  moisture,  and  to  corrosion  by  even  the 
weakest  acids,  has  led  to  many  attempts  to  coat 
it  with  a  protecting  surface.  For  this  purpose 
coatings  of  various  materials  have  been  employed 
(see  Irox).  but  the  most  ethcient  has  been  found 
to  be  enamel.  The  earlier  enameled  ware  was 
tisually  thick,  but  enamel  is  now  successfully  ap- 
plied to  sheet  iron  and  sheet  steel.  The  utensils 
are  pressed  out  of  the  sheet  metal  according  to 
the  process  described  under  Dies  Axn  Die-Sixk- 
ING,    and    under    Hollow    Ware.      The    metal 


foundation  having  been  properly  prepared  by 
aimealing  to  stand  the  heat,  it  is  dipped  in  the 
melted  glaze  and  tired  in  an  oven  similar  to  that 
employed  for  the  glazing  of  pottery,  which  is 
kept  at  a  temperature  of  about  1500°  F.  The 
constituents  of  the  glaze  and  their  proportions 
vary  in  the  different  factories,  and  are  carefully 
guarded  trade  secrets.  The  color  of  enameled 
ware  is  determined  by  the  metallic  oxides  used 
in  the  glaze,  and  does  not  materially  alter  the 
character  of  the  enamel,  altliough  a  pure  white 
enamel  is  likely  to  be  less  tough  than  gray.  The 
quality  of  the  enamel  depends  not  only  on  the 
character  of  the  glaze,  but  also  upon  the  number 
of  coats  applied.  By  one  process  four  successive 
coats  are  applied,  the  first  three  of  which  are 
simply  dried,  while  the  fourth  is  burned  at 
1500°  F.  In  another,  two  successively  fused 
coats  are  applied.  In  the  cheaper  grades  of  enamel- 
ware  arsenic  is  said  to  be  used  in  place  of  tne 
oxide  of  tin,  thus  decreasing  the  cost,  according 
to  the  statement  of  a  leading  manufacturer,  by 
75  per  cent.  Agate-ware  is  simply  a  trade  name 
for  a  variety  of  enameled  ware,  so  called  on  ac- 
count of  its  mottled  appearance.  Enameled 
ware,  even  of  the  highest  grade,  is  likely  to  be 
injured  by  excessive  heat,  which,  by  making  the 
iron  expand  faster  than  the  glaze,  cracks  the 
latter.  It  is  also  liable  to  be  affected  by  acids 
wherever  there  is  the  slightest  break  in  the  con- 
tinuity of  tlie  surface  of  the  enamel.  When  once 
acid  penetrates  the  surface  so  it  can  act  on  the 
iron  underneath,  it  will  gradually  undermine  the 
glaze  so  that  it  peels  off. 

ExAMEL  IX"  Ceramics.  In  ancient  European 
practice  the  material  Avas,  and  in  modern  Orien- 
tal practice  it  still  is,  sometimes  applied  so  as  to 
cover  the  whole  surface,  and  the  new  surface  thus 
formed  may  be  painted  with  vitrifiable  colors, 
or  the  enamel  may  be  applied  to  parts  of  the 
surface  only,  so  that  the  colors  of  this  partial 
application,  combining  with  the  colors  of  the 
oliject  itself,  may  produce  a  decorative  effect; 
and.  finally,  the  enamel  may  be  treated  as  a  trans- 
parent or  translucent  mass,  showing  its  color 
effect  equally  by  transmitted  and  by  reflected 
light.  In  each  of  these  methods  the  enamel  itself 
is  provided  in  lumps,  or  sticks,  or  rods,  each 
piece  being  usually  of  a  separate  solid  color. 
This  material  is  ground  very  fine,  mixed  with 
gum  water  or  some  similar  adhesive  veliicle  until 
it  forms  a  paste,  and  can  be  applied  witli  a  brush. 
The  object  is  then  put  into  the  enameling  furnace, 
and  in  the  heat  the  enamel  passes  from  the  con- 
dition of  a  dampened  powder,  through  the  state 
of  flux  or  semi-fluidity,  into  a  hard,  glossy, 
bubble-like  mass  looking  very  like  tlie  wet  powder 
of  its  first  condition. 

^lodern  glass  of  brilliant  iridescent  surface  is 
not  generally  enameled :  but  the  glass  lamps  sus- 
pended in  mosques  tliroughout  the  Levant,  and 
the  glass  vases,  drinking-vessels  and  tlie  like, 
which  are  also  of  Saracenic  or  ^Moorish  work, 
are  decorated  by  enameling  in  the  proper  sense. 
The  distinction  is  obvious  to  one  who  notes  that, 
in  the  Oriental  pieces,  the  body  of  the  glass 
vessel  shows  between  the  usually  opaque  and  pro- 
jecting masses  of  the  enamel  which  has  been  put 
on  separately  and  fused  and  hardened  separately. 
Similar  work  has  been  done  in  Europe,  though 
rarely.  So  in  a  porcelain  vase  decorated  in 
colors,  the  painting  wliicli  is  applied  over  the 
glaze  is  of  the  nature  of  enameling,  and  is  easily 
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seen  to  be  an  application  made  after  the  comple- 
tion of  the  body  of  the  vase.  On  the  other  hand, 
when  a  Chinese  kettle  or  jardiniere  of  thin  metal 
is  coated  on  both  sides  with  a  solid,  opaque,  uni- 
form coating,  giving  it  a  finished  look  somewhat, 
but  not  quite,  like  that  of  porcelain,  and  when 
this  hard  and  glassy  surface  is  painted  with 
tlowers  and  the  like,  it  is  surface  enamel  of  a 
kind  very  common  in  the  Orient,  though  hardly 
used  in  European  handiwork,  except  in  connec- 
tion with  Limoges  enamel,  as  mentioned  below. 
These  two  methods  of  using  the  decorative  qual- 
ity of  enameling  are  then  distinguished  as  ( 1 ) 
that  which  covers  the  whole  surface,  and  (2) 
that  which  is  so  applied  to  another  surface  as  to 
form  with  it  a  kind  of  mosaic  pattern. 

Of  the  first,  or  surface-covered,  kind,  one  vari- 
ety has  been  described  above ;  another  is  that 
known  as  Limoges  enamel.  In  this  the  enamel 
is  applied  to  a  j)late  of  metal  with  the  express 
purpose  of  afl'ording  a  ground  for  painting,  and 
the  paintings  are  often  of  very  elaborate  char- 
acter. Thus,  the  work  of  the  sixteenth  century, 
in  which  are  distinguished  the  names  of  Peni- 
caud,  Jean  Courteys,  and  Leonard  Limousin,  is 
famous  for  the  use  of  completely  developed  paint- 
ing of  the  figure,  treated,  of  course,  decoratively 
— that  is  to  say,  without  shadows  and  with  the 
high  lights  often  touched  with  gold,  but  with 
the  figures  completely  modeled  and  the  story  com- 
pletely told.  At  a  later  time  these  proper  limita- 
tions of  the  art  disappear,  and  the  eighteenth- 
century  Limoges  enamel  resembles  A'ery  closely 
a  painting  on  paper  or  vellum,  the  slight  irregvi- 
larities  of  surface  and  the  slightly  difl'erent  gloss 
being  the  chief  distinctions.  The  tendency  of  the 
time  was  away  from  brilliant  coloring,  and  much 
of  the  later  Limoges  enamel  was  painted  in 
monochrome. 

That  enamel  which  forms  a  mosaic  pattern 
relieved  upon  the  background  of  the  original  sub- 
stance may  be  on  glass,  as  stated  above,  and  then 
the  glass  is  usually  translucent,  and  the  pattern, 
in  several  colors,  with  gold,  is  in  opaque  body 
and  in  slight  relief  upon  it.  When  applied  to 
ceramic  ware,  as  Chinese  porcelain,  it  is  usvi- 
ally  combined  with  blue  under-glaze  painting, 
and  is  lost  in  the  general  color  efTect.  When  it  is 
applied  to  metal  this  is  done  according  to  one 
of  two  methods — the  Cloisonne  and  the  Champ- 
leve  methods.  Cloisonne  work  is  that  which  is 
done  by  building  up  upon  the  metal  surface  very 
small  partitions  {cloisons) ,  dividing  up  the  field, 
as  of  copper,  into  little  compartments;  each  of 
these  compartments  to  be  filled  with  enamel. 
Champleve  enameling  is  done  l)y  engraving  out 
the  solid  surface,  so  as  to  leave  little  pools  or 
hollows,  which  are  to  be  filled  with  enamel.  In 
either  case  a  metal  line  or  narrow  space  sepa- 
rates the  pieces  of  enamel  one  from  another. 
It  is  usual  to  grind  the  hard-finished  enamel 
down  until  the  glossy  surface  and  the  metal  sur- 
face coincide  and  can  be  polished  together.  But 
in  Oriental  enamels  it  is  not  very  imcommon  to 
see  a  rougher  and  more  picturesque  treatment 
with  the  little  compartments  or  hollows  filled 
only  in  part,  or  else  more  than  filled,  so  that 
considerable  diversity  of  surface  results.  The 
very  finest  pieces  of  Oriental  cloisonne  enamel 
are  of  extraordinary  brilliancy  of  decorative 
effect.  The  surface  is  very  complete  and  perfect, 
with  only  minute  bubbles  to  break  its  uniformity 
and  only  slight  discolorations,  as  of  pale-brown 


spots  on  the  blue,  to  give  its  color  some  addi- 
tional vivacity.  Each  compartment  may  be  of 
solid,  uniform  color,  or  may  itself  contain  a 
gradation,  as  of  red  passing  slowly  into  white. 
The  finest  in  color  are  Chinese,  of  the  sixteenth 
or  seventeenth  century  of  our  era.  Very  recent 
Japanese  pieces  show  the  partitions  reduced  al- 
most to  nothing — very  slender  and  of  no  sepa- 
rate effect,  the  color  masses  of  the  enamel  seem- 
ing to  touch :  whereas  in  old  Chinese  work  they 
might  be  one-fortieth  of  an  inch  wide  and  pre- 
sent even  broader  surfaces  where  several  strips 
met  and  were  secured  together. 

In  Europe,  cloisonne  enamel  was  rather  com- 
mon among  the  Gauls  of  pre-Roman  and  Roman 
times,  and  was  used  in  decorative  Church  plate, 
in  metal  parts  of  costume,  as  buckles  and  clasps, 
and  even  in  large  shrines  and  altarpieces  down  to 
tlie  thirteenth  century.  It  has  not  been  used 
since  the  ^Middle  Ages,  except  in  recent  experi- 
ments. 

Champleve  enamel  also  was  in  use  in  Europe, 
especially  in  the  dominions  of  the  Eastern  Em- 
pire. Sometimes  both  processes  are  employed 
in  making  the  same  piece — as  in  the  magnificent 
Soltikoff  Chasse  in  the  South  Kensington  Mu- 
setun.  The  famous  Pala  d'Oro,  the  altarpiece  of 
Saint  Mark's  Church  in  Venice,  is  an  immense 
frame',  nearly  7  feet  high  and  12  feet  long,  di- 
vided into  about  eighty  compartments,  of  different 
forms  and  sizes,  and  each  one  filled  with  a  single 
figure  or  a  figure  subject,  the  whole  of  silver  gilt 
and  of  gold,  in  proportions  which  cannot  be 
ascertained,  and  adorned  evervAvhere  with  enam- 
eling. This  is  usually  champleve  work  of  great 
fineness.  This  piece  is  generally  admitted  to  be 
of  the  tenth  century ;  and  of  the  same  epoch  are 
the  finest  of  the  many  Byzantine  book-covers 
which  exist  in  the  treasures  of  some  Italian 
cluirches  and  in  private  collections.  A  school  of 
enamelers  existed  in  Germany  in  the  tenth  and 
eleventh  centuries,  and  tin  France  until  a  still 
later  period ;  but  the  splendid  pieces  still  existing, 
such  as  the  "Shrine  of  the  Three  Kings."  in 
Cologne  Cathedral,  and  the  plaques  of  about 
1250  preserved  in  the  Abbey  of  Saint  Denis,  show 
a  use  of  champleve  enamel  with  but  little  of  the 
other  variety. 

In  very  modern  times  the  decorative  use  of 
enameling  is  chiefly  in  connection  Avith  jewelry; 
but  translucent  enamel  is  iised  on  a  few  decora- 
tive boxes,  statuettes,  and  the  like. 

Bibliography.  Gardner,  Enamels  and  Enam- 
eling (London,  1890-91);  Randau,  Die  Fabrika- 
lion  dcr  EmaiUe  und  das  Emailliren  (Vienna, 
1890)  ;  Brown,  Handbook  on  Japanning  and  En- 
ameling (London,  1901);  Cunynghame,  Theory 
und  Practice  of  Art-Enameling  Upon  Metals 
(London,  1899).  a  practical  treatise  likely  to  be 
of  ffreat  use  to  beginners;  Davenport.  XicUo 
Work  (London,  1899-1900)  ;  the  Burlington  Fine 
Arts  Club's  Catalogue  of  a  Collection  of  Euro- 
pean Enamels  (London,  1897),  with  a  sagacious 
and  critical  introductory  essay  by  Alfred  Hig- 
gins  and  plates  of  great  valtie;  also  the  excellent 
preface  to  the  South  Kensington  ^luseum  Cata- 
logue of  Cold  and  flilvej'smith's  TVorfc  (London. 
1878).  See  also  the  articles  dealing  with  the 
dilforent  branches  of  ceramic  ware,  as  Porce- 
lain :  Pottery. 

ENAMELED  CLOTH.  A  material  used  as 
a  substitute  for  leatlier  in  making  traveling-bags. 
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covering  upholstery,  aud  the  like,  and  also  for 
carriage-tops.  The  process  ^vas  invented  in 
Newark,  X.  J.,  in  1S49.  It  consists  in  covering 
cotton  cloth -with  repeated  coatings  of  a  composi- 
tion consisting  of  linseed-oil,  lampblack,  resin, 
and  other  ingredients.  The  cloth  is  passed  be- 
tween heavy  iron  rollers,  from  one  of  which  it 
receives  the  coating  of  composition :  sometimes 
this  is  spread  by  passing  the  cloth  under  a  knife. 
Between  the  successive  coatings  (five  or  six  in 
number)  the  cloth  is  dried  and  rubbed  down 
with  pumice-stone,  and  after  the  last  coat  it  is 
varnished.  Last  of  all.  the  cloth  is  often  passed 
through  rollers,  one  of  which  has  a  surface  so 
ridged  that  it  stamps  the  material  with  leather- 
like indentations.  Enamel  cloth  is  somewhat 
similar  to  oilcloth  in  its  method  of  manufacture, 
but  it  is  much  lighter,  more  flexible,  and  put  to 
very  different  uses. 

ENAMEL  OE  TEETH.     See  Teeth. 

ENARE,  a-nii'ra.  A  lake  in  the  Finnish  Gov- 
ernment of  Uleaborg,  not  far  from  the  Norwegian 
frontier  (Map:  Russia,  C  1).  It  covers  an  area 
of  nearly  550  square  miles,  and  receives  a  num- 
ber of  tributaries,  including  the  Ivalo.  Its  outlet, 
the  Pasvig.  forms  the  boundary  line  between  Rus- 
sia and  Norway.  There  are  a  number  of  small 
islands  in  the  lake. 

EN  ARE  A,  a-nii're-a.  A  hilly  region  of  Abys- 
sinia, situated  between  latitudes  7°  and  9°  N. 
(]\[ap:  Africa,  H  4).  It  has  a  population  of 
about  40,000,  belonging  to  one  of  the  Gallas 
tribes.     Capital.  Saka. 

EN'ARTHRO'SIS  (Neo-Lat..  from  Gk.  hdp- 
dpoaig,  ball-and-socket  joint,  from  ev,  en,  in  --j- 
apdpov,  arthron,  joint).  The  term  used  by  anat- 
omists to  express  the  kind  of  joint  (q.v.)  which 
admits  of  the  most  extensive  range  of  motion.  It 
occurs  in  the  hip  and  shoulder  joints. 

ENATJLT,  a'no',  Loris  (1822-1900).  A 
French  author,  born  at  Isigny  (Calvados).  His 
publications  include  a  large  number  of  novels 
and  books  of  travel,  dealing  principally  with  the 
countries  visited  by  him  on  his  extensive  tours 
through  Europe  and  the  Orient.  Among  them 
are:  Hermine  (I860):  Pele-mele  (1862);  Stella 
(1863):  Olga  (1864);  Le  bapteme  du  sang 
(1873);  Nadeje  (1895);  Myrto  (1898).  The 
French  translation  of  Uncle  Tom's  Cabin  (1853) 
is  from  his  pen. 

ENCffi^IA  (Lat.,  from  Gk.h/Kalvia,  enkainia, 
from  €v.  en.  in  +  Kaiiog^  kainos,  new).  Dedica- 
tion festivals  held  in  early  Christian  times  to 
consecrate  a  new  church  or  a  heathen  temple 
to  Christian  use,  and  later  repeated  on  the  anni- 
versaries of  such  occasions.  At  first  they  Avere 
simple,  but  by  the  beginning  of  the  seventh 
century  they  had  come  to  have  the  character  of  a 
fair  with  booths,  dramatic  representations,  sing- 
ing, and  dancing.  They  were  disapproved  by  the 
Council  of  Chalons  (650),  but  still  continued. 
The  name  is  also  applied  to  the  festivals  held  by 
the  universities  of  Oxford  and  Cambridge  in 
honor   of   tlieir    founders    and   benefactors.      See 

COM.MEilORATIOX. 

ENCAMPMENT.  During  active  operation 
in  the  field,  troops  are.  wherever  practicable, 
lodged  in  tents.  The  principal  tents  in  use  in 
the  United  States  are  the  shelter,  just  large 
enough  for  two  men  to  sleep  under  and  trans- 
ported by  the  soldiers  on  their  person :  the  com- 


mon tent  with  wall,  aflording  a  floor-space  of 
about  8X7  feet  and  suitable  for  sleeping  three 
men;  the  wall  tent,  with  a  floor-space  of  about 
9X9   feet:    the   conical   wall,   with   a   diameter 


V.  a.  A.  COMMON   TEST. 


of  about  16  feet;  and  the  hospital  tent,  with  a 
floor-space  of  14  X  14%  feet.  In  putting  tents 
up  in  rows,  a  space  between  the  tents  at  least 
equal  to  half  the  width  of  the  tent  should, 
wherever  possible,  be  left  for  the  guy-ropes 
and  passages.  Unless  the  soil  is  unusually 
porous,  small  trenches  should  be  dug  around 
each  tent  to  provide  for  carrying  oS"  rain-water, 
A\hich  might  otherwise  make  the  tent  iminhabit- 
able.  Tlie  tloors  of  the  tents  should,  if  prac- 
ticable, be  raised  above  tlie  ground.  Tlie  laying 
out  of  shelter-tent  camps  can  be  eff'ected  as  a 
matter  of  drill,  and  without  any  special  staking 
out  of  the  camp. 

A  type  of  arrangement  for  a  camp  for  each 
of  the  arms  is  shown  in  the  various  Drill  Regu- 
lations. That  shown  in  the  accompanying  cut  is 
well  adapted  for  the  infantry  arm: 
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A  simple  way  of  laying  it  out  quickly  is  with 
the  eye  to  stake  out  the  line  of  the  front  of  the 
comjjany  officers'  tents,  beginning  at  one  end  of  the 
line,  laying  of  lines  at  right  angles  to  this  for 
the  front  of  the  living-tents  of  the  men.  The 
position  of  the  front  tent-poles  for  the  latter 
tents  can  then  quickly  be  indicated  by  pacing, 
or  by  stretching  a  string  having  knots  on  it  at 
the  proper  distances.  The  company  streets 
should  not,  if  possible,  be  less  than  20  feet  wide 
in  the  clear.  They  are  rarely  made  over  40  feet. 
If  the  camp  is  to  last  more  than  a  few  days,  and 
groimd  is  available,  space  is  left  for  mess-tents 
between  the  line  of  company  kitchens  and  the 
men's  living-tents.  The  hospital,  not  shown  on 
the  cut.  should  be  located,  if  possible,  on  a  par- 
ticularly healthy  site  as  far  removed  as  is  con- 
venient from  the  living-tents.  The  guard-tent 
is  placed  on  the  line  of  sentinels  near  the  point 
most  convenient  for  general  access  to  the  camp 
from  the  neighboring  road.  Arranged  in  this  way 
the  camp  for  a  regiment  of  infantry  can  be 
crowded   into   10   acres;    if  ground   is  available. 
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it  is  better  to  spread  it  over  2.5  acres.  A  cavalry 
(.amp  is  arranged  on  a  generally  similar  plan, 
with  the  addition  that  jirovision  must  be  made 
for  the  horses.  These  are  placed  generally  either 
in  the  prolongation  of  the  company  streets  be- 
yond the  kitchen  or  between  companies. 

Where  troops  have  remained  in  one  site  for 
a  long  period  in  cold  Aveather,  log  and  board 
huts  have  been  constructed  for  their  occupancy. 
In  selecting  a  site  for  a  camp,  there  is  frequently 
little  latitude,  but  wherever  practicable  it  should 
be  placed  in  a  healthy  location,  especially  avoid- 
ing everything  in  the  nature  of  a  marsh.  It  is 
essential  to  encamp  within  reasonable  distance  of 
a  water-supply,  and  desirable  to  be  as  near  as 
possible  to  fuel  and  gi'ass.  As  a  rule,  provision 
should  be  made  for  not  less  than  five  gallons  of 
water  for  each  nuin,  and  ten  gallons  for  each 
animal  in  the  camp.  On  going  into  camp,  effi- 
cient arrangements  should  be  at  once  made  for 
the  protection  of  the  water-supply  and  for  dis- 
tributing it  to  the  men  and  animals.  If  a  soui"ce 
of  supply  such  as  a  pond  or  trough  is  to  be 
used  for  a  considerable  time,  particularly  if 
animals  are  to  be  watered  there,  an  area  of  suf- 
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ficient  size  should  be  thoroughly  drained  and 
paved  or  macadamized  to  prevent  the  ground 
from  becoming  a  mass  of  mud.  Where  the  sup- 
ply of  water  is  scanty,  it  is  sometimes  necessary, 
in  order  that  none  of  it  shall  be  wasted,  to  con- 
struct tanks  for  catching  the  water  at  night  and 
at  other  times  when  it  is  not  being  consumed. 
Where  the  best  water  obtainable  is  impure,  it 
should  be  filtered;  if  practicable,  through  filters 
carried  by  the  troops,  otherwise  by  temporary 
ones  constructed  of  sand,  gravel,  and  charcoal. 
Impure  water  can  often  be  improved  by  boiling. 
Where  transportation  is  available  the  troops 
should  carry  Avith  them  a  few  well-augers,  well- 
points,  barrels,  and  pumps.  For  cooking.  United 
States  troops  are  usually  provided  with  field 
ovens,  but  it  is  usually  also  necessary  for  them 
to  construct  small  fireplaces  in  the  open  ground. 
See  Field  Cooking. 

Many  of  the  engineering  problems  connected 
with  encampment  vary  greatly  with  the  nature 
of  the  country  and  the  season  of  the  year.  Among 
the  most  iiuportant  are  those  relating  to  the 
policing  of  camps  and  the  disposition  of  the 
refuse  matter.  If  the  camp  is  occupied  for  any 
length  of  time  these  problems  become  of  prime 
importance.  Xo  general  rule  can  be  given  cov- 
ering them,  excepting  that  so  far  as  possible  all 
trash  and  garbage  which  can  be  removed  com- 
pletely from  the  site,  either  by  transportation  or 
by  burning,  .should  be  so  removed.  Fuller  details 
on  these  subjects  will  be  found  in  Beach,  Manual 


of  unitary  Field  Engineering  (Kansas  City, 
189ii)  ;  Fiebeger,  Manual  of  Field  Forti/ication 
(New  York,  1901)  ;  and  the  Chatham  Text-Book 
in  Military  Engineering  (London,  ■  ISO-i) .  See 
Camp. 

ENCAUSTIC  PAINTING  (Lat.  encausticus, 
Gk.  eyKuvcTTiKus,  cnkaustikos,  burnt  in,  from  e7- 
KuUiv,  enkaiein,  from  ev,  en,  in  -j-  Kaieiv,  kaiein,  to 
burn ) .  A  method  of  painting  practiced,  by  the  an- 
cients, especially  by  the  Greeks.  The  colors  were 
mixed  with  wax  and  resin,  and  were  softened  by 
aid  of  fire.  Some  Greek  portraits  have  come  down 
to  us,  but  no  important  specimens  of  Greek  en- 
caustic painting  other  than  these  are  known  to  be 
extant,  and  it  is  an  art  the  secret  of  which  is 
largely  lost.  The  cauterizing  or  heating  of  the 
painting  after  completion  rendered  the  colors 
more  brilliant  than  tempera  or  fresco.  Some  con- 
tend that  encaustic  painting  retains  its  integrity 
of  color  for  a  longer  period  tlian  any  otlier  me- 
dium known  to  the  painted  arts,  not  excluding 
that  of  oil,  in  which  the  tendency  after  a  time  to 
grow  yellow  and  dark  unequally,  sometimes  de- 
stroys the  chiaroscuro  of  the  picture.  The  '"Bat- 
tle of  ^larathon,"  painted  by  Polygnotus,  w^as 
preserved  inider  an  open  portico  at  Athens  for 
more  than  nine  hundred  years.  Probably  the  best 
]iroposed  restoration  of  the  encaustic  process  is  to 
be  found  in  tlie  work  by  Cros  and  Henry,  VEncaus- 
iique  et  les  ai(t7-es  proccdes  de  peinture  che~  les 
nnciens  historique  et  technique  (Paris,  1884). 
These  authors  assert  that  the  colors  are  mixed 
with  wax  and  resin,  then  applied  with  a  brush 
and  afterwards  modeled  with  heated  instruments 
called  cauteria.  Consult,  also,  Douner  von  Rich- 
ter,  Ueber  Technischen  in  der  Malerei  der  Alien 
insbesondcre  i)i  der  Enkaustik   (Munich,  1885). 

ENCAUS'TIC  TILES.     See  Tiles. 

ENCEINTE,  liN'stiNt'  or  tiN'sant'  (Fr.,  in- 
closure).  A  term  in  military  engineering  and 
fortification,  used  to  denote  the  area  within  the 
principal  encircling  wall  of  a  fortified  place. 
See  Fortification. 

ENCEL'ADUS  (Lat.,  from  Gk.  'EyKD.aSog). 
The  son  of  Tartarus  and  Gaea  in  Greek  legend. 
With  the  other  hundred-handed  giants  he  made 
war  on  the  gods,  but  was  slain  by  Zeus  and 
buried  under  Moimt  Etna.  The  earthquakes  are 
his  movements  as  he  tries  to  free  himself,  and 
the  flame  of  the  mountain  is  his  fiery  breath. 
The  legend  is  referred  to  by  Longfellow  in  En- 
celadus,  and  in  King  Robert  of  Sicily. 

ENCEPH'ALAR'TOS.     See  Cycadace^. 

ENCEPHALOCELE,  en-sef'a-16-sel  (from 
Gk.  h/Ke<pa/.os,enkephalofi,  brain,  from  Iv,  en,  in  -\- 
Ke(pa/J/^  kephale,  head  +  kt]7.7i,  kcle,  tumor). 
Tlie  term  applied  to  a  tumor  projecting  through 
the  skull,  in  one  of  the  parts  where  the  bones  are 
incomplete  in  infancy,  and  consisting  of  a  pro- 
trusion of  the  membranes  of  the  brain,  containing 
a  portion  of  brain  itself.  The  most  common  situ- 
ation of  such  tumors  is  in  the  middle  lino,  more 
often  in  the  frontal  than  in  the  occipital  region. 
Some  of  these  cases  can  be  cured  by  surgical 
measures. 

ENCHANTED  HORSE,  The.  A  wonderful 
beast  figuring  in  one  of  the  tales  of  the  Arabian 
yights.  He  is  owned  by  an  Indian,  but  is  appro- 
priated by  Firuz  Shah,  Prince  of  Persia,  for 
tlie  purpose  of  abducting  the  Princess  of  Bengal. 
The    Indian    recovers    his    animal    and    its    fair 
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burden,  but  is  deprived  of  them  by  the  Sultan 
of  Turkey,  who,  in  turn,  is  cheated  of  both 
princess  and  horse  by  Firuz,  disguised  as  a 
dervish. 

ENCHIBIDION  en'ki-rid'i-6n  (Lat.,  from 
Gk.  ^yxstpiSior,  fHc/iei/'KZioH,  handbook) .  A  man- 
ual compiled  by  Arrian  containing  a  digest  of  the 
teacliings  of  the  Stoic  philosopher  Epictetus 
(q.v.). 

ENCHONDBOMA,  en'kon-dro'ma  (Neo-Lat., 
from  (jk.  fi',  eii,  in  +  x^'''^P'^^'  chondros,  carti- 
lage). The  term  employed  in  pathological  anat- 
omy to  signify  an  abnormal  cartilaginous  growth. 
These  growths  most  commonly  occur  in  connec- 
tion with  the  bones,  and  they  are  not  infrequent 
in     some     of     the     glandular     structures.       See 

TUIIOK. 

ENCINA.  en-the'nii,  Juan  del  (c.1468-1534)  . 
The  father  of  the  Spanish  drama,  supposed  to 
have  been  born  at  the  village  of  Encinas,  near 
Salamanca,  at  the  university  of  which  he  was 
educated.  When  about  twenty-five  years  old  he 
entered  the  household  of  the  Duke  of  Alva,  and 
soon  after  began  to  entertain  his  patrons  with 
original  comedies,  in  some  of  which  he  himself 
took  part.  In  1498  he  went  to  Rome,  whei-e  he 
beca)ne  maestro  di  capella  to  Leo  X.  Afterwards 
he  took  orders,  celebrated  his  first  mass  at  Jeru- 
salem in  1519,  and  after  his  return  to  Rome  was 
appointed  prior  of  the  JNIonastery  of  Leon.  He 
is  supposed  to  have  died  at  Salamanca.  Of 
Encina's  poems,  more  than  170  lyrics  have 
survived,  many  of  them  with  musical  settings 
by  their  author.  More  interesting  than  any  of 
these,  however,  are  the  fourteen  plaj's,  which  are 
classified  as  cgloga,  representaciones,  and  autos, 
which  diflfer  from  one  another  in  little  except 
name,  being  all  presentations  of  extremely  primi- 
tive themes,  the  subject  of  which  is  sometimes 
sacred  and  sometimes  not.  He  is  chiefly  interest- 
ing as  marking  the  transition  from  the  purely 
religious  to  the  secular  stage.  The  best  edition 
of  his  works  is  that  of  Francisco  Asenjo  Bar- 
bieri,  Teatro  completo   ( 1893) . 

ENCISO,  en-the's6,  JIartin  Fernandez  de 
(C.1470-C.1528) .  A  Spanish  lawyer  and  geog- 
rapher. He  went  to  America  in  1500,  set  up  as  a 
laA\'yer  in  the  island  of  Santo  Domingo,  and  by 
1509  had  accumulated  a  fortune,  which  in  that 
year  he  invested  in  the  enterprise  of  Ojeda  for 
the  colonization  of  Tierra  Firme.  Ojeda  having 
sailed  in  1509,  he'  followed  in  1510.  He  found  that 
Ojeda,  beset  by  hostile  Indians  and  failing  of  am- 
munition and  supplies,  had  already  returned  in 
search  of  him.  With  the  survivors  of  Ojeda's 
colony  he  founded  Darien.  He  was  shortly  after 
deposed  by  Balboa,  went  to  Spain,  and  in  1514 
accompanied  as  alguacil  mayor  the  expedition  of 
Pedrarias,  the  newly  appointed  Governor  of 
Darien.  He  published  Siinia  de  peografia  (1519), 
the  first  account  in  Spanish  of  the  discoveries  in 
the  New  World,  and  in  general  more  accurate 
than  other  early  works  of  the  sort. 

ENCKE,  enl-ce,  Erdmann  (1843-9G).  A  Ger- 
man sculptor.  He  was  born  in  Berlin,  and 
studied  at  the  academy  in  that  city  and  with 
Albert  Wolff.  Several  of  tlie  finest  pieces  of 
statuary  in  the  German  capital  were  desicrned 
by  him,  among  them  the  following:  "Friedrich 
Tjudwig  Jahn."  bronze  statue  (Hasenheide,  Ber- 
lin) ;    "Frederick    I.,    Elector    of    Brandenburg" 


( Fagade  of  Town  Hall,  Berlin)  ;  "Queen  Louise 
of  Prussia"  (Thiergarten,  Berlin)  ;  and  the  sarco- 
pliagi  of  Emperor  William  1.  and  Empress  Au- 
gusta in  the  mausoleum  at  Char  lot  tenburg.  He 
also  executed  a  number  of  important  bronze  por- 
trait busts,  in  which  he  used  polychromy  with 
success.  He  was  appointed  a  professor  of  the 
Berlin  Academy  in  1883. 

ENCKE,  JoHANN  Franz  (1791-1865.)  A  Ger- 
man astronomer,  born  in  Hamburg,  where  his 
father  was  a  clergyman.  After  studying  at  Giit- 
tingen,  under  Gauss,  he  took  part  in  the  cam- 
paign of  1813-14,  and  in  1815  served  in  the  Prus- 
sian Army  as  lieutenant  of  artillery.  On  the 
establishment  of  peace,  he  left  the  service  and 
became  assistant  and  afterwards  principal  as- 
tronomer in  the  Observatory  of  Seeberg,  near 
Gotha.  In  1825,  chiefly  at  the  instance  of  Bessel, 
he  was  called  to  Berlin  to  become  secretary  of 
the  Academy  of  Sciences  and  director  of  the 
observatorj'.  While  at  Gotha,  the  astronomical 
prize  offered  by  Cotta  was  awarded  to  Encke 
by  the  judges,  Gauss  and  Olbers,  for  his  de- 
termination of  the  orbit  of  the  comet  of  1680. 
Tliis  led  him  to  investigate  another  problem — viz. 
the  determination  of  the  distance  of  the  sun  from 
the  earth.  Encke's  results,  based  upon  the  two 
transits  of  Venus,  in  1761  and  1769,  were  pub- 
lished in  two  separate  tracts,  entitled  Die  Entfer- 
nung  der  Sonne  ( 1822-24) .  His  best-known  work, 
however,  is  his  discussion  of  the  orbit  of  the 
comet  discovered  by  Pons,  November  26,  1819, 
which  has  a  short  period  of  about  1200  days,  and 
which  has  since  gone  by  the  name  of  Encke's 
comet  and  has  appeared  regularly.  (See  Comet.) 
Encke's  researches  on  this  subject  are  contained 
in  the  transactions  of  the  Berlin  Academy.  He 
endeavored  to  explain  a  remarkably  regular 
change  in  the  comet's  period  of  revolution  as  the 
result  of  some  resisting  substance  in  the  space 
traversed  by  the  comet.  There  is,  however,  much 
doubt  among  astronomers  as  to  the  correctness  of 
this  hypothesis.  In  1830  he  undertook  to  edit 
the  Berlin  Astronomisches  Jahrbuch,  in  which 
he  published  a  number  of  astronomical  papers. 
He  issued  four  volumes  of  Astronomical  Observa- 
tions at  the  Berlin  Ohservutory   (1840-56). 

ENCBATITES,  eu'i-cra-tits  (Lat.  Encratitce, 
Gk.  'EyKparTral,  Enlxvatitai,  from  h/Kpar^s,  en- 
kratcs,  self-controlled,  from  ev,  en,  in  +  nparos, 
kratos,  power).  The  name  of  early  ascetics  in 
the  Christian  Church.  They  arose  at  Rome  about 
172,  and  were  numerous  in  Asia  Minor.  Their 
head  and  leader  was  the  Gnostic  Tatian.  They 
forbade  marriage,  the  eating  of  the  flesh  of  ani- 
mals, and  the  use  of  wine,  going  so  far  as  to 
substitute  water  for  wine  in  the  Eucharist.  They 
were  found  as  late  as  the  fourth  century. 

ENCBI'NAL  or  ENCBIN^TAL  LIME- 
STONE. A  name  given  to  some  limestones,  from 
the  great  aluuidance  in  them  of  the  calcareous 
fragments  of  crinoids  ( q.v. ) ,  Avhole  masses  of  the 
rock  being  almost  entirely  composed  of  them. 
There  are  large  beds  in  the  Hamilton  and  Helder- 
berg  groups  in  New  York  State. 

EN'CBINITES.     See  Crinoidea. 

ENCYCLICAL  LETTEBS  (from  Lat.  encgc- 
lio  from  Gk.  h/KVK?.ioi,  enki/kUos.  circular,  from  h>, 
en,  in  -f  kvkTios,  ki)klos,  circle).  A  term  denoting, 
in  a  general  sense,  circular  ecclesiastical  letters, 
wlietlier  from  a  council,  bishop,  or  pope.  In  the 
earh'   Church   the   letters    sent   bv   the   members 
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of  a  council  to  all  the  churches,  or  by  a  bishop 
to  all  the  churches  of  a  particular  district  or 
diocese,  ^vere  so  called ;  but  the  term  is  now  ap- 
plied exclusively  to  letters  addressed  by  the  Pope 
to  all  the  bishops  of  the  Roman  Catholic  Church, 
which  usually  contain  injunctions  and  warnings 
against  dangers  which  may  threaten  the  Church. 
One  of  the  most  remarkable  encyclicals  w'as  that 
issued  by  Pius  IX.  in  18G4  accompanied  by  a 
sj'llabus  in  which  he  condemned  eighty  alleged 
errors  in  modern  ideas  of  religion  and  civiliza- 
tion. His  successor.  Pope  Leo  XIII.,  has  issued 
a  number  of  them  on  such  subjects  as  socialism, 
Bible  study,  capital  and  labor,  and  the  reunion 
of  Cliristendoni. 

ENCYCLOPEDIA  (Gk.  iyKVKXoTraidela,  en- 
kyklopaideia,  a  barbarous  derivative  of  the  Greek 
phra.se  ejKiJKXios  iraideia,  etikyklios  paideia,  cir- 
cular, complete  education).  Originally,  the 
entire  group  of  studies  which  every  free-born 
Greek  youth  was  required  to  complete  in  prepara- 
tion for  active  life ;  the  liberal  curriculum.  In 
this  sense  the  Greek  phrase  was  adopted  by  the 
Romans.  Its  signification,  however,  was  early 
widened,  both  in  Greek  and  Roman  usage,  to  in- 
clude systematic  study  of,  or  instruction  in,  all 
the  branches  of  learning — of  the  entire  'circle' 
of  the  arts  and  sciences,  or  of  a  special  group 
of  them  ;  and  this  remained  its  dominant  mean- 
ing until  a  comparatively  recent  time.  At  pres- 
ent it  survives  only  in  the  technical  use  of  the 
word  in  systematic  theology  and  philosophy  to 
designate  the  investigation  of  the  relations  of  the 
various  special  subjects  which  those  disciplines 
include.  With  this  idea  of  'encyclic'  education 
was  also  soon  associated  the  notion  of  collecting 
the  materials  of  such  instruction  into  a  single 
work,  in  which  the  contents  and  relations  of  the 
various  arts  and  sciences  should  systematically  be 
expounded.  Attempts  to  produce  books  of  this 
kind  were  made  at  an  early  date,  though  the  name 
'encycloi)a?dia'  was  not  given  to  them  until  the 
sixteenth  century.  This  is  now  its  common  appli- 
cation. 

What  has  been  said  of  the  origin  of  the  word 
explains  also  the  distinguishing  characteristic 
of  the  earliest  encyclopaedias.  They  were  trea- 
tises or  groups  of  connected  treatises  adapted  for 
continuous  reading  and  study,  and  not  mere  rep- 
ertories of  knowledge.  They  were  designed  to 
serve  rather  as  all-comprehensive  text-books  than 
as  works  of  reference  in  the  modern  sense  of 
that  phrase'.  And  their  substance  corresponded 
to  their  form,  for  they  contained,  for  the  most 
part,  simply  the  more  or  less  extensive  accumula- 
tions of  learning  made  by  their  authors  indi- 
vidually, and  bore  no  resemblance  to  the  products 
of  coiiperative  scholarship  which  the  enterprise  of 
the  modern  publisher  has  made  familiar.  This 
type  of  encyclopaedia,  with  various  modifications, 
prevailed  for  many  centuries,  and  has  not  yet- 
entirely  been  abandoned.  The  first  is  said  to 
have  been  compiled  by  Speusippus  (died  b.c. 
339),  a  disciple  of  Plato,  but  of  his  work  in  this 
line  nothing  is  known.  Among  the  Romans, 
Marcus  Terentius  Varro  (died  about  B.C.  27)  was 
the  first  of  the  encyclopaedists,  and  his  Disci- 
plinarum  Libri  IX.  (Nine  Books  of  Studies)  exem- 
plifies well  the  above-explained  connection  of  the 
encyclopaedia  with  the  lilieral  curriculum.  It  was 
an  encyclopaedia  of  the  liberal  arts — granunar, 
dialectic,  rhetoric,  geometry,  arithmetic,  astrology, 
music,  medicine,  and  architecture — in  nine  books. 


each    devoted   to    one   of   these   special   subjects. 
His    Antiquitates   Rerum    Hununiaritni    et    Divi- 
nariim,  in  forty-one  books,  dealing  with  Roman 
antiquities,  civil  and  religious,  was  of  a  similar 
character.     Neither  of  these  works  has  survived. 
The    famous    Historia    Xaturalis    of    Pliny    the 
Elder    (a.d.  23-79),  the  earliest  of  the  encyclo- 
paedic  compilations   of  antiquity  w^hich   we   pos- 
sess, approaches  nearer  to  modern  works  of  the 
kind  in  material,  but  in  form  does  not  dift'er  es- 
sentially   from    its    predecessors.      It    is    an    en- 
cyclopaedia   of    natural    science,    considered    espe- 
cially with  reference  to  human  life,  and,  accord- 
inglj',    including    geography,    medicine,    and    the 
history  of  art.     The  topics  treated  in  its  thirty- 
seven    books    comprise    the    mathematical    and 
physical   description  of  the   world,   anthropology 
and  human  physiologj',  zoolog}',  comparative  anat- 
omy and   physiology,  botany    (including  agricul- 
ture  and   horticulture),   medicinal   zoijlogj^   and 
mineralogy   ( together  with  the  use  of  the  metals 
and  of  precious  stones  in  the  arts) .     It  is  a  mass 
of  facts,  often  ill  digested,  collected  from  a  large 
variety  of  sources,  and  is  an  inexhaustible  store- 
house  of   information.     About   four   and  a   half 
centuries   later   ]Martianus   Capella,   a  native   of 
X'orth   Africa — probably   of   Carthage — composed 
an  encyclopaedia  of  the  seven  liberal  arts,  which 
in  the  Middle   Ages   was  extensively  used  as  a 
text-book  in  the  schools,  and  which  departs  even 
further    than    those    above    mentioned    from    the 
modern  ideal.     It  is  partly  in  prose  and  partly 
in  verse,  resembling  in  this  the  f>atura  Menippea 
of  Varro  and  the  Satyricon  of  Petronius;  hence 
the  names  Satiira  and  Satyricon  have  been  given 
to   it.     Satura    (satire)    personified   is  also  rep- 
resented by  the   author  as   having  inspired  the 
work.      Its   theme   is   the   marriage   of   Mercury 
with  '  a  very  learned  maiden'  (doctissima  virgo) , 
Pliilologia    (philology),  on  the  advice  of  Apollo, 
and  the  various  forms  of  learning    (personified) 
are  introduced  in  the  bridegroom's  train.    Though 
once  highly  esteemed,   it   is  now  notable  chiefly 
from   the   fact  that   in   it   the   revolution  of  the 
planets  ^Mercury  and  Venus  about  tne  sun,  and 
not   about   the   earth,    is   asserted   in   a   passage 
which    may    have    suggested    to    Copernicus    his 
theory  of  planetary  motions.     A  work  in  twenty 
books       (unfinished),      entitled      Etymologiarum 
(Originitm)   Libri  XX.,  with  a  similar  aim,  was 
compiled   by   Isidore,    Bishop   of   Seville    (about 
570-G36).     It  deals  with  the  seven  liberal  arts, 
medicine,    animals,    the    earth.    Old    Testament 
antiquities,   etc.,   and   was   long  deservedly  held 
in  high  repute.     The  tenth  book,  which  is  etymo- 
logical   in   contents,    is   arranged   alphabetically. 
Isidore's  encyclopaedia  was  rearranged  in  twenty- 
two  books,  and  otherwise  edited  in  the  ninth  cen- 
tury, under  the  title  De  Vniverso  Libri  XXII.,  sive 
Etyinologiarum  Opus   (also  known  as  De  Xatiira 
Rerum,  De  Origine  Rerum,  etc.),  by  another  ec- 
clesiastic. Rabanus  (or  Hrabanus)  Maurus  (c.776- 
856),  Archbishop   of  Mainz.     Much  of  Isidore's 
material   Avas   omitted,    and   Rabanus's   work   as 
a   whole  shows   no   advance  beyond   that  of  his 
predecessor.      From    about    the    middle    of    the 
eleventh    century     dates     a     short     encyclopaedic 
work    in    Greek^    written    in    the    form    of    ques- 
tions and  answers,  by  ^Michael  Constantinus  Psel- 
lus   the   younijor    (born    1020.   died   after    1105), 
entitled     AidnffKoXla      wavTodair'^.       It     treats     of 
divinity,    natural    history,    and    various    special 
topics.      A   more    important   Greek   work,   prob- 
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ably  of  a  somewhat  earlier  date  (though  it 
contains  quotations  from  Psellus  which  may 
be  original),  is  the  dictionary  that  bears  the 
name  of  Suidas,  about  whom  nothing  is 
kno^^^l.  This  is  a  lexicon,  in  general  alpha- 
betically arranged;  but  it  contains,  besides  defi- 
nitions of  terms,  a  good  deal  of  biographical, 
geographical,  and  historical  information,  thus 
suggesting  an  important  characteristic  of  the 
modern  encyclopaedia,  and  also  foreshadowing  the 
encyclopaedic  dictionary  of  a  very  recent  time.  It 
is  an  uncritical  compilation,  but  is  still  very  im- 
portant as  a  source  of  information  about  the  lit- 
eratures and  languages  of  antiquity.  A  number  of 
valuable  critical  editions  of  it  have  been  issued. 
But  the  most  important  of  all  these  early  encyclo- 
paedias is  the  great  Bibliotheca  Mundi,  or  Specu- 
lum Ma  jus,  or  Speculum  Triplex  (as  it  is  vari- 
ously entitled  in  the  manuscripts)  of  Vincent  of 
Beauvais,  a  Dominican  friar  of  the  thirteenth 
century.  It  is  a  product  of  indefatigable  labor 
and  vast  erudition,  and  sums  up  the  learning  of 
its  time.  It  consists  of  three  parts:  Speculum 
Xatur'ole,  in  thirty-two  books,  consisting  of  an 
account  of  the  creation  and  the  material  world, 
under  a  great  variety  of  topics;  Speculum  Doc- 
t7-i)ialc.  in  seventeen  books,  comprising  language 
(with  a  dictionary  of  considerable  length),  gram- 
mar, logic,  rhetoric,  theology,  physics,  etc. ;  and 
Speculum  Historiale,  in  thirty-one  books,  consist- 
ing of  a  history  of  the  world  from  the  creation 
down,  with  a  prophetic  forecast  of  the  future, 
which  covers  the  end  of  the  world  (placed  in  a.d. 
237C),  the  reign  of  Antichrist,  the  Last  Judg- 
ment, and  the  renewal  of  all  things.  To  these  a 
fourth  part.  Speculum  Morale,  was  added  by  an- 
other hand.  The  author  entitled  his  work  Specu- 
lum (mirror)  because,  as  he  said,  it  reflects 
everything  in  the  visible  and  invisible  worlds 
which  is  worthy  of  notice — as,  indeed,  it  fairly 
does  for  its  age.  It  is  professedly  a  compilation 
from  earlier  literature,  and  is  especially  valuable 
for  its  references  to  authors.  From  this  time 
on  encyclopEedic  works  of  this  ancient,  discur- 
sive and  pedagogical  character  become  more  and 
more  numerous,  but  only  the  following  need  be 
mentioned:  Between  1260  and  1267  Brunetto 
Latini  (1230-04),  a  native  of  Florence,  wrote 
in  French  Li  livres  dou  tresor.  a  summary  of 
the  various  departments  of  philosophy,  in  the 
wide  sense  then  assigned  to  tlie  word.  It  con- 
sists of  three  books.,  of  which  the  first  treats  of 
the  Creation,  the  history  of  the  Old  and  New 
Testaments,  primitive  gwernments.  natural  sci- 
ence, and  natural  history:  the  second  of  morals, 
consisting  mainly  of  translations  from  the  Ethics 
of  Aristotle  and  a  popular  work  called  the 
Moralities  of  the  Philosophers;  and  the  third 
of  instruction  in  rhetoric  and  of  civil  govern- 
ment as  practiced  in  the  Italian  States  of  that 
period.  This  third  book  is  particularly  interest- 
ing, and  the  entire  work  is  still  valuable  in  many 
ways.  It  was  printed  in  1474,  and  several  times 
reprinted.  A  critical  edition  of  it.  by  a  special 
commission,  was  designed  by  Napoleon  I.,  but 
the  plan  was  not  carried  out.  In  1559  was  pub- 
lished the  Enci/clopo'dia  seu  Orhis  Disciplinarum 
turn  Sacrarum  turn  Profanarum  of  Paul  Scalich — 
a  survey  of  the  entire  circle  of  science,  sacred  and 
profane,  notably  as  the  first  book  to  which  the 
title  'encyclopaedia'  was  given.  In  1630  appeared 
the  Encyclopcedia  Septem  Tomis  Distincta  of  Jo- 
hann  Heinrich  Alsted   (1588-1638),  in  seven  vol- 


umes (divided  into  thirty-five  books),  designed 
to  be  a  methodical  summary  of  all  the  sciences, 
and  which,  though  falling  far  short  of  its  aim, 
merited  the  high  reputation  which  it  long  en- 
joyed. The  second  volume  contains  lists  of 
Hebrew.  Syriac,  Arabic,  Greek,  and  Latin  Avords 
defined  in  Latin.  Lastly,  the  most  extraordinary 
example  of  the  ancient  type  is  La  science  univer- 
selle  (1663)  of  Jean  !Magnon.  an  encyclopaedic 
poem  designed  to  fill  ten  volumes  of  20,000  lines 
each,  but  incomplete. 

All  of  the  above-mentioned  books,  and  many 
of  their  successors  in  the  same  class,  were  more 
or  less  unsystematic,  or  even  chaotic,  in  form, 
and  crude  in  substance.  The  problem  of  co- 
ordinating or  systematizing  all  the  branches  of 
science,  which  they  in  some  measure  at  least 
sought  to  answer,  was,  however,  a  legitimate  one. 
and  the  attempt  to  solve  it  was  frequently  re- 
peated down  to  recent  times.  Bacon's  (incom- 
plete) Instauratio  Magna  has  been  reckoned  as  the 
first  of  these  attempts  to  be  made  with  adequate 
method  and  upon  genuine  philosophical  princi- 
ples. But  that  work  can  scarcely  be  described 
as  encyclopaedic,  even  in  this  sense.  More  ob- 
viously within  this  class  are  numerous  works, 
chiefly  German,  which  appeared  mainly  in  the 
eighteenth  and  nineteenth  centuries,  and  which 
were,  for  the  most  part,  written  from  the  point 
of  view  of  some  particular  philosophical  system, 
especially  the  \Yolfiian,  Kantian,  and  Hegelian. 
Such,  for  example,  are  Eschenburg's  Lehrbuch 
der  Wissenchaftskunde  (1792):  Krug's  Versueh 
einer  systemafischen  Encijclopadie  der  "Wissen- 
schaften  (1796-98):  Schmidt's  Allgemeine  En- 
cuclopddie  vnd  Methodologie  der  Wissetischaften 
(1810)  ;  Georg  Wilhelm  Friedrich  Hegel's  En- 
ci/clopadie  der  philosophischen  Wissensch<iften 
('1817). 

The  transition  from  this  ancient  type  to  the 
modern  was  due  to  a  change  in  form  which  oc- 
curred about  the  middle  of  the  seventeenth  cen- 
tury, and  which  originated,  doubtless,  in  the  de- 
sire to  make  books  of  this  kind  more  easy  of 
consultation.  This  change,  namely,  was  from  the 
more  or  less  logical  arrangement  of  the  material 
by  subjects  to  its  alphabetical  arrangement  by 
key-words,  names,  or  special  topics.  In  other 
words,  the  encyclopaedia  was  assimilated  to  the 
dictionary,  and  from  that  time  on  the  word 
'dictionary'  (or  'lexicon')  has  been  freely  used  as 
the  title  of  encyclopaedic  works.  The  change, 
moreover,  was  not  confined  to  the  form,  for  the 
alphabetical  arrangement  inevitably  led  to  ( if 
its  adoption  did  not  spring  from)  a  change  in 
the  purpose  and  character  of  encyclopaedic  com- 
pilation— namely,  that  from  the  exposition  of 
the  system  of  human  knowledge  to  the  mechanical 
arrangement  of  its  contents.  The  encyclopaedia 
became,  in  this  line  of  its  development,  a  work 
of  reference  in  the  strict  sense  of  that  word — 
a  work  for  occasional  use.  in  which  any  partic- 
ular topic  or  item  of  information  desired  can 
be  found  under  the  proper  word  in  an  alpha- 
betical vocabulary.  This  practical  aim  and  this 
method — which,  as  was  said  above,  were  exempli- 
fied by  the  Lexicon  of  Suidas — have,  however, 
been  adopted  by  modern  encyclopaedias  in  varying 
degrees.  On  the  one  hand  there  has  been  a  ten- 
dency to  approach  more  and  more  closely  to  the 
dictionary  type  by  increasing  the  nimiber  and 
variety  of  the  vocabulary  words  (topics),  and 
correspondingly    subdividing    the    material    con- 
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tained  in  the  book ;  and  on  the  other  a  tendency 
(in  which  the  inliuence  of  the  ancient  pedagogi- 
cal type  is  obvious)  to  restrict  the  vocabuhiry  and 
combine  tlie  material  as  much  as  possible  under 
comprehensive  titles.  In  its  extreme  form  the 
former  has  given  rise  to  the  modern  "encyclopaedic 
dictionary,'  and  such  works  as  the  Grand  Dic- 
lionnaire  univcrsel  du  XlXeme  siicle  of  Pierre 
Larousse  ( for  both  see  below ) .  and  the  latter  to 
encyclopaedias  which  are  little  or  nothing  but 
aggregations  of  monographs.  These  two  types — 
subdivision  of  material  and  the  collection  of  it 
in  monographs — are  distinct,  though  no  very 
exact  classification  of  existing  encyclopedias  can 
be  based  upon  theni_,  since  most  of  them  conform 
in  varying  degrees  to  both.  It  may  be  said,  how- 
ever, that  encyclopiedia-makers  incline  in  prac- 
tice, as  well  as  in  theory,  more  and  more  toward 
the  adoption  of  the  former  as  better  suited  to 
the  practical  needs  of  scientific  and  literary  work- 
ers, and  as,  in  fact,  essential  to  the  adequate 
presentation  of  the  vast  accimaulations  of  mod- 
ern science,  history,  and  biography.  In  the  de- 
velopment of  this  movement  the  distinction  be- 
tween the  dictionary  and  the  encyclopsedia  has 
occasionally  been  obliterated  by  the  inclusion  in 
the  vocabulary  of  the  latter  of  too  many  of  the 
common  words  of  the  language ;  it  is  generally 
recognized,  however,  that  this  should  be  restrict- 
ed to  those  words  which  can  properly  be  made 
the  theme  of  encyclopa-dic  articles  rather  than  of 
mere  definitions.  As  regards  the  material  includ- 
ed in  modern  works,  no  general  statement  can 
be  made  that  would  not  be  subject  to  numerous 
exceptions.  Some  pay  most  attention  to  the 
sciences  and  arts,  others  to  history,  geography, 
biography,  etc.  Others  are  I'estrictcd  to  some  one 
subject  or  special  group  of  subjects.  Another 
important  characteristic  of  modern  methods  is 
the  employment  of  a  large  corps  of  specialists, 
both  as  compilers  and  as  editors.  Some  degree 
of  cooperation  of  this  kind  is  found  in  many  of 
the  encyclopaedias  of  the  seventeenth  and  eigh- 
teenth centuries,  notably  in  the  great  work  of 
Diderot  and  D'Alembert  (for  a  description  of 
which  see  below)  ;  but  in  the  nineteenth  century 
it  was  developed  into  an  elaborate  system,  neces- 
sitated especially  by  the  rapid  advance  and  multi- 
plication of  the  special  sciences.  No  good  general 
encyclopppdia.  at  least,  is  now  possible  which 
does  not  include  in  its  editorial  staff  a  small 
army  of  men  of  science,  historians,  theologians, 
lawyers,  and  so  on.  The  aim  of  its  projectors, 
in  a  word,  is  to  collect,  at  first  hand,  the  special 
knowledge  of  the  time  and  to  present  it  in  a 
manner  that  is  acceptable  to  specialists.  That 
this  ideal  is  not  always  realized  need  not  be 
said.  Lastly,  the  use  of  pictorial  illustrations — 
plates  and  diagrams,  and  pictures  in  the  text, 
which  found  a  place  in  encyclopedias  at  an  early 
date — has  been  extended  and  their  quality  has, 
as  a  rule,  been  improved. 

The  first  notable  encyclopedia  of  this  class  is 
Le  qrand  dicfio)uniire  historique,  ou  le  melange 
curieiix  de  I'ltisfoire  sacree  ct  profane  (1674)  of 
Louis  Moreri  (164.3-80),  in  form  a  special  dic- 
tionary of  history,  mythology,  genealogv',  and 
biography.  It  was  frequently  reissued,  was  re- 
vised and  enlarged  by  various  hands,  and  was 
translated  into  English,  German.  Spanish,  and 
Italian.  Mon'ri's  work  was  marred  by  many 
imperfections,  and  the  changes  made  by  its  suc- 
cessive editors  left  little  of  the  original   intact. 


Among  those  who  undertook  the  labor  of  correct- 
ing its  defects  was  Pierre  Bayle  (1647-1706), 
whose  Dictionnaire  historique  et  critique  (2  vols., 
1695-97)  is  the  most  famous  encj'clopedic  work 
of  the  seventeenth  century.  A  second  edition,  in 
three  volumes,  was  published  in  1702,  under  the 
author's  supervision;  the  third  (1720),  in  four 
volumes,  edited  by  Prosper  Marchand,  is  one  of 
the  best.  It  was  subsequentlj'  often  reissued,  and 
was  translated  into  English  twice  ( first  from  the 
second  edition  and  later  from  the  fifth)  and 
German.  It  was,  in  its  time,  an  exceedingly 
valuable  book,  and  is  still  worth  consulting.  By 
the  simplicity  and  clearness  of  its  style  and  other 
literary  qualities  it  won  a  permanent  place  in 
the  historv  of  literature  as  well  as  in  that  of 
lexicography.  Especially  notable  is  its  skeptical 
tone,  which  made  it  the  object  of  nuich  theologi- 
cal animosity.  Bayle.  in  fact,  changed  his  reli- 
gion twice,  and  naturally  was  not  much  loved 
either  by  Protestants  or  Catholics.  At  the  same 
period  an  encyclopedia  of  the  dictionary  type, 
entitled  Biblioteca  universale  sacro-profana,  de- 
signed to  explain  an  immense  number  of  words 
and  to  cover  a  wide  range  of  other  subjects  be- 
sides historj',  biography,  and  mythology,  was 
undertaken  by  a  Venetian  friar,  Marco  Vincenzo 
Coronelli.  Of  the  forty  to  forty-five  volumes  pro- 
jected, only  seven  were  issued  ( 1701-06) ,  compris- 
ing A.  B,  and  part  of  C.  The  book  is  conftised  in 
plan  and  material,  btit  is  notable  as  the  precur- 
sor of  the  great  modern  general  encyclopedias. 
In  England  the  dictionary  method  was  followed 
by  John  Harris  (c. 1667-1719) ,  who  compiled 
a  Lexicon  Technicmn ;  or  an  Universal  English 
Dictionary  of  Arts  and  Sciences,  explaining  not 
onli/  the  Terms  of  Art,  but  the  Arts  themselves, 
published  in  one  volume  (1704),  and  in  a  sec- 
ond edition  of  two  volumes  (1708-10).  A  sup- 
plement 'by  a  society  of  gentlemen'  appeared 
in  1744.  It  comprises  technical  history,  geog- 
raphy, and  astronomy;  definitions  of  the  terms 
of  logic,  metaphysics,  ethics,  grammar,  and  rhet- 
oric; mathematics,  astronomy,  botany,  etc.  The 
text  is  illustrated  with  diagrams  and  figures. 
It  was  long  in  poptilar  use.  In  Germany  an  ex- 
cellent Lexicon  universale  (2  vols.,  1677;  with 
supplement,  2  vols.,  1683)  was  compiled  by  J.  J. 
Hoffmann.  Notable  also  are  the  Keales  Sfaats- 
Zcitung-  und  Conversations-Lexicon  (1704),  and 
its  stipplement,  Curieuses  und  reales  Natw-, 
Kunst-,  Berg-.  Geicerb-,  und  Handlungs-Lexicon 
(1712),  edited  by  Johann  Hiibner.  They  were 
the  products  of  many  hands,  and  together  fur- 
nish the  first  example  of  that  systematic  collab- 
oration of  scholars  which  characterizes  the  mod- 
ern encyclop.edia.  A  still  more  comprehensive 
work  on  this  plan  is  the  Grosses  rollstandigcs 
T^niversal  -  Lexicon  alter  Wissenschaftcn  und 
Kiiiiste,  edited  by  von  Ludewig,  Frankenstein, 
Longolius,  and  others,  ptiblished  1732-54,  in  sixty- 
eight  volumes  (four  supplementary).  It  is 
known  as  Zedler's  Encyclopedia,  from  its  ptib- 
lisher.  Johannes  Heinrich  Zedler.  of  Leipzig.  An 
English  work  intrinsically  nuich  more  important 
than  that  of  Harris,  mentioned  above,  is  Ephraim 
Chambers's  (died  1740)  Ci/clopcrdia  :  or,  an  Uni- 
versal Dictionarii  of  .\rts  and  Sciences,  Contain- 
ing an  Ex])lanation  of  the  Terms  and  an  Account 
of  the  Things  signified  thereby  in  the  several 
Arts  .  .  .  and  .  .  .  Sciences,  .  .  .  Com- 
piled from  the  Best  Authors,  etc..  in  two  volumes 
(1728);    second    (1738)    and    third    (1739)    edi- 
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tions  during  the  author's  life.  It  is  more  com- 
IJiehensive  than  Harris's  Lexicon  (though  it 
omits  history,  biography,  and  various  other  sub- 
jects), and  is  of  a  more  schohirly  character. 
The  systematic  use  of  cross-references,  in  order 
to  enable  the  reader  to  obtain  a  connected  view 
of  general  subjects,  is  especially  noteworthy. 
A  supplement,  in  two  volumes,  published  in 
1753,  Avas  based  largely  upon  materials  collected 
by  Chambers  during  the  last  years  of  his  life. 
He  may  be  regarded  as  the  father  of  English 
encyclopaedic  lexicography,  and  he  also  exerted 
a  wide  inlluence  upon  Continental  literature  in 
this  department.  The  translation  of  his  work 
issued  at  Venice  (1748-49),  in  nine  volumes,  Avas 
the  first  completed  Italian  encyclopaxlia,  while 
a  French  translation  by  John  ilills  and  Gottfried 
Sellius  was  the  foundation  of  the  famous  En- 
cycloj)€die  ou  dictionnaire  raisonnc  des  sciences, 
des  arts  et  des  metiers,  commonly  called,  par 
eminence,  'the  Encyclopaedia.'  The  task  of  re- 
vising ilills's  translation  was  intrusted  by  the 
publishers  to  Diderot,  in  whose  hands  it  devel- 
oped into  the  production  of  this  original  and  far 
more  ambitious  work.  With  him  were  associated 
a  large  number  of  the  most  distinguished  schol- 
ars of  the  age,  including  D'Alembert  (who  under- 
took to  edit  the  mathematical  articles  and  wrote 
the  justly  celebrated  Preface).  Rousseau,  Dau- 
benton.  Mallet,  La  Chapelle,  d'Argenville,  Louis, 
and  Blondel.  The  greater  part  of  the  labor,  how- 
ever, fell  upon  Diderot  himself,  who  was  espe- 
cially charged  with  the  articles  relating  to  the 
arts  and  trades,  as  well  as  those  in  history  and 
ancient  philosophy,  and,  in  addition,  undertook 
the  general  revision  and  coordination  of  the  ma- 
terials contributed  by  the  others.  To  him  ac- 
cordingly the  credit  for  the  result  principally  be- 
longs. In  form  the  book  is  essentially  aii  en- 
cyclopaedic dictionary,  containing  both  the  com- 
mon words  of  the  language  (substantives,  verbs, 
adjectives,  etc.)  and  proper  names,  accompanied 
by  lexical  descriptions  and  definitions,  and  also, 
in  most  cases,  by  more  or  less  extended  encyclo- 
paedic comments.  It  was  designed  "as  an  en- 
cyclopaedia, to  exhibit  as  far  as  is  possible  the 
order  and  system  of  human  knowledge,  and  as  a 
dictionnaire  raisonnc  of  the  sciences,  arts,  and 
trades,  to  contain  the  fundamental  principles 
and  the  most  essential  details  of  every  science 
and  every  art,  whether  liberal  or  mechanical" 
(Preface).  In  addition,  it  was  made  the  vehicle 
of  definite  philosophical  views,  generally  radical 
and  in  part  materialistic,  Avhich  brought  upon  it 
the  condemnation  of  the  orthodox  and  upon  its 
editor  much  persecution.  (See  Diderot.)  This 
characteristic  has  given  it  an  important  place 
in  the  history  of  modern  thought.  In  this  his- 
tory those  who  Avere  connected  Avith  it.  or  ac- 
cepted its  vicAvs,  are  called  distinctiA-ely  'the  En- 
cyclopaedists.' It  Avas  published  1751-72,  in  tAven- 
ty-eight  volumes,  including  elcA'en  of  plates.  FIa'c 
supplementary  A'olumes,  Avith  over  200  plates, 
appeared  177(5-77,  and  an  analytical  table  of 
contents  in  tAvo  volumes,  1780,  increasing  the 
total  number  to  thirty-fiA-e.  Many  edition^  fol- 
lowed, and  it  AA-as  variously  modified  and  supple- 
mented. 

In  1781  Charles  Joseph  Panckoucke  (1736-98) 
published  the  plan  of  an  Encyclopedie  metliodique 
et  par  ordre  des  maticres,  AA'hich  consisted  in 
breaking  up  the  material  of  Diderot's  Avork  into 
a  series  of  independent  dictionaries  of  particular 


subjects,  to  be  compiled  by  special  editors.  This 
scheme,  A'ery  much  enlarged  in  scope,  Avas  car- 
ried out  (after  Panckoueke's  death  by  his  son- 
in-laAA-,  Henri  Agasse,  and  Madame  Agasse)  in 
a  series  of  1G7  volumes,  Avith  51  parts,  containing 
o\er  6000  plates,  completed  in  1832.  Of  these 
volumes,  seven  form  a  dictionary  of  zoology,  13 
one  of  medicine,  etc.  The  seed  sown  by  Cham- 
bers Avas  also  fruitful  in  England.  His  Avork  Avas 
reedited  by  Abraham  Rees  (1743-1825)  in  1778, 
and  again,  Avith  the  incorporation  of  much  ncAV 
matter,  1781-80,  and  Avas  finally  enlarged  by  him 
into  the  A'aluable  ^eio  Enci/clopcedia;  or,  Univer- 
sal Dictionary  of  Arts  and  iiciences,  including 
biography,  geography,  history,  etc.,  in  forty-fiA^e 
A'olumes  (including  six  of  plates,  published  1802- 
20). 

As  Avas  remarked  aboA-e,  the  tendency  toAA'ard 
the  dictionary  type  has  been  accompanied  by 
a  tendency  toAvard  the  opposite  (monographic) 
type.  An  illustration  of  the  latter  is  the  Uni- 
versal Dictionary  of  Arts  and  Sciences  (2  vols., 
London,  1745)  of  Vennis  de  Coetlogon,  com- 
prising 161  special  treatises,  arranged  alpha- 
betically by  their  subjects.  A  more  important 
example  is  the  Encyclopaedia  Britannica,  first 
published  in  numbers  in  1768  and  completed  (in 
three  volumes)  in  1771.  It  AAas  planned  by  Wil- 
liam Smellie  (1740-95),  a  printer,  A\ho  Avrote 
the  principal  articles,  and  an  engraver,  Andrew 
Bell.  It  contained,  like  Coetlogon's  Avork,  dis- 
tinct treatises  and  long  articles,  but  also  com- 
prised definitions  of  technical  and  other  terms, 
in  alpliabetical  order.  These  general  character- 
istics liaA'e  been  retained  by  each  of  the  succes- 
sive editions.  Of  these,  the  second  Avas  published 
1777-84,  and  the  ninth  ( tAventy-four  A'olumes) 
1875-88.  A  supplement  in  eleven  A'olumes  is  in 
course  of  publication  (1900 — ).  The  so-called 
Cabinet  Cyclopcedia  (133  vols..  1829-49),  edited 
by  Dionysius  Lardner,  is  merely  an  aggregate 
of  essentially  independent  special  AA'orks,  his- 
torical, scientific,  etc.  An  extreme  application 
of  the  true  monographic  method  is  the  Allge- 
tncine  Encyclopddie  der  Wissenschaften  und 
Kiinste,  in  alphabetiseher  Folge,  edited  by  J.  S. 
Ersch  and  J.  G.  Gruber,  Avhich  contains  articles 
geveral  hundred,  and  even  thousand,  pages  in 
length.  It  Avas  begun  in  1818,  and  in  1890  167 
A'olumes  had  been  issued. 

Since  the  beginning  of  the  nineteenth  century, 
to  AA'hich  Ave  are  brought  by  this  historical  re- 
view, little,  change  has  taken  place  in  the  theory 
of  encyclop.T?dia-making.  The  methods  by  that 
time  established  liaA^e  been  A'ariously  modified 
and  combined^  but  not  essentially  altered.  Prog- 
ress has  been  made  chiefly  in  the  adaptation  of 
methods  and  materials  to  practical  needs,  in  the 
subdiA'ision  of  the  Avork  of  compilation  and  of 
editorial  superA'ision-  among  specialists,  and  in 
the  consequent  increase  of  accuracy  in  detail. 
There  has,  hoAveA'er,  been  a  notable  groAvth  of 
the  encyclopaedic  dictionary  and  of  the  special 
encyclopaedia.  The  consideration  of  the  former 
belongs  strictly  in  the  history  of  lexicography 
(see  DiCTio?fARY)  ;  but  scA'eral  Avorks  of  this 
kind  fill  in  large  measure  the  place  of  the  ency- 
clopaedia, and  may  be  ranked  as  such.  In  char- 
acter such  a  lexicon  (Avhich.  as  has  been  shoAvn 
above,  is  no  new  invention)  is  an  approxima- 
tion of  the  true  dictionary,  or  A\ord-book.  to  the 
encyclopaedia,  just  as  the  modern  encyclopaedia 
is  an  approximation  of  the  ancient  encyclopaedia 
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to  the  dictionary.  These  two  lines  of  develop- 
ment have  actually  met  in  the  Grand  dictioti- 
naire  universel  du  XlXcme  siicle  (1865-78),  in 
sixteen  volumes  (two  supplementary  volumes 
Avere  added  later),  of  Pierre  Larousse.  This  is 
a  comprehensive  dictionary  (etymological  and 
defining)  of  the  French  language,  and  at  the 
same  time  includes  proper  names  and  a  vast 
amount  of  encyelopnedic  information.  Although 
marred  by  many  imperfections,  it  is  an  exceed- 
ingly useful  book.  Its  metliod  has  been  followed 
in  several  other  smaller  dictionaries,  but  it  can- 
not yet  be  said  to  be  approved  by  lexicographers. 
Such  a  complete  combination  of  the  two  classes 
of  material  is  regarded,  properly,  as  mechanical, 
and,  for  other  reasons,  theoretically  objectionable, 
however  useful  it  may  be.  It  is  commonly  held, 
in  brief,  that  the  encyclopaedia,  in  encroaching 
upon  the  dictionary,  should  stoji  at  the  point 
where  the  true  work  of  the  latter  begins — name- 
ly, the  systematic  collecting  of  the  common  words 
of  the  language  and  detailed  statement  of  lin- 
guistic usage  and  history ;  Avhile  the  dictionary, 
in  invading  the  encyclopa>dic  field,  should  exclude 
proper  names  and  include  only  the  technical  and 
general  information  which  is  connected  naturally 
with  its  definitions,  strictly  so  called.  This 
limitation  is  observed  in  the  dictionaries  of  which 
The  Centiinj  Dictionary :  An  Encyclopedic  Lexi- 
con (6  vols.',  1889-91),  edited  by  W.  D.  Whitney, 
is  the  most  notable  example.  The  growth  of  the 
special  encyclopaedia  has  kept  pace  with  the  ad- 
vance of  knowledge  and  of  industry.  History, 
the  various  branches  of  science  and  technologj', 
biography,  theology,  commerce,  politics,  the  fine 
arts,  etc.,  are  all  admirably  represented  in  spe- 
cial works  of  this  kind.  Among  the  most  im- 
portant are  the  encyclopaedias  of  biography. 
Some  excellent  examples  of  this  class  date  from 
the  seventeenth  and  eighteenth  centuries;  but 
those  produced  in  the  nineteenth  century  are 
much  more  numerous,  and,  in  several  cases,  far 
more  comprehensive.  The  most  notable  of  these 
later  biographical  works  are:  the  Biographic 
universelle  aticienne  et  modcrne  (85  vols.,  1811- 
62,  including  supplement:  2d  ed.,  45  vols.,  1842- 
65)  of  Joseph  and  Louis  CTabriel  Michaud;  the 
Nouvelle  biographic  gcnerale,  depuis  Ics  teinps 
les  plus  reculcs  jiisqu'a  nos  jours  (46  vols.,  1852- 
66),  edited  by  Hoefer:  and  the  Dictionary  of 
Xational  Biography  (66  vols..  3  supplementary, 
1885-1901),  edited  by  Leslie  Stephen  and  Sidnev 
Lee. 

Some  of  the  more  noteworthy  general  encyclo- 
pnedias.  published  during  the  nineteenth  century, 
not  mentioned  above,  are  the  following:  In  Eng- 
lish: The  Edinburgh  Encyclopaedia  (18  vols., 
1808-30),  edited  by  Sir  David  Brewster:  the 
Encyclopcedia  Mctropolitana  (30  vols.,  1818-45), 
edited  by  Edward  Smedley,  Hugh  J.  Rose,  and 
Henry  J.  Rose — only  in  part  alphabetically  ar- 
ranged; the  Penny  Cyclojxedia  (29  vols.,  1833- 
46),  edited  by  Charles  Knight  for  the  Society  for 
the  Diffusion  of  Useful  Knowledge ;  the  Eng- 
lish Cyclopedia  (27  vols.,  4  supplementary,  1854- 
73),  also  edited  by  Knight — arranged  by  subjects 
in  four  divisions;  Chambers's  Enciiclojiccdia  (10 
vols.,  1860-68  :  new  ed..  1888-02 ) .  edited  by  Andrew 
Findlater,  the  new  edition  edited  by  David  Pat- 
rick; Encyclopcedia  Londinensis  (24  vols.,  1810- 
29);  Encyclopcedia  Americana  (14  vols.,  1839- 
47).  edited  bv  Francis  Lieber;  The  American 
Cyclopcrdia    (10   vols.,    1858-63;    new   ed.,    1873- 


76),  edited  by  George  Ripley  and  Charles  A. 
Dana ;  Johnson's  Xew  Universal  Cyclopcedia 
(1874-78;  revised,  as  Johnson's  Universal  Cyclo- 
pcedia, in  8  vols.,  1893-95),  the  latest  edition 
edited  bj-  Charles  Kendall  Adams;  Blackie's 
Modern  Cyclopedia  of  Universal  Information  (9 
vols.,  1890),  edited  by  Charles  Annandale;  A 
Dictionary  of  Science,  Literature,  and  Art  (3 
vols.,  1872 ;  new  edition  of  an  earlier  work  by 
Brande),  by  W.  T.  Brande  and  G.  W.  Cox;  The 
Cambridge  Encyclopcedia :  A  Compendium  of  His- 
tory, Religion,  Chronology,  Arts,  Sciences,  and 
General  Information  (1899 — ;  published  month- 
ly) ;  The  International  Cyclopcedia  (New  York, 
1884;  new  eds.  1891,  1894,  1898),  now  discon- 
tinued and  superseded  by  the  present  work.  The 
yew  International  Encyclopcedia,  in  17  volumes 
(1902—). 

In  German :i?rocA:/ia!/s's  Konvcrsations-Lexikon 
( 1796-1808;  subsequently  often  revised  and  great- 
ly enlarged;  14th  ed.  in  17  vols.,  one  supplemen- 
tary, 1892-97;  again  revised,  1901 — ),  one  of 
the  most  serviceable  and  scholarly  encyclopaedias 
in  any  language,  especially  noteworthy  in  meth- 
od as  a  happy  mean  between  excessive  subdivi- 
sion of  material  and  the  monographic  type  (see 
above)  ;  Pierer's  Universal-Lexikon,  oder  encyclo- 
pudisches  Worterbuch  der  Wissenschaften,  Kiin- 
ste  und  Geicerbe  (26  vols.,  1824-36;  7th  ed.,  in 
12  vols.,  1888-93)  ;  Meyer's  Xeues  Eonvcrsations- 
Lexikon  (37  vols.,  1839-52;  4th  ed.,  in  17  vols., 
1885-90;  5th  ed.,  18  vols.,  1894-98),  a  work  of 
much  the  same  quality  as  that  of  Brockhaus; 
Allgemeine  Real-  Encyklopiidie  oder  Konvcrsa- 
tions-Lexikon filr  das  katholische  Deufschland 
(12  vols.,  1846-51;  4th  ed.,  in  13  vols.,  1880-90)  ; 
Wotzer  and  Welte's  Kirchcn-Lcxicon  (in  13  vols., 
1847-00:  second  edition  1882-1901). 

In  French:  Encyclopedic  des  gens  du  monde; 
repertoire  universel  des  sciences,  des  Icttres  et 
des  a7-ts.  etc.  (22  vols.,  1833-44)  ;  Dictionnaire 
de  la  conversation  et  de  la  lecture  (52  vols.,  1832- 
39;  supplement,  in  16  vols.,  1844-51;  2d  ed.,  in 
16  vols.,  1851-58;  5  supplementary  vols.,  1865- 
82)  ;  Encyclopcdie  moderne ;  dictionnaire  abrege 
des  sciences,  des  Icttres,  des  arts,  de  I'industrie, 
de  I'agriculture  et  du  commerce  (26  vols.,  1823- 
32 ;  new  ed.,  in  27  vols.,  with  12  supplementary 
vols,  and  an  atlas,  in  2  vols.,  1847-62),  edited 
by  Courtin;  Encyclopcdie  du  XlXcme  siccle  re- 
pertoire universel  des  Icttres,  des  sciences  (^  des 
arts,  avec  la  biographie  de  tous  les  hammes  ccle- 
bres  (28  vols.,  1837-59;  2d  ed.  1858-64:  continued 
as  An'nuaire  encyclopediquc) ,  edited  by  Ange  de 
Saint-Priest;  Dictionnaire  encyclopedique  univer- 
sel, illustre  dc  20,000  figures  (1895 — ),  conduct- 
ed by  E.  Flammarion:  La  grande  encyclopedic: 
inventaire  raisonnc  des  sciences,  des  lettres  et 
des  arts,  etc.   (1886;  30  vols,  by  1902). 

In  other  languages:  Xuovo  Enciclopcdia  pope- 
lare  (14  vols.,  Turin,  1841-51)  ;  Di-ionario  uni- 
versale di  scienze,  lettere  ed  arti  (Milan,  1874), 
by  Lessona  and  Valle ;  Enci-clopedia  popolare 
italiana  (Milan,  1872),  edited  by  Giovanni 
Berri;  Enciclopcdia  universale  o  repertorio  di- 
dascalico  (5  vols.,  Prato,  1868)  ;  Xt{Ova  enci- 
clopcdia italiana,  etc.  (25  vols.,  Turin.  1875- 
88).  by  G.  Boccardo:  Enciclopcdia  moderna  (34 
vols.,  with  an  atlas,  Madrid,  1848-51),  by  Mel- 
lando  ;  Diccionario  cnciclopcdico  II ispa no-Ameri- 
cano de  litcratura,  ciencias  y  artes  (Barcelona, 
1887-99:  25  vols.),  by  Montaner  y  Simon:  Dic- 
cionario    universal     de     la     lengua     castellana. 
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eieneias  y  artes  (^Madrid,  3d  ed.,  15  vols., 
2  supplements,  with  'album,'  1879-81),  based  on 
the  13 Ian  of  Nicolas  Maria  Serrano;  Diccionario 
popular  ]tistorico  geographico,  mythologico,  etc. 
(IG  vols.,  Lisbon,  1876-90),  by  Chaga ;  Dicciona- 
rio unirersal  portuguez  illustrado,  by  Zeforina ; 
Salmon-sen's  store  illustrerede  Konversatians- 
lehsikon  (Copenhagen,  1891 — ;  12  vols,  issued  by 
1901);  GcHlnslreerde  encyclopedie :  icoordenboek- 
for  wetenschap  en  kuvst  (Rotterdam.  2d  ed.,  16 
vols.,  1884-88);  Entsiklope  -  ditcheski/  Slovar 
(Saint  Petersburg:  35  vols,  down  to  1902): 
Bolshaya  ent^iklopcdia  (Saint  Petersburg.  1901 
— ;  8  vols,  issued)  :  Enci/clopedya  Pouszechna, 
etc.  (Warsaw,  1898—;  12  vols,  by  1902),  by  S. 
Orgelbrand. 

ENCYCLOPE'DIE,  ax'se'klo'pa'de',  ou  Dic- 
TIOXXAIRE  KAISOX>'E  DES  SCIENCES,  DES  ARTS  ET 
DEs  METIERS  (Fr..  Encyclopaedia,  or  classified  dic- 
tionary of  sciences,  arts,  and  trades).  A 
celebrated  French  work,  published  by  Diderot 
and  D'Alembert  at  Paris  in  1751-72,  which 
in  philosophy,  religion,  and  politics  voiced 
the  prevailing  tendencies  of  the  time.  It  ap- 
peared in  twenty-eight  volumes,  to  which  five 
supplementars'  volumes  (Amsterdam,  1776-77) 
and  an  index  in  two  vohxmes  (Paris,  1780)  were 
added.  The  undertaking  was  due  to  the  success 
of  Chambers's  Cyclopa-dia  in  England,  but  the 
French  work  surpassed  all  its  predecessors  in 
completeness  and  philosophical  spirit.  Among 
the  collaborators  were  many  of  the  great  writers 
of  the  day — Rousseau,  Grimm,  Montesquieu,  and 
Voltaire,  in  addition  to  the  principal  editors. 
The  work  aroused  violent  opposition  and  en- 
countered many  obstacles,  its  publication  being 
repeatedly  suspended  by  the  Government,  but  was 
carried  to  completion  largely  through  the  secret 
aid  of  Madame  de  Pompadour.  It  gave  rise  to 
the  term  'Encyclopedistes,'  by  which  those  who 
accepted    its    philosophy   were    called.      See    En- 
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END.     See  Teleology. 

ENDE,  en'de,  Hermaxn  (1830—).  A  German 
architect.  He  was  born  at  Landsberg,  attended 
the  Academy  of  Architecture  at  Berlin,  and  after- 
wards made  a  tour  of  Europe.  He  has  exercised 
a  considerable  influence  upon  the  recent  develop- 
ment of  architecture  in  Berlin.  The  numerous 
buildings  constructed  by  him  (partly  in  associa- 
tion with  Wilhelm  BiJckmann)  include  the  Red 
Palace,  the  buildings  in  the  ZoiUogical  Garden, 
Royal  York  Lodge,  Ethnological  Museum,  and 
the  Bank  of  Commerce  and  Industry.  The  Japa- 
nese Government  intrusted  him  in  1866  with 
contracts  for  the  designs  of  several  new  public 
buildings  at  Tokio  and  elscAvhere.  He  was  made 
a  member  of  the  Berlin  Academy  of  Arts,  and 
honorary  member  of  those  of  Vienna  and  Saint 
Petersburg. 

ENDEAVOR,  The.  The  famous  ship  in  which 
Lieutenant  (afterwards  Captain)  Cook  made  his 
voyage  of  exploration  and  discovery.  1768-71,  in 
the  Southern  Pacific.  It  was  fitted  out  by  the 
Royal  Society  of  England,  for  the  express  pur- 
pose of  observing  the  transit  of  Venus.  See 
Cook.  C.vpt.  James. 

EN'DECOTT,  .John  ( c.  1 588-1 665 ) .  A  Colonial 
Governor  of  Massachusetts,  born  in  Dorchester, 
England.  He  was  one  of  the  six  'joint  adven- 
turers' of  Dorchester  who,   in  ^larch,   1628,  ob- 


tained a  patent  of  the  Massachusetts  Bay  Terri- 
tory, and  in  the  same  year  led  the  company  of 
about  one  hundred  which,  early  in  September, 
settled  at  Xaumkeag  (later  Salem).  He  acted 
for  a  time  as  Governor,  but  in  June.  1630,  was 
superseded  by  Winthrop.  Endecott  then  became 
a  member  of  Governor  Winthrop's  Council  of 
Assistants.  In  August,  1636,  Endecott  led  an 
expedition  against  the  Pequots  on  Block  Island, 
but  accomplished  little.  He  was  Deputy  Gover- 
nor of  the  Colony  in  1642-43;  served  as  Governor 
in  1664;  became  Sergeant-Major-General  of  Mas- 
sachusetts in  1645.  and  from  1649  until  his  death,, 
with  the  exception  of  1650  and  1654,  when  he 
was  Deputy  Governor,  was  Governor  of  the  Col- 
ony. In  1658  he  was  elected  President  of  the 
L'nited  Colonies  of  New  England.  During  his 
term  as  Governor  he  served  the  interests  of  the 
Colony  with  great  ability  and  energy'.  Consult: 
C.  M.  Endicott.  Memoir  of  John  Endecott  (Salem, 
1847),  privately  printed,  but  reproduced  in  part 
in  vol.  i.  of  The  Yew  England  Historical  and 
Genealogical  Register  (Boston,  1847),  and  a 
"Memorial  of  Governor  John  Endecott."  by  Salis- 
bury, in  Antiquarian  Papers   (Worcester,  1879). 

ENDEMANN,  en'de-man,  Wilhelm  (1825- 
99).  A  German  jurist,  born  at  Marburg. 
Hesse,  and  educated  at  Heidelberg.  He  was  pro- 
fessor of  law  at  Jena  from  1862  to  1867.  and  as- 
sumed the  same  chair  at  Bonn  in  1875.  Froni 
1871  to  1873  he  was  a  member  of  the  Reichstag. 
He  became  one  of  the  greatest  authorities  on 
the  commercial  law  of  Germany.  His  works 
en  jurisprudence  include:  Der  Entwurf  eines 
deutschen  Handelsgesetzbuchs  (1858);  Das 
deutsche  Handelsrecht  (4th  ed.  1887)  ;  Die 
Enticickluvg  des  Beiceisverfahrens  in  deutschen 
Civilprozess   (1895). 

ENDEM'IC  (from  Gk.  evSj/jhos,  endemos,  na- 
tive, from  ir,  en,  in  +  Sf/fios,  demos,  people).  A 
temi  applied  to  diseases  which  affect  numbers  of 
persons  simultaneously,  but  so  as  to  show  a  con- 
nection with  localities  as  well  as  with  their  in- 
habitants. Endemic  diseases  are  usually  spoken 
of  as  contrasted  with  epidemic  (q.v. )  and  spo- 
radic (q.v.),  the  first  term  indicating  that  a  dis- 
ease infests  habitually  the  i^opulation  within  cer- 
tain geographical  limits,  and  also  that  it  is 
incapable  of  being  transferred  or  communicated 
beyond  those  limits;  while_,  on  the  other  hand, 
a  disease  is  termed  epidemic  if  it  is  transmitted 
without  reference  to  locality,  and  sporadic  if  it 
occurs  in  isolated  instances  only.  The  theory, 
accordingly,  of  endemic  diseases  is,  that  they  are 
in  some  way  or  other  connected  with  the  soil, 
the  climate,  the  water-supply,  the  customs  of  the 
people,  and  the  microbes  natural  to  the  locality. 
The  most  marked  types  of  an  endemic  disease 
are  intermittent  fever  in  many  parts  of  the 
L'nited  States,  or  yellow  fever  in  Brazilian  coast 
districts.  Terrestrial  miasms,  or  such  poisons 
as  weaken  resistance  and  invite  the  attacks 
of  endemic  diseases,  are  usually  found  in 
the  neighborhood  of  marshy  flats,  or  of  un- 
cultivated tracts  of  land  at  the  confluence  of 
rivers,  or  where  a  delta,  or  a  wide  channel  sub- 
ject to  overflow,  is  formed  at  the  upper  end  of 
a  lake.  In  proportion,  too,  as  the  heat  of  the 
sun  is  greater,  the  teudency  to  malarious  emana- 
tions is  increased :  and  in  the  tropics,  according- 
ly, large  tracts  of  jungle  and  forest  are  often 
rendered    absolutelv    uninhabitable    and    almo'^t 
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impassable  at  certain  seasons  by  the  invisible 
and  odorless  germs  of  fevers.  Such  diseases  are 
almost  always  sudden  in  their  mode  of  attack, 
and  they  indicate  the  range  of  their  influence  by 
the  number  of  persons  attacked ;  but  tliej'  are 
wholly  free  in  most  cases  from  the  suspicion  of 
communication  by  contagion  (q.v. ),  which  is  so 
frequent  in  the  case  of  epidemic  diseases.  They 
are  in  all  cases  due  to  animal  or  vegetable  dis- 
ease germs,  transmitted  to  the  weakened  indi- 
vidual by  the  bites  of  various  insects,  or  through 
drinking-water,  or  water  used  in  washing  cooking- 
utensils  and  table-ware. 

ENDEM'TSM  (from  Gk.  hSri/uoi,  endcmos, 
native).  In  botany,  the  restriction  in  area  of 
geographical  distribution,  commonly  resulting 
from  long-continued  isolation;  the  opposite  of 
cosmopolitanism.  Somewhat  famous  cases  of 
endemism  are  the  big  trees  or  sequoias  of  Cali- 
fornia, which,  like  most  endemic  forms,  represent 
the  scattered  remnants  of  a  former  widespread 
race.  Vicarious  endemism  is  the  condition  in 
which  the  dying  race,  especially  if  occurring  in 
several  disconnected  areas,  splits  up  into  various 
species.  Eelict  endemism,  on  the  other  hand,  is 
the  connection  in  which  a  species  sufiers  gradual 
reduction  in  area  Avithout  essential  change  in 
specific  characters.  The  saxifrages  and  gentians, 
with  their  many  local  and  isolated  forms,  repre- 
sent vicarious  endemism.  Relict  endemism  is 
well  illustrated  by  the  two  living  species  of 
Sequoia,  each  the  last  representative  of  distinct 
and  once  world-wide  species,  and  also  by  the 
once  widely  distributed  bald  cypress.  Endemism 
depends  not  upon  the  size  of  a  district,  but  upon 
its  barriers — e.g.  Germany  has  no  endemic  spe- 
cies, while  the  Alps  have  two  hundred.  Speak- 
ing generally,  the  longer  the  isolation  the  greater 
the  endemism  of  a  region.  See  Distributiox  of 
Pl.\xts. 

ENDER,  en'der.  An  Austrian  family  of 
painters,  all  born  in  Vienna.  Joii.\NX  (1793- 
1854).  historical  and  portrait  painter,  pupil  of 
Maurer,  Caucig,  Fiiger.  and  Lampi,  at  the  Vien- 
na Academy,  where  he  obtained  four  prizes, 
among  them  the  great  gold  medal.  He  made  an 
early  success  in  painting  portraits,  almost  ex- 
clusively in  the  circles  of  the  highest  aristocracy, 
and  in  1818-19  traveled  with  Count  Szechenyi 
in  Italy,  Greece,  and  Turkey.  From  1820  to  1826 
he  was  in  Rome,  studying  and  copying  the  great 
masters,  and,  after  a  visit  to  Paris,  returned  to 
Vienna,  where  he  became  celebrated  as  a  painter 
of  miniature  portraits,  in  the  manner  of  Isabey, 
besides  producing  a  considerable  number  of  his- 
torical paintings.  From  1829  to  1850  he  was 
professor  at  the  Academy.  A  "iladonna  with  the 
Christ-Child  Slumbering  at  Her  Feet"  is  in  the 
Vienna  Art  ]\Iuseum ;  a  "]\Iarcus  Aurelius  on  His 
Deathbed,"  in  the  Eszterhiizy  Gallery ;  but  his 
best  work  is  the  fresco  painting  of  the 
"Crucifixion"  (1850-52),  in  one  of  the  chapels  in 
the  Cathedral  at  Vienna.— Thomas  (1703-1875). 
twin  brother  of  Johann,  was  a  capital  landscape 
painter,  pii])il  of  IMTtssmer  and  Steinfeld,  at  the 
Vienna  Academy.  He  formed  his  style  after- 
wards chiefly  after  Ruisdael  and  Claude  Lor- 
rain,  and  speedily  won  universal  recognition 
through  his  conception  of  nature  and  good  tech- 
nique. In  1817  he  accompanied  the  Austrian 
expedition  to  Brazil,  whence  he  brought  back 
over  nine  hundred  drawings  and  water-colors  of 
natural  seenerv  and  buildincs.     In  1S19  he  went 


with  Prince  iletternich  to  Italy,  remained  four 
years  in  Rome,  also  visited  Palestine  and  Greece, 
and  in  1826  Paris.  He  was  professor  at  the 
Vienna  Academy  from  1836  to  1852.  Of  his  nu- 
merous Austrian  mountain  landscapes,  a  "View  of 
the  Grossglockner,"  "The  High  Goll  Near  Berch- 
tesgaden,"  "Castle  Tyrol."  and  "Val  de  Xon  in 
South  Tyrol,"  are  in  the  art  museum  at  Vienna, 
and  a  "Chapel  in  the  ^^'oods"  is  in  the  National 
Gallery  at  Berlin. — Eduabd  (1824 — ),  son  and 
pupil  of  Johann,  under  whose  guidance  he  devot- 
ed himself  more  especially  to  the  historical  genre. 
All  his  pictures  are  pleasing  in  composition, 
brilliant  in  color,  but  his  canvases  illustrative 
of  homely  life  really  display  greater  merits.  To 
the  former  class  belong:  "Tasso  at  the  Court  of 
Ferrara";  "Francis  I.  in  the  Studio  of  Cellini"; 
"Shakespeare  Reading  Macbeth  Before  the  Court 
of  Elizabeth";  "Young  Mozart  Presented  to  Jo- 
seph II.";  and  of  the  genre  scenes  pure  and 
simple,  "La  Corbeille  de  Mariage"  (1850)  and 
"A  Game  of  Chess"    (1857)    are  among  the  best. 

EN'DERBY  LAND.  A  region  in  the  Ant- 
arctic Ocean,  in  latitude  66°  S.,  longitude  47°  20' 
to  49°  E.  (INlap:  Antarctic  Regions,  E  4) .  It  was 
discovered  by  Captain  Biscoe,  an  English  naviga- 
tor in  the  employ  of  Messrs.  Enderby.  of  London, 
in  1831.  He  named  it  in  honor  of  his  employers. 
Owing  to  the  rigors  of  the  climate,  Biscoe  was 
unable  to  approach  nearer  than  within  20  or  30 
miles :  hence  could  not  ascertain  whether  the 
land  was  an  island  or  part  of  a  continent,  a  ques- 
tion which  still  awaits  solution.  See  Antarctic 
Regiox. 

ENDER'MIC  (from  Gk.  h,  en,  in  -f-  Sepfia, 
derma,  skin)  and  HY'PODER'MIC  (from  Gk. 
iV d,  hypo,  imder  +  dtpfia,  derma,  skin).  Terms 
used  to  designate  certain  methods  of  making  the 
skin  an  avenue  for  the  reception  of  medicines. 
The  endermic  method  consists  in  raising  a  blister 
by  the  ordinary  process,  opening  it  by  a  small 
puncture,  which  must  not  be  at  the  lowest  part  of 
the  bladder,  gently  pressing  out  the  fluid  contents, 
and  then  injecting  a  medicinal  solution,  by  means 
of  a  small  syringe,  through  the  punctiire  into  the 
emptied  sac;  or,  if  the  medicine  is  in  the  form 
of  powder,  it  may  be  scattered  over  the  raw  sur- 
face. The  endermic  method  is  now  almost  entire- 
ly superseded  by  the  hypodermic  method,  in  which 
medicines  are  introduced  into  the  subcutaneous 
cellular  tissue  by  means  of  a  very  finely  pointed 
syringe.  For  the  invention  of  this  process,  the 
science  of  medicine  is  indebted  to  Dr.  Alexander 
Wood,  of  Edinburgh.  It  has  been  found  that 
morphine,  for  example,  given  hypodermically,  acts 
more  speedily  and  more  powerfully  than  when 
given  by  the  mouth  :  moreover,  the  medicine  given 
in  this  way  does  not  disturb  the  finictions  of  the 
stomach,  and  may  be  administered  in  those  cases 
of  irritation  of  that  organ  in  wliich  medicines 
introduced  into  it  would  be  rejected  by  vomiting. 

On  comparing  the'  efl'ects  of  medicines  sub- 
cutaneously  injected  Avith  those  produced  when 
they  are  administered  by  the  mouth,  or  by  in- 
jection to  the  lower  bowel,  it  is  found  that,  in 
the  case  of  some  drugs,  the  local  action  is  dif- 
ferent according  to  the  mode  of  administration, 
allliough  the  general  efTects  produced  are  of  the 
same  kind.  Thus,  acnnitine  given  by  the  mouth 
afl'ects  the  salivary  glands;  when  given  by  the 
rectum  it  causes  irritation  of  the  gut;  and  when 
given  by  the  skin  it  occasions  local  pain.  The 
effects  of  morphine  when  injected  under  the  skin 
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are  also  more  rapidly  manifested  and  more  in- 
tense than  when  given  by  the  mouth  or  rectum. 
A  solution  of  podophyllin  which,  when  adminis- 
tered by  the  mouth,  acts  as  a  powerful  ehola- 
gogue  (bile-provoking)  aperient,  when  injected 
into  the  skin  gives  rise  to  free  action  of  the  kid- 
neys. The  investigations  of  the  therapeutic  value 
of  this  mode  of  administering  drugs  were  limited 
by  the  fact  that  many  substances  (aconitine,  for 
example)  give  rise  to  great  local  irritation  when 
used  subcutaneously.  As  a  general  rule,  only 
neutral  solutions  of  drugs  should  be  employed, 
decidedly  acid  or  alkaline  solutions  being  apt  to 
cause  irritation,  and  even  local  ulcers,  at  the 
point  of  application.  As  in  the  case  of  podopliyl- 
lin,  s%*mptoms  are  observed  to  follow  the  admin- 
istration of  some  drugs  by  the  skin,  which  are 
wanting  when  the  same  drugs  are  otherwise  ad- 
ministered. The  advantages  to  be  derived  from 
this  method  of  introducing  drugs  are  (a)  rapid- 
ity of  action,  (b)  intensity  of  effect,  (c)  economy 
of  material,  (d)  certainty  of  action,  (e)  facility 
of  introduction  in  certain  cases,  and,  (f)  in  some 
drugs,  the  avoidance  of  impleasant  symptoms. 

£^0)10011,  William  Crowxixshield  (1827- 
1900).  An  American  politician  and  jurist,  a  de- 
scendant of  John  Endecott  (q.v. ).  He  was  born 
in  Salem,  ISIass. ;  giaduated  at  Harvard  in 
1847;  was  admitted  to  the  bar  in  1850.  and  from 
1873  to  1883  was  a  justice  of  the  State  Supreme 
Court.  He  was  a  Whig  until  the  dismemberment 
of  that  party,  when  he  became  a  Democrat.  In 
1884  he  was  an  unsuccessful  candidate  for  Gov- 
ernor, and  from  1885  to  1889  was  Secretary  of 
^Yar  in  President  Cleveland's  Cabinet. 

ENOJIVE  (Fr.  endive,  ISIL.  intiba,  Lat.  in- 
tihus,  iiitibttm,  endive),  Cichorium  endivia.  An 
annual  or  biennial  jilant,  of  the  same  genus  with 
chicoiy  (q.v.),  considered  to  be  a  native  of  the 
East.  It  has  long  been  in  cultivation  as  a  garden 
vegetable  in  Europe  and  America,  its  blanched 
root-leaves  being  much  used  as  a  salad  and  in 
soups.  It  is  gro^^^l  like  lettuce,  on  any  good  gar- 
den soil,  and  is  blanched  by  lightly  tying  the 
outer  leaves  together.  In  general,  those  varieties 
that  are  most  curled,  and  that  naturally  com- 
mence to'  blanch  before  being  tied,  are  in  the 
United  State?  considered  to  be  of  a  superior 
quality  to  the  broad-leaved  and  more  persistently 
green  sorts.  j\Iany  varieties  are  grown  in  Eu- 
rope: among  the  most  popular  are  the  moss 
curled,  Rouen,  and  broad-leaved.  For  ilhistra- 
tion.  see  Plate  of  Salad  Plants. 

ENDLESS  SCREW.  A  screw  combined  with 
a  cog-wheel,  or  one  acting  on  the  threads  of  a 
'female'  screw  sunk  in  the  edge  of  a  wheel.  When 
the  axis  of  the  screw  is  at  right  angles  to  the 
plane  of  the  wheel — that  is,  when  the  screw  acts 
on  a  spur  wheel — it  is  knoA\Ti  as  the  American 
form. 

ENDLICHER,  ent'llK-er,  Stephax  Ladis- 
LAT.s  (1804-49).  A  distinguished  Austrian  bot- 
anist and  Sinologist,  born  at  Pressburg.  Hun- 
gary. He  was  educated  in  his  native  to^^•n,  and  at 
the  imiversities  of  Pest  and  Vienna,  and  entered 
the  Church,  which  career,  however,  he  abandoned 
after  a  few  years.  In  1827  he  liegan  his  Viotan- 
ical  and  linguistic  studies,  and  the  following 
year  he  was  jilaced  in  charge  of  the  manuscript 
department  of  the  Imperial  Library  at  Vienna. 
In  1836  he  was  appointed  curator  of  the  botan- 
ical  department   of   the   Roj-al   Natural   History 


Museum  at  Vienna,  and  in  1840  he  became  pro- 
fessor of  botany  in  the  university  and  director  of 
the  Botanic  Garden.  Together  with  Etting- 
hausen  and  others,  he  took  a  prominent  part  in 
the  establishment  of  the  Vienna  Academy  of 
Sciences.  Endlicher's  publications  were  prin- 
cipally upon  systematic  botany,  upon  the  study 
of  which  subject  he  exerted  a  considerable 
influence.  Some  of  his  works  are :  Flora  Poso- 
uiensis  (1830);  Grundziige  einer  neuen  Theorie 
der  Pflantenzeugung  (1838);  Grundziige  der 
Botanik,  with  Unger  as  co-author  (1843)  ;  8ynop- 
sis  Coniferarum  (1847).  His  most  important  con- 
tribution to  botany  was  his  elaboration  of  the 
natural  system  of  classification  of  plants,  an- 
nounced in  Genera  Plantarinn  Secundum  Ordines 
Xaturales  Disposita  (1836-50),  and  in  Enchirid- 
ion Botanicum  Exhibens  Classes  et  Ordines  Plan- 
iarum  ( 1841 ) .  In  connection  with  Hiigel  and  Nees 
von  Esenbeck,  Endlicher  edited  several  important 
botanical  works  dealing  with  descriptions  of  for- 
eign plants  preserved  in  the  Vienna  Botanical 
Garden.  Endlicher's  study  of  classical  and 
Oriental  history  and  literature  resulted  in  the 
publication  of  important  contributions  to  the 
knowledge  of  these  subjects,  among  which  may 
be  cited:  Anfangsgriinde  der  chinesischen  Gram- 
matik  (1845)  ;  Verzeiclntis  der  chinesischen  und 
japanesischen  Miinzen  des  kaiserlichen  Miinz- 
und  Anfiketikabinets  (1837):  and  Analecta 
Grammatica,  with  Eichenfeld  as  co-author 
(1837). 

EN'DOCARDI'TIS  ( Xeo-Lat..  from  Gk.  hdnv, 
endon,  within  -1-  KapSia,  kardia,  heart).  A  dis- 
ease of  the  endocardium,  or  the  internal  surface 
of  the  heart.  It  is  usually  caused  by  an  altered 
condition  of  the  blood  accompanying  gout,  scarlet 
fever,  and  some  other  diseases,  and  may  be  imme- 
diately fatal,  or  may  cause  irregularities  and 
deformity  of  the  flaps  of  the  valves  of 
the  heart,  resulting  as  permanent  organic  dis- 
ease. It  is  attended  by  pain  and  distress  over  the 
heart,  and  to  the  diagnostician's  ear  the  murmurs 
that  replace  the  normal  heart-sounds  are  very 
significant.  Treatment  of  the  accompanying 
gouty  condition,  and  certain  powerful  medicines, 
such  as  digitalis,  aconite,  morphia,  etc.,  in  a 
physician's  hands,  may  prove  curative,  or  at 
least  may  tide  the  patient  over  the  acute  stage. 
Few  patients  recover  without  resulting  valvular 
trouble. 

ENDOCERAS,  en-dos'e-ras.   See  Orthoceras  ; 

CErnALOPODA. 

EN'DOCHROME  (from  Gk.  ^vSov,  endon, 
withi'i  —  xP^I'°-^  chroma,  color).  The  colored 
portion  of  the  protoplasm  of  diatoms   (q.v.). 

ENDODERM,  ENTODERM  (fromGk.  iv8nv. 
endon,  within  +  Sipua,  derma,  skin),  or  Hypo- 
blast. The  inner  layer  of  the  embryo.  See  Em- 
bryology. 

EN'DODER'MIS  (Xeo-Lat..  from  Gk.  %v5ov, 
endon.  w'lihm -\-  d4fj/ia,  derma,  skin) .  In  plants, 
a  layer  of  cells  which  surrounds  the  vascular 
tissue  (stele)  (q.v.)  as  a  sheath;  also  called 
the  bundle  sheath.  In  some  cases  there  is  but 
a  single  bundle  sheath,  which  surrounds  a  soli- 
tary general  vascular  region :  in  other  cases  there 
may  be  several  vascular  regions  in  a  stem,  each 
surrounded  by  its  own  endodermis.  See  Axat- 
0>rY. 

ENDOG'AMY.     See  Exogamy:  Marrl\ge. 
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EN'DOGENS  (Xeo-Lat.  endogenus,  from  Gk. 
ivdov,  endon  within  +  -yevti^,  -yenes,  producing, 
iromylyveo-dai,(ji<jnesihai,  to  become).  An  obsolete 
lerni  foinieily  applied  to  monocotyledons  (q.v.) 

EN'DOPHYTE,  or  EN'TOPHYTE  (from 
Gk.  fvdov,  endon,  or  ivToi,  entos,  within  +  4>vt6v, 
phylon,  plant,  from  (pveiv,  pliycin,  to  produce). 
A  plant  which  grows  inside  another  plant.  See 
Symbiosis. 

EN'DOR.  A  place  near  Mount  Gilboa,  in 
Palestine,  where  King  Saul  visited  a  witch  who, 
by  the  art  of  necromancy,  raised  for  him  from 
the  dead  the  prophet  Samuel,  according  to  I. 
Sam.  xxviii.  3-25.  In  the  fourth  century  a.d.  a 
large  town  four  Roman  miles  south  of  Tabor 
bore  the  name  Endor,  and  a  small  village  seven 
or  eight  miles  from  the  slopes  of  Gilboa  still 
possesses  it  as  Endur. 

ENDORSE  (from  OF.  endosser,  ML.  indor- 
sare,  to  indorse,  from  Lat.  in,  in  +  dorsum, 
back).  In  heraldry  (q.v.),  a  subordinarj',  equal 
to  the  fourth  part  of  a  pale.    See  Heraldry. 

EN'DOSPERM  (from  Gk.  ^vdov,  endon,  with- 
in -|-  (jiripfia,  spcnna,  seed,  irom  cnrelpeiv^speirein, 
to  sow).  The  nutritive  tissue  developed  within 
the  embryo-sac  of  the  seed  and  used  by  the  em- 
bryo. An  obsolete  term  for  it  is  albumen.  See 
Seed. 

EN'DOTHE'LIO'MA.     See  Tumor. 

EN'DOTHE'LIUM  (Neo-Lat.,  from  Gk.  ^v6ov, 
endon,  within  -j-  07?X^,  thele,  nipple).  A  tissue 
which  serves  as  the  lining  of  certain  closed  cavi- 
ties and  tubes  of  the  body.  It  covers  the  serous 
surfaces  of  the  pleura,  the  pericardium,  the 
peritoneum,  and  the  synovial  membranes  of  the 
joints,  and  lines  the  entire  vascular  system, 
heart,  arteries,  veins,  and  capillaries,  as  well 
as  the  lymphatic  vessels  and  spaces.  Endothelium 
consists  of  a  single  layer  of  thin,  delicate  plate- 
like nucleated  cells  united  with  one  another  by 
a  small  amount  of  cement  substance.  The  cells 
diflfer  somewhat  in  shape  and  size.  Thus,  those 
lining  the  serous  cavities  are  polyhedral  scales 
resembling  squamous  epithelium.  On  the  other 
hand,  those  lining  the  blood-vessels  are  long,  ir- 
regular spindles.  Recent  histological  classifica- 
tion tends  toward  the  placing  of  endothelium 
among  the  epithelial  tissues.     See  Epithelium. 

ENDOTH'YRA  (Xeo-Lat.  nom.  pi.,  from  Gk. 
ev5ov,  endon,  within  +  6ipa,  thyra,  door).  A 
genus  of  fossil  foraminifera,  of  interest  because 
the  minute  shells  of  one  of  its  species,  Endothyra 
Baileyi,  form  a  large  part  of  the  light  gray  oolitic 
limestone  of  Lower  Carboniferous  age,  known 
as  Bedford  limestone.  The  shells  occur  by 
myriads  in  the  limestone  associated  with  frag- 
ments of  other  minute  organisms  and  with  oolitic 
grains  of  carbonate  of  lime.  See  Foraminifera; 
Carboniferous  System. 

EN'DOTROPH'IC.     See  Mycorhiza. 

ENDOWED  SCHOOLS  ACTS.  Acts  of  Par- 
liament made  to  prevent  misapplication  and  abuse 
of  the  foundations  for  the  support  of  secondary 
education  in  England.  Ultimately,  they  have 
aimed  at  introducing  system,  and  some  central 
control,  where  all  was  confiision  and  individual- 
ity. The  only  means  of  rectifying  any  abuse  was 
formerly  by  a  suit  in  chancery,  a  long  and  ex- 
pensive process.  In  1812  an  unsuccessful  en- 
deavor was  made  to  simplify  this  procedure. 
In  1840,  as  a  result  of  the  extensive  reports  of 


the  Brougham  Commission,  the  chancery  courts 
were  given  power  to  make  decrees  or  orders  ex- 
tending the  systems  of  instruction,  and  the 
right  of  admission  to  any  school,  and  to  estab- 
lish schemes  for  the  application  of  its  resources, 
having  due  regard  to  the  intentions  of  its 
founder.  In  1853  a  charity  commission  was 
established,  that  should  inquire  into  the  con- 
ditions and  management  of  charities,  sanction 
legal  proceedings  regarding  trusts,  and,  on  the 
application  of  trustees,  suggest  to  Parliament 
new  schemes  for  the  appropriation  of  charitable 
property.  One  of  its  main  functions  was,  of 
course,  to  deal  with  endowed  schools.  This  com- 
mission was  given  certain  judicial  powers  in 
1860,  and  about  the  same  time  it  was  provided 
that  schools  should  be  open  to  children  of  all 
denominations  except  where  the  foundations  re- 
quired specific  denominational  instruction.  The 
seven  great  public  boarding  schools  were  dealt 
with  by  a  separate  act  in  1868.  and  in  1869,  as 
a  result  of  the  report  of  the  Taunton  Commis- 
sion, an  endowed  schools  act  was  passed  estab- 
lishing a  commission,  which  should,  in  the  case 
of  the  other  endowed  schools,  initiate,  without 
waiting  for  applications,  schemes  for  the  reform 
of  courses  of  instruction.  These  schemes  were 
to  be  published,  and  a  certain  time  was  to  be 
allowed  for  protests  and  petitions.  When  the 
original  scheme  or  a  revision  thereof  Avas  ac- 
cepted by  the  coimcil  on  education  and  not 
objected  to  by  Parliament,  it  was  submitted 
to  the  Queen  in  council,  on  whose  approval  it 
became  a  law.  In  1874  the  commission  came  to 
an  end,  and  its  functions  were  transferred  to  the 
Charity  Commission,  whose  power  over  endowed 
schools  had,  since  1809,  been  suspended.  Their 
powers  have  from  time  to  time  been  renewed,  and 
they  have  been  gradually  reorganizing  all  the 
endowed  schools  in  England  and  Wales  to  which 
the  act  applies.  It  is  expected  that  this  work 
will  be  completed  in  1903.  Consult  Balfour, 
The  Edueational  Systems  of  Great  Britain  and 
Ireland  (London,  1900).  See  National  Educa- 
tion, Systems  of. 

ENDYM^ON  (Lat.,  from  Gk.  'Ej-Sum'wv ) .  Ac- 
cording to  the  Elean  story,  the  son  of  Aethlios  or 
of  Zeus  and  Calyce;  leader  of  the  ^l^^tolians  to 
Elis  and  king  of  that  country,  where  his  grave 
was  shown  at  Olympia.  He  was  also  said  to 
have  received  from  Zeus  the  gift  of  eternal  sleep 
with  perpetual  youth.  He  was  beloved  by  Selene 
(the  moon),  who  bore  him  fifty  daughters;  i.e. 
the  fifty  months  of  the  Olympian  cycle.  This 
love  of  Selene  for  Endymion,  however,  is  more 
commonly  connected  with  another  form  of  the 
story,  according  to  which  Endymion  was  a  youth- 
ful hunter  on  Mount  Latmos,  in  Caria,  and  in 
a  cave  in  that  mountain  he  sleeps  forever,  visited 
nightly  by  Selene,  who  has  given  him  this  sleep 
that  she  may  kiss  him  rmperceived.  Other  ver- 
sions made  this  sleep  a  gift  of  Zeus,  as  reward 
for  piety,  or  a  punishment  for  his  presumption, 
when,  translated  to  the  gods  on  Olympus,  he  had 
dared  to  fall  in  love  with  Hera.  The  sleeping 
Endymion  visited  by  Selene  is  represented  in 
ancient  wall-paintings,  and  especially  on  Roman 
sarcophagi.  Consult  Robert,  Antike  f<arkophag- 
Reliefs,  iii.  (Berlin,  1898).  The  story  of  En- 
dymion is  the  subject  of  a  poem  by  Keats. 

EN'EMA  (Neo-Lat..  from  Gk.  tve^a,  injection, 
fronj     iy,   cii,    in    -f   Uvat    hienai,   to   send).      A 
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fluid  substance  conveyed  into  the  bowel  by  in- 
jection through  the  anus.  Enemata  are  used 
to  cause  an  evacuation  of  the  bowels,  or 
for  the  introduction  of  food  which  cannot 
be  administered  by  the  stomach,  or  for  the 
administration  of  medicine.  For  evacuation 
of  the  bowels,  an  enema  of  cold  water,  or  soaji- 
suds,  or  soapy  water  containing  a  few  drops  of 
turpentine,  or  olive  oil,  is  used.  For  nourish- 
ment, raw  eggs,  beef  juice,  defibrinated  blood, 
or  peptonized  milk  ma}'  be  used.  In  cases  of 
convulsions,  bromides  or  chloral  may  be  given  by 
the  rectum.  In  cases  of  ficcal  impaction  or  in 
some  cases  requiring  nutrient  enemata,  instead 
of  the  ordinary  Davidson's  syringe  or  a  fountain 
syringe  alone,  a  long  rubber  tube  must  be  in- 
serted into  the  colon  first  and  the  syringe  at- 
tached to  this. 

ENEMY  (OF.  enemi,  anemi,  Fr.  ennemi,  Port. 
ininiigo,  enejny,  from'Lat.  inimicus,  foe,  from  in- 
not  -j-  amicus,  friend,  from  amare,  to  love). 
In  international  law,  a  nation  at  war  with  an- 
other, considered  as  a  whole,  or  an  individual  or 
body  of  men  belonging  to  the  hostile  nation.  An 
enemy,  in  the  latter  sense  of  the  term,  may  or 
may  not  be  a  belligerent,  but  there  can  in  inter- 
national law  be  no  enmity  without  the  existence 
of  a  state  of  belligerency.  Accordingly,  no  mat- 
ter how  strained  the  relations  of  two  States  may 
become,  they  do  not  assume  the  position  of  ene- 
mies toward  one  another  until  a  state  of  war 
arises  between  theiu.  Nor  does  the  active  inter- 
vention of  a  third  state  or  its  active  sympathy 
with  one  of  two  combatants,  cA'en  though  it  be 
bound  to  the  latter  by  an  offensive  and  defensive 
alliance,  make  it  the  enemy  of  the  other,  until 
it,  too,  becomes  a  party  to  the  war. 

An  enemy's  status  in  international  law  de- 
pends on  whether  it  is  a  combatant  or  a  non- 
combatant.  Against  the  former,  the  whole  force 
of  the  opposing  belligerent  State  may  and  should 
be  exerted,  with  a  view  to  its  destruction  or  sub- 
jugation. This  is  true  of  the  Government  of 
the  enemy,  its  civil  as  well  as  its  military  and 
naval  representatives — of  all,  in  fact,  who,  owir" 
it  allegiance,  are  directly  or  indirectly  engaged 
in  carrying  on  the  war.  It  is  probable,  however, 
that  at  the  present  time  judges  and  minor  civil 
servants  having  no  direct  connection  with  the 
war,  as  well  as  diplomatic  agents  accredited  to 
neutral  powers,  would  be  deemed  to  be  non- 
combatants,  though  there  are  modem  examples 
to  the  contrary. 

Xon-combatants — that  is,  such  of  the  subjects 
of  the  enemy  State  as  have  no  connection  with 
the  Avar,  but  are  engaged  in  peaceful  pursuits — 
are,  by  modern  usage,  exempt  from  hostile  at- 
tack. The  old  theory  that,  when  a  state  of  war 
existed,  each  and  every  subject  of  the  one  bel- 
ligerent was  at  war  with  each  and  all  of  the 
subjects  of  the  other,  has  been  superseded  in 
practice  by  more  humane  principles.  Commercial 
relations  betAA'een  the  .subjects  of  the  respectiA'e 
belligerents  are,  hoAA'CA-^er,  suspended,  contracts 
betAAeen  them  are  rendered  null  and  A^oid,  and  the 
coiirts  of  each  are  clased  to  the  subjects  of  the 
other.     See  Alien. 

Non-combatants  residing  in  their  OAvn  country 
are  equally  exempt  from  the  AA-orst  horrors  of 
Avar.  Though  they  may  suffer  incidentally,  as 
the  result  of  the  bombardment  of  fortified  places 
and    the    destruction,    as   a   matter   of   militars' 


policy,  of  crops  and  other  property,  they  are  not 
ordinarily  liable  to  injury  either  in  person  or 
property  by  any  hostile  operations.  If  attacked 
or  plundered  by  unauthorized  acts  of  soldiers  be- 
longing to  the  enemy,  the  latter  become  liable 
to  punishment  by  their  oAvn  martial  laAV  for  vio- 
lation of  the  rules  of  civilized  Avarfare. 

The  treatment  A\hich  modern  international  laAV 
accords  to  combatants  Avill  be  more  appropri- 
ately considered  in  the  article  on  War.  It  Avill 
suffice  to  say  here  that  the  mitigation  of  the 
horrors  of  Avar  has  not  been  confined  to  exempt- 
ing the  greater  part  of  the  enemy's  population 
from  the  list  of  its  A-ictims,  but  has  been  extended 
to  the  actual  conduct  of  Avarlike  operations  on 
land  and  sea.  It  is  a  marked  tendency  of  modern 
Avarfare  betAveen  civilized  nations  to  confine  all 
public  acts  of  hostility  to  the  actual  combatants 
and  to  the  field  of  battle. 

In  their  dealings  Avith  uncivilized  races,  hoAV- 
cAer,  the  Christian  nations  liaA'e  not  yet  reached 
the  same  standard  of  humanity,  but  continue  to 
confound  combatants  and  non-combatants,  and  to 
employ  against  both  classes  the  stern  and  indis- 
criminate methods  of  Avarfare  of  a  more  barba- 
rous age.  See  Alien;  Belligere>"t ;  War;  and 
the  authorities  there  referred  to. 

ENEE,GETICS  (Gk.  hepynriKos,  energe- 
fikos,  actiA'e,  from  evepyeiv,  energein,  to  be  ac- 
tiA'e,  from  iv,  en,  in  +  epyov,  ergon,  Avork).  The 
theory  of  energj';  a  theory  Avhich  states 
the  conditions  and  laAvs  under  Avhich  the 
phenomena  of  energy  are  manifested.  Energy, 
pending  a  more  technical  definition,  may 
be  understood  broadly  to  be  a  condition 
theory  Avhicli  states  the  conditions  and  laAvs 
under  AA^hich  the  phenomena  of  energy  are  mani- 
fested. Energy,  pending  a  iftore  technical  defini- 
tion, may  be  understood  broadly  to  be  a  condition 
or  attribute  by  A'irtue  of  Avhich  matter  can  effect 
changes  in  other  matter.  The  modern  doctrine 
of  energy,  dating  from  1840,  takes  the  phenomena 
of  physical  science  from  the  position  of  specula- 
tiA'e  reasoning  or  of  disconnected  and  unrelated 
occurrences,  and  unites  them  in  one  general 
scheme  of  exact  quantitative  relationship.  Many 
of  the  phenomena,  particularly  in  electricity  and 
in  chemistry,  liaAe  only  become  knoAvn  in  recent 
years,  and  the  laAvs  of  energetics  have  therefore 
been  formulated  in  that  period.  In  mechanics. 
hoAvcA'er,  energy  has  been  recognized  since  the 
time  of  XcAAton.  Leibnitz,  Descartes,  and  Huy- 
ghens.  These  philosophers,  as  Avell  as  others,  Avere 
engaged  in  controA-ersy  OA-er  the  proper  mode  of 
estimating  the  effect  of  a  force  in  terms  of  the 
motion  Avhich  its  application  produced  in  a  given 
mass ;  and  although  the  methods  of  XcAvton  pre- 
vailed in  the  development  of  mechanics,  those  of 
Leibnitz  and  Huyghens  led  most  directly  to  pres 
ent  methods  of  interpreting  and  correlating  phe- 
nomena not  only  of  mechanics,  but  of  heat,  soiuid, 
light,  magnetism,  and  electricity,  as  Avell  as  of 
chemistry,  geology,  and  other  branches  of  science 
A  force  applied  to  a  body  so  as  to  moA-e  it 
is  said  to  do  Avork,  and  the  measure  of  the 
Avork  is  the  component  of  the  force  in  the  direc- 
tion of  motion,  multiplied  by  the  distance 
throtigh  AA-hich  its  point  of  application  moves,  or 
calling  the  Avork  W,  the  force  F,  and  the  space  ,s. 
W  =:  Fs.  We  may  interpret  this  relation  from 
either  point  of  vicAv :  if  Ave  recognize  the  force 
and  the  distance  traversed,  Ave  derive  the  Avork 
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irom  their  product ;  if  we  appreciate  the  work 
iu  the  lirst  place,  we  recognize  the  force  as  the 
rekition   of  the  worlv   to   the   space   iu  which    it 

was    performed,    since    F    =     — .       Experiment 

shows  that  a  constant  force  applied  to  a  body 
free  to  move  varies  as  the  mass,  tu,  of  the  body. 

V 

and  the  rate  of  change,  —  ,  in  its  velocity,  and 
by  a   suitable  choice   of  units,  the  relation  may 

V 

be  stated  F^//i— ,  if  v  is  the  velocity  pro- 
duced in  time  t  by  the  constant  force,  F; 
furthermore,  the  space  s,  traversed  in  time  t. 
while      its      velocity      is      increasing      from      0 


to 


4(7)  '■■ 


Combining     these 


two  equations  we  find  Fs=i4/Ht;".  That  is,  a 
bodj'  of  mass  ni,  free  to  move  by  the  application  of 
a  force  F.  would  require  a  velocity  v,  when  it  had 
been  moved  over  a  distance  s,  such  that  Fs  = 
y^viv^.  The  expression  Fs  is  the  measure  of  the 
.action  viewed  Avith  regard  to  the  agent,  Yomv-, 
that  with  regard  to  the  body;  the  former  is 
called  work,  the  latter  energy.  In  this  particu- 
lar ease,  however,  the  only  change  that  has  been 
produced  in  the  body  is  a,  change  in  its  motion, 
but  the  bod\'  is  now  possessed  of  more  ability 
to  change  other  bodies  than  it  possessed  before, 
and,  in  being  brought  back  to  its  original  state  of 
rest  or  motion  it  is  found  to  be  able  either  to  do 
mechanical  work  equal  to  Fs,  or  to  confer  on  other 
bodies  a  motion  such  that  the  total  value  of 
1/2 »it"  for  them  is  exactly  equal  to  that  for  the 
given  body.  This  is  a  simple  form  of  conversion 
or  transference  of  energy.  Energy  due  to  motion 
only  is  called  kinetic  energy.  The  same  amount 
of  work  might  liave  been  done  as  befoi'e,  resulting 
in  a  static  condition  of  the  body  upon  whicli 
work  has  been  done,  as.  e.g.  in  compressing  or 
stretching  an  elastic  body,  but  the  body  would 
now  be  in  condition  to  do  work  on  its  own  ac- 
count, i.e.  it  would  possess  energy',  though  not 
itself  in  motion.  Here  a  strain  has  been  pro- 
duced by  changing  the  position  by  some  or  all 
parts  of  the  body.  Similarly  a  body  might  have 
conferred  upon  it  power  to  do  work  bj'  changing 
it  from  one  place  to  another,  as  when  a  body  is 
lifted  to  a  point  above  the  earth.  It  should  not 
be  thought,  however,  that  the  change  in  position 
is  the  essential  feature  of  the  phenomenon ;  it  is 
the  visible  portion  of  it  only.  Undoubtedly,  the 
real  seat  of  the  energy  is  connected  with  the 
hidden  mechanism  which  renders  it  necessary  to 
use  a  force  in  order  to  secure  the  strain  or 
change  in  position ;  e.g.  the  mechanism  of  gravi- 
tation. Energy  due  to  strain  or  to  position  is 
called  static  energy,  or  potential  energy.  (The 
term  energy  is  due  to  Thomas  Young,  potential 
energy  to  Rankine,  static  energy  to  Kelvin.) 
This  affords  a  more  precise  definition  of  energy' 
as  the  capability  to  do  work,  and  the  amount  of 
energy  which  a  body  possesses  is  its  capacity  for 
doing  irork.  Work,  too,  may  now  be  regarded 
as  a  transference  of  energy  from  one  body  to  an- 
other. Conceive  of  a  body  in  a  state  of  strain, 
as  a  bent  spring,  and  possessing  energ\'^  in  conse- 
quence of  its  strain,  equal  to  the  w'ork  done  in 
bending  it.  If  it  is  permitted  to  straighten  itself 
out  in  part,  thereby  moving  some  other  body,  it 
does  work  on  this  body,  and  if  the  only  effect  is 
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to  give  it  a  certain  velocity,  the  kinetic  energy 
the  body  acquires  will  exactly  equal  the  work 
done  by  the  spring.  But  the  spring  will  now 
possess  less  energy,  less  capacity  for  doing  work, 
by  the  amount  it  has  done;  the  energy  it  loses 
equals  that  gained  by  the  other.  The  total 
energy  of  the  two,  however,  is  the  same  as  be- 
fore. If  the  two  bodies  are  viewed  as  comprising 
a  system,  the  total  energy'  of  the  sj'stem  is  not 
altered  by  any  exchange  of  energj'  between  its 
parts.  We  may  extend  this  consideration  in- 
definitely. Given  a  system  of  bodies  arranged 
in  a  definite  configuration,  and  with  certain 
stresses  between  them :  if  in  obedience  to  these 
stresses  a  rearrangement  of  the  bodies  takes 
place,  a  change  of  configtiration  ensues,  the 
energy  of  the  parts  may  be  altered,  but  the  total 
is  not  changed.  The  energy  is  conserved,  and 
such  a  system  is  called  a  conservative  system. 
So  far  as  known,  all  material  systems  are  con- 
servative. The  energy  of  such  as  system  is  a 
quantity  that  can  neither  be  increased  nor  dimin- 
ished by  any  action  between  the  bodies  them- 
selves, though  the  form  of  energy  maybe  changed 
If  the  total  energy  is  to  be  increased,  it  can  only 
be  done  by  work  expended  upon  the  system  by 
some  external  agent,  and  then  the  agent  loses 
energ}'  by  the  amount  it  expends  upon  the  sys- 
tem. By  further  extending  the  same  considera- 
tions we  reach  the  view  that  energy  cannot  be 
created  or  destroyed,  and  that  the  total  energy-  of 
the  universe  is  a  constant  quantity.  This  is  the 
doctrine  of  the  conservation  of  energy-.  Kinetic 
energy  is  constantly  being  changed  into  potential, 
and  vica  versa ;  but  besides  the  forms  in  which 
energy  has  been  mentioned,  it  exists  in  a  variety 
of  other  forms  which  are  not  so  obviously  of  a 
mechanical  nature.  Both  potential  and  kinetic 
energy  may  be  classified,  as  follows: 

Potential.  Kinetic. 

Strain  (extension,  compres-    Motion  (translation  or  ro- 

sion  or  distortion).  tation). 

Electrification.  Vibration. 

Magnetization.  Electricity  In  motion. 

Chemical  separation.  Heat. 

Gravitative  .separation.  Radiation. 

In  all  wave-motions,  i.e.  in  radiation,  energy 
is  tranferred  from  one  point  to  another;  and  at 
any  instant  part  of  the  energy  of  the  medium 
carrying  the  waves  is  kinetic  and  part  potential. 
In  heat-phenomena,  all  heat-eft'ects  are  due  to 
the  addition  or  withdrawal  of  energy  from  the 
molecules  or  small  portions  of  the  bodies  expe- 
riencing the  effects ;  the  energy  of  the  minute 
parts  is  both  kinetic  and  potential  in  general. 
The  energy  of  the  parts  of  a  gas  is  almost  entirely 
kinetic.  Motion  and  strain  are  the  obvious  me- 
chanical forms  of  energy',  and  their  equivalence 
was  early  recognized,  but  energetics  to-day  involves 
the  statements  (a)  that  energy  in  any  form  may 
be  changed  into  energy  of  any  other  form,  which 
is  a  declaration  of  the  correlation  and  transfor- 
mation  of  energy;  (b)  that  when  energy  in  any 
form  disappears,  an  exact  equivalent  of  some 
other  form  or  forms  takes  its  place,  which  is  a 
declaration  of  the  conservation  of  energA'.  and 
(c)  that  when  energy  tmdergoes  transformation, 
or  transference  from  one  body  to  another,  the 
process  is  not  completely  reversible,  but  that  if 
some  of  the  energy  is  recovered  in  its  original 
form  a  residual  portion  reappears  in  what  is 
called  a  lower  form.  This  is  the  degradation 
and  dissipation  of  energy.     Both    (a)    and    (b) 
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are   commonly  implied  iu  the  principle  of  con- 
servation of  energy. 

Historical  iSketch.  Although  the  concept  of 
force  as  the  effort  made  in  doing  work,  or  that  of 
energy  as  the  capability  of  a  body  to  do  work, 
might  either  have  been  made  the  starting-point 
for  a  system  of  dynamics,  the  former,  which  was 
the  Newtonian,  was  first  and  most  completely 
developed.  This  seems  to  have  been  owing  to 
the  fact  that  force  appeals  to  our  so-called 
'muscular  sense'  or  sense  of  muscular  effort, 
whereas  there  is  no  distinct  sense-preception  of 
work  or  energy.  When  branches  of  physical 
science  other  than  mechanics  were  found  to  be 
related  to  mechanical  work  with  a  definiteness 
that  had  not  before  been  suspected,  the  field  of 
energy  was  widened  and  the  Huyghenian  concep- 
tion became  a  more  familiar  one.  The  first 
great  step  of  this  kind  was  the  recognition  of 
an  indentity  equivalence  of  mechanical  work 
and  of  heat-efl'ects  produced  bj'  such  work. 
Experiments  by  Count  Rumford  in  1798,  on  heat 
produced  by  the  boring  of  cannon,  and  by  Sir 
Humphry  Davy,  in  1799,  on  melting  of  ice  by 
friction,  introduced  the  idea  that  heat  is  a 
form  of  energy  for  which  there  is  an  exact 
mechanical  equivalent.  This  proposition,  con- 
troverting the  then  accepted  theory  that  heat 
is  material,  was  too  radical  to  meet  with 
wide  acceptance,  and  the  subject  received  little 
further  development  for  nearly  half  a  century. 
It  was  reasserted  by  Julius  Robert  INIayer  in  a 
philosophical  discussion  in  May,  1842,  but  his 
determination  of  a  definite  numerical  value  for 
the  mechanical  equivalent  of  heat  was  not  made 
public  until  184.5.  To  measure  the  unit  chosen 
was  the  'quantity  of  heat'  necessary  to  raise  a 
unit  mass  of  water  one  degree  in  temperature. 
Taking  for  the  unit  mass  one  gram,  and  the 
Centigrade  scale  for  temperatures,  the  heat  unit 
is  called  a  calorie  (or  sometimes  a  water r/rmn 
degree).  The  unit  of  work  in  gi-avitation  meas- 
ure may  be  taken  as  the  work  of  lifting  one 
gram  weight  a  height  of  one  meter,  called  a 
gram-meter.  In  the  various  experiments  other 
units  were  employed,  but  we  give  the  results,  re- 
duced to  these.  The  problem  was  to  determine 
Jioio  many  gram-meters  can  produce  one  calorie, 
and  are  therefore  equivalent  to  it  in  energy. 
This  number  is  called  the  mechanical,  or  better. 
the  dynamical  equivalent  of  heat.  It  may  of 
course  be  expressed  finally  in  absolute  units  of 
vi'ork.  Mayer's  value,  3G5,  was  obtained  by  ob- 
serving the  heat  evolved  in  compressing  air.  In 
January,  1843,  James  Prescott  Joule  read  a 
paper  before  the  Philosophical  Society  of  Man- 
chester regarding  the  thermal  and  chemical  ef- 
fects of  an  electric  current,  which  was  followed 
by  other  investigations  in  rapid  succession,  and 
on  August  21,  1840,  he  communicated  to  the  Brit- 
ish Association  for  the  Advancement  of  Science 
the  result  of  a  most  significant  investigation,  in  a 
paper  "On  the  Calorific  Effects  of  Magneto-Elec- 
tricity, and  on  the  Mechanical  Value  of  Heat." 
He  obtained  for  the  latter  460  gram-meters. 
Then,  by  allowing  the  work  to  be  done  by  weights 
descending  under  gravity,  and  the  heat  to  be  pro- 
duced by  the  friction  of  water  forced  throvigh 
narrow  tubes,  he  obtained  the  value  423  gram- 
meters.  In  November  of  the  same  year  a  Danish 
engineer,  A.  Colding,  presented  before  the  Acad- 
emy of  Copenhagen  the  results  of  experiments 
upon  the  heat  produced  by  friction  of  solid  bod- 


ies, and  expressed  the  view  that  the  law  of  con- 
servation of  force  was  a  general  one.  His  result 
for  the  D.  E.  was  370.  Although  the  principle 
of  conservation  of  energy  was  suggested  almost 
simultaneously  by  several  physicists.  Joule  was 
most  indefatigable  in  tlie  prosecution  of  his  exper- 
iments, and  within  two  years  he  had  determined 
the  dynamical  equivalent  of  heat  by  a  variety  ot 
methods,  the  most  celebrated  of  which  was  the 
employment  of  descending  weights  to  drive  pad- 
dles in  a  vessel  of  water,  the  latter  being  heated 
by  the  friction  of  the  currents  in  the  water  pro- 
duced by  the  vanes.  His  paper  giving  an  account 
of  this  determination  was  published  in  the  Philo- 
sophical Magazine  in  1845,  and  has  become 
classic.  In  1847  appeared  a  discussion  of  the 
subject  by  Helmholtz,  entitled  "Ueber  die  Erhal- 
tung  der  Kraft,"  which  contributed  greatly  to  the 
establishing  of  the  principle.  Between  that  time 
and  1860  the  whole  subject  was  discussed  theo- 
retically and  extended  experimentally  by  Helm- 
holtz, Joule,  Rankine,  Thomson  ( Lord  Kelvin ) , 
(Uausius,  Maxwell,  and  many  others.  By  1850 
Joule  had  obtained  the  value  423.55  gram-meters 
as  his  best  result,  and  that  number  stood  as  the 
most  acceptable  value  for  more  than  twenty 
years.  In  this  interval,  however,  many  experi- 
ments were  made  to  determine  this  important 
quantity  by  transformations  of  energy  through 
mechanical,  electric,  magnetic,  and  chemical  pro- 
cesses, and  by  1860  the  generalh'  accordant  re- 
sults had  conclusively  demonstrated  not  only 
that  heat  is  a  form  of  energy,  but  they  also 
demonstrated  the  conservation  of  energy.  The 
effect  upon  scientific  investigation  was  extraor- 
dinary. "From  now  on,  one  was  in  possession  of 
a  principle  which,  tested  in  all  known  realms  by 
careful  experiments,  offered  now  an  excellent 
guide  also  to  wholly  unknown  and  unexplored 
regions."  (Planck.)  "It  is  the  one  generalized 
statement  which  is  found  to  be  consistent  with 
fact,  not  in  one  physical  science  only,  but  in  all. 
When  once  apprehended,  it  furnishes  to  the 
physical  inquirer  a  principle  on  which  he  may 
hang  every  known  law  relating  to  physical  ac- 
tions, and  by  which  he  may  be  put  in  the  way 
to  discover  the  relations  of  such  actions  in  new 
branches  of  science."  (Maxwell.)  So  important 
a  constant  is  the  dynamical  equivalent  of  heat 
that  attempts  to  determine  its  value  have  been 
made  in  many  ways,  including  among  them 
various  indirect  methods  in  which  heat  is  pro- 
duced electrically  or  otherwise  than  by  mechani- 
cal work  directly;  but  the  most  elaborate  re- 
determination by  Joule's  method  of  the  friction 
of  water  by  stirring  Avas  made  in  the  years  1877 
to  1879,  by  Professor  H.  A.  Rowland,  in  Balti- 
more, Md.,  U.  S.  A.  His  results  are,  on  the 
whole,  the  most  acceptable,  and  give  not  only  a 
highly  accurate  value,  but  bring  out  the  differ- 
ences in  the  value  owing  to  differences  in  the 
specific  heat  of  water  at  different  temperatures. 
They  range  from  429.8  at  5°  C.  to  425.8  at  36°, 
passing  through  a  minimum  value  of  425.5  at 
29°.  To  express  these  values  in  ergs  they  must 
be  multiplied  by  100  times  the  weight  of  one 
gram  in  dynes  at  the  place  to  which  the  results 
apply.  This  weight  is  numerically  equal  to  the 
acceleration  of  gravity  in  cms.  per  sec^.  At 
Baltimore,  g  =  980.05  and  Rowland's  mean  value 
of  the  d^Tiamical  equivalent  from  20°  C.  to  35° 
C.  is  425.9  gram-meters,  or  4.17  X  10'  ergs.    The 
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value  4.2  X  10'  ergs  is  usualh'  assumed  as  the 
mean  value,  and  this  is  Rowland's  value  for 
water  at  10°  C.  The  work  of  lifting  one  gram 
a  height  of  425.9  meters,  or  425.9  grams  a  height 
of  one  meter,  against  gravity,  is  exactly  sutlicient 
to  raise  one  gram  of  water  one  centigrade  de- 
gree in  temperature. 

Factors. — Energj'  can  be  examined  only  in  con- 
nection with  matter,  and  the  absolute  energy  of 
a  body  cannot  be  determined:  but  the  changes  of 
its  energ}'  can  be  determined  by  the  work  done 
upon  it  to  increase  its  energy,  or  by  the 
work  it  does  in  conferring  energ)'  upon 
another  body.  In  all  cases  two  factors 
are  involved  in  the  physical  action,  and 
two  factors  are  required  in  the  mathematical 
expression.  For  example,  in  doing  the  work,  the 
force  employed  and  the  distance  over  which  it 
moves  the  object  are  the  physical  qtiantities, 
and  their  numerical  measures,  symbolized  by  F 
and  s.  give  the  product  Vs  as  the  mathematical 
expression.  If  this  work  has  been  done  in  pro- 
ducing kinetic  energy,  the  mass  of  the  body  and 
the  velocity  given  to  it  are  the  physical  factors, 
and  half  the  product  of  the  mass  by  the  square 
of  this  velocity,  i.e.  y2mv'^,  is  the  mathematical 
expression.  When,  however,  mechanical  work  is 
expended  in  heating  a  body,  then  the  factors  con- 
cerning the  latter  are  its  specific  heat  and  its 
rise  in  temperature.  If  the  heating  is  directly 
due  to  the  passage  of  an  electric  current,  the 
factors  for  heating  are  the  same  as  before,  but 
for  the  agent  they  are  the  electro-motive  force 
and  the  quantity  of  electricity  transferred,  which 
may  be  written  EQ,  or,  since  Q  is  the  current- 
strength  multiplied  by  time,  ECf.  Bodies  taken 
indiscriminately  as  to  physical  conditions  of 
strain,  electrification,  temperature,  etc.,  placed 
indiscriminately  as  to  position,  and  left  free  of 
constraint,  except  such  as  results  from  these  con- 
ditions, will  not  in  general  remain  as  placed, 
but  will  readjust  themselves,  by  transferences 
and  transformations  of  their  energies,  always  in 
a  way  to  reduce  the  potential  energj'.  In  this 
effort  at  readjustment  lies  the  origin  and  nature 
of  all  changes  in  the  material  world.  That  sub- 
stances may  exist  together  as  placed,  it  is  neces- 
sary that  one  of  the  factors  of  the  energy 
possessed  by  the  bodies  shall  have  the  same  value 
in  all  parts  of  the  system.  This  factor  is  called 
"the  intensity  of  the  energv*.  It  is  for  kinetic  en- 
ergj', velocity;  for  potential  energj'.  force:  for 
heat,  temperature;  for  electrical  energj',  electro- 
motive force.  Whenever  one  of  these  magnitudes 
has  diflferent  values  at  different  parts  of  the  sys- 
tem, the  latter  cannot  remain  at  rest,  and  the 
appropriate  process  takes  place."      (0.stwald.) 

Potential  axd  Force.  Anj'  region  in  which 
work  has  to  be  done  to  move  a  bodj'  from  a  point' 
A  to  another  point  B  is  called  a  field  of  force. 
In  such  a  field  the  body,  when  moved  from  A  to 
B,  will  gain  potential  energj'  eqtial  to  the  work 
done  upon  it,  and  if  allowed  to  return  from  B 
to  A  by  frictionless  constraint,  will  have  its 
potential  energv  transformed  into  its  equivalent 
in  kinetic  energy.  The  forces  of  the  field  may  be 
due  to  various  causes.  If  to  gravitation,  the 
field  is  called  a  gravitation  field  of  force:  if  to 
electric  charges,  an  electric;  if  to  magnetism,  a 
magnetic  field.  In  everj'  field  of  force  work  is  done 
upon  the  bodj'  onlj^  if  it  is  of  a  sort  to  be  affected 
by  the  agency  in  consequence  of  which  the  field 
of  force  exi.sts.     In  a  gravitation  field  it  would 


be  matter  itself  that  would  be  affected;  in  a 
magnetic  field  it  would  be  onlj'  a  magnetizable 
bodv  that  would  be  affected,  and  so  for  others. 
U  ork  is  expended  either  upon  a  bod}'  or  bj'  it, 
in  bringing  it  from  a  point  that  is  without  the 
field  to  anj'  point  in  the  field,  and  the  amount 
of  energj'  so  required  to  bring  a  unit  quantity 
to  a  given  point  is  called  the  potential  at  that 
point.  In  the  gravitation  field  of  force  the  poten- 
tial at  a  point  is  the  work  expended  in  bringing 
a  unit  mass  from  infinity  to  the  point;  in  an 
electric  field  it  is  the  work  of  bringing  a  bodi/ 
icith  unit  charge  of  electricity  to  the  point. 
There  is  then  a  definite  potential  at  a  point 
\\liethcr  a  body  is  there  or  not.  The  difference 
of  potential  between  two  points,  A  and  B,  is 
then  the  work  of  carrj'ing  a  unit  quantitj'  from 
one  point  to  the  other.  This  is  independent  of 
the  path  traversed ;  for.  if  more  energj'  were 
required  bj'  one  path  than  by  another,  the  body 
could  be  transferred  from  A  to  B  by  one  patli 
with  a  definite  amount  of  work,  and  returned 
to  A  by  another  path,  gaining  greater  energy 
than  is  required  again  to  raise  it  to  B,  and 
energj'  cotild  be  created  indefinitely,  which  is 
contrarv  to  the  doctrine  of  conservation;  and 
evidently  then  'the  perpetual  motion'  would  be 
assured.  It  is  interesting  to  note  that  in  Helm- 
holtz's  celebrated  early  discussion  of  the  con- 
servation of  energj',  the  work  of  trans- 
ferring anj'  quantitj'  of  the  kind  affected 
by  the  field  of  force  from  one  point  to 
another  is  the  quantitv  multiplied  bv  the  differ- 
ence of  potential  between  the  points.  Calling 
the  quantity  Q,  and  the  difference  of  potential  V. 
we  have  work  r=  QV,  which  is  also  the  change  of 
energy  the  body  undergoes.  But  the  work  is 
also  the  product  of  the  average  force,  F,  by  the 
distance,   s,   over   which   the   quantity   is   trans- 


ferred, therefore  ¥s  =  QV,  or  F 


_QV 


This  is 


change  of  energy  per  unit  distance,  or  the  space 
rate  of  change  in  energy.     The  limit  which  the 

fraction  - — ■    approaches   as   s    is   diminished   is 

the  value  of  the  force  to  move  the  quantity  Q 
in  the  direction  of  s  at  anj^  point.  If  Q  =  1,  F 
is  unit  force.  Unit  force,  then,  might  be  de- 
fined as  the  space  rate  of  change  of  potential, 
and  the  force  upon  a  bodv  as  the  space  rate  of 
change  in  energj'  of  the  bodv.  This  is  directly 
comparable  with  the  Newtonian  definition  as 
the  time  rate  of  change  in  momentum.  The  term 
electro-motive  force,  however,  is  used  to  express 
energj',  and  is  equal  to  and  of  the  same  order 
as  the  difference  of  potential  it  can  produce. 
Since  force  is  the  space  rate  of  change  in  energj'. 
this  might  be  used  as  a  definition  of  force  if  the 
concept  of  energy  precedes  it.  We  might  thus 
dispense  with  the  questionable  statement  that 
one  bodv  attracts  another.  Two  pieces  of  matter 
behaAe  as  if  thej'  attracted  one  another  but  it 
does  not  follow  that  they  so  attract.  We  may 
saj\  however,  that  "the  part  of  the  energj'  of  a 
svsteju  of  two  particles  of  matter  of  masses  7n 
and  Hi\  which  depends  upon  their  distance  r.  from 

,    and  this  is  not 


one  another,  is  measured  by  — 

altered  by  the  presence  of  other  particles."    (Tait. ) 

This,  indeed,  represents  our  whole  knowledge  of 

the  subject,  and  the  concept,  force,  is  unnecessary. 

Unit.s.     The   same   unit  may  be  employed  to 
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measure  work  and  energy.  In  the  C.  G.  S.  system 
the  absolute  unit  of  work  is  the  erg,  which  is  the 
work  of  a  force  of  one  dyne^  exerted  along  a 
path  one  centimeter  in  length.  In  the  foot- 
pound-second sj'stem  the  absolute  unit  is  the 
foot-poundal.  In  gravitation  measure  the  cor- 
responding units  are  the  gram-centimeter  and 
the  foot-pound.  When  expressed  in  the  funda- 
mental quantities  of  length,  mass,  and  time,  the 
dimension  of  energy-  in  mechanical  measure  is  al- 
ways of  the  order  of  the  square  of  a  length,  mul- 
tiplied by  the  first  power  of  a  mass,  and  divided 
by  tlie  square  of  a  time,  or  L-^IT-^  ( It  should 
be  noted  that  the  two  lengths  which  enter  this 
expression  are  in  the  some  direction.  A  moment 
of  a  force  has  the  dimensions  L-MT-^  but  the 
two  lengths  are  at  right  angles  to  each  other.) 
By  this  we  may  see  whether  physical  quantities 
represent  energy  if  we  observe  whether  they  are 
expressible  in  these  dimensions.  For  example,  in  a 
gas  the  pressure  per  unit  area,  p,  is  of  the,  dimen- 
sions L~^MT~^  and  the  volume,  r.  is  of  the  dimen- 
sions L^;  then  the  product  pv  has  the  dimensions 
L-]\1T"',  and  it  may  be  shown  that  the  work  done 
in  compressing  a  gas  is  the  product  of  the  pressure 
and  the  change  in  volume.  In  heat  the  unit  is  the 
calorie,  which  equals  4.2  X  10'  ergs.  The  abso- 
lute unit  of  energj^  of  an  electric  current  is  also 
the  erg,  but  the  practical  luait  is  the  work  of 
transferring  a  coulomb  of  electricitj^  over  one 
volt  difference  of  potential,  and  is  called  a  volt- 
coulomb,  or  one  joule;  its  mechanical  value  is 
10^  ergs.  The  calorie  therefore  equals  4.2  joules, 
or  one  joule  equals  .24  calorie. 

Dissipation  of  Exkrgy.  Irreversibility.  En- 
tropy. If  a  body  is  changed  from  one  state  to  an- 
other by  a  series  of  operations,  and  then,  when 
subjected  to  these  operations  in  an  opposite  sense 
and  in  exactly  the  reverse  order,  the  body  returns 
to  its  first  state,  the  whole  cycle  of  operations 
is  called  a  reversible  process.  'NMien  the  trans- 
formations cannot  be  repeated  in  the  reverse  or- 
der, or  if,  when  reversed,  the  agencies  are  not 
equal  in  magnitude  and  opposite  in  sign  to  those 
which  occur  at  the  same  points  in  the  direct 
process,  the  transformation  is  said  to  be  irrever- 
sible. According  to  Planck,  the  most  immediate 
criterion  of  irreversibility  of  a  process  consists 
in  the  proof  of  a  function  completely  determined 
by  the  instantaneous  condition  of  the  system, 
■\\hich  possesses  the  peculiarity  that  it  changes 
during  the  whole  process  always  in  the  same 
sense — perhaps  increases.  Suppose  a  body  in  a 
state  A  as  to  its  temperature  and  quantity  of 
heat,  to  be  changed  by  any  small  quantity  of 
heat  h  at  the  temperature  t,  the  ratio  of  change 
in  heat  to  the  temperature  at  which  the  change 

is  efTected  being — ,  and  let  a  succession  of  such 

changes  bring  the  body  to  a  state  B.  If  now 
changes  be  effected  in  the  opposite  sense  in  exact- 
ly the  reverse  order,  and  when  the  sum  of  the  re- 
versed quantities  —  equals  the  sum  of  the  direct 

ones,  the  body  has  regained  the  state  A,  the 
cycle  through  which  it  has  passed  is  a  reversible 
one.      Then    "the    limit    which    the    sum   of   the 

..  .       h 
quantities  —  from   the   state   A   to   the   state   B 

approaches  is  a  constant  quantity  which  depends 
only  on  the  pressure,  volume,  and  temperature 
at  the  state  A  and  the  state  B,  and  not  all  upon 
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the  intermediate  stages;  there  is  a  distinct  and 
measurable  physical  property  of  a  body,  which 
is  characterized  by  the  peculiarity  that  it  in- 
creases or  diminishes  as  heat  enters  or  leaves 
the  body,  but  remains  constant  when  there  is 
no    communication    of    heat.      This    quantity    is 

called    the     entropy,"  —  being   the    measure    of 

change  in  it.  (Hastings  and  Beach.)  Planck 
shows  that  electro-magnetic  radiation,  which 
may  now  be  considered  the  form  in  whicla  energy 
is  transmitted  through  the  ether  of  space,  under 
conditions  termed  by  him  'natural  radiation,' 
is  attended  by  a  constant  increase  of  entropy 
in  the  system  of  bodies  emitting  and  receiving 
tlie  rays.  By  the  above  criterion,  then,  such 
radiation  is  not  a  reversible  process.  Suppose 
a  quantity  of  heat  li  to  pass  from  a  body  at  tem- 
perature  ti,   to   another  at  the  temperature   t^; 

the  entropy  of  the   former  is  diminished  by — 

h  *  ' 

that  of  the  latter   increased  by — ,  and  since  t^ 

exceeds  t",  in  order  that  heat  shall  so  pass,  the  en- 
tropy of  the  two  is  greater  than  at  first  by  h 

I  —  — —   I  Therefore  all  transfers  of  heat  by  radia- 

tion  and  conduction  in  a  system  of  bodies  in- 
creases the  entropy  of  the  system,  and  hence,  "the 
entropy  of  the  universe  tends  to  a   maximum." 

(Clausius).  In  any  irreversible  process,  then, 
a  portion  of  the  energy  expended  in  some  of 
the  operations  cannot  be  regained  for  a  similar 
purpose ;    they   are    available   only    for    purposes 

requiring  energy  of  a  lower  order.  Xo  knoAvn 
natural  process  is  exactly  reversible,  a  certain 
portion  of  the  energy  being  always  dissipated  as 
heat.  It  follows  that,  as  energy  is  constantly 
undergoing  transformation,  there  is  a  constant 
degradation  of  energy  to  the  final  unavailable 
form  of  uniformly  diffused  heat. 

SouRCE.s  OF  Energy;  IMatter;  Ether.  Of  the 
ultimate  nature  of  energy',  like  that  of  matter, 
we  are  ignorant ;  nor  do  we  know  of  energy  by 
direct  observation,  except  as  associated  with  mat- 
ter. It  is  the  change  of  energy,  either  as  to 
quantity  or  form,  that  is  scrutinized  and  meas- 
ured, and  such  change  is  continually  occurring 
as  energy'  passes  from  body  to  body;  but  the 
condition  of  a  body  totally  devoid  of  energy  is  a 
subject  of  speculation  only.  Matter,  on  the 
other  hand,  is  to  the  physicist  only  a  vehicle 
for  energy:  to  hold  or  to  convey  energy"  is  its 
sole  physical  function.  Any  substance  which 
performs  this  function,  whatever  else  it  may 
do,  is,  in  so  far,  of  the  nature  of  matter,  and 
this  function  is  performed  by  the  luminiferous 
ether  through  which  radiant  energj'  is  conveyed. 
]n  a  radiating  body  of  ordinary  matter  and 
ether  the  total  energy  must  be  shared  by  both. 
Terrestrial  energA'  available  to  man  may  be  classi- 
fied as  energ;v  of  fuel,  food,  head  of  water,  wind, 
tides,  chemical  action,  solar  radiation.  These, 
with  a  partial  exception  in  the  case  of  the  fifth 
and  sixth,  are  all  traceable  to  the  sun.  The 
earth  receives  3300000000  P^rt  of  the  total 
solar  radiation,  and  the  rate  at  which  radiant 
energy  from  the  sun  is  expended  upon  a  unit 
area  of  the  earth's  surface  is  called  the  'solar 
constant.'  From  tests  conducted  above  the 
clouds,  notably  at  Mont  Blanc  and  at  Mount 
Whitney,    this    constant    has    been    determined. 
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From  the  latter  observations  Professor  Langley 
concludes  "that  in  view  of  the  large  limits  of 
tnror  we  can  adopt  three  calories  as  the  most 
probable  value  of  the  solar  constant;  by  which  I 
mean  that  at  the  earth's  mean  distance,  in  the  ab- 
sence of  its  absorbing  atmosphere,  the  solar  rays 
would  raise  one  gram  of  water  three  degrees 
centigrade  per  minute  for  each  normally  ex- 
posed square  centimeter  of  its  surface."  From 
a  careful  discussion  of  the  various  determina- 
tions of  the  solar  constant,  Professor  F.  W. 
Very,  in  the  Monthly  Weather  Review  of  the 
United  States  Weather  Bureau  for  August,  1901, 
deduces  a  mean  value  of  3.127  calories  per  square 
centimeter  per  minute.  This  is  2.18  X  10^  ergs, 
or  22.18  gram-meters  per  second  to  the  square 
centimeter  of  surface.  As  this  is  transmitted  at 
the  rate  of  300.000,000  meters  per  second,  it 
represents  the  energy  of  solar  radiation  present 
in  a  column  of  ether  near  the  earth  one  square 
centimeter  in  cross-section  and  300,000,000  me- 
ters in  length.  Owing  to  ab.sorption  by  clouds 
and  the  atmosphere,  the  portion  actually  reach- 
ing the  ground  surface  of  the  earth  is  reduced 
to  about  one-half  the  above  value. 

Besides  papers  cited  above,  the  following 
■works,  among  many  others,  are  devoted  wholly 
or  in  part  to  energetics: 

Maxwell.  Matter  and  Motion:  Theory  of  Heat 
(London  and  New  York,  1891);  Tait,  Recent 
Advances  in  Physical  Science  (London,  1876)  ; 
Tait,  Properties  of  Matter  (Edinburgh,  1885)  ; 
Thomson  (Lord  Kelvin),  Popular  Lectures  and 
Addresses,  vol.  ii.  (London  and  New  York, 
1894)  :  Dolbear.  Matter^  Ether,  and  Motion 
(Boston.  1892)  ;  .Joule.  Scientific  Papers  (2  vols.. 
London.  1884-87)  ;  Rowland.  Scientific  Papers 
(Baltimore.  1902);  Tait,  Thermodynamics  (Ed- 
inburgh, 1877)  ;  Popper,  D(>  physikalische 
GriindsUtze  dcr  elekfrischen  Kraftiibertragirng 
(Vienna,  1883)  :  Helm,  Die  Lehre  von  der  Ener- 
flie  (Leipzig,  1877)  ;  Planck,  Das  Princip  der 
Erhaltting  der  Energie  (Leipzig,  1877)  :  Clausius, 
Die  mechanische  Warmetheorie  (Brunswick,  1876- 
91)  ;  Holman.  Matter,  Energy,  Eorce.  and  Work 
(New  York.    1898). 

ENERGISM  (from  Gk.  ivepybs,  eiicrgos,  ac- 
tive, from  iv,  en,  in  -+-  tpyov,  ergon,  work).  The 
name  given  by  some  recent  philosophical  writers 
to  the  neo-Arislotelian  view  that  the  chief  tnd 
of  human  life  is  not  pleasure,  but  due  activity 
of  the  distinctively  human  functions,  or.  general- 
izing the  statement,  "the  goal  at  which  the  will 
of  every  living  creature  aims  is  the  normal  exer- 
■cise  of  the  vital  functions  which  constitute  its 
nature." 

ENER'GITMENS  (Lat.  energumenns,  from 
Gk.  ivepyovij.euos,  energoumenos,  demoniac,  pres. 
p.  of  ivefyyeiv,  energein,  to  work  in,  from  4v,  en, 
in  +  ipyeiv,  ergein,  to  work,  from  epyov,  ergon, 
work ) .  A  class  of  persons,  suffering  from  some 
physical  ailment,  who  in  the  early  ages  of  the 
■Church  were  believed  to  be  possessed  by  evil 
spirits,  and  were  placed  under  the  special  care 
■of  exorcists,  yet  allowed  a  certain  amoimt  of  par- 
ticipation in  religious  services.  Catechumens  in- 
cluded in  this  class  could  not  be  baptized,  except 
when  at  the  point  of  death ;  while  those  who 
became  deranged  after  baptism  might  be  allowed 
to  commiine.  Both  classes  had  a  home  in  the 
-church,  and  during  the  services  occupied  the 
porch   along  with   lepers   and   other  defiled  per- 


sons, but  at  the  conclusion  of  the  sen'ice  received 
the  spiritual  benediction. 

ENERGY.     See  Exergetics. 

ENERGY  OF  ANIMALS.     See  Chemistry, 

Physiological;   Food. 

ENERGY  OF  PLANTS.  The  plant  body  takes 
up  into  itself  during  its  life  a  certain  amount 
of  material  which  for  a  time  forms  part  of  the 
body  and  then  leaves  it.  Another  portion  forms 
permanently  a  part  of  the  body,  only  returning 
to  the  inorganic  world  upon  the  dissolution  of 
the  organism.  Likewise  the  body  is  constantly 
receiving  energj'  from  without,  and  losing  it 
again. 

( 1 )  The  plant  receives,  with  all  the  material 
absorbed,  a  varying  amount  of  potential  energy; 
on  the  other  hand,  it  loses  some  energy  by  reason 
of  the  separation  from  its  body  of  gases,  liquids, 
and  solids,  as  in  the  eliminated  oxygen  and  car- 
bon dioxide  in  the  water  lost  by  evaporation,  and 
in  the  seeds,  spores,  fruit,  leaves,  etc.,  that  are 
cast  off.  (2)  The  radiant  energj'  absorbed  or 
lost  in  the  form  of  heat,  light,  and  electricity  is 
of  vital  importance. 

Heat  is  absorbed  from  and  radiated  to  the  sur- 
rounding medium  continually,  and  many  plants 
receive  a  large  amount  directly  from  the  sun. 
About  80  per  cent,  of  the  light  falling  upon  a 
leaf  is  converted  into  the  slower  waves  of  heat, 
jilost  of  tills  is  dissipated  in  evaporation  of 
water,  which  probably  prevents  deatli  from  over- 
heating, since  leaves  whose  transpiration  is  pre- 
vented become  so  hot  as  to  die  in  a  short  time. 
Heat  appears  to  be  the  only  external  source  of 
energy  for  fungi.  One  of  the  most  important 
sources  of  energy  for  green  plants  is  light.  Cer- 
tain wave-lengths  ai'e  absorbed  by  chlorophyll 
(q.v. )  to  form  carbohydrate  foods.  (See  Photo- 
SYXTHESis.)  Direct  sunlight,  diffuse  light,  and 
artificial  light  are  effective  in  proportion  to  their 
intensity.  Only  in  rare  cases  is  energ;s"  in  the 
form  of  light  lost  from  plants.  Certain  bac- 
teria, fungi,  and  other  plants  emit,  under  favor- 
able conditions,  a  greenish-yellow  light,  the 
energy  for  which  is  apparently  released  in  con- 
nection with  respiration.  Little  is  known  of  the 
relation  of  electric  energy'  to  plant  life ;  direct 
observations  show  that  there  are  differences  of 
potential  in  various  organs  of  a  living  plant 
amounting  to  one-tenth  of  a  volt  or  more,  but 
the  explanation  of  this  difference  is  still  im- 
known.  Apparently  dissipation  of  electric  energy 
is  indicated  by  the  disturbance  of  electric  poten- 
tial in  excited  motor  organs,  in  which  a  general 
similarity  to  the  muscle-nerve  discharge  in  ani- 
mals may  be  detected.     See  iMoTOR  Organs. 

ENFANTIN,  a^^'faN'taN',  Barth^lemy  Pro.s- 
PER  (sometimes  called  PfeRE  Enfantix),  (1796- 
1864).  A  French  socialist,  born  in  Paris.  He 
was  educated  at  the  Ecole  Polytechnique.  whence 
he  was  expelled  in  1814  for  complicity  in  the 
Montmartre  demonstrations  of  former  pupils  of 
the  Ecole  against  the  Allies.  Subsequently  he 
was  connected  with  banking  firms  at  Saint 
Petersburg  and  Paris.  After  1825  he  became 
a  prominent  representative  of  the  Saint-Simonist 
teachings.  In  this  r6le  he  was  associated  with 
Bazard.  He  differed  with  Bazard,  however,  on 
the  marriage  question  in  that  he  openly  advo- 
cated free  love.  For  this  position  he  was  sen- 
tenced to  two  years'  imprisonment  for  violating 
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public  decency.  Released  after  a  few  months,  he 
was  appointed  engineer  to  Mehemet  Ali,  Viceroy 
of  Egypt,  and  atter  his  return  to  France  he  be- 
came a  postmaster  near  Lyons.  He  was  a  mem- 
ber of  the  scientific  commission  intrusted  by  the 
Government  with  the  preparation  of  a  report  on 
Algeria  in  relation  to  French  colonization.  On 
this  subject  he  wrote  Colonisation  d'Algerie 
(1843).  In  1845  he  obtained  a  position  in  the 
Paris  and  Lyons  Railway.  The  volumes  Trait e 
d'economie  politique  (1830)  and  Religion  Saint- 
SimonieiDie  ( 1831 )  constitute  his  chief  published 
work :  his  influence  dei)ended  largely  upon  his 
ability  as  an  orator  and  propagandist.  His  writ- 
ings, including  his  correspondence,  appeared  with 
those  of  Saint-Simon  in  the  Paris  edition  of 
1865-78    (47  vols.). 

ENFANTS  DE  DIEU,  ax'fiix'  de  dye  (Fr., 
children  of  God) .  A  name  given  to  the  Camisards 
(q.v.). 

ENFANTS  PERDUS,  par'du'.  (Fr.,  lost 
children).  English  equivalent,  'a  forlorn  hope.' 
The  term  is  a  military  expression,  meaning  the 
oflicers  and  men  who  were  appointed  or  who  vol- 
unteered to  lead  the  way  in  some  especially  dan- 
gerous assault. 

ENFEOFFMENT,  en-fef'ment.  See  Feoff- 
ment. 

EN'FIELD.  A  market-town  in  Middlesex, 
England,  10  miles  northeast  of  London,  noted 
for  its  Royal  Small  Arms  Factory,  where  the 
celebrated  'Enfield  rifle'  of  the  British  Army, 
was  manufactured.  The  town  contains  the  re- 
mains of  a  royal  palace  in  which  Edward  VI. 
kept  his  court,  now  used  as  a  school.  Isaac 
D'Israeli  was  born  at  Enfield;  Keats  and  Captain 
Marryat  were  educated  there,  and  Charles  Lamb 
was  a  resident  from  1827  to  1833.  Population, 
in   1901,  42,700. 

ENFIELD.  A  town  in  Hartford  County, 
Conn.,  18  miles  north  of  Hartford,  on  the  Con- 
necticut River,  and  on  the  New  York,  New  Haven 
and  Hartford  Railroad  (^Map:  Connecticut,  E  2). 
It  has  carpet-factories,  bicycle-factories,  steam 
brick-works,  powder-mills,  and  establishments 
for  the  manufacture  of  undertakers'  supplies, 
filter-presses,  and  shoddy.  Enfield  is  the  centre 
of  extensive  tobacco-growing  interests,  and  there 
are  several  houses  engaged  in  tobacco  sorting, 
packing,  etc.  Within  the  limits  of  the  town  is 
Shaker  Station,  a  community  of  Shakers.  The 
government  is  administered  bv  town  meetings. 
Population,  in  1890,  7199;  in  1900,  6699. 

ENFIELD  RIFLE.  An  army  rifle,  which  de- 
rives its  name  from  the  place  of  its  manufacture 
in  England.  It  was  made  from  1853  to  1864, 
and  is  now  obsolete.  During  the  Civil  War  in 
the  United  States  (1861-65)  many  Enfield  rifles 
were  used  by  the  L^nited  States  Army,  because 
not  enough  Springfield  rifles  could  be  obtained. 
It  was  also  in  very  general  use  among  the  Con- 
federate forces. 

ENFILADE  (Fr.,  string,  from  enfiler,  to 
thread,  from  ]\IL.  infilare.  to  string,  from  in,  in 
+  plum,  thread).  Fire  directed  at  an  enemy 
from  the  flanks,  penetrating  his  entire  length  of 
line.  It  is  the  most  efl'eetive  fire  possible,  owing 
to  the  larger  target  presented.  Positions  ca- 
pable of  being  enfiladed  are  untenable,  no  matter 
what  other  advantages  they  may  possess.  The 
English  troops  in  South  Africa,  in  the  Boer  War 


of  1899-1901,  were  frequently  enfiladed,  the  topog- 
raphy of  the  theatre  of  operations  greatly  aiding 
the  Boers. 

ENGADINE,  en'-ga-den'.  A  famous  valley 
in  Switzerland,  in  the  Canton  of  Grisons  (q.v.)', 
second  only  to  the  Valais  in  length  (Map:  Swit- 
zerland, D  2 ) .  It  extends  northeast  for  over  50 
miles  along  the  banks  of  the  Inn,  from  the  foot 
of  :\Iount  Maloja,  or  ilaloggia,  to  the  village  of 
Martinsbruck.  It  is  divided  into  two  portions — 
that  toward  the  southwest,  called  the  Upper  En- 
gadine,  which  has  an  average  elevation  of  about 
5000  feet,  and  that  toward  the  northeast,  the 
Lower  Engadine.  There  are  numerous  glaciers. 
The  climate,  while  cold,  is  singularly  invigorat- 
ing, the  Upper  Engadine  being  famous  as  a 
healtli  resort,  the  most  frequented  place  being 
Saint  Moritz.  The  vegetation  of  the  Upper  En- 
gadine is  abundant  and  the  scenery  is  of  remark- 
able picturesqueness.  The  Lower  Engadine  is 
to  a  great  extent  bleak  and  unattractive.  The 
inhabitants,  numbering  12.435.  are  a  sturdy  peo- 
ple of  Romanic  origin,  mostly  belonging  to  the 
Protestant  Church  and  speaking  a  Rhsto-Ro- 
manic  dialect  known  as  Ladin. 

ENGAGEMENT,  :Military  (from  engage,  Fr. 
engager,  from  ]\IL.  invadiare,  to  pledge,  from  in, 
in,  -\-  vadium,  pledge,  from  Lat.  vas,  suretj'). 
Active  contact  with  an  enemy.  The  term  is 
generally  applied  to  minor  battles,  or  encoun- 
ters in  which  only  parts  of  the  contending  armies 
are  engaged,  or  contacts  other  than  a  pitched 
battle.  Under  modern  conditions  a  battle  is, 
more  than  ever  before,  the  decisive  factor  of  a 
campaign,  the  manoeuvring  for  positions  of  ad- 
vantage resulting  in  engagements  of  more  or 
less  frequency  and  variety.  See  Battle;  Strate- 
gy ;  Tactics,  JIilitary. 

EN-GEDI,  en-ge'di  (Ileb.  'en-gedl,  fountain 
of  the  kid,  Ar.  'Ain-Jidi) .  The  name  of  a  wil- 
derness, forming  the  eastern  part  of  the  Wilder- 
ness of  Judah,  and  of  a  spring  of  warm  water  on 
the  west  shore  of  the  Dead  Sea.  In  the  days  of 
Abraham  En-gedi  was  the  site  of  a  city  named 
Hazazon-tamar,  Hazazon  of  the  palm-tree'  (Gen. 
xiv.  7 :  II.  Chron.  xx.  2 ) .  It  was  at  this  time  in- 
habited by  the  Amorites,  Avhom  the  Assyrians 
and  their  allies  attacked  and  destroyed.  Under 
Joshua  the  place  was  assigned  to  the  tribe  of 
Judah  ( .Toshua,  xv.  62 ) .  David  fled  to  the 
wilderness  of  En-gedi  from  Saul,  and  was 
pursued  thither  by  the  King  (I.  Sam.  xxiii. 
29-xxiv.  22).  In  the  reign  of  Jehoshaphat  the 
Ammonites,  Moabites,  and  Edomites  gathered  here 
preparatory  to  invading  Judah  (II.  Chron.  xx. 
2 ) .  The  vineyards  of  En-gedi  are  referred  to 
in  the  Song  of  Songs  (i.  14).  Pliny  {Nat.  Hist., 
V.  17)  mentions  the  place  as  a  ruin  in  his  day, 
and  now  the  district,  which  is  one  of  the  most 
desolate  in  Palestine^  is  tenanted  only  by  a  few 
Arabs. 

ENGEL,  eng'el,  C.\rl  (1818-82).  A  German 
English  writer  on  mvisic.  He  was  born  near  Han- 
over, studied  the  pianoforte  under  Hvmimel.  and 
in  1850  settled  in  London,  where  he  attained  suc- 
cess as  a  teacher  of  music  and  writer  on  musical 
subjects.  He  owned  a  large  collection  of  rare  mu- 
sical instruments,  many  of  which  were  given  after 
his  death  to  the  South  Kensington  IMuseum,  with 
which  he  had  been  connected  for  many  years.  His 
books  treat  of  the  music  of  different  nations  at 
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different  periods.  Among  them  may  be  men- 
tioned: The  Music  of  the  Most  Ancient  Nations 
(1804);  .'In  Introduction  to  the  tSludy  of 
National  Music  (18(j{j)  ;  and  Researches  into  the 
Early  History  of  the  Violin  Family    (1883). 

ENGEL,  Er.xst  (1821-96).  A  German  statis- 
tician, born  in  Dresden.  He  studied  mining  engi- 
neering at  Freiberg  and  Paris.  After  acting  as 
member  of  the  Saxon  commission  for  the  inves- 
tigation of  industrial  and  labor  conditions,  he  be- 
came in  1850  director  of  the  Royal  Saxon  Statis- 
tical Bureau  in  Dresden.  His  Avork  iiere  Avas 
mainly  in  improving  the  methods  of  statistics  and 
popuhirizing  the  results.  In  1858  he  resigned  to 
assume  charge  of  the  Saxon  ^lortgage  Insurance 
Company,  but  returned  in  18(50  to  the  public  ser- 
vice as  director  of  the  Prussian  Statistical  Bu- 
reau. In  this  office  he  remained  until  1882,  when 
failing  health  caused  him  to  retire.  He  was 
I<nown  in  professional  circles  as  one  of  the  most 
capable  and  energetic  of  modern  statisticians,  and 
his  contributions  to  the  methods  of  administra- 
tive statistics  were  considerable.  His  investiga- 
tions into  the  household  expenses  of  the  laboring 
classes  were  particularly  valuable.  Consult 
Bulletin  de  I'lnstilut  International  de  Sfatis- 
tique,  vol.  x.  (Rome,  1897).  Engel's  chief  works 
are  reprints  of  contributions  to  the  Zeitsclirift 
des  statistischcn  Bureaus,  and  include  Die 
Methoden  dcr  ^'olksz(ihlun[|  (1861),  Land  tmd 
Leufe  des  preussischen  i^taates  (1863),  and  Das 
Zeitalter  des  Dampfes  (2d  ed.  1881). 

ENGEL,  Fraxz  (1831—).  A  German  travel- 
er, born  at  liubel,  ]\Iecklenburg-Schwerin.  From 
1857  to  1863  he  made  a  tour  through  South 
America,  accounts  of  which  he  published  in  the 
interesting  and  valuable  volumes  entitled  Studien 
vnter  den  Tropen  Atnerikas  (2d  ed.  1879),  and 
Aus  dem  Pflanzerstaate  Zulia   (1881). 

ENGEL,  JoiiANX  Christian  vox  (1770-1814). 
An  Hungarian  historian.  He  was  born  at  Leut- 
schau,  Hungary,  and  received  his  education  at 
Gottingen,  where  he  studied  under  Heyne,  Schlij- 
zer,  and  other  distinguished  scholars.  His  works 
are  full  of  varied  and  extensive  information,  and 
are  characterized  by  great  thoroughness.  Engel 
was  in  some  respects  a  pioneer  as  regards  the 
history  of  Hungary.  His  principal  work  is  en- 
titled Geschichte  des  nufiarischen  Reiches  and 
seiner  Xehenldnder  (1797-1804). 

ENGEL,  JoHAXN  Jakob  (1741-1802).  A  Ger- 
man writer,  born  at  Parcliim.  He  Avas  educated 
at  Rostock,  Biitzow,  and  Leipzig,  and  held  vari- 
ous posts,  including  the  directorship  of  the  Ber- 
lin Theatre  (1787-94).  He  wrote  much  on  the 
theory  of  art  and  aesthetics,  including  the  Philo- 
soph  fiir  die  Vi'elt  (2  vols.,  1775-77)  and  An- 
fangsqritnde    einer    Theorie    der    Diehtunqsarten 

(2d  ed.  1804).  His  Berr  Lorcnz  Stark,  a  work 
of    fiction    first    published    in    Schiller's    Horen 

( 1801 ) ,  Avas  distinguished  by  humor  and  effective 
dialogues.  His  Siimtliclic  Schrifteu  were  pub- 
lished at  Frankfort  in  1857. 

ENGEL  Joseph  (1816-99).  An  Au.strian  anat- 
omist, born  in  Vienna.  In  1844  he  was  ap- 
pointed to  the  chair  of  anatomy  at  Zurich,  and 
■Subsequently  to  that  of  physiology  also.  He  be- 
came professor  of  pathological  anatomy  at  the 
University  of  Prague  in  1849,  and  from  1854  to 
1874  was  a  professor  of  anatomy  in  the  Jo- 
seplisakademie    for    physicians    and    surgeons    at 


^"ienna.  His  contributions  to  the  development 
and  systematization  of  anatomical  science  were 
considerable.  In  addition  to  a  large  number 
of  uncollected  articles,  he  wrote  a  Lehrbuch  der 
pafholugisclten  Anatomie  and  a  Kompendium  der 
lopvyraphischeii  Anatomie   (1859). 

ENGEL,  Karl  Dietrich  Leoxhvrd  (1824—). 
A  German  musician  and  author.  He  was  born  in 
the  Grand  Duchy  of  Oldenburg,  and  went  to  Rus- 
sia in  1842  as  a  violin  virtuoso.  Here  he  was 
very  successful,  and  at  the  age  of  twenty-two  was 
appointed  a  member  of  the  imperial  orchestra  at 
Saint  Petersburg,  of  which  body  he  subsequently 
became  concert-master.  In  1869  he  settled  at 
Dresden.  His  writings,  principally  on  the  legend 
of  Faust,  include:  Deutsche  Pupjyenkomddien 
(vols,  i.-xii.,  1874-93)  ;  Das  V olksschauspiel  Dok- 
tor  Johann  Faust  (2d  ed.  1882)  ;  Zusammenstel- 
luiu/  dcr  Faustsclirifleii  voni  J6.  Jahrhundert  bis 
Miite  18SJ,  (2d  ed.  1884)  ;  Die  Don  Juan  Sage 
auf  der  Biihnc  (2d  ed.,  1888).  His  musical  com- 
positions include  the  concerto  in  B  minor  and  the 
unique  and  humorous  fantasy  entitled  Jiidischer 
earner  al. 

ENGELBERG,  eng'd-berK.  A  liealth  resort 
in  SxAitzerland.  situated  in  the  northeast 
part  of  the  Engelberg  Valley,  3300  feet  above 
sea-level,  and  14  miles  south  of  Lucerne  (Map: 
Switzerland,  C  2).  The  town  has  an  historical 
interest  as  the  site  of  a  Benedictine  monastery 
founded  in  1121,  with  a  library  of  20,000  volumes, 
including  many  incunabula,  besides  manuscripts. 
There  is  an  eleventli-century  Catholic  gymnasium 
connected  with  the  abbey.  Population,  in  1900, 
including  a  number  of  adjacent  hamlets.  1966. 

ENGELBERT,  ong'el-bert  (c.1250-1331) .  A 
Benedictine  author.  He  was  educated  at  Prague 
and  Padua,  and  became  Abbot  of  Admont  in 
Styria  in  1297.  He  is  noted  chiefly  for  his  Latin 
history  of  the  Roman  Empire,  entitled  De  Ortu, 
Progressu  et  Fine  Imperii  Romani.  which  has 
been  frequently  republished.  Several  of  his  other 
productions  were  published  in  the  Thesaurus 
Anecdotorum  Nouissinius  (1721),  and  in  the  Bih- 
liotJicca  Ascetica  Antiquo-noim  (1723-25). 

ENGELBERT  L,  eng'el-bert  (c.ll85-122o) . 
Saint  and  Archbishop  of  Cologne.  He  was  of 
noble  origin,  and  became  Archbishop  of  Cologne 
at  the  age  of  thirty-one.  He  was  one  of  the  fore- 
most eccleciastical  rulers  of  his  day,  a  patron  of 
agriculture,  industry,  and  art,  an  excellent  ad- 
ministrator, and  a  sworn  enemy  to  the  excesses 
perpetrated  by  the  feudal  barons.  He  brought 
about  a  complete  reorganization  of  the  electorate. 
During  the  absence  of  the  Emjieror  Frederick  II. 
in  Italy  he  was  administrator  of  the  Empire. 
In  consequence  of  an  accusation  of  maladminis- 
tration which  he  had  brought  against  his  nephew, 
he  was  waylaid  and  slain  by  hirelings  of  the 
latter  while  on  his  way  to  consecrate  a  church. 
He  was  one  of  the  chief  designers  of  the  Cathe- 
dral of  Cologne,  and  is  ranked  among  the  noblest 
representatives  of  the  Church. 

ENGELBRECHT,  engM-brcKt.  Theodor 
(1813-92).  A  German  physician  and  pomologist. 
He  was  born  near  Brunswick.  In  1862  he  in- 
duced the  Government  to  establish  the  Pomo- 
logical  Institute,  and  he  was  the  first  president 
of  the  German  Pomological  Society  (1880-89). 
His  principal  work  is  Deutschland's  Aepfelsorten 
(1889). 
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ENGELBRECHTSEN",  eiig'el-breKt'sen,  CoR- 
KELis  ^1408-l;)o3) .  A  Dutch  puiuter,  born  at 
Leyden.  Owing  to  the  destruction  of  most  of  his 
pictures  during  the  Keforniation,  only  two  well- 
authenticated  works  of  larger  dimensions  from 
his  brush  remain.  They  are  the  altar-pieces  re- 
spectively representing  the  "Crucitixion"  and  the 
"Pieta,"''in  the  town  hall  at  Leyden.  Engelbrecht- 
sen  became  known  chiefly  through  his  pupil 
Lucas,  of  Leyden. 

ENGELHARD,  eng'cl-hart,  Wilhelm  (1813- 
1902).  A  German  sculptor  and  painter.  He  was 
born  at  Griinhagen,  near  Liineburg,  Prussia,  and 
studied  sculpture  at  Hanover,  with  Thorwaldsen 
at  Copenhagen,  and  with  Schwanthaler  at 
Munich.  In  1857,  at  the  request  of  George  V., 
King  of  Hanover,  he  executed  the  famous  frieze 
in  the  Marienburg  Palace  representing  the  story 
of  the  Edda — a  colossal  work  dealing  with  the 
main  features  of  the  Saga  and  rich  in  grand 
sculptural  effects.  There  are  also  statues  by  him 
at  Munich,  Rome,  Hanover,  Berlin,  and  else- 
where. 

ENGELHARDT,  Georg  vox  (1775-1862).  A 
Russian  statesman  and  author.  He  was  born  at 
Riga,  and  at  the  age  of  fifteen  went  to  Saint 
Petersburg,  where,  in  1796,  he  became  an  em- 
ployee in  the  Department  of  Foreign  AtTairs.  Alex- 
ander I.  subsequently  appointed  him  Under-Secre- 
tary of  State  in  the  newly  created  Imperial  Coun- 
cil. In  1811  he  became  director  of  the  Pedagog- 
ical Institute,  and  in  1816  he  was  transferred  in 
the  same  capacity  to  the  lyeeum  at  Tsarskoye 
Selo,  whence,  however,  he  was  removed  in  1823 
because  of  his  pronounced  liberalism.  He  was 
editor  of  the  Russisclie  LandicirtsclmfUiche 
Zeituug  from  1838  to  1852,  and  published  the 
manuscript  journals  of  ^Yrangel,  the  explorer,  in 
the  work  entitled  Reise  Uings  der  Xordkiiste  von 
Sibirien  U)id  auf  dem  Eisiiieer  (1839). 

ENGELHARDT,  Moritz  vox  (1779-1842). 
A  Russian  naturalist.  He  was  born  in  Esthonia, 
and  was  educated  at  the  universities  of  Leipzig 
and  Gottingcn.  In  company  Avith  Karl  von  Rau- 
mer  he  traveled  through  central  Europe  and 
England,  and  in  1811  he  undertook  a  journey 
with  Friedrieh  von  Parrot  through  the  Crimea 
and  the  Caucasus.  The  results  of  his  extensive 
tour  through  Finland  in  1818  were  published  in 
the  work  entitled  Georinosiischer  Z'mriss  von  Fin- 
land, vol.  i.  of  an  elaborately  projected  Da rst el- 
Jung  aiis  dem  Felsgebiiude  Russlands  (1821). 
From  1820  to  1830  he  was  professor  of  mineral- 
ogy at  Dorpat,  and  in  1826  he  entered  upon 
those  extensive  travels  through  Russia  in  the 
course  of  which  he  discovered  the  vast  deposits 
of  gold,  platinum,  and  diamonds  described  in  his 
famous  reports  published  at  Riga  in  1S2S  and 
1830.  His  other  literary  productions  include 
a  description  of  his  first  extensive  tour,  published 
by  him  jointly  with  his  companion  Raumer  in 
the  M'orks  respectively  entitled  Geognostische 
Tersuehe  (1816)  and  Geognostische  Umrisse 
(1817). 

ENG'ELMANN,  George  (1809-84).  An 
American  botanist.  Pie  was  born  at  Frankfort- 
on-the-^Iain.  was  educated  at  the  \iniversities  of 
Heidelberg.  Berlin,  and  Wiirzburg.  and  became 
established  as  a  physician  at  Saint  Louis,  Mo., 
in  1835.  In  1836  he  began  the  publication  of  the 
newspaper  Das  Westland,  at  one  time  well  known 


through  its  excellent  descriptions  of  Western  life 
and  manners.  It  was,  however,  as  a  botanist  thai 
Engelmann  became  widely  celebrated.  Althovigh 
the  greatest  authority  on  the  North  American 
vine  and  cactus,  Engelmann  also  gave  consider- 
able attention  to  other  species  of  plants,  furnish- 
ing reports  of  his  discoveries  and  investigations 
to  the  Government.  He  was  the  first  president  of 
the  Saint  Louis  Academy  of  Science ;  and  his 
valuable  botanical  collection,  so  important  in 
establishing  the  nomenclature  of  numerous  botan- 
ical species  of  America,  is  now  in  Shaw's  Botan- 
ical Gardens,  Saint  Louis. 

ENGELMANN,  eng'el-mjin,  Joiiaxxes  ( 1832 
— ).  A  Russian  jurist.  He  was  born  at  Mitau, 
Courland,  was  educated  at  the  University  of 
Saint  Petersburg,  and  was  professor  of  Russian 
law  at  Dorpat  from  1860  to  1899.  After  1887 
his  lectures,  which  had  previously  been  given  in 
German,  were  delivered  in  the  Russian  language. 
These  lectures,  delivered  during  a  period  of  near- 
ly forty  years,  covered  a  wide  field  and  contribut- 
ed greatly  to  the  advancement  of  the  science  of 
jurisprudence  in  Russia.  His  works  include  Die 
Verjdhrung  nach  russischeni  Privatrecht  (1867; 
in  Russian,  1868)  ;  Die  Zwangsvollstreckung 
ausiniirtiger  richtcrlicher  UrteiJe  in  Russland 
(1884;  also  translated  into  French  and  Russian). 
ENGELS,  engVls.  Friedrich  (1820-95).  A 
German  socialist,  born  in  Barmen,  Prussia.  He 
was  an  apprentice  at  Bremen  and  Berlin,  and 
subsequently  became  connected  with  manufactur- 
ing interests  in  Manchester,  England.  In  1814  he 
was  a  collaborator  on  the  Deiitsch-fran::osische 
Jahrhiicher,  issued  at  Paris  by  Karl  Marx  (q.v. ) 
and  Arnold  Ruge  (q.v.).  From  1846  he  was  as- 
sociated with  ^larx  in  the  Communistic  League, 
a  precursor  of  the  International,  and  in  1848  was 
joint  author  of  the  manifesto  to  the  laboring 
classes  of  the  world.  Afterwai'ds  (1848-49)  he 
was  an  editor  of  ]\Iarx's  Neue  RJieinische  Zeitung 
at  Cologne,  participated  in  the  revolutionary 
movement  led  by  Struvo  and  Hecker  in  Baden  in 
1848-49.  and  from  1850  until  his  retirement  in 
1860  was  a  manufacturer  of  cotton  goods  at  Man- 
chester. He  was  a  prominent  assistant  of  Marx 
in  the  extension  of  Social  Democracy,  and  was 
secretary  for  Portugal,  S})ain.  and  Italy  in  the 
general  council  of  the  International.  He  wrote 
Die  Lage  der  arbeitenden  Elassen  in  Enqland 
(1845;  new  ed.  1892).     He  also  edited  the  \hird 

(1885)  and  fourth  (1894)  volumes  of  Marx's 
Das  Kapital  (Hamburg).  Consult:  Dawson,  Ger- 
man  Socialism  (1888),  and  the  biography  of 
Engels  by  Sombart    (Berlin,   1895). 

ENGERTH,  eng'ert.  EorARD  vox  (1818- 
97).  An  Austrian  historical  portrait  painter. 
He  was  born  at  Pless.  Prussian  Silesia, 
and  studied  under  Kimelwieser  at  the  Vienna 
Academy,  where,  in  1845,  he  obtained  the  grand 
prize  and.  the  imperial  stipend  attached  to  it.  In 
1854  he  was  appointed  director  of  the  Prague 
Academy:  in  1865.  professor  at  the  Vienna  Acad- 
emy: in  1871,  director  of  the  Belvedere  Gallery, 
and  in  1874  rector  of  the  Academy.  His  most 
celebrated  picture  is  entitled  "Seizure  of  King 
^Manfred's  Family  After  the  Battle  of  Benevento" 

(Art  ]\Iuseum,   Vienna).     The  painting  entitled* 
"The    Victory    of    Prince    Eugene    at    Zenta"    is 
also  hitrhly  esteemed. 

ENGERTH.  Wilhelm,  Baron  (1814-S4).  An 
Austrian  engineer,  brother  of  the  preceding.     He 
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was  born  at  Pless,  Prussian  Silesia,  studied 
architecture  at  the  Polytechnic  Institute  and  at 
the  Academy  of  Arts,  Vienna,  and  in  1844  was 
appointed  professor  of  mechanical  engineering  at 
Gratz.  He  is  inventor  of  the  'Engerth  system' 
for  freight  locomotives,  which,  since  its  introduc- 
tion on  the  Semmering  Railroad,  has  found  wide 
adoption  on  the  Continent.  The  construction  of 
the  river-gate  near  Xussdorf,  which  prevents  the 
entrance  of  ice  into  the  Danube  Canal  at  Vienna 
and  the  resultant  annual  inundations,  was  de- 
vised and  built  by  Engerth.  He  was  supervising 
architect  of  the  buildings  of  the  Vienna  Exposi- 
tion of  1873,  and  the  entire  engineering  depart- 
ment was  on  that  occasion  placed  under  his  con- 
trol. 

ENGHIEN,  aN'gj'iiN',  Loris  Antoixe  Henri 
DE  BouKBOXj  Due  d'  (1772-1804).  A  member  of 
the  Bourbon  family,  celebrated  in  history  for  his 
tragic  fate.  He  was  the  only  son  of  Prince  Louis 
Henri  Joseph  de  Bourbon,  and  was  born  at  Chan- 
tilly,  August  2,  1772.  In  1789  he  left  France 
and  traveled  through  several  countries  of  Eu- 
rope. In  1792  he  entered  the  corps  of  emigres 
(q.v. )  assembled  by  his  grandfather,  the  Prince 
of  Conde.  on  the  Rhine,  and  showed  himself  to  be 
a  brave  and  ethcient  officer.  After  the  Peace  of 
Luneville  in  1801  he  went  to  reside  at  Ettenheim, 
an  old  castle  on  the  German  side  of  the  Rhine, 
not  far  from  Strassburg,  and  within  the  terri- 
tories of  the  Duke  of  Baden.  Here  he  married 
the  Princess  Charlotte  of  Rohan-Rochefort,  and 
lived  as  a  private  citizen.  When  the  conspiracy 
headed  by  Cadoudal  and  Pichegru  against  the 
life  of  Bonaparte  was  discovered  at  Paris  ( 1804) , 
the  police  were  led  to  believe  that  the  Due 
d'Enghien  was  privy  to  it.  and  the  evidence 
seemed  at  first  to  justify  their  belief.  The  un- 
fortunate error  of  a  spy  further  tended  to  con- 
firm the  strong  suspicions  of  Bona])arte,  and 
he  resolved  to  seize  the  person  of  the  unfor- 
tunate prince  and  make  of  him  a  terrible  example 
for  future  conspirators.  On  the  night  of  ^larch  15, 
1804,  the  neutral  territory  of  Baden  was  in- 
vaded and  the  Duke  captured  and  carried  a  pris- 
oner to  Vincennes.  On  ]\Iarch  20th  he  was  tried 
before  a  court  martial  consisting  of  eight  officers, 
and  after  a  brief  examination  was  condemned  to 
death.  The  grave  of  the  victim  had  been  pre- 
pared in  expectation  of  this  sentence,  and  at  three 
o'clock  on  the  morning  of  INlarch  21st  he  was  shot. 
His  innocence  was  soon  established  beyond  doubt, 
and  the  execution  of  the  Due  d'Enghien  has  fixed 
a  deep  and  lasting  stigma  on  the  character  of 
Napoleon.  Consult :  Dupin,  Pieces  judiciaires 
Paris,  1823)  ;  id.,  Mcmoires  historiques  sur  la. 
catastrophe  du  due  d'Enghien  (Paris,  1834)"; 
Constant.  Le  due  d'Enghien  (Paris,  1869)  ;  Wel- 
schinger,  L'Evrope  et  Vexecution  du  due  d'En- 
ghien (Amiens.  1S90)  ;  Ropes,  The  First  Xapo- 
leon  (Boston.  1885)  ;  Fay,  "The  Execution  of  the 
Due  d'Enghien."  in  American  Historical  Review 
(New  York,  1899). 

ENGINE.     See  Steam-Engixe. 

ENGINEER,     Military.       See     ExGI^^:ERS, 

CORP-S  OF  ;    RXGINEERIXG,  MILITARY. 

ENGINEER,  Naval.  See  Engineer  Corps, 
I'xiTEn  States  Navy. 

ENGINEER  AND  ENGINEERING  (OF. 
tngignier,  ^IL.  ingcniarius.  engineer,  from  Lat. 
ingeniunt,  war-engine,  talent,  from  ingignere,  to 


instill  by  birth,  from  in,  in  -|-  gignere,  to  pro- 
duce). The  designing,  constructing,  and  often 
the  operating  of  various  structures  and  machines 
to  serve  as  ways  and  means  of  communication,  to 
secure  and  utilize  Nature's  stores  of  wealth,  and 
to  protect  life  and  property  from  the  action  of 
the  elements  or  the  carelessness  and  ignorance 
of  man;  all  at  a  minimum  outlay  of  materials 
and  energy.  To  these  ends,  roads,  railways, 
bridges,  canals,  harbors,  docks,  mining  and  metal- 
lurgical plants,  mills,  shops,  and  factories  are 
constructed  and  are  equipped  with  the  highest 
obtainable  grade  of  mechanical  power,  ilost  of 
the  arts  and  science^  are  called  into  use,  either 
as  subsidiary  or  supplementary  to  engineering, 
particularly  the  working  of  wood.,  stone,  and 
metal,  and  the  sciences  of  mathematics,  chemis- 
try, physics,  and  bacteriology.  Offensive  and  de- 
fensive military  works  and  operations  by  land 
and  by  sea,  public  water-supplies,  sewerage  and 
drainage,  and  the  disposal  of  wastes  in  general, 
fire  protection,  the  provision  of  light,  heat,  and 
power,  with  an  almost  endless  variety  of  other 
undertakings,  fall  within  the  work  of  the  engi- 
neer. In  nearly  all  fields  of  modern  industry  and 
tliroughout  the  whole  range  of  rapidly  increasing 
municipal  activities  the  engineer  is  indispensable 
where  the  aim  is  to  secure  maximmn  returns  for 
minimum  expenditure,  the  nicest  adaptation  of 
means  to  ends,  the  most  careful  provision  for 
human  comfort  and  convenience,  life,  and  health. 
In  economics  and  finance  the  engineer  plays 
one  of  the  most  important  parts  among  the  many 
actors.  It  is  only  necessary  to  consider  the  lim- 
ited way  in  which  the  forces  of  nature  were  iitil- 
ized  by  man  before  the  development  of  the  steam- 
engine,  the  modern  water-wheel,  and  the  electrical 
transmission  of  power.  It  has  been  pointed  out 
that  with  one  man  to  mine  coal  and  another  to 
feed  it  to  a  boiler  and  run  an  engine,  as  much 
work  may  be  done  by  steam-power  as  1300  men 
could  do  by  hand,  while  if  immense,  high-duty 
engines  be  vised,  and  the  coal  mined  by  machinery, 
fed  to  the  furnaces  by  automatic  stokers,  and  the 
ashes  also  be  removed  by  meclianical  power,  the 
multiplication  of  available  energy  would  be  much 
greater,  even  after  allowing  for  the  capital  and 
labor  required  to  build  the  power  plant. 

Historically,  engineering  is  divided  into  two 
branches,  military  and  civil.  The  development  of 
mechanical  power  gave  rise  to  the  term  mechani- 
cal engineer,  and  with  the  advent  of  applied  elec- 
tricity the  electrical  engineer  was  found  necessary. 
Specialization  has  been  becoming  more  common, 
until  now  we  have  mining,  railway,  bridge,  water- 
works or  hydraulic,  and  many  other  classes  of  en- 
gineers. Military  engineers  have  also  been  divid- 
ed into  army  and  navy  engineers,  while  officers  of 
either  class  having  to  do  with  the  design  and  con- 
struction of  firearms  and  cannon  are  often  called 
ordnance  engineers.  The  equipment  and  opera- 
tion of  a  modern  war-ship  demands  the  services 
of  ordnance,  mechanical,  and  electrical  engineers, 
besides  the  naval  engineer  who  designs  the  ship 
itself,  and  the  metallurgical  engineer  who  has 
charge  of  the  production  of  the  armor-plate  and 
all  the  other  steel  and  iron  structural  parts  of 
the  vessel.  On  shore  the  army  engineer  builds 
roads,  wator-\\orks.  sewers,  electric  light  and 
power  stations  at  forts  and  camps,  thus  doing 
work  classed  under  civil,  mechanical,  and  elec- 
trical engineering.  In  the  United  States  Army, 
engineers    are    employed    on     river    and    harbor 
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■works,  surveys  for  reservoir  sites  for  irrigation, 
and  other  Avork  having  little  or  no  direct  relation 
to  the  military  arm  of  the  Government.  On  the 
other  hand,  nearly  all  classes  of  engineers  in  civil 
life  enter  the  Government  service  under  army  or 
navy  engineers,  but  without  receiving  military 
commissions  or  titles  unless  engaged  in  actual 
war.  Thus  it  appears  that  the  historic  use  of  the 
terms  'civil'  and  'military' engineer  is  rapidly  dis- 
appearing. Curiously  enough,  with  the  enlarge- 
ment of  the  field  of  the  traditional  civil  engineer 
there  has  been  a  strong  tendency  to  narrow  what 
falls  within  that  title  from  an  inclusion  of  every- 
thing not  military  to  what  remains  after  the  new 
specialties  are  placed  in  classes  bj'  themselves. 
As  opposed  to  this  tendency  some  go  so  far  as  to 
class  all  engineering  as  either  civil  or  mechanical, 
the  first  having  to  do  with  fixed  structures  and 
the  latter  with  those  that  move,  either  as  a  whole 
or  in  some  of  their  parts.  Thus  the  railway 
track  Avould  come  within  civil,  but  the  locomo- 
tives and  cars  within  mechanical  engineering. 
Another  tendency  is  to  group  engineers  in  accord- 
ance M'ith  tlie  industrial  or  governmental  works 
with  which  they  are  connected,  regardless  of  the 
specialties  involved.  This  has  already  been  noted 
in  mentioning  army  and  navy  engineers,  to  which 
examples  may  be  added  municipal  engineers,  the 
number  and  professional  standing  of  which  are 
increasing  with  the  development  of  municipal  life 
and  ideals.  Industrial  engineers  are  engaged  in 
various  large  manufacturing  establishments  re- 
quiring mechanical,  electrical,  chemical,  or  civil 
engineering  service.  Sanitary  engineering  also 
has  assiuned  individual  prominence,  including 
matters  of  pure  water-supply,  the  disposal  of 
wastes,  and  other  engineering  for  the  protection 
of  the  public  health.  Still  other  divisions  of 
engineering,  such  as  designing,  constructing,  and 
consulting  practice.,  may  be  made,  to  which  may 
be  added  engineering  superintendence  of  works  in 
operation,  and  a  large  and  growing  amount  of 
expert  evidence  in  connection  with  litigation,  ar- 
bitrations, and  appraisals.  The  consulting  engi- 
neering specialist  is  achieving  a  well-merited 
prominence  among  professional  men. 

Engineering  plans  may  be  carried  out  by  con- 
tract, or  directly  by  the  city,  company,  or  indi- 
Aidual  concerned,  but  in  every  case  a  competent 
engineer  is  essential,  and  generally  one  or  mors 
assistants  and  inspectors  are  required,  the  num- 
ber running  into  the  lumdreds  on  important  work. 
Contractors  are  generally  employed,  particularly 
for  works  of  magnitude. 

The  education  and  training  of  the'  majority  of 
the  best  modern  engineers  comes  first  in  the 
technical  schools  and  next  in  actual  work  in  some 
subordinate  position.  The  best  of  these  schools 
aim  to  give  a  thorough  grounding  in  mathe- 
matics, the  development  and  use  of  heat,  elec- 
tricity, and  other  forms  of  power;  the  strength 
of  the  various  materials  used  in  construction,  the 
stability  of  masonry  and  framed  structures; 
chemistry,  physics,  and  bacteriology  as  related  to 
engineering.  Some  part  of  the  engineering  course 
is  generally  spent  in  practical  work,  in  the 
machine-shop  or  field.  Facility  in  free-hand 
and  mechanical  draughting,  plain  but  rapid  let- 
tering, photography,  the  use  of  engineering  and 
other  scientific  instruments,  the  taking  of  notes, 
tabular  and  graphic  presentation  of  statistical  in- 
formation, and,  above  all,  a  quick  and  sure  grasp 
of  the  relation  of  things,  are  essential  to  a  first- 


class  engineer.  The  ideal  plan  would  be  for  the 
prospective  engineer  to  pursue  the  so-called 
academic  course  before  taking  up  strictly  profes- 
sional studies  in  the  engineering  course,  but  this 
is  not  always  feasible.  Important  aids  to  the 
student  and  the  practicing  engineer  alike  are  the 
various  periodicals  devoted  to  engineering  and 
allied  subjects,  including  the  proceedings  of  the 
engineering  societies.  Membership  in  the  latter 
is  of  great  advantage.  In  America  there  are 
national  or  international  societies  devoted,  re- 
spectively, to  civil,  mechanical,  electrical,  mining, 
water-works,  heating  and  ventilating,  and  munici- 
pal engineering,  besides  hosts  of  State  and  more 
local  engineering  societies.  There  is  also  a  so- 
ciety of  naval  engineers  and  architects.  Other 
countries  likewise  have  their  engineering  so- 
cieties, the  oldest  of  which  probably  is  the  British 
Institution  of  Civil  Engineers,  founded  in  1818 
and  now  having  a  large  membership  of  various 
grades  scattered  all  over  the  world. 

In  many  engineering  works  there  is  an  oppor- 
tunity to  combine  the  artistic  with  the  utili- 
tarian, and  where  the  training  of  the  engineer 
has  not  fitted  him  to  do  this  the  cooperation  of 
the  architect  may  be  secured  with  advantage. 

See  ExGixEEKixG,  Military  ;  Exgixeer  Corps  ; 
Ex'GixEERS,  Corps  of;  etc. 

ENGINEER  CORPS,  kor,  Uxited  States 
Xavy.  The  first  step  toward  the  organization  of 
an  engineer  corps  of  the  United  States  Xavy  was 
taken  by  the  appointment  of  Mr.  C.  H.  Haswell 
as  chief  engineer  of  the  Fulton.  His  appoint- 
ment bore  the  date  of  July  2,  1836.  For  some 
years  after  this,  engineer  officers  were  appointed 
by  the  commanding  officer  of  a  ship,  and  could  be 
dismissed  at  his  pleasure.  The  real  establish- 
ment of  the  engineer  corps  as  a  part  of  the 
navy  was  first  provided  for  by  an  act  of  Congress 
approved  August  31,  1842.  Under  this  act  the 
chief  engineers  were  commissioned  and  the  assist- 
ants icarranted.  The  same  act  provided  for  the 
appointment  of  a  'skillful  and  scientific  engi- 
neer-in-chief';  provided  a  uniform;  established 
the  grades  of  chief  engineer,  and  first,  second,  and 
third  assistant  engineers,  and  their  rates  of  pay; 
and  in  every  sense  made  the  new  corps  a  part 
of  the  nav3'.  By  the  act  of  ]\Iarch  3,  1845,  the 
appointment  of  engineer  officers  was  taken  from 
the  Secretary  of  the  Xavy  and  made  by  the 
President,  'by  and  with  the  advice  and  consent 
of  the  Senate,'  as  in  the  case  of  other  officers  of 
the  army  and  navy.  From  this  time  the  corps 
gradually  increased  with  the  demands  of  the  ser- 
vice, imtil  the  needs  of  the  navy  during  the  Civil 
\Yar  brought  the  Engineer  Corps  in  January, 
1-865,  up  to  a  total  of  2277,  consisting  of  474 
regulars  and  1803  volunteers.  The  Bureau  of 
Steam  Engineering  was  established  bv  an  act  of 
July  5.  1862. 

An  act  of  Congress,  approved  July  4,  1864, 
passed  in  response  to  a  petition  of  the  Engineer 
Corps,  established  a  course  of  instruction  for  ca- 
det engineers  at  the  Xaval  Academy,  although 
prior  to  and  even  for  some  years  after  this  act, 
appointments  and  promotions  had  all  been  made 
after  an  examination. 

The  first  cadet  engineers  entered  the  Naval 
Academy  in  1866.  and  two  graduated  in  1868. 
Then  the  course  was  dropped  until  1871,  when 
ihe  regular  course  of  two  years  was  established. 
This  was  changed  to  a  four  years'  course  in  1874, 
which  was  continued  until  the  act  of  August  5, 
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18S2.  This  act  amalgamated  the  cadet  midship- 
men and  cadet  engineers  under  the  title  of  naval 
cadets  (q.v.).  Since  that  time  all  cadets  have 
taken  the  same  course  for  at  least  three  of  the 
four  years  at  the  Academy,  and  then  have  been 
divided,  according  to  standing  or  personal  prefer- 
ences, between  the  line  and  Engineer  Corps  in 
proportion  to  vacancies  in  each.  This  method 
held  until  the  amalgamation  of  the  line  and  Engi- 
neer Corps  under  the  act  of  March  3,  1899,  by 
which  the  Engineer  Corps  lost  its  identity  as  a 
separate  orsanization.  The  older  ofHcers  of  the 
Engineer  Corps  are  required  to  perform  engineer- 
ing duties  only,  while  the  younger  ones  have  to 
pass  an  examination  in  navigation,  seamanship, 
gunnery,  etc.,  and  are  required  to  perform  any 
and  all  the  duties  of  their  respective  grades. 

B}-  tlie  same  act  of  ^Nlarch  3,  1809,  was  estab- 
lished a  grade  of  warrant  machinists  who  do 
most  of  the  watch  duties  now,  as  there  are  too 
few  commissioned  officers  to  perform  this  im- 
portant work. 

ENGINEERING,  Military.  Military  engi- 
neering in  its  broader  sense  is  the  application  of 
engineering  to  military  purposes.  The  term  was 
thus  used  originally  to  distinguish  it  from  civil 
engineering.  In  recent  years  there  has  been  such 
marked  advance  in  certain  branches  of  civil 
engineering  (see  Engineer  and  Exgixeerixg)  as 
to  entitle  them  to  the  rank  of  separate  profes- 
sions: as,  for  example,  surveying,  sanitary  engi- 
neering, mechanical  engineering,  and  electrical 
engineering.  The  mechanical  military  engineer- 
ing connected  with  the  development  of  guns  and 
carriages  has  been  gradually  developed  into  the 
art  and  science  of  ordnance  ( q.v. ) .  ^lilitary  sig- 
naling is  now  carried  on  in  several  armies  either 
by  signal  corps  or  by  detachments  of  engineer 
corps  having  practically  no  other  duties  to  per- 
form. ( See  Signaling  ;  and  Telegraph,  Mili- 
tary.) On  the  other  hand,  many  of  the  problems 
presented  to  the  military  engineer  are  of  such 
nature  that  they  are  solved  by  direct  applications 
of  sanitary  engineering,  mechanical  engineering, 
surveying,  general  civil  engineering,  electrical 
engineering,  and  architecture,  with  only  slight 
modifications  caused  by  the  military  conditions 
imposed  on  them.  Such,  for  example,  are  topo- 
graphical suneys  preliminary  to  the  designing 
and  construction  of  permanent  fortifications,  bar- 
racks, and  other  buildings  for  the  service  of 
troops  in  time  of  peace,  and  water-supply  and 
drainage  of  military  posts.  In  its  more  restricted 
sense,  therefore,  military  engineering  is  now 
taken  to  include,  on  the  one  hand,  those  applica- 
tions of  the  various  branches  of  engineering  to 
military  purposes  where  the  military  conditions 
are  paramount,  and.  on  the  other,  to  those  opera- 
tions connected  with  the  movements  of  an  army 
in  all  that  pertains  to  attack  and  defense,  and  to 
the  design,  location,  and  construction  of  perma- 
nent works  of  land  and  seacoast  defense  more 
commonly  known  as  fortifications.  The  subject 
is  generally  considered  as  being  divided  into, 
first,  military  field  engineering;  second,  perma- 
nent land  and  seacoast  defense.  The  present  ar- 
ticle will  deal  chiefly  with  certain  features  of 
field  engineering,  while  reference  Avill  be  made 
to  separate  articles  which  discuss  the  other  im- 
portant field  duties  of  the  military  engineer.  The 
subject  of  land  and  seacoast  defenses  is  treated 
under  the  title  Fortification. 

Military   Field   Engineering.     This   subject 


comprises  primarily  those  applications  of  engi- 
neering in  the  field  where  the  prime  element  to 
be  considered  is  the  amount  of  time  available,  the 
nature  of  the  labor,  and  the  material  at  hand. 
From  the  nature  of  the  movements  of  large  bodies 
of  troops,  it  is  usually  impracticable  to  carry 
much  material  in  addition  to  what  is  required 
for  the  maintenance  of  the  army  on  the  simplest 
practicable  basis.  Field  engineering,  therefore,  to 
be  successful  must  rely  largely  on  the  resource- 
fulness of  its  representatives.  The  military  engi- 
neer who  can  be  relied  on  to  secure  a  result  suf- 
ficiently good  to  answer  the  purpose  in  the  time 
allowed  will  be  far  more  successful  in  the  field 
than  one  of  greater  attainments  whose  disposition 
prevents  him  from  taking  short  cuts  and  from 
being  satisfied  with  any  work  short  of  perfec- 
tion. Under  the  head  of  Military  Field  Engineer- 
ing the  following  divisions  of  the  subject  may  be 
made:  Field  measurements,  clearing  of  land, 
encampments,  military  surveys  and  maps,  com- 
munications, field  fortification,  siege  works,  and 
military  mining. 

Of  the  topics  included  in  this  division  of  the 
subject,  field  measurement,  clearing  of  ground, 
military  surv'eys,  topographical  reconnoissance 
and  maps,  being  more  or  less  closely  related,  will 
be  described  in  the  present  article,  while  separate 
articles  to  which  the  reader  is  referred  will  treat 
the  subjects  of  Encampments  ;  Roads  and  Rail- 
roads, ^Military;  Bridges  and  Docks,  Mili- 
tary; Demolition;  Mines  and  Mining,  Mili- 
t.ary;  Siege  \Yorks;  and  Fortification. 

Field  Measurements.  The  rapid  approxi- 
mate measurement  of  distances  is  frequently 
necessary  in  field  operations.  For  short  dis- 
tances resort  is  had  to  the  use  of  the  rule  and 
tape.  For  longer  distances,  where  both  extreme 
points  are  accessible,  measurement  is  ordinarily 
made  by  pacing,  running  over  the  line  with  a 
wheel,  or  by  estimation  with  the  eye.  With 
practice  many  oflficers  become  extremely  expert 
in  the  determination  of  distances  by  the  eye. 
Where  the  distance  to  some  inaccessible  point, 
as,  for  example,  a  tree  on  the  opposite  bank  of  a 
river,  is  required  more  accurately  than  would 
probably  be  given  by  simple  estimation,  a  method 
frequently  used  is  the 
following:  To  find  the 
distance  from  B  to  O, 
being  on  the  B  side  of 
the  river,  lay  oft"  a  line 
at  right  angles  to  OB, 
and  stake  some  point 
on  this  line  as  C.  At 
an  intermediate  point 
in  the  line  BC,  as  D,  lay  off  a  line  at  right 
angles  to  BC.  ^lark  the  point  E  where  the  line 
of  sight  from  C  to  0  crosses  DE.  Then,  by 
similar  triangles,  having  measured  DE,  DC.  and 
CB.  we  will  have  BO  :  BC  :  :  DE  :  DC.  There- 
fore, BO  =  BC  X  DE 
-^  DC.  By  a  similar 
but  slightly  more  com- 
plicated process,  the 
height  of  a  distant  in- 
accessible  point   can  be   

determined.    Other  sim-     ^ 
pie  and  practical  meth- 
ods for  measuring  sim- 
ilar distances  are  described  in  the  field-engineer- 
ing manuals.    One  of  the  simplest  ways  of  laying 
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out  a  right  angle  in  the  field  is  as  follows :  To  lay 
out  a  right  angle  to  the  line  AD  at  the  point  A, 
measure  the  distance  AD  equal  to  four  convenient 
units  as  feet  or  yards;  then  taking  one  end  of  a 
tape  held  at  D  and  the  other  at  A,  tighten  the  tape 
so  that  the  distance  XD  shall  be  equal  to  5  units 
and  XA  to  3.  The  angle  XAD  will  be  a  right 
angle.  By  bisecting  this  angle,  one  of  45°  can  be 
obtained;  by  trisecting  the  latter,  one  of  15°,  etc. 
Uo  lay  off  an  angle  of  60°  proceed  as  follows: 
At  the  point  E  on  the 
line  AEB,  hold  one  end 
of  a  tape,  and  with  any 
length,  as  EB,  describe 
the  arc  of  a  circle,  as 
indicated  in  the  cut; 
with  the  other  end  at  B 
-  and  the  same  radius 
describe  a  second  arc 
intersecting  the  first. 
From  the  point  of  intersection  D.  draw  the  line 
DE;  the  angle  DEB  will  then  be  00°.  By  bisect- 
ing this  angle  one  of  30°  can  be  obtained.  By 
bisecting  this,  one  of  15°,  etc. 

Clearing  of  Ground.  Various  reasons  fre- 
quently render  necessary  the  clearing  of  ground 
in  the  field.  In  the  case  of  a  position  definitely 
taken  up  with  a  view  to  battle,  it  is  eminently 
desirable  that'  as  much  of  the  ground  to  the  front 
as  lies  within  rifle-range  should  be  cleared  so 
thoroughly  that  an  enemy  cannot  take  advantage 
of  the  cover  aflforded  by  the  brush  and  trees  in 
advancing  on  the  position.  Sometimes  it  is  im- 
practicable to  secure  sufficient  ground  for  the 
encampment  of  the  troops  without  clearing.  For 
cutting  away  brush  the  best  tools  are  heavy 
knives,    machetes,    bill-books,    and    brush-hooks. 
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The  removal  of  saplings  and  trees  is  usually  done 
witn  hatchets,  axes,  and  saws  where  sufficient 
time  and  tools  are  available.  Where  the  urgency 
is  greater,  trees  may  be  felled  by  the  explosion 
of  charges  of  gvm  cotton  or  dynamite  either  in 
holes  bored  in  the  trees,  or  in  charges  suitably 
placed  against  the  outside. 

Military  Surveys,  Topographical  Recon- 
NOISSANCES,  AND  jNIaps.  As  indicated  above, 
where  a  regular  survey  of  a  tract  of  land  is 
desired  for  some  military  purpose,  such  as  the 
construction  of  a  fortification,  or  a  map  of  a 
military  resersation,  the  survey  will  be  made  in 
the  same  manner  and  under  the  same  limitations 
as  to  time  expended,  accuracy  required,  and  in- 
struments used,  as  a  similar  sur%'ey  for  any  civil 
purpose.  (See  Surveying.)  Where,  however,  a 
surv'ey  is  desired  for  use  in  connection  with  the 
movements  of  troops,  or  with  the  planning  of  a 
battle,  it  is  almost  invariably  found  to  be  neces- 
sary to  resort  to  hastier  methods.  These  must 
depend  upon  the  nature  of  the  information  de- 
sired and  the  time  allowed.  Much  assistance  can 
frequently  be  derived  from  existing  maps  of  the 
territory  to  be  traversed.  These  generally  fall 
short  of  giving  all  the  information  desired,  and 
when   they  are  available  must  usually  be  sup- 


plemented by  topographical  reconnoissances.  The 
latter  can  be  made  either  on  foot  or  on  horse- 
back. In  general,  the  information  to  be  ob- 
tained is  plotted  as  it  is  noted,  with  a  view  to 
having  the  map  as  nearly  finished  as  may  be 
when  the  route  to  be  mapped  has  been  traversed. 
The  essentials  for  such  a  survey  are  paper  for 
the  map,  an  instrument  for  measuring  distances, 
and  an  instrument  for  determining  elevations 
and  slopes.  For  many  years  such  maps  were,  in 
the  first  place,  plotted  directly  in  note-books  or 
on  pieces  of  paper  ruled  in  one  direction  and 
attached  to  a  light  drawing-board  of  such  size 
that  it  could  be  readily  carried  by  the  recon- 
noitrer.  The  bearings  of  roads  and  objects  were 
taken  by  a  prismatic  compass,  or  by  a  pocket- 
compass,  and  were  plotted  on  tlie  map  with  the 
aid  of  a  small  protractor.  Distances  are  usually 
measured  by  counting  the  number  of  steps. 
Where  a  wheel  of  any  kind  accompanies  the 
reconnoitrer,  distances  can  be  determined  with 
reasonable  accuracy  by  noting  the  number  of 
rotations  of  the  wheel  by  an  odometer  or  other 
means.  Difl'erences  in  elevation  of  points  are 
determined  either  by  a  hand  level  or  by  compu- 
tation from  the  slopes  which  are  measured  with 
a  hand  clinometer.  !Many  little  devices  assist 
greatly  in  the  rapid  completion  and  easy  under- 
standing of  such  a  map.  For  example,  if  at  the 
end  of  the  day's  work  a  red  pencil  be  run  over 
tne  roads,  a  blue  one  over  the  rivers  and  other 
water  surfaces,  and  a  green  over  the  forests, 
much  will  have  been  done  to  add  to  the  clearness 
of  the  map. 

It  was  by  these  means  that  many  of  the  to- 
pographical reconnoissances  of  the  Civil  War 
were  made.  The  principal  inconveniences  of  the 
method  related  to  the  size  of  the  drawing-board 
and  to  the  fact  that  provision  must  be  made  for 
carrying  the  various  auxiliary  instruments  in 
convenient  places  about  the  person.  In  recent 
years  some  attempt  has  been  made  on  the  part 
of  inventors  to  develop  a  sketching-case  which 
shall  combine  all  the  essential  tools  required 
for  a  topographical  reconnoissance.  One  of  the 
best  so  far  developed  is  shown  in  the  accompany- 
ing cut.     It  has  been  made  possible  in  this  case 


Fig.  5.  batson  sketching-case. 

to  use  a  much  smaller  drawing-board  because 
the  paper  can  be  quickly  rolled  back  and  forth 
over  it  by  means  of  the  rollers  on  two  opposite 
sides.  The  protractor  can  likewise  be  moved 
from  side  to  side  in  a  transverse  direction. 
These  two  motions  permit  anj-  point  of  the  paper 
to  be  brought  under  the  centre  of  the  protractor. 
The  protractor  can  be  revolved  freely  around  its 
centre,  thus  permitting  a  line  to  be  drawn  in  any 
direction  through  any  point  on  the  paper.  The 
compass  in  one  side  of  the  board  permits  the 
board  to  be  oriented,  that  is,  placed  in  a  position 
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parallel  to  the  one  which  it  occupied  in  starting 
the  survey.  Holes  are  provided  at  one  end  of 
the  board  for  holding  pencils.  A  rough  cli- 
nometer has  been  added  at  the  other  end.  The 
scale  of  maps  made  in  the  field  is  usually  selected 
between  one  inch  to  the  mile  and  six  inches  to 
the  mile.  Two  inches  to  the  mile  has  been  found 
convenient  for  reconnoissances  made  on  horse- 
back, and  four  inches  to  the  mile  for  foot  recon- 
noissances. The  scale  used  should  be  clearly 
shown  on  the  map.  A  north-and-south  line,  the 
name  of  the  reconnoitrer,  and  a  clear  title  should 
also  be  plainly  indicated  on  it. 

Where  the  primarj'  object  of  the  survey  is  to 
obtain  a  road-map,  the  road  is  gone  over  by  the 
reconnoitrer  and  mapped  directly  on  the  paper. 
He  indicates  also,  as  a  rule,  the  position  of  the 
most  prominent  objects  within  range  of  the  road, 
noting  the  names  of  places.  Collateral  informa- 
tion as  to  distances,  water-supply,  camping- 
grounds,  food,  fuel,  etc.,  may  also  be  given. 
Under  other  conditions,  positions  favorable  for 
offense  and  defense  are  noted.  The  character  of 
the  roads  so  far  as  these  may  affect  the  move- 
ment of  troops  is  recorded.  Information  rela- 
tive to  intersecting  watercourses,  railroads,  and 
bridges  is  usually  added.  After  practice  an 
officer  of  ordinary  aptitude  can  survey  and  map 
in  tins  way  nearly  as  much  road  as  he  can 
traverse  at  the  assumed  gait.  Thirty  miles  have 
frequently  been  mapped  in  a  single  day  with 
sufficient  accuracy  for  the  desired  purposes. 
These  maps  contain  inaccuracies  which,  in  an  ex- 
tended survey,  may  accumulate  and  become 
troublesome.  Various  means  are  resorted  to  for 
coordinating  and  combining  the  maps  of  adjacent 
territory  which  have  been  made  by  different  offi- 
cers. During  the  Civil  War  the  general  maps 
of  the  Peninsula  were  compiled  almost  entirely 
from  reconnoissances  on  horseback.  The  rail- 
road was  accurately  surveyed  and  served  as  a 
basis,  while  the  wagon-roads  were  mapped  by 
difTerent  parties  whose  trails  frequently  crossed 
each  other.  In  this  way  it  was  practicable  so  to 
adjust  the  errors  as  to  obtain  a  general  map  of 
considerable  accuracy.  In  Gei^eral  Sherman's 
march  to  the  sea  the  topographical  parties, 
A\hich  were  kept  a  day  in  advance  of  the  army, 
were  enabled  to  furnish  maps  for  the  guidance 
of  the  commanding  general  and  his  subordinates 
throughout  the  entire  march. 

In  case  something  more  than  a  road-map  is 
desired,  as  for  example  a  map  of  a  possible 
battlefield,  much  more  topographic  detail  should 
be  shown  on  the  map.  So  far  as  practicable, 
everything  which  might  have  any  material  bear- 
ing in  the  case  of  a  battle  should  be  indicated. 
For  example,  in  addition  to  all  roads  suitable 
for  the  movement  of  troops,  there  should  be 
shown  the  depth  of  cuts,  position  of  stone  walls, 
woods,  buildings,  marshy  ground,  relative  dis- 
tances of  level  of  hills  and  hollows,  etc.,  etc. 
Any  good  engineer  or  surveyor  can  learn  in  a  few 
days  so  to  adapt  his  methods  as  to  be  able  to 
prepare  a  fair  military  map.  With  additional 
practice  his  skill  and  judgment  as  to  what 
should  be  added  and  what  omitted  in  view  of  the 
limitations,  as  to  size  of  map  and  time  for 
making  it.  should  improve  greatly.  The  usual 
method  of  indicating  distances  of  level  by  means 
of  contours,  which  are  lines  passing  through  all 


points  of  equal  height,  is  the  best  for  the  purpose 
and  should  be  used  wherever  practicable. 

In  order  that  a  map  may  be  of  the  greatest 
service,  it  is  desirable  that  a  number  of  copies 
of  it  should  be  prepared  and  placed  in  the  hands 
of  the  commanding  general  and  his  subordinates 
at  the  earliest  moment  after  the  completion  of 
the  survey.  Several  methods  are  in  use  for  this 
purpose.  One  of  the  simplest  is  to  trace  the  map 
on  tracing-linen;  from  this,  if  daylight  be  avail- 
able, a  number  of  prints  can  be  made  by  the 
ordinaiy  blue-print  process.  This  work  can 
be  expedited  by  making  from  the  tracing  several 
brown-print  negatives,  which  can  in  turn  be  used 
simultaneously  if  there  be  sufficient  apparatus 
for  making  prints.  If  daylight  be  not  available, 
prints  may  similarly  be  made  by  artificial  light 
on  bromide  paper.  Map  duplication  has  also 
been  effected  with  the  aid  of  photography.  A 
negative  of  the  original  map,  usually  on  a 
smaller  scale,  is  made  with  a  camera.  This  nega- 
tive is  then  used  for  printing  positives  by  any 
of  the  usual  photographic  processes.  For  further 
detailed  information  on  this  subject,  consult 
articles  in  Report  on  Proceedings  of  Interna- 
tional Congress  of  Engineers,  Division  of  Mili- 
tary  Engineering  (Chicago,  1893)  ;  and  Root, 
Military  Topography  and  Sketching  (Kansas 
City,   1896). 

ENGINEERING     INSTRUMENTS.        The 

various  instruments  used  by  the  engineer  and 
surveyor  in  determining  elevations,  directions, 
and  distances  in  their  work  of  mapping  land, 
and  locating  and  laying  out  engineering  works. 
They  may  be  broadly  divided  into  instruments 
for:  (1)  'Measuring  distances,  (2)  determining 
directions,  (3)  determining  horizontal  lines,  (4) 
measuring  angles,  and  (5)   miscellaneous  work. 

For  measuring  distances  the  instrument  most 
commonly  employed  is  the  engineer's  chain, 
which  is  usually  either  50  feet  or  100  feet  long, 
and  is  composed  of  steel  wire  links  alternately 
long  and  sliort.  every  tenth  foot  being  marked 
by  a  special  form  of  brass  tag.  At  the  two  ends 
of  the  chain  there  are  loop-shaped  brass  handles 
for  convenience  in  use.  Gimter's  chain,  invented 
by  Edmund  Gunter.  an  English  astronomer,  about 
1620,  is  66  feet  long  and  is  divided  into  100  links, 
each  7.92  inches  long.  This  chain  is  mostly  used 
in  land-surveying,  where  it  is  desired  to  obtain 
quickly  distances  in  miles  and  areas  in  acres; 
for  example,  one  mile  equals  80  chains  and  one 
acre  equals  160  square  rods,  equals  ten  square 
chains,  equals  100,000  sqviare  links.  This  chain  is 
used  in  all  the  United  States  land  surveys ;  and 
in  all  deeds  of  land  conveyance  or  other  similar 
legal  documents,  when  the  word  'chain'  is  used 
it  is  Gunter's  chain  that  is  meant.  For  city  and 
bridge  work,  and  accurate  measurements  gen- 
erally, steel  tapes  from  three  feet  to  1000  feet, 
but  usually  50  feet  and  100  feet  in  length,,  and 
graduated  in  meters  and  fractions  or  in  feet  and 
inches,  are  employed.  The  advantages  of  steel 
tapes  over  chains  are  that  they  do  not  kink, 
stretch,  or  wear  so  as  to  change  their  length. 

For  measuring  direction  the  most  simple  in- 
strument employed  is  the  survei/or's  compass. 
This  consists  essentially  of  two  uprights  having 
vertical  slits  to  give  a  line  of  sight,  which  are 
attached  to  a  horizontal  graduated  circle  at  the 
centre  of  which  is  mounted  a  magnetic  needle 
free  to  move,  the  whole  being  supported  with  de- 
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Aices  for  leveling.  The  use  of  the  needle  compass 
is  confined  almost  entirely  to  land-surveying  when 
extreme  accuracy  is  not  of  great  importance.  It 
is  used  by  setting  up  the  instrument  over  one 
point  of  the  line  whose  direction  is  to  be  deter- 
mined, and  sighting  through  the  upright  slits  at  a 
mark  or  rod  set  at  another  point  of  the  line,  and 
then  by  means  of  a  graduated  plate  reading  off 
the  deviation  of  this  line  of  sight  from  the  north 
and  south  line  indicated  by  the  needle.  The  solar 
compass  has  an  attachment  by  means  of  which 
tlie  line  of  sight  is  turned  oflF  from  an  image 
of  the  sun  instead  of  from  the  magnetic  meridian. 

For  determining  horizontal  lines  the  engineer's 
level  is  the  instrument  most  commonly  employed. 
This  instrmnent  consists  of  a  telescope  clamped 
in  Y-shaped  uprights  rising  from  a  bar  carrying 
a  spirit-level  and  resting  on  a  vertical  pivot  re- 
volving in  a  socket  in  the  plate  which  fastens  the 
instrument  to  its  tripod  or  other  support.  Level- 
ing-screws  permit  the  adjustment  of  the  spirit- 
level  bar  to  a  horizontal  position,  and,  as  the  axis 
to  the  telescope  is  parallel  to  this  bar.  the  line 
of  sight  is  horizontal.  In  connection  with  the 
level  there  is  used  a  level  rod  graduated  to  feet 
and  fractions  of  feet,  and  having  a  target  which 
can  be  slid  up  and  down  the  rod  to  coincide  with 
the  line  of  sight  through  the  telescope.  The 
form  of  level  just  described  is  often  called  a  Y- 
level.  A  dumpy  level  has  a  short  telescope  with  a 
wide  aperture.  An  architect's  level  has  a  com- 
pass attachment.  The  level  is  used  to  find  the 
relative  elevation  of  points  a  considerable  dis- 
tance apart,  to  obtain  the  profile  of  a  line,  and  to 
establish  a  grade.     See  Le\-elixg. 

For  measuring  angles  the  instrument  most 
commonly  used  by  engineers  is  the  transit.  This 
is  the  most  useful  and  universal  of  surveying  in- 
strume'its.  Besides  measuring  horizontal  and 
vertical  angles  it  will  read  distances  by  means  of 
stadia-wires,  determine  bearings  by  means  of  the 
magnetic  needle,  do  leveling  by  means  of  a 
bubble-glass  attached  to  the  telescope,  and  do  the 
work  of  a  solar  compass  by  means  of  a  special 
device  attached  for  the  purpose.  The  transit  con- 
sists essentially  of  two  concentric  circular  plates 
of  copper,  brass,  or  other  material  (the  upper 
plate  or  upper  horizontal  either  being  smaller, 
and  let  into  the  lower,  or  lower  horizontal,  or 
the  rim  of  the  lower  raised  round  the  outside  of 
the  upper)  moving  round  a  common  axis.  Avhich, 
being  double,  admits  of  one  plate  moving  inde- 
pendently of  the  other.  Upon  the  upper  hori- 
zontal rise  two  supports,  bearing  a  cross-bar. 
which  is  the  axis  of  a  vertical  circle  moving  in  a 
plane  at  right  angles  to  the  former.  This  latter 
circle  either  has  a  telescope  fixed  concentric  with 
itself,  or  a  semicircle  is  substituted  for  the 
circle,  and  the  telescope  is  laid  above  and  parallel 
to  its  diameter.  The  circles,  as  their  names  de- 
note, are  employed  in  the  measurement  of  hori- 
zontal and  vertical  angles.  For  these  purposes 
tlie  outer  of  the  horizontal  circles  is  graduated, 
and  the  inner  carries  the  index-point  and  the 
verniers  (q.v. )  ;  the  vertical  circle  is  also  grad- 
uated, and  the  graduations  are  generally  read  off 
by  an  index-point  and  vernier  firmly  attached  to 
the  supports.  The  upper  horizontal  is  furnished 
with  two  levels  placed  at  right  angles  to  each  other 
for  purno^es  of  adjustment,  and  has  a  compass- 
box  let  into  it  at  its  centre.  The  stand  consists  of 
a  circular  plate  supported  on  three  legs  and  con- 
nected with  the  lower  horizontal  bv  means  of  a 
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ball-and-socket  joint,  the  horizontal  adjustment 
of  the  instrument  being  efi'ected  by  means  of  three 
or  four  (the  latter  number  is  the  better)  upright 
screws  placed  at  equal  distances  between  the 
plates.  The  telescope  is  so  fixed  as  to  be  revers- 
ible, and  the  adjustments  are  in  great  part 
similar  to  those  of  other  telescopic  instruments, 
but  are  too  numerous  and  minute  to  be  detailed 
here.  Both  horizontal  plates  being  made,  by 
means  of  the  screws  and  levels,  truly  level,  the 
telescope  is  pointed  at  one  object,  and  the  read- 
ings-off  from  the  graduated  circle  again  per- 
formed; and  by  the  difference  of  the  readings  the 
angular  horizontal  deviation  is  given,  and  when 
vertical  angles  are  required  the  readings  are 
taken  from  a  vertical  circle  in  a  similar  manner. 

An  instrument  of  the  same  construction,  but 
the  telescope  of  which  cannot  make  a  complete 
revolution  on  the  horizontal  axle,  and  thus  does 
not  transit,'  is  usually  called  a  theodolite.  The- 
odolites are  commonly  made  larger  and  more  pow- 
erful than  transits,  and  are  mostly  used  in  im- 
portant triangulation  work  for  coast  and  geo- 
detic surveys,  etc.  The  sextant  (q.v.)  is  a  con- 
venient hand  instrument  for  measuring  angles 
universally  and  for  making  observations  on  ship- 
board, and  also  frequently  used  by  engineers  in 
surveying  when  angles  have  to  be  measured  from 
a  boat,  as  in  locating  soundings,  buoys,  etc.  The 
plane  table  consists  of  a  suitably  mounted  draw- 
ing-board, on  which  rests  a  metal  straight-edge 
carrying  an  alidade  supporting  a  telescope.  By 
this  instrument,  instead  of  reading  off  certain 
horizontal  angles,  as  is  done  with  a  transit,  and 
then  plotting  them  on  paper,  the  directions  of 
the  various  pointings  are  at  once  drawn  on  the 
paper,  which  is  mounted  on  the  drawing-board, 
no  angles  being  read. 

Among  miscellaneous  engineer's  instruments 
may  be  mentioned  the  aneroid  barometer  (q.v.) 
for  determining  altitudes:  the  pedometer  for 
recording  the  number  of  steps  taken  by  a  walk- 
ing man.  which  number  multiplied  by  the  length 
of  step  gives  the  distance  traveled:  the  odometer 
(q.v.) .  wliich  records  the  number  of  revolutions  of 
a  wheel,  which  number,  multiplied  by  the  circum- 
ference of  the  wheel,  gives  the  distance  traveled ; 
the  clinometer,  a  device  for  measuring  the  slope 
of  a  hillside,  etc.;  the  planimeter  (q.v.),  a  device 
for  measuring  irregular  areas  which  have  been 
mapped  to  scale:  the  pantograph,  for  reproducing 
to  the  same  or  different  scales  from  maps  drawn 
on  paper ;  and  various  drawing  instruments,  used 
in  making  maps  and  scale  drawings  of  structures 
and  machines.  An  instrument  which  deserves 
more  particular  mention  is  the  heliotrope  or 
heliostat.  which  is  used  by  surveyors  for  render- 
ing distant  stations  distinctly  visible.  This  is 
managed  by  placing  a  mirror  at  the  distant  sta- 
tion, and  adjusting  it  so  that  at  a  particular 
hour  of  the  day  (arranged  beforehand)  the 
light  of  the  sun  shall  be  reflected  from  the  mirror 
directly  to  the  surveyor's  station.  The  surveyor 
must  make  his  observation  almost  at  the  instant 
he  sees  the  glancing  of  the  mirror,  as  the  con- 
stant change  in  the  sun's  position  in  the  heavens 
produces  a  corresponding  change  in  the  direction 
of  the  rays  reflected  by  the  mirror.  Gauss  (q.v.) 
invented  such  an  instrument  about  1821.  which 
is  used  in  geodetic  surveying,  and  is  said  to 
possess  such  ])ower  that  a  mirror  one  inch  square 
is  visible  eight  miles  off  in  average  sunnv 
weather,  and  appears  as  a  brilliant  star  at  a  dis- 
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1.  LEVELING  ROD. 

2.  SOLAR  COMPASS. 


3.  Y  LEVEL. 

4.  ENGINEER'S  TRANSIT. 


5.  SURVEYOR'S  COMPASS. 
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tance  of  two  miles;  while  some  heliotropes  have 
been  used  so  po^^el•flll  as  to  be  visible  nearly  200 
miles  off.  The  term  heliostat,  applied  bj'  Captain 
Druuniiond  to  an  instrument  invented  by  him  for 
the  same  purpose,  more  properly  belongs  to  an 
instrument  invented  by  s'Gravesande,  consisting 
of  an  equatorial  revolving  on  its  polar  axis,  so 
that  the  sun,  when  once  accurately  in  the  focus  of 
the  telescope,  continues  steadily  fixed  there. 
Drununond"s  heliostat  is  chiefly  used  in  Great 
Britain. 

For  full  discussions  and  descriptions  consult : 
Stanley,  t^urveying  and  Leveling  Instru)ne)its 
(London,  1891);  Baker,  Engineer's  Surveying 
Instruments  (New  York,  1892).     See  Surveying. 

ENGINEERING  SCHOOLS.  See  Technical 
Education. 

ENGINEERS,  Corps  of.  The  Corps  of  Engi- 
neers of  tlie  V'nited  States  Army,  organized  in 
1802,  originally  consisted  of  one  colonel,  one  lieu- 
tenant-colonel, two  majors,  four  captains,  four 
first  and  second  lieuteuants,  and  cadets ;  the 
whole  number  not  to  exceed  20.  They  were  sta- 
tioned at  West  Point,  X.  Y.^  and  formed  the 
nucleus  of  the  present  military  academy.  In  1838 
the  corps  was  increased  to  47  officers,  and  a  corps 
of  topographical  engineers  organized  and  added 
to  it.  Sappers,  miners,  and  pontoniers  were 
added  in  184(5.  At  the  commencement  of  the 
Civil  War  in  18G1  three  additional  companies 
Avere  provided  for,  and  also  one  of  topographical 
engineers,  which  in  1863  was  disbanded,  and  its 
officers  posted  to  the  Corps  of  Engineers. 

In  1866  the  battalion  of  engineers  was  formed 
from  the  companies  already  organized,  the  station 
being  at  Willets  Point,  N.  Y.  Under  act  of 
Congress,  approved  February  2,  1901,  the  per- 
manent engineer  establishment  was  increased  to 
three  battalions  of  four  companies  each,  the  com- 
pany consisting  of  104  enlisted  men,  rank  and 
file,  with  two  additional  stall  non-commissioned 
officers  to  each  battalion.  The  band  (28  men)  is 
also  included  in  the  total  strength  of  the  corps, 
which,  excluding  officers,  is  1282  men,  rank  and 
file. 

The  United  States  Euginecr  School,  which  was 
for  many  years  at  Willets  Point,  had  charge  of 
the  instruction  of  officers  of  the  corps,  as  well 
as  other  arms  of  the  service,  in  all  that  pertained 
to  military  engineering  and  torpedo  defense. 
Upon  the  reorganization  of  the  United  States 
Army  in  1901  the  construction  and  maintenance 
of  the  torpedo  defenses  were  turned  over  to  the 
artillery  corps,  together  with  the  post  at  Willets 
Point.  Fort  Totten  (q.v. ),  and  the  school  and 
garrison  were  transferred  to  Washington,  D.  C. 
As  may  be  seen  from  the  following  statement  of 
its  duties,  the  engineer  corps  is  certainly  the  most 
scientific  if  not  the  most  important  branch  of  the 
military  service,  and  for  this  reason  cadets 
standing  highest  in  their  final  examination  at 
We^t  Point  are  usually  assigned  engineer  commis- 
sions. The  duties  of  this  corps  comprise  reconnoi- 
tring and  surveying  for  military  purposes,  includ- 
ing the  laying  out  of  camps:  selection  of  sites 
and  formation  of  plans  and  estimates  for  military 
defenses;  the  construction  and  repair  of  fortifica- 
tions and  their  accessories,  including  the  location 
and  supervision  of  construction  of  all  buildings  in 
or  within  one  mile  of  any  fortification;  supplying 
by  purchase  or  otherwise,  and  distributing  the 
necessarv   submarine  mining  material   and  elec- 


tric-lighting supplies  for  seacoast  fortifications; 
jilanning  and  superintending  of  defensive  or 
offensive  works  of  troops  in  the  field;  examina- 
tion of  routes  of  connnunication  for  supplies  and 
for  military  movements;  construction  of  military 
roads  and  bridges.  In  the  field  and  on  active  ser- 
vice they  would  jilan  and  superintend  the  con- 
struction of  field  works  and  fortifications;  the 
removal  or  creation  of  obstacles;  the  planning  of 
military  roads  and  lateral  communications  for 
the  advance  of  troops;  the  more  important  topo- 
graphical reconnoissance  work,  if  authoritative 
survey'  maps  of  the  theatre  of  operations  cannot 
otherwise  be  obtained ;  the  construction  and  re- 
pair of  bridges;  and  the  general  overcoming  of 
such  other  engineering  obstacles  as  the  terrain 
may  disclose  or  the  campaign  present.  The  rank 
and  file  of  the  United  States  Engineer  Corps  are 
not  required  to  be  trained  artificers  before  enlist- 
ment, necessary  instruction  being  given  after- 
wards. They  are  combatants,  and  receive  mili- 
tary as  well  as  technical  training.  Titles  of  rank 
are  the  same  as  in  the  infantry,  the  enlisted  men 
being  divided  into  privates  of  the  first  class  and 
privates  of  tlie  second  class.  See  L'nited  States, 
section  on  Army. 

European  Engineer  Corps.  The  Corps  of 
lioyal  Engineers  of  the  English  Army  was  first 
organized  in  1763,  and  has  always  had  its  head- 
quarters and  training  school  at  Chatham,  near 
the  south  coast.  Its  strength  in  1901  was  given 
as  683  officers,  1525  non-commissioned  officers  and 
buglers,  and  7749  rank  and  file.  The  corps  is 
divided  into  companies,  the  sappers,  as  the  en- 
listed men  are  called,  being  recruited  from  men 
who  have  served  an  apprenticeship  to  some 
trade,  preferably  machinists,  electricians,  car- 
penters, masons,  bricklayers,  smiths,  painters, 
printers,  telegraphists,  etc.  The  corps  has  always 
been  on  a  different  basis  from  the  other  branches 
(excepting  artillerj')  of  the  army,  even  in  the 
days  of  the  purchase  system,  which  never  applied 
to  the  engineers.  First  appointment  as  a  com- 
missioned officer  is  obtained  through  the  Royal 
^lilitary  Academy  at  Woolwich  by  open  com 
}ietitive  examination.  Students  are  examined  and 
classed,  and  receive  commissions  in  the  engineers 
and  artillery  according  to  their  standing.  Those 
selected  for  the  engineers  are  sent  to  Chatham  for 
two  or  more  years  before  receiving  their  active 
commission.  Officers  and  men  receive  extra  pay 
in  addition  to  their  regular  daily  pay.  The  dis- 
tinct departments  served  by  the  different  com- 
])anies  are  fortress,  submarine  mines,  field,  rail- 
way, and  survey:  the  telegraph  battalion  consists 
of  three  divisions,  and  the  bridging  battalion  of 
10  or  more  troops.  The  balloon  corps  is  divided 
into  sections,  and  the  submarine  mines  into  a 
coast  battalioTi  of  10  companies.  The  corps  is 
stationed  throughout  the  British  Empire.  The 
pioneer  sergeants  of  all  infantry  regiments,  ar- 
tificers by  trade,  must  also  be  in  possession  of  a 
Chatham  certificate.  Officers  and  non-conunis- 
sioned  officers  of  cavalry  and  infantiy  may  also 
obtain  certificates  as  assistant  instructors  of  field 
works,  if  nominated  to  attend  the  short  course  of 
instruction  at.  (^hatham  set  apart  for  them.  Com- 
manding officers  are  required  to  see  that  repre- 
sentatives of  their  conmiand  are  regularly  nomi- 
nated. 

The  French  Engineer  Corps  consists  of  six  regi- 
ments of  sappers  and  miners,  five  containing  three 
battalions    and   one   company   of   sapper   conduc- 


ENGINEEBS. 


736 


ENGLAND. 


tors,  and  the  remaining  one  four  battalions 
and  one  company  of  sapper  conductors.  There 
is  also  a  special  regiment  of  railway  sappers. 
European  military  critics  generally  give  the  corps 
a  high  rating  for  efficiency. 

The  German  Pioneer  troops  (Technischetrup- 
pen)  number  25  battalions,  consisting  of  571  offi- 
cers and  14,814  rank  and  file;  with  special  corps 
or  railway  troops,  balloon  detachments,  and.  tel- 
egraph service,  aggregating  03 11  officers  and 
men;  making  a  grand  total  of  21,696  all  ranks. 

The  Eussian  Engineer  Corps  comprises  sapper 
battalions,  pontoon  battalions,  river-mine  com- 
panies, instructional  balloon  park  companies,  for- 
tress engineers,  submarine  miners,  fortress  bal- 
loon detachments,  fortress  telegraph  detachments. 
The  army  organization  of  the  Russian  army  calls 
for  one  company  of  sappers,  one  telegraph  com- 
pany, one  section  of  field  engineers,  half-bat- 
talion of  pontoon  engineers  to  each  separate  army 
corps.  The  engineer  services  of  Austria,  Italy, 
Rumania,  Holland,  Belgium,  and  Spain  are  sim- 
ilar in  organization  to  the  French  and  German. 
See     Army     Orgaxization  :   and     Exgineerixg, 

MlLITABY. 

ENGIS,  aN'zhe'.  An  archaeological  station  on 
the  banks  of  the  Meuse,  near  Liege,  Belgium, 
noted  for  the  discovery  of  human  remains  in  de- 
posits belonging  to  the  Quaternary  period.  Two 
grottoes  were  found:  in  one,  parts  of  a  man's 
skeleton  and  bones  of  the  bear,  hyena,  and  horse 
were  unearthed,  while  the  other  afforded  a  human 
skull  and  bones  of  the  rhinoceros  and  other  ani- 
mals that  have  long  since  disappeared  from 
Europe.  The  skull,  called  the  'Engis  skull,'  has 
given  rise  to  much  controversy  among  anthro- 
jKtlogists  owing  to  the  fact  that  it  exhibits  the 
characteristics  both  of  high  development  and  of 
inferiority.  The  forehead  is  low  and  narrow: 
this  indication  of  low  intelligence,  however,  is 
offset  by  a  large  brain-capacity.  Hvixley  has  char- 
acterized it  as  'a  fair  average  human  skull.'  There 
is  little  doubt  as  to  its  great  antiquity.  Consult 
Martillet.  Le  prrhisforique  (Paris,  1900). 

ENGLAND.  Tlie  most  important  member  of 
the  United  Kingdom  of  Great  Britain  and  Ire- 
land (Map:  Europe  C  3).  The  name  England 
is  commonly  applied  to  the  entire  southern  por- 
tion of  the  island  of  Great  Britain,  but  it  will 
be  limited  here  to  the  ancient  historical  divi- 
sion, reserving  Wales  for  treatment  under  a 
special  head.  A  general  discussion  of  the 
physical  and  climatic  features,  flora,  fauna, 
etc..  of  England,  as  well  as  of  Scotland  and 
Wales,  will  be  foimd  under  the  title  Great 
Britain. 

The  southernmost  point  of  England  is  in  lati- 
tude 49°  57'  X.,  and  its  northern  extremity  in 
latitude  55°  46'.  England  is  roughly  triangular 
in  shape,  and  comprises  an  area,  according  to  offi- 
cial determinations,  of  50,680  square  miles.  Tlie 
southern  side  of  the  triangle  has  a  length  of  315 
miles,  while  the  eastern  and  western  coasts,  about 
350  miles,  and  400  miles  long  respectively,  ex- 
clusive of  windings,  converge  northward,  the 
boundary  with  Scotland  being  at  Solwav  Firth, 
the  Cheviot  Hills,  and  the  River  Tweed.  The 
coast  is  so  broken  by  headlands,  bays,  and  inlets 
that  England  alone  has  a  coast-line  nearly  2000 
miles  in  length,  and  the  localities  farthest  inland 
are  not  more  than  75  miles  from  the  sea.  All 
important  manufacturing  centres  are  within  50 


miles  of  a  seaport.  The  commercial  situation  is 
further  improved  by  numerous  navigable  rivers, 
which  penetrate  deeply  into  the  interior.  The 
greater  number  of  rivers  flow  to  the  east,  the 
more  important  of  these  being  the  Thames, 
Humber,  and  Tyne.  They  are  longer  than  the 
western  rivers,  which  include  the  Severn 
and  the  Wye,  are  less  liable  to  floods,  and 
are  more  useful  for  navigation.  Topographic-ally 
England  difl'ei-s  from  Scotland  and  \Vales  in  that 
a  large  part  of  its  area  is  low  land.  With  the 
exception  of  the  Peninsula  of  Cornwall  and 
Devon,  the  Lake  District,  and  the  Pennine  Chain, 
the  country  is  a  low  plain,  broken  by  minor 
escarpments  and  gentle  downs,  but  nowhere  e.x- 
hibiting  true  mountainous  forms;  none  of 
the  elevations  present  formidable  obstacles  to 
communication.  The  geological  structure  of  Eng- 
land is  characterized  by  a  variety  such  as  is 
usually  found  only  in  countries  of  much  greater 
area.  In  the  western  highlands,  the  basal  forma- 
tions comprise  Archaean  gneisses  and  granites 
and  early  Paleozoic  sediments,  while  eastward 
there  is  a  succession  of  strata  in  ascending  order 
up  to  the  Quaternary.  The  Carboniferous  rocks 
are  limited  to  small  areas,  but  they  include  nu- 
merous coal-seams  of  almost  unparalleled  thick- 
ness. Nearly  all  of  the  formations  yield  miner- 
als of  economic  value,  ranging  from  gold,  silver, 
and  tin  to  the  more  common  metals  and  non- 
metallic  products. 

INIiNiNG.  England  has  great  resources  of  coal, 
and  annually  produces  over  two-thirds  of  the  coal 
output  of  the  L'nited  Kingdom.  There  are  two 
principal  producing  areas,  the  region  about  New- 
castle and  that  of  southeastern  Lancashire,  south- 
western Yorkshire,  northern  Derbyshire,  and 
western  Nottinghamshire.  The  production  of  the 
former  district  in  1900  was:  Durham.  34,800,719 
tons;  Northumberland,  11.514.521;  and  of  the 
latter  district,  Yorkshire,  28,247,249;  Lancashire, 
24,842.208:  Derbyshire,  15,243,031;  Nottingham- 
shire, 8.626,177  tons.  Other  producing  regions  in 
1900  vielded  amounts  as  follows:  Staffordshire, 
14,222.743  tons:  Monmouthshire,  8,626,177,  and 
other  districts,  11,998.888  tons.  The  yield  of  coal 
increases  almost  every  year,  and  increasing 
amounts  are  annually  shipped  to  foreign  coun- 
tries. England  is  the  greatest  coal-exporting  na- 
tion, because  its  mines  are  nearer  to  seaports  than 
those  of  any  other  great  producing  country,  and 
the  largest  coal-buyers  are  the  neighboring  coun- 
tries of  Europe. 

England  produces  scarcely  any  of  the  precious 
metals,  and  of  the  others,  iron  is  the  only  one  that 
is  produced  in  large  quantities.  The  annual  out- 
put of  iron  is  only  exceeded  in  the  United  States 
and  Germany,  though  the  home  demand  is  so 
great  that  the  local  production  supplies  less  than 
half  that  used  in  home  industries.  A  great  advan- 
tage of  the  iron  industry  is  that  the  coal  needed  to 
fuse  the  ore  and  the  limestone  required  for  flux- 
ing are  found  near  the  ore.  Yorkshire  supplies 
the  greater  portion,  but  north  Derbyshire  and 
Cumberland  supply  the  valuable  red  hematite 
ores,  while  the  black  iron  ore  of  Sweden  and  the 
hematite  of  Spain  are  largely  imported.  Tin 
ore  is  mined  in  Devon  and  Cornwall,  the  largest 
European  sources  of  the  metal.  Copper  ore  is 
now  nearly  exhausted.  In  Northumberland  lead 
and  zinc  are  mined  together. 

Fisheries.  The  greater  part  of  the  large  an- 
nual fish  catch  of  the  British  Isles  is  accredited 
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to  the  English  and  Welsli  coasts,  and  fish  is 
the  only  article  of  food  that  is  yielded  in  ade- 
quate supply.  The  total  value  of  the  product 
increased  steadily  from  £3,683,063  in  1887  to 
£6,610,268  in  1900.  Yarmouth,  Grimsby  and 
Hull  are  the  centres  of  the  industiy:  but  the 
greater  part  of  the  catch  goes  to  Billingsgate, 
London,  which  is  the  largest  fish-market  in  the 
world.  The  most  important  varieties  are  cod, 
haddock,  herring,  mackerel,  and  pilchard.  A 
great  many  fish  are  brought  alive  in  tanks  on 
the  fishing  vessels  to  the  ports,  whence  they  are 
sent  on  fast  trains  to  the  great  centres  of  con- 
sumption. 

AGBitur.TLRE.  England  dift'ers  from  other 
countries  outside  of  the  United  Kingdom  in  the 
remarkable  extent  to  which  her  lands  are  con- 
centrated in  the  hands  of  a  small  per  cent,  of  the 
population,  and  in  the  universality  of  the  capi- 
talistic system  of  tenure.  It  is  estimated  that 
all  estates  exceeding  125  acres  in  area  and 
amounting  to  four-fifths  of  the  total  cultivated 
area  is  held  by  38,000  landlords.  By  far  the 
greater  part  of  the  land,  amounting  in  1895  to 
85.1  per  cent,  of  the  total  area  under  crops  and 
grass,  is  rented ;  and  while  the  average  size  of  the 
farm  holdings  is  not  greatly  in  excess  of  that 
pi'evailing  in  the  large  agricultural  States  of 
the  United  States,  yet  the  more  intensive  system 
of  cultivation  requires  a  much  greater  outlay 
of  capital,  and  hence  the  method  is  known  as 
'the  capitalistic  system.'  More  is  expended 
upon  each  of  the  items  rent^  labor,  fertilizers, 
and  machinery  than  in  the  United  States,  esti- 
mated upon  an  acreage  basis.  England,  more 
than  any  other  European  country,  has  fol- 
lowed the  example  of  America  in  the  adoption 
of  labor-saving  machinery,  and  this  has  been 
partly  responsible  for  the  diminution  in  the 
number  of  agricultural  laborers.  The  other 
factor  which  tends  to  lessen  the  number  of 
agricultural  laborers  is  the  recent  decrease  in 
the  raising  of  crops.  The  increasing  competition 
of  the  United  States  and  other  foreign  lands  that 
are  favored  with  cheap  land,  cheap  transporta- 
tion, and  do  not  yet  find  it  necessary  to  buy  so 
large  an  amount  of  expensive  fertilizers,  has 
been  disastrous  to  the  interests  of  the  English 
farmer.  This  influence  is  seen  most  clearly  in 
the  matter  of  the  production  of  wheat,  which  is 
grown  almost  wholly  in  the  drier  and  lower 
lands  of  the  east.  This  cereal  had  for  a  long 
time  been  far  in  the  lead  among  English  crops, 
the  average  annual  acreage  for  the  period  1871-75 
having  been  3.284.445  acres ;  but  from  that  period 
the  acreage  declined  until  in  1895  it  reached 
the  minimum  of  1,339,806  acres.  It  has  recov- 
ered somewhat  since  that  period,  the  acreage 
in  1900  being  1,744,556.  This  was  a  little  more 
tlian  the  acreage  for  barley,  most  of  which  is 
raised  in  the  wheat-growing  area,  and  a  little 
less  than  that  for  oats  in  the  same  year,  the 
latter  crop  being  the  only  cereal  which  made 
significant  gains  in  the  last  quarter  of  the  nine- 
teenth century.  The  climatic  conditions  do  not 
admit  of  the  raising  of  Indian  corn  in  any  part 
of  the  country.  Beans  (248,828  acres)  and  peas 
(154,295  acres)  have  both  decreased  materially 
in  acreage  since  the  early  seventies.  Green  crops 
are  characterized  by  the  great  attention  given  to 
turnips,  of  special  importance  in  the  sheep  and 
cattle-growing  districts,  where  the  animals  are 
fed  on  them  in  winter ;  though  the  acreage  of 
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these  (1,160,391  in  1900)  has  shown  an  annual 
decrease  since  1893,  when  it  was  1,424,093  acres. 
Potatoes  and  mangolds  are  also  important  crops, 
their  acreage  in  1900  being  respectively  396,939 
and  401,913  acres.  Small  fruits  are  extensively 
grown  (66,749  acres  in  1900)  on  the  largest  scale 
in  the  southeast  and  the  Severn  Valley;  as  are 
also  hops  (51,308  acres  in  1900),  the  latter  prin- 
cipally in  Kent  and  Sussex.  The  numerous  large 
towns  alTord  a  market  for  a  large  gardening 
industry.  The  area  of  clover,  sainfoin,  and 
grasses  under  rotation  in  1900  was  2,768,038 
acres,  which  was  about  the  average  annual  acre- 
age for  each  in  the  three  preceding  decades. 

The  decrease  in  wheat- raising  has  tended  to 
increase  the  area  of  permanent  pasture  land, 
which  amounted  in  1900  to  13,391.877  acres,  or 
over  3,000,000  acres  in  excess  of  the  acreage  in 
the  early  seventies,  and  over  2,000,000  in  excess 
of  the  arable  land  in  1900.  Corresponding  to 
this  has  been  the  growth  of  the  stock-raising  in- 
dustry, particularly  of  cattle.  These  numbered, 
in  1900,  4,848,638  head,  or  somewhat  in  excess 
of  the  average  for  the  decade  ending  with  that 
year,  and  over  800,000  in  excess  of  the  average 
for  the  decade  1871-80.  The  towns  are  so  nu- 
merous that  milk  is  the  chief  dairy  product,  no 
other  country  depending  so  largely  upon  imports 
of  butter.  In  the  decade  181)0-1900  the  farm 
horses  averaged  about  1,175,000  head,  as  against 
an  average  of  a  little  over  1,000,000  for  the 
decade  1871-80.  The  number  of  sheep,  however, 
has  decreased  from  an  average  of  18,717,511  for 
the  period  1871-75,  to  the  minimum  of  15,509,995 
in  1894,  the  number  in  subsequent  years  having 
remained  somewhat  above  this  figuxe.  The 
north  and  west,  or  the  elevated  and  more  humid 
portions  of  England,  are  largely  given  over  to 
grazing,  while  in  the  eastern  portion  the  growing 
of  cereals  and  other  crops  is  more  common, 
though  stock-raising  is  also  prominent  through- 
out this  region.  The  three  coast  counties,  Lin- 
colnshire, Yorkshire,  and  Essex,  lead  in  the 
production  of  wheat,  the  average  yield  in  these 
counties  sometimes  approaching  the  remarkable 
figure  of  40  bushels  per  acre.  No  country  sur- 
passes England  in  the  superior  quality  of  her 
domestic  animals,  and  no  other  has  contributed 
so  many  varieties  of  the  standard  breeds.  The 
name  of  the  county  or  region  in  which  the  bi-eed 
originated  is  generally  used  to  designate  them, 
such  as  the  Devonshire,  Lancashire,  or  Durham 
cattle.  South  Down  sheep,  and  Berkshire  hogs. 
There  are  ten  or  twelve  native  breeds  of  cattle, 
the  most  important  being  the  Shorthorn,  which, 
originating  in  the  Tees  district  of  Durham  over 
a  century  ago,  has  spread  all  over  the  country 
and  is  widely  distributed  abroad.  Hereford  and 
Sussex  cattle  are  famous  for  beef,  and  Shorthorn 
and  Devon  both  for  beef  and  milk. 

Manuf.\ctures.  The  persons  engaged  in  manu- 
facturing industries  are  five  times  as  numerous 
as  the  farmers;  the  number  per  cent,  thus  em- 
ployed is  larger  than  in  any  other  country.  The 
extensive  resources  of  coal  and  iron  have  been  the 
most  prominent  of  the  numerous  influences  which 
have  fostered  the  development  of  manufacturing. 
The  textile  industry  leads  in  importance,  there 
being,  in  1898.  823.963  individuals  employed  in 
the  "textile  factories  of  England  (including 
Wales ) ,  of  whom  499,937  were  females.  The  prox- 
imity of  coal-fields,  commercial  advantages,  and 
an  atmosphere  laden  with  an  unusual  amount  of 
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moisture,  important  in  spinning,  have  all  fa- 
vored the  centralization  of  the  industry-  in  limit- 
ed regions  in  the  north  of  England.  Cotton 
manufacturing,  which  has  long  been  the  chief 
branch  of  the  textile  industry-,  is  centred  in  the 
j\Ianchester  district,  the  city  of  Manchester  it- 
.self  being  the  commercial  centre  of  the  industry. 
The  surrounding  towns,  however,  including  Old- 
ham (wliich  possesses  one-third  of  all  the  cotton 
spindles  in  England),  Bolton.  Blackburn,  Pres- 
ton, Rochdale,  Burnley,  and  Stockport,  do  most  of 
the  spinning,  and  tAvo  of  them,  Preston  and 
Burnley,  most  of  the  weaving. 

The  woolen  industry  is  centred  in  the  portion 
of  Yorkshire  adjacent  to  the  Manchester  district, 
i.e.  the  West  Riding  of  Yorkshire.  Leeds  and 
Bradford  are  the  two  most  important  woolen- 
manufacturing  towns,  the  one  being  noted  for 
its  broadcloth,  the  other  for  alpaca,  mohair,  and 
woolen  damasks.  Huddersfield,  Halifax,  and 
Wakefield  are  also  worthy  of  note  for  their  pro- 
duction of  woolens.  A  number  of  woolen  fac- 
tories are  also  located  in  Gloucestershire.  Eng- 
land does  not  compare  with  Ireland  in  the  pro- 
duction of  linens,  though  the  industry  is  of  some 
inijiortance  in  the  towns  of  Leeds  and  Barnsley. 
Silk  manufacture  is  of  decreasing  importance,  but 
is  still  carried  on  in  Coventry,  Macclesfield,  and 
other  towns  south  of  the  cotton  and  woolen  manu- 
facturing regions. 

The  localization  of  metal  manufactures  and 
the  manufacture  of  machinery,  etc.,  which  rank 
next  in  magnitude  to  the  textile  industry,  is 
determined  largely  by  the  resources  of  coal  and 
iron,  and  hence  these  are  the  most  developed  in 
the  northern  part  of  England.  Birmingham, 
the  southermost  of  the  large  centres  of  this  in- 
dustry, is  noted  for  the  production  of  all  kinds 
of  metal-work,  and  particularly  gun-barrels. 
Sheffield  is  another  town  in  which  manufacturing 
of  iron  and  steel  are  the  chief  industries,  steel 
cutlery  being  its  specialty.  Leeds  and  Manchester 
produce  enormous  quantities  of  machinery,  while 
Newcastle  and  Sunderland  lead  English  towns  in 
ship-building.  England  is  a  large  producer  of 
beer,  Burton-on-Trent  leading  in  its  manufacture. 
The  manufactures  of  pottery  and  earthenwares 
are  important  industries  in  Xorth  Staffordshire, 
along  the  headwaters  of  the  Trent,  where  china- 
clays  abound.  A  number  of  places,  including 
the  Tyne  district  and  the  south  of  Lancashire, 
have  large  manufactures  of  chemicals. 

Transportation.  England  is  exceptionally 
well  provided  with  transportation  facilities.  The 
extensive  coast-line  and  navigable  waterways  af- 
ford excellent  natural  advantages,  and  these 
have  been  supplemented  by  a  remarkable  artifi- 
cial system.  Through  the  canalization  of 
streams,  and  the  construction  of  a  network  of 
canals,  almost  every,  part  of  the  country  is  ac- 
commodated with  this  method  of  transportation. 
Tlie  importance  of  the  canals  has.  however,  great- 
ly declined,  as  most  of  them  are  too  shallow  and 
narrow  for  the  present  demands  of  traffic.  The 
highways  are  kept  in  an  almost  perfect  condition. 
The  bulk  of  the  transportation,  however,  is  done 
by  railways,  of  which  there  were  in  1900  15,187 
miles  (including  Wales).  The  railways  now 
also  have  control  of  a  considerable  part  of  the 
canal  system.  London  is  the  focal  point  of  the 
principal  lines,  which  include  the  Great  West- 
ern, the  London  and  Northwestern,  the  ^Midland, 
the  Great  Northern,  the  Great  Eastern,  and  the 


Southwestern,  all  under  private  ownership  and 
management. 

Commerce.  In  various  ways  England  has  been 
greatly  favored  as  a  commercial  centre  and  as  a 
carrier  of  the  world's  commerce.  London  is  the 
greatest  trade  centre  and  has  the  largest  shipping 
tonnage  of  any  city  in  the  world,  while  Cardift' 
(Wales)  and  Liverpool  are  exceeded  in  shipping 
tonnage  outside  of  England  only  by  New  York. 
Hamburg,  Antwerp,  Rotterdam,  and  Chicago. 
The  shipping  of  Cardiff  is  mainly  confined  to  its 
heavy  export  of  coal ;  the  trade  of  Liver- 
pool is  largely  with  America  and  West  Africa, 
consisting  of  hea\y  imports  of  grain,  cattle,  and 
other  food  products,  cotton,  and  exports  of 
manufactured  goods  and  machinery.  The  trade 
of  London  is  more  widely  distributed,  but  is  par- 
ticularly large  with  European  and  Oriental  coun- 
tries, its  imports  being  considerably  in  excess  of 
its  exports.     See  Commerce,  inider  Great  Britain. 

Population.  England,  with  60(5  inhabitants 
to  the  square  mile,  is  the  most  densely  popu- 
lated country  in  the  world.  The  population 
increased  from  11,281,883  in  1821,  to  27.483.490 
in  1891  and  to  .30,805.466  in  1901,  in  the  lat- 
ter year  constituting  74.3  per  cent,  of  the  popula- 
tion of  the  United  Kingdom,  as  against  54  per 
cent,  in  1821.  The  per  cent,  of  increase  in 
the  decade  ending  Avith  1901  was  12.1,  as 
against  21.7  for  the  United  States  in  the  decade 
ending  Avith  1900.  For  the  last  two  dec- 
ades there  has  been  a  decided  decrease  in  the 
birth-rate,  but  as  partially  offsetting  this  there 
has  also  been  a  decrease  in  the  death-rate,  and 
furthermore,  the  country  is  actually  gaining 
from  the  moA^ement  of  population,  as  more  people 
are  noAV  coming  into  England  than  are  going  out. 
The  greater  portion  of  the  immigrants  are  from 
other  portions  of  Great  Britain ;  there  are  be- 
sides Russian  Jcavs,  Poles,  Belgians,  and  Ger- 
mans. The  destination  of  a  majority  of  the  emi- 
grants is  the  United  States.  In  the  decade  ending 
in  1900  the  total  emigration  to  places  outside  of 
Europe  amounted  to  1,096,498.  England  is  char- 
acterized by  its  large  city  population,  a  larger 
per  cent,  being  urban  than  is  found  in  any  other 
country.  In  1901,  77  per  cent,  of  the  population 
of  England  and  Wales  liAed  under  the  jurisdic- 
tion of  urban  authorities.  The  folloAving  cata- 
logue of  cities  of  100,000  and  over  is  illustratiA& 
of  this  tendency : 


London 

Liverpool 

Maneiiester 

Birmingham 

Leeds 

Slieffield 

Bristol 

Bradford 

West  Ham 

KinRSton-npon-HulL. 

Nottingham 

Salford. 

Neweastle-upon-Tyne, 

Leicester 

Portsmouth , 

Bolton 

Sunderland 

Oldham 

Croydon , 

Blackburn 

Brighton 


Population 

1901 

1891 

4,536.063 

4,228,317 

684,947 

629..548 

543,969 

.505.368 

522,182 

478,113 

428,953 

367. .505 

380,717 

324.243 

328,842 

289.280 

2711,809 

265,728 

267,308 

204.903 

240.618 

200,472 

239,753 

213,877 

220,956 

198,139 

214,803 

186,300 

211,.574 

174,624 

189,160 

159,278 

168,205 

146,487 

146,565 

131.686 

137,238 

131.463 

133.885 

102.695 

127,527 

120,064 

123,478 

115,873 
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Population 

1901 

1891 

TVillesden 

114,815 
113,735 
112,982 
111,728 
110,926 
109,887 
107,509 
105,785 
104,933 
104,911 
102,519 

61,265 
88,351 

107  573 

100  970 

99  857 

85,692 

88,926 

94  146 

Halifax 

97,714 

Southampton 

82  126 

71,343 

The  following  table  gives  the  area  and  popula- 
tion of  the  ancient  or  geographical  counties  and 
the  per  cent,  of  their  gro\\i:h  for  the  decade  1891- 
1901.  Most  of  the  rural  counties  register  but 
a  small  increase :  indeed,  in  some  cases  an  actual 
decrease  is  siiown : 

Population 


Bedfordshire 

Berkshire 

Bucicinghamshire. . 

Cambridgeshire 

Cheshire 

Cornwall 

Cumberland 

Derbyshire 

Devonshire 

Dorsetshire 

Durham 

Essex 

Gloucestershire 

Hampshire 

Herefordshire 

Hertfordshire 

Huntingdonshire... 

Kent 

Lancashire 

Leicestershire  

Lincolnshire 

Middlesex 

Monmouthshire 

Norfolk 

Northamptonshire 
Northumberland ... 
Nottinghamshire... 

Oxfordshire 

Rutlandshire 

Shropshire 

Somersetshire 

Staffordshire 

Suffolk 

Surrey 

Sussex 

Warwickshire 

Westmoreland 

Wiltshire 

AVorcestershire 

Yorkshire — 

East  Riding 

North  Riding 

West  Riding 


.\rea 
Square  Miles 


466 

722 

743 

859 

1,027 

1.357 

1M6 

1,029 

2.605 

988 

1,011 

1,.542 

1,243 

1,622 

840 

635 

366 

1,555 

1.887 

824 

2,646 

283 

534 

2.044 

1,003 

2,015 

843 

756 

152 

1,343 

1,630 

1,171 

1,489 

758 

1,458 

902 

783 

1,375 

751 

1,158 
2,125 
2,624 


50.680 


160,704 
238,709 
185,284 
188,961 
730,058 
322,571 
266,549 
.528,033 
631,808 
194,517 

1,016,559 
785,445 
599,947 
690,097 
115,949 
220,162 
57,761 

1,142,324 

3,926,760 
373,584 
472,878 

3,251,671 
252.416 
454.516 
.W2.183 
506,030 
445,823 
185,669 
20,659 
236,339 
484,.337 

1,083,408 
371,235 

1,731,343 
550,446 
805.072 
66,098 
264,997 
413,760 

408,550 

360,383 

2,439,895 


171,249 
254,931 
195,534 
190,687 
814,555 
322,957 
266,921 
620,196 
660,444 
202.962 

1,187,324 

1,085,576 
634.666 
798,756 
114.401 
250.350 
57,773 

1,351,849 

4,406,787 
433.994 
49S,7S1 

3,5s5,139 
292,327 
460,040 
338.064 
602,859 
514,537 
182.768 
19,708 
239,321 
508,104 

1,234,382 
384,198 

2,008,923 
605,052 
897,678 
64.305 
27.'!.  845 
488,401 

445,112 

393.143 

2,746.867 


27,483,490  i  30,805,466 


Education.  The  extension  of  educational 
facilities  in  England,  with  adequate  opportuni- 
ties for  elementary  instruction  for  all,  is  a  recent 
development.  From  the  first,  the  question  of  re- 
ligion has  been  one  of  the  most  influential  factors 
in  determining  the  history  of  the  educational 
movement.  For  a  long  time  the  efforts  of  the 
State  in  behalf  of  education  were  confined  almost 
Avholly  to  grants  in  aid  of  denominational  or  pri- 
vate schools.  In  districts  where  ample  school 
accommodations  are  not  provided,  school  boards 
are  elected  by  the  people,  women  who  are  inde- 


pendent rate-payers  being  entitled  to  vote.  By  the 
cumulative  system  of  voting,  minority  religious 
sects  are  able  to  secure  representation  on  the 
board.  School  attendance  committees  are  ap- 
pointed in  districts  where  there  are  no  school 
boards.  There  is  a  compulsory  act  for  the  attend- 
ance of  cliildren  of  11  years  of  age  and  under 
and  from  12  to  14  there  is  compulsory  attend- 
ance, but  with  provision  for  conditional  exemp- 
tion. Parliamentary  aid  is  given  to  poor  dis- 
tricts in  which  the  local  rates  are  not  adequate. 
Aid  is  also  given  to  voluntary  (denominational 
or  private)  schools  in  districts  not  provided  with 
board  schools,  the  grant  being  upon  tlie  basis  of 
average  attendance.  In  the  administrative  coun- 
ties, excluding  London  and  the  county  boroughs, 
the  attendance  at  the  voluntary  schools  much  ex- 
ceeds that  of  the  board  schools:  but  in  London 
and  the  county  boroughs  the  reverse  is  true. 
Tuition,  since  1891,  has  been  practically  free. 
In  1900  the  total  attendance  at  the  inspected 
schools  was  5,686,114,  the  average  attendance 
being  4,666,130.  Xon-sectarian  religious  instruc- 
tion is  given  at  the  board  schools:  but  such  in- 
struction must  be  either  at  the  beginning  or  end 
of  the  school  meeting,  and  any  child  may  be 
withdra^^^l  by  his  parents  from  such  instruction. 
At  the  voluntary  schools  sectarian  instruction 
may  be  given.  In  1900  the  control  of  elementary 
education  was  vested  in  a  Board  of  Education, 
this  body  taking  the  place  of  the  Education  De- 
partment and  the  Department  of  S(*ience  and  Art. 
Illiteracy  is  rapidly  decreasing,  as  is  shown  by 
the  decreasing  number  of  persons  who  sign  the 
marriage  registers  by  mark,  these  amounting  in 
1899  to  2.9  per  cent,  of  the  males  and  3.4  per 
cent,  of  the  females. 

Secondary  education  is  not  yet  organized. 
Hea^^'  grants  have  been  made  for  technical  edu- 
cation, but  the  interpretation  of  the  meaning  of 
the  term  'technical  instruction'  was  such  that  it 
included  all  secondaiw  education  except  the  dead 
languages,  and  thus  secondary  instruction  profit- 
ed from  the  grants  rather  than  the  purely  tech- 
nical branches.  The  evening  continuation  schools 
for  the  most  part  cover  the  field  of  secondary 
instruction,  and  have  attiiined  a  remarkable 
growth.  In  1900.  206,335  pupils  were  in  average 
attendance  at  5363  of  these  evening  schools.  Much 
is  being  done  also  both  in  the  field  of  secondary 
and  of  higher  education  by  the  development  of 
university  extension  work.  The  question  of 
means  and  methods  for  providing  better  secondary 
educational  facilities  is  one  of  the  primary  points 
of  consideration  in  the  educational  controversy 
which  has  become  so  acute  in  England. 

At  the  beginning  of  the  nineteenth  century  Ox- 
ford and  Cambridge  were  the  only  English  inii- 
versities.  During  that  century  four  others  were 
added,  of  which  London  University,  established 
in  1836,  has  the  largest  faculty  and  attendance  of 
any  English  university.  Durham  University  was 
established  in  1S31.  Victoria  University  in' 1880, 
and  Birmingham  X'niversity  in  1900. 

Eeligion.  England  has  an  established  State 
Cliurch,  commonly  called  the  Church  of  l^ngland. 
However,  there  are  numerous  dissenting  churches, 
and  in  attendance  and  membership  tlironghout 
the  country,  the  State  Church  is  su])poscd  to  lead 
by  a  slight  majority  only.  The  faitli  of  the  Church, 
since  the  Reformation,  is  known  as  Protestant 
Episcopal ;  but,  while  the  name  includes  the  whole 
organization,  as  a  matter  of  fact  the  Church  mem- 
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bership  is  divided  into  factious  whose  positions 
are  widely  divergent  on  matters  of  belief.  In 
recent  years  the  High  Churchy  or  Ritualistic  fac- 
tion, which  is  reactionan'  in  its  tendencies,  ap- 
proxtmatiug  the  Roman  Catholic  Church  in  its 
extremes,  has  been  most  active  and  aggressive, 
and  has  become  the  dominating  element  in  the 
Church.  The  Broad  Church,  representing  an  op- 
posite or  liberal  tendency  in  belief  and  ritualism, 
though  much  smaller  in  its  following,  has  also 
increased  at  the  expense  of  the  original  Low 
Church.  Another  feature  that  is  in  a  way  con- 
nected with  the  recent  religious  movement  within 
the  State  Church  is  the  increased  rate  of  gro^vth 
of  the  Roman  Catholic  Church,  as  it  is  a  part  of 
the  general  tendency  to  revert  to  a  more  definite 
dogma  and  a  more  elaborate  ritualism.  It  is 
true,  however,  that  the  Catholic  Church  has  for 
a  long  time  gained,  and  still  gains,  much  from 
immigration,  particularly  that  from  Ireland.  The 
number  of  Roman  Catholics  in  England  and  Wales 
at  the  end  of  the  nineteenth  century  was  esti- 
mated as  over  1.500,000.  There  are  no  govern- 
mental religious  statistics  from  which  may  be 
made  comparative  studies  of  the  different  de- 
nominations: but  the  figures  here  used  (the  esti- 
mates inchide  Wales)  are  taken  from  reasonably 
reliable  estimates.  From  these  it  is  found  that 
among  dissenting  bodies  the  ^Methodists  are 
strongly  in  the  lead,  the  Wesleyan  branch,  with 
522,933  (1900-01)  communicants,  exceeding  all 
other  forms  of  Methodism  combined,  including 
the  Primitive  Methodists,  Calvinistic  ^Methodists, 
United  Methodist  Free  Churches.  ^Methodist  Xew 
Connexion,  etc.  The  Congregationalists  and  the 
Baptists,  with  398,741  and  346.083  communi- 
cants respectively,  are  next  in  numerical  strength, 
while  the  Presbyterians,  who  are  so  predominant 
in  Scotland,  number  only  74,541.  The  Salvation 
Army  has  a  considerable  following,  and  there  is 
a  large  number  of  small  denominations,  including 
Bible  Christians.  Friends,  Unitarians,  etc.  Spe- 
cial emphasis  is  placed  upon  Sunday-school  work, 
the  number  of  scholars  claimed  by  most  of  the 
denominations  being  more  than  twice  the  num- 
ber of  their  commimicants.  Throughout  England 
there  are  80  s^niagogues  and  the  Hebrews  are 
estimated  at  120.000. 

Ethnology.  The  racial  history  of  England 
covers  many  thousands  of  years.  Chipped  stone 
implements  of  the  Chellan  type  haA^e  been  found 
in  the  Thames  Valley,  associated  with  bones  of 
elephants,  also  at  Hoxne  in  Suffolk,  in  the  val- 
ley of  the  Ouse,  in  the  Isle  of  Wight,  in  the 
valley  of  the  Avon,  and  in  the  caves  of  Brix- 
ham,  Ken's  Hole  (Devonshire),  of  Robin  Hood 
( Derbyshire ) ,  and  in  Wookey  Hole  ( Somerset- 
shire). The  middle  or  Mousterian  epoch  is  not 
fully  represented,  and  fewer  still  of  !^Iagdalenian 
implements  have  been  found.  (See  Mortillet, 
Le  prehistorique.  Paris.  1900.  for  summary  of 
explorations.)  The  earliest  race  knoAATi  was 
long-headed  (dolichocephalic),  so  much  so  that 
Boyd  Dawkins  identified  them  with  the  Eskimo. 
Then  followed  the  man  of  the  Long  Barrows, 
who  biiried  his  dead  in  stone  chambers  covered 
with  oval  mounds.  He  was  low  in  stature  and 
also  long-headed,  and  some  of  his  descendants  are 
still  to  be  seen  in  Devonshire  and  elsewhere.  The 
Roimd  Barrow  man,  who  followed  with  the  use 
of  pottery  and  metals  and  burning  his  dead,  was, 
on  the  contrary,  above  the  average  in  height, 
strong- jawed,  and  broad-headed  ( brachycephalic ) . 


Who  was  this  brachy cephalic  man?  Opinion  is 
divided.  Doubt  has  been  expressed  as  to  his  Celt- 
ic origin,  and  he  has  even  been  assigned  to  the 
northern  Mongolian  or  Turanian  race.  At  any  rate, 
a  primitive  dark  people  of  Celtic  speech  was  later 
overlaid  by  a  lighter  one.  The  dawn  of  written 
history  witnessed  the  invasions  of  Teutonic  long- 
heads and  the  retiring  of  the  Round  Barrow 
man.  The  Romans  in  their  conquests  changed 
the  biological  character  of  the  English  but  little. 
Saxon,  Dane,  Xonvegian,  and  Xorman,  all  long- 
heads, century  after  century,  pushed  the  broad- 
heads  into  Wales,  North  Scotland,  and  Ireland. 
The  largest  proportion  of  the  people  of  England 
are  now  dolichocephalic  (index,  76-79),  This 
uniformity  in  head  form  proceeds  from  two 
ethnic  types — the  Mediterranean  or  Iberian  in 
Spain,  and  the  Teutonic  in  Scandinavia.  Con- 
sult: Keane.  Man:  Past  and  Present  (Cambridge, 
1899)  ;  Ripley,  Races  of  Europe  (New  York, 
1899)  ;  and  Macnamara,  Origin  and  Character  of 
the  British  People  (London.  1900).  In  the 
supplement  to  the  last  named,  under  the  head 
"British  Isles/'  will  be  found  an  exhaustive  list 
of  the  many  valuable  works  on  the  ethnology  of 
England. 

HISTORY. 

Of  the  inhabitants  of  England  before  the  first 
century  B.C.  little  is  known.  In  some  of  the 
ancient  geographers  there  are  a  few  scattered 
notices  of  a  rude  population,  with  whom  a 
limited  commerce  in  tin  was  carried  on  by  the 
Phoenician  merchants :  but  further  than  this  our 
information  scarcely  extends.  (See  Britannic.e 
IxsruE. )  With  the  two  invasions  of  Julius  Csesar. 
in  B.C.  55  and  54,  the  recorded  history  of  England 
may  be  said  to  begin.  It  was  not  until  a  century 
later,  however,  that  the  Romans  made  a  serious 
attempt  to  conquer  the  island.  Between  a.d.  43 
and  84  they  subdued  all  that  portion  of  the  island 
south  of  the  Firth  of  Forth,  and  after  that  they 
held  possession  for  over  300  years.  The  Chris- 
tian religion  was  introduced,  and  the  people  be- 
came Roman  to  a  very  great  extent.  During  the 
period  of  migrations  the  Romans  were  compelled, 
early  in  the  fifth  century,  to  recall  the  legions 
from  Britain.  (See  Britannia.)  An  account 
of  the  country  during  the  period  intervening  be- 
tween the  withdrawal  of  the  Romans  and  the 
Xorman  Conquest  will  be  found  iinder  Anglo- 
Saxons. 

During  the  latter  half  of  the  reign  of  Edward 
the  Confessor  (1042-66^  the  Government  was 
actually  directed  by  Harold,  son  of  Earl  Godwin : 
and  on  the  death  of  Edward.  Harold,  although 
not  of  the  royal  line,  was  chosen  king  by  the 
nobles  and  bishops.  William,  Duke  of  Xormandy. 
claimed  that  this  election  was  illegal,  and  that 
the  crown  belonged  rightfully  to  him.  He  based 
his  claim  (1)  on  the  fact  that  he  was  Edward's 
nearest  relative:  (2)  on  an  alleged  promise  of  the 
crown  made  by  Edward:  (3)  on  an  oath  of  sup- 
port which  Harold  was  said  to  have  given.  With 
the  blessing  of  the  Pope  and  at  the  head  of  an 
army  of  adventurers.  William  invaded  England 
in  1066.  On  October  14th  the  two  rivals  engaged  in 
battle  at  Senlac.  near  Hastings,  and  the  army  of 
Harold  was  overthroAvn  and  he  himself  slain. 
The  greater  part  of  the  nation  was  soon  weary  of 
the  strife,  and  on  Christmas  Day.  1066,  William 
received  the  crown  through  election  by  the  Witan. 
During  the  next  five  years  the  conquest  was  com- 
pleted and  William  was  universally  recognized. 
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He  remodeled  the  Cliurch.  replacing  the  English 
clergy  witli  Normans,  and  asserting  his  own  su- 
premacy. He  checked  the  power  of  tlie  nobility 
by  the  Salisbury  Oath,  in  1080,  when  every  free 
man  SAvore  fealty  directly  to  the  King;  by  the 
abolition  of  the  great  earldoms  which  had  existed 
under  Edward:  by  bestowing  many  small  and 
scattered  fiefs,  instead  of  large  contiguous  tracts 
of  lands  on  his  chief  tenants;  and  by  maintaining 
the  old  local  moots,  Avhich  were  independent  of 
the  baronial  courts.  He  conciliated  the  people 
by  his  strict  justice  and  by  confirmation  of  the 
laws  of  Edward  the  Confessor.  William  caused 
a  survey  to  be  made  of  all  the  lands  in  England, 
the  results  of  which  were  embodied  in  the  Domes- 
day Book,  completed  in  1086.  His  son,  William 
Kufus  (1087-1100),  ruled  tyrannically,  and  pro- 
voked revolts  both  among  the  chief  barons  and 
the  clergy  after  his  death.  Heniy  I.  (1100-35), 
his  brother,  usurped  the  throne  and  won  general 
support.  He  granted  the  Charter  of  Liberties 
(1100),  by  which  the  evil  customs  of  the  preced- 
ing reign  were  abolished.  He  married  an  Eng- 
lish wife,  and  showed  especial  favor  to  his  Eng- 
lish subjects,  who,  in  return,  supported  him 
against  his  brother  Eobert,  Duke  of  Normandy. 
He  made  peace  with  the  Church  by  recalling  the 
Archbishop  of  Canterbury,  who  had  been  exiled 
by  his  brother,  and  by  arranging  a  compromise 
concerning  the  subject  of  investitures  (q.v. )  on 
practically  the  same  lines  as  the  Concordat  of 
Worms.  (See  Coxcordat.  )  Unfortunately, 
Henry's  son  and  heir  Mas  drowned  in  the  White 
Ship,  in  1120,  and  this  led  to  a  civil  war,  for 
Henry  persuaded  the  Great  Council  to  swear 
allegiance  to  his  daughter  Matilda ;  but  after 
his  death  the  Council,  not  wishing  to  be  ruled 
by  a  woman,  chose  his  nephew  Stephen.  The 
war  between  the  adherents  of  Stephen  and  Ma- 
tilda di'agged  on  from  1136  to  1153.  During  this 
time  the  nobles  became  all-powerful,  building 
many  'adulterine'  (i.e.  unauthorized)  castles, 
and  the  clergy  became  independent  of  royal  con- 
trol. In  11.38  King  David  of  Scotland,  who  was 
supporting  Matilda,  was  defeated  in  the  'Battle 
of  the  Standard.'  From  1139  :Matilda  herself 
waged  war  in  England.  Stephen  was  generally 
unsuccessful,  and  in  1153  he  was  obliged  to  con- 
clude the  Peace  of  Wallingford,  by  which  Henry, 
son  of  JIatilda  and  of  Geoffrey  Plantagenet, 
Count  of  Anjou,  was  accepted  as  Stephen's  suc- 
cessor. 

With  the  accession  of  Henry  II.  (1154-89),  the 
first  Plantagenet  king,  England  entered  upon  a 
new  phase  of  its  history.  His  possessions  in 
France  were  far  more  extensive  than  England. 
From  his  father  he  inherited  Anjou,  jNIaine,  and 
Touraine ;  from  his  mother,  Normandy  and  a 
claim  to  the  overlordship  of  Brittany.  By  his 
marriage  with  Eleanor,  the  divorced  wife  of 
Louis  V'll.  of  France,  he  had  secured  Aquitaine. 
For  a  time  there  was  danger  that  England 
would  become  merely  a  province  dependent  upon 
the  French  lands  of  Henry.  There  was  also  a 
great  possibility  that  Henry  might  wrest  from 
the  French  King,  whose  territories  were  insignifi- 
cant in  extent  by  the  side  of  Henry's,  the  over- 
lordship of  all  France.  Henr^'  spent  most  of  his 
reign  on  the  Continent,  ruling  his  territories ; 
yet  he  foimd  time  to  reestablish  the  royal  au- 
thority in  England.  He  maintained  order,  se- 
cured greater  power  for  the  royal  judges,  who 
made  yearly  circuits,  gave  authority  to  the  grand 


juries  to  examine  into  criminal  cases,  enrolled 
all  the  freeholders,  and  compelled  them  to  bear 
arms  in  his  service  by  the  Assize  of  Arms.  In 
attempting  to  reform  the  Church  and  restrict  its 
authority,  by  the  Constitutions  of  Clarendon 
( 116-1) ,  he  came  into  conflict  with  Thomas  Becket. 
( See  Becket,  Thomas  ;  Clarendon,  Constitu- 
tion .s  OF.)  The  murder  of  Becket  compelled 
Henry  to  abandon  for  a  time  a  part  of  his  claims 
to  control  the  Church ;  but  on  the  whole  he  was 
able  to  assert  his  authority  effectively  later  in  his 
reign.  He  also  became  overlord  of  Scotland  and 
Wales,  whose  rulers  submitted  to  him.  In  1171 
he  invaded  Ireland,  and  was  recognized  as  ruler 
by  most  of  the  Irish  kings.  The  real  conquest  of 
Ireland  (q.v.),  however,  did  not  take  place  for 
some  centuries.  Henry's  autocratic  administra- 
tion made  many  rebels.  Chief  among  these  were 
his  own  sons,  who  successively  rose  in  insurrec- 
tion and  were  aided  by  the  French  kings.  Two  of 
his  sons  —  Henry,  the  heir  to  the  throne,  and 
Geoffrey  —  died  during  their  father's  lifetime. 
Finally,  the  coalition  of  Philip  Augustus  of 
France  and  Richard  the  Lion-Hearted,  Henry's 
third  son,  who  were  joined  soon  after  by  John 
Lackland,  the  King's  youngest  son,  defeated 
Henry,  in  1189.  His  death  followed  almost  im- 
mediately. Richard  (1189-99)  spent  less  than 
a  year  in  all  in  England.  The  first  half  of  his 
reign  was  spent  on  his  crusade;  the  second 
in  an  indecisive  war  with  France.  At  his  acces- 
sion a  great  massacre  of  Jews  took  place  at 
York,  greatly  to  Richard's  anger.  The  excessive 
taxation  necessitated  by  Richard's  foreign  expedi- 
tions aroused  great  discontent.  His  brother  John 
(1199-1216)  Avas  extremely  tyrannical  and 
cruel.  His  evil  rule  caused  a  general  revolt,  which 
resulted  to  the  great  advantage  of  the  whole 
nation.  Philip  Augustus  stripped  him,  in  1202-05. 
of  a  great  part  of  his  French  possessions,  under 
a  decree  of  confiscation,  because  John  refused  to 
go  to  the  court  of  his  overlord,  Philip,  to  answer 
crimes  charged  against  him  and  to  do  homage  for 
his  fiefs.  A  dispute  about  the  election  of  an 
archbishop  of  Canterbury  caused  a  quarrel  be- 
tween Pope  Innocent  III.  and  John,  wlio  refused 
to  receive  Stephen  Langton  (q.v.),  the  nominee  of 
the  Pope.  In  1208  Innocent  placed  England 
under  an  interdict,  and  the  following  year  ex- 
communicated John.  The  latter  attempted  re- 
sistance, but  when  he  was  deposed  by  the  Pope 
in  1213,  and  realized  that  he  could  expect  no  aid 
from  his  disaffected  subjects,  he  submitted  and 
became  the  vassal  of  the  Pope,  accepting  Eng- 
land as  a  Papal  fief  and  agreeing  to  pay  1000 
marks  each  year  in  recognition  of  his  vassalage. 
He  had  felt  obliged  to  surrender  to  the  Pope  be- 
cause he  was  threatened  with  a  revolt  of  his  own 
subjects,  and  hoped  to  break  their  resistance  by 
the  Pope's  aid.  When,  however,  his  attempt  to 
reconquer  his  French  territories  was  defeated 
by  the  victory  of  Philip  Augustus  over  Otho  IV. 
of  Germany,  the  ally  of  John  at  Bouvines  ( 1214) , 
his  subjects  determined  to  revolt.  The  barons  met 
in  January,  1215,  and  demanded  the  redress  of 
their  grievances.  As  John  procrastinated,  they 
marched  in  arms  against  him  and  compelled  him, 
in  June,  to  sign  the  Magna  Charta.  This  con- 
tained no  new  principles,  but  it  was  a  written 
acknowledgment  of  the  rights  of  the  subjects. 
It  established  firmly  two  great  English  princi- 
ples— that  no  one  should  suffer  arbitrary  im- 
prisonment, and  that  no  tax  should  be  imposed 
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without  the  consent  of  the  council  of  the  nation. 
A\l  classes  were  protected  by  its  provisions,  and 
no  distinction  was  made  between  Xorman  and 
Saxon.  Twentv-five  barons  were  constituted  a 
committee  to  see  that  the  provisions  of  the  char- 
ter were  obser\'ed.  John,  however,  had  no  inten- 
tion of  keeping  his  agreement,  and  the  Pope  an- 
nulled the  charter  and  exconnnunicated  the  lead- 
ers in  the  revolt.  The  barons  then  offered  the 
crown  to  Louis,  son  of  Philip  Augustus,  who 
landed  in  England.  Before  a  decisive  combat 
took  place  John  died,  October  19,  1216.  See 
Magna  Chabta. 

His  son,  Henry  III.  ( 1216-72) ,  who  was  a  mere 
boy,  Avas  crowned,  and  the  English  barons  rallied 
to  his  support.  Louis  was  driven  from  the  king- 
dom, through  the  efforts  of  the  .Justiciar  Hubert 
de  Burgh  (q.v.),  and  England  was  saved  for  the 
English  by  the  Treaty  of  Lambeth  (1217).  For 
eleven  years  the  country  was  well  governed  by 
William,  Earl  of  Pembroke,  and  Hubert  de 
Burgh.  Then  ensued  a  period  of  misgovernment 
imder  Henry's  personal  rule.  He  confirmed  the 
charter  repeatedlv,  but  never  kept  his  promises. 
He  favored  foreign  nobles,  allowed  English  liv- 
ings to  be  given  to  Italians,  and  was  wholly  sub- 
servient to  the  Pope.  In  1258  the  barons,  exas- 
perated by  his  conduct,  met  in  the  so-called  "Mad 
Parliament.'  They  were  led  by  Simon  de  Mont- 
fort,  the  King's  brother-in-law.  They  demanded 
a  better  government  and  the  observance  of  the 
charter.  By  the  Provisions  of  Oxford  (q.v.), 
which  they  enacted,  the  government  was  trans- 
ferred from  the  King  to  a  council  of  barons. 
Their  rule  was  not  successful,  however,  and  in 
12G4  Louis  IX.  of  France,  who  had  been  asked  to 
be  the  arbitrator  between  the  King  and  the 
barons,  gave  his  opinion  in  the  so-called  [Mise 
of  Amiens  that  the  provisions  were  illegal.  Civil 
war  ensued.  Henry  was  defeated  at  Lewes  ( 1264) , 
and  by  the  ']Mise  of  Lewes'  the  King  was  compelled 
to  agree  to  the  demands  of  the  barons.  The  fol- 
lowing year  Simon  de  ]\Iontfort,  who  was  the 
real  ruler,  called  a  Parliament,  to  which  burgh- 
ers were  summoned,  as  well  as  the  barons,  clergy, 
and  knights  of  the  shire.  This  precedent  was 
followed  later  by  Edward  I.  In  the  same  year 
Simon  was  killed  in  the  battle  of  Evesham,  in 
which  the  baronial  forces  were  overthrown  by  the 
King's  troops,  under  the  command  of  Prince  Ed- 
ward. Simon's  son  and  some  of  the  barpns  con- 
tinued the  struggle  for  about  a  year  longer,  but 
all  parties  were  weary  of  the  strife  and  longed 
for  peace.  Under  the  'Dictum  of  Kenilworth' 
they  all  surrendered,  and  in  1267  Henry,  by  the 
'Statutes  of  ^Marlborough,'  granted  almost  all 
their  demands.  Peace  followed,  and  Edward  I. 
(1272-1307)  inherited  a  united  kingdom.  He 
ruled  justly,  in  accordance  with  the  charter  and 
with  the  aid  of  Parliament.  In  1298,  by  the 
Confirmatio  Cartariim,  he  agreed  that  no  tax 
should  ever  be  levied  except  by  common  consent. 
From  this  time  the  government  was  to  be  man- 
aged conjointly  by  the  sovereign  and  Parliament. 
The  latter  Edward  had  strengthened  by  summon- 
ing, in  129.5.  the  '^lodel  Parliament,'  which  was 
composed  of  the  tenants-in-chief,  representatives 
of  all  classes  of  the  clergy,  knights  of  the  shires, 
and  two  citizens  from  each  city  or  borough.  By 
his  other  laws  Edward  attempted  to  restrict  the 
power  of  the  clergj'  and  of  the  barons.  The  most 
noted  were  the  Quo  JVarranto  (1278),  intended 
to  lessen  the  local   power  and  privileges  of  the 


barons:  the  'Statute  of  Winchester'  ( 1285) .  which 
renewed  the  "Assize  of  Arms":  the  Quia  Eiuptores 
(1290),  which  restricted  subinfeudation:  and  the 
'Statiite  of  ^Mortmain"  (1279)_,  which  forbade  the 
acquisition  of  land  in  'mortmain'  by  the  Church. 
Edward  is  frequently  called  'the  English  .Jus- 
tinian.' He  subdued  Wales  between  1277  and 
1283.  and  Edward  II.,  born  in  Carnarvon  Castle 
(1284),  received  the  title  of  Prince  of  Wales, 
which  has  been  borne  by  the  heir  apparent  ever 
since.  In  1290  the  .Jews  were  expelled  from  Eng- 
land. In  the  following  year  Edward  claimed 
the  overlordship  of  Scotland  as  a  preliminary 
to  his  acting  as  arbitrator  between  the  various 
claimants  to  the  throne,  and  received  the  homage 
of  Baliol.  to  whom  the  crowTi  was  awarded.  The 
Scotch,  however,  rose  in  resistance  under  great 
leaders  like  Wallace  and  Bruce,  and  Edward's 
incompetent  son  and  successor,  Edward  II.  (1307- 
27),  proved  unequal  to  the  task  of  retaining  his 
father's  conquests.  After  various  wars  (see 
Scotl.\xd),  the  principal  event  of  which  was  the 
battle  of  Bannockbum  (1314),  by  the  Treaty 
of  Northampton,  in  1328,  the  independence  of 
Scotland  was  acknowledged.  Edward  II.  was  a 
weak  ruler,  who  spent  his  reign  in  a  continuous 
struggle  with  the  barons.  The  general  result 
was  a  weakening  of  the  royal  authority.  His 
wife,  Isabella,  and  her  lover,  ^lortimer,  head- 
ed a  rebellion  against  him_,  and  were  joined  by 
Prince  Edward.  The  unfortunate  King  was  de- 
posed by  Parliament  in  1327.  and  was  soon  after- 
wards murdered.  Edward  III.  (1327-77)  at- 
tempted unsuccessfully  to  regain  authority  over 
Scotland,  which  was  aided  in  the  contest  by 
France.  The  attitude  of  France  was  one  of  the 
causes  which  led  to  the  Hundred  Years'  War 
(q.v.).  In  addition,  Edward  feared  that  he  might 
lose  Gascony.  the  most  important  French  pos- 
session which  England  had,  and  that  Flanders, 
the  great  wool  market  for  England,  might  be 
seized  by  the  French  King.  He  therefore  laid 
claim  to  the  French  crown,  as  the  grandson  of 
Philip  IV.  As  his  descent  was  through  the  fe- 
male line  (see  Salic  L.\^w).  and  as  there  were 
more  direct  heirs,  his  claim  was  not  legally  good: 
but  it  was  sufficient  as  a  cause  for  war.  The 
first  period  of  the  war  was  distinguished  by  the 
great  English  victories  of  Crecy  (1346)  and 
Poitiers  (1356)_.  and  ended  with  the  Treaty  of 
Bretigny  (1360).  By  this  treaty  Aquitaine  was 
ceded  to  England,  and  Edward  abandoned  his 
claim  to  the  French  crown.  His  wars  compelled 
him  to  seek  aid  constantly  from  Parliament,  and 
to  grant  to  it  more  extensive  powers.  In  the 
midst  of  the  war  England  was  visited,  in  1348 
and  1349,  by  the  terrible  scourge  of  the  Black 
Death,  which  is  said  to  have  destroyed  one-third 
of  the  population.  Labor  became  scarce,  and  the 
'Statute  of  Labourers'  was  enacted,  for  the  benefit 
of  the  landlords,  in  1349,  to  prevent  the  peasants 
from  demanding  higher  wages  and  to  compel 
them  to  perform  their  ser^'iees  as  villeins.  This 
caused  great  discontent,  which  was  fomented  by 
the  preaching  of  the  Lollards  (q.v.).  the  follow- 
ers of  .John  Wiclif.  Edward  III.  was  succeeded 
in  1377  by  Richard  II.  The  collection  of  a 
poll-tax  in  1381  led  to  the  Peasants'  Revolt,  in 
which  Wat  Tiler  was  one  of  the  leaders.  The 
revolt  was  suppressed  with  great  cruelty  by  the 
nobles.  Richard  II.  was  under  the  control  of  the 
great  barons,  except  for  brief  periods  of  personal 
rule  through  favorites,   until   1389.     Tlie  barons 
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were  determined  to  wrest  all  authority  from  the 
King,  and  in  the  'Wonderful'  or  'Merciless  Par- 
liament' (1388)  impeached  the  King's  advisers. 
But  the  following  year  Richard  secured  full  au- 
thority, and  ruled  in  accordance  with  the  Consti- 
tution until  1397.  In  the  meantime  the  Hundred 
Years'  War  had  been  dragging  on,  having  been  re- 
newed in  13G9,  and  the  French  had  reconquered 
Aquitaine.  Richard  v.as  bent  upon  a  French 
alliance,  not  a  war,  and  in  1396  married  Isa- 
bella, tlie  eiglit -year-old  daughter  of  King  Charles 
VI.  of  France.  This  marriage,  and  his  surrender 
of  Brest  and  Cherbourg  to  the  French,  incensed 
his  subjects.  The  surrender  was  just,  as  these 
cities  had  been  pledged  to  him  as  security  for  a 
debt,  and  the  debt  had  been  paid ;  but  his  sub- 
jects did  not  understand  this,  and  thouglit  that 
he  was  sacrificing  English  interests.  ^loreover, 
his  revenge^  in  1397,  on  the  leading  members  of 
the  baronial  party,  for  whieli  he  had  been  biding 
his  time,  raised  up  many  enemies.  While  Rich- 
ard was  absent  in  Ireland,  in  1399,  Henry  Boling- 
broke,  Earl  of  Hereford,  the  son  of  John  of 
Gaunt  (Duke  of  Lancaster,  fourth  son  of  Edward 
III.),  landed  in  England  and  was  joined  by 
many  of  the  leading  nobles.  Richard  was  compelled 
to  abdicate  in  1399,  and  Hereford  was  chosen  King 
by  the  Parliament  as  Henry  IV.  Thus  Parlia- 
ment asserted  tlie  right  to  regulate  the  succes- 
sion, and  the  House  of  Lancaster  obtained  the 
crown.  Before  leaving  the  reigns  of  Edward  III. 
and  Richard  II.,  it  is  necessary  to  notice  their 
long  series  of  laws  directed  against  the  pre- 
tensions of  the  Papal  curia.  By  the  'Statutes 
of  Provisors'  (1351  and  1390),  the  Pope  was 
prevented  from  disposing  of  English  livings.  By 
the  'Statutes  of  Praemunire'  (1353.  1365,  and 
1393),  the  powers  of  the  curia  were  greatly  re- 
stricted, and  Englishmen  were  subjected  to  severe 
penalties  if  they  appealed  to  the  curia  or  ob- 
tained bulls  from  Rome.  The  'Statute  of  Mort- 
main' was  also  reenacted  in  1391. 

The  reign  of  Henry  IV.  (1399- 1413)  was 
marked  by  a  strict  adherence  to  constitutional 
forms,  by  frequent  rebellions,  and  by  the  persecvi- 
tion  of  the  Lollards.  As  he  owed  his  title  wholly 
to  Parliament,  Henry  felt  obliged  to  pay  to  it 
due  deference;  and,  as  he  had  received  aid  as  a 
champion  of  the  Church,  he  thought  it  necessarj' 
to  persecute  heresy.  The  statute  De  Herel ico  Com- 
biirevdo  was  passed  against  the  Lollards  in  1401, 
and  in  the  ensuing  years  many  were  burned. 
The  four  rebellions  were  caused  by  the  adherents 
of  Richard.  The  most  noted  was  the  conspiracy 
of  the  Earl  of  Xorthumberland,  his  son.  Henry 
Percy,  surnamed  'Hotspur,'  and  Owen  Glendower. 
This  was  cruslied  in  the  great  battle  of  Shrews- 
bury (1403).  The  reigns  of  Henry  V.  (1413-22) 
and  HcTiry  VI.  ( 1422-61)  were  notable  mainly  for 
the  continviation  of  the  Hundred  Years'  War. 
Henry  V.  claimed,  with  practically  no  right,  the 
French  crown.  The  claim  was  popular  in  England, 
as  the  war  was  looked  upon  as  a  national  one. 
The  brilliant  victory  of  Agincourt  (1415)  flat- 
tered the  national  pride.  In  1420.  by  the  Treaty 
of  Troyes.  Henry  was  declared  lieir  to  tlie  French 
throne.  His  early  death,  leaving  only  an  infant 
son.  Henry  VI.,  frustrated  all  the  hopes  of  the 
English,  althougli  the  royal  infant  was  c^o^^^led 
King  of  France,  and  the  English  held  most  of  the 
French  kingdom.  The  marvelf)us  career  nf  -Joan 
of  Arc  (q.v.)  and  a  general  national  rising  in 
France  caused  the  loss  of  all  the  French  posses- 


sions except  Calais  in  1453.  The  mental  inca- 
pacity of  Henry  VI.  and  the  ill  success  of  the 
French  War  caused  the  House  of  York  to  put 
forward  a  claim  to  the  throne,  which  resulted  in 
the  War  of  the  Roses.  (See  Ro.SES,  Waks  of 
THE.)  We  cannot  go  into  the  details  of  the  war, 
in  which  there  were  frequently  apparent  recon- 
ciliations and  alternate  victories.  Edward,  Duke 
of  York,  was  proclaimed  King,  as  Edward  IV.,  in 
1461,  and  ruled  until  1483.  although  Henry  VI. 
was  restored  for  a  time  in  1470-71,  through  the 
efforts  of  the  Earl  of  Warwick,  the  great  king- 
maker. His  successor  was  his  young  son,  Edward 
v.,  but  the  throne  was  almost  immediately 
usurped  by  Richard  III.,  brother  of  Edward  IV. 
In  1485  Richard  met  his  death  on  Bosworth 
Field,  when  Henry  Tudor,  Earl  of  Richmond,  in- 
vaded England.  The  long  war  had  thus  caused 
two  changes  of  dynasty — from  Lancaster  to  York, 
and  then  again  to  Lancaster  or  Tudor.  Almost 
all  of  the  old  nobility  were  destroyed  while  fight- 
ing on  one  side  or  the  other.  The  Crown  obtained 
great  wealth  through  confiscation  of  the  prop- 
erty of  its  opponents,  and  was  thus  rendered  inde- 
pendent of  Parliamentary  grants.  Consequently, 
Parliaments  were  seldom  summoned.  There  was 
much  illegal  taxation,  in  the  form  of  enforced 
'benevolences,'  or  gifts  from  the  subjects.  This 
period  paved  the  way  for  the  despotism  of  the 
Tudors. 

With  the  union  of  the  houses  of  Lancaster 
and  York  by  marriage  under  Henry  VII.  (1485- 
1509) .  the  modern  period  begins  for  England.  The 
great  nobles  having  exterminated  themselves  in 
the  Wars  of  the  Roses,  during  which  wars  the 
House  of  Commons  had  become  the  mere  tool  of 
opposing  factions,  there  was  room  for  that  in- 
creased strength  of  I'oyal  power  whicli  marks  the 
beginning  of  the  modem  epoch.  By  enforcing 
the  laws  against  livery  and  maintenance,  Henry 
VII.  curbed  the  nobles,  while  his  court  of  Star 
Chamber  gave  justice  to  tlie  weak  against  tlie 
strong,  in  cases  Avhich  the  ordinary  courts  could 
not  reach.  He  levied  illegal  taxes,  called  'benevo- 
lences,' from  the  richer  classes  without  consent  of 
Parliament.  Although  disturbed  by  invasions  of 
pretenders  to  the  throne,  his  reign  was  one  of 
peace  and  economy.  In  1497  John  Cabot  sailed 
from  Bristol  and  secured  for  England  the  credit 
of  tlie  discovery  (or  rediscovery)  of  the  main- 
land of  North  America.  It  was  during  Henry 
VII. 's  reign  that  the  Renaissance  began  to  jire- 
vail  in  England— that  great  reaction  against  the 
conventional  thought,  conventional  religion,  and 
asceticism  of  the  ^liddle  Ages  which  led  the  way 
to  the  Reformation,  about  which  the  chief  inter- 
est of  Henry  VIII. 's  reign  centres. 

The  origin  of  the  Reformation  in  England  was 
the  divorce  Avhich  Henry  VIII.  (1509-47)  desired 
to  have  from  his  wife.  Catliarine  of  Aragon.  Fail- 
ing to  secure  this  from  Pope  Clement  VII.,  who 
was  under  Spanish  influence,  he  had  the  English 
clergy  and  some  of  the  European  imiversities  de- 
clare the  marriage  void,  and  married  Anne  Bo- 
lejTi.  He  found  in  his  able  minister,  Thomas 
Cromwell,  in  Archbishop  Cranmer  of  Canterbury, 
and  in  a  subservient  Parliament,  which  sat  from 
1529  to  1536,  the  willing  agents  of  his  schemes. 
Parliament  passed  a  series  of  acts  completely 
separating  tlie  Church  of  England  from  Rome, 
rendering  the  inferior  clergv  amenable  to  the  civil 
courts,  and  placing  the  laws,  as  well  as  the  ac- 
tions, of  the  clerical  convocation  under  the  King's 
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control.  Chief  of  these  acts  was  the  Act  of  Suprem- 
acy, in  1535,  appointing  the  King  'Protector  and 
only  Supreme  Head'  of  the  Church  of  Enghmd. 
In  1536,  the  smaller  monasteries  were  suppressed 
and  the  translation  of  the  Bible  was  authorized; 
in  1538  relics  and  images  were  destroyed  and 
in  1539  the  greater  monasteries  were  suppressed. 
Nevertheless,  the  Six  Articles  of  1539  enforced 
conformity  with  the  chief  doctrines  of  the  Catho- 
lic Church.  Although  the  variations  of  Henry 
VIII. 's  ecclesiastical  policy  Avere  intimately  con- 
nected with  his  numerous  marriages,  they  went 
as  far  as  the  people  desired.  His  own  motives 
were  mainly  selfish  and  sensual.  He  squan- 
dered his  father's  enormous  hoard,  plundered  the 
Church,  debased  coinage,  and  left  the  kingdom 
poor.  The  confiscated  Church  property  he  be- 
stowed on  favorites,  founding  a  new  aristocracy 
and  gentry,  who  were  the  later  mainstay  of  the 
Tudor  dynasty.  But  these  were  harder  masters 
than  the  conservative  monasteries,  and  inclosed 
the  common  pasture  and  arable  lands  into  sheep- 
•\valks,  turning  out  the  peasantry,  and  other- 
wise disregarding  their  time-honored  customs. 
This  made  the  Reformation  unpopular  with  the 
masses. 

Under  Henry's  successor,  Edward  VI.  (1547- 
53),  a  minor,  the  reformation  of  doctrine  fol- 
lowed. The  Book  of  Common  Prayer  (1549, 
1553)  established  a  uniform  service  in  the 
English  language,  and  the  Forty-two  Articles 
(1551)  were  even  Calvinistic  in  tone.  The  un- 
scrupulous ministers  and  courtiers,  who  used  the 
Reformation  only  for  private  gains,  made  it  still 
more  unpopular.  Two  great  rebellions  were  sub- 
dued by  the  aid  of  foreign  mercenaries — Jack 
Rett's  rebellion  against  the  inclosure  of  the  com- 
mon lands  in  Norfolk,  and  another  in  Cornwall 
and  Devon  against  the  Reformation  itself.  Under 
Mary  (1553-58),  a  devout  Catholic,  the  reaction 
came.  The  Parliament  of  1553  restored  Catholic 
worship,  but  was  imwilling  to  return  confiscated 
Church  property,  to  tolerate  the  subordination  of 
England  to  Spain  by  INIary's  proposed  marriage  to 
Philip.  An  attempted  rebellion  under  Sir  Thomas 
Wyatt  and  the  Duke  of  Suffolk  was  suppressed, 
and  the  Queen  married  Philip  of  Spain.  In  1555 
Parliament  repealed  the  laws  of  Henry  VIII.,  re- 
uniting the  Church  of  England  with  Rome.  In 
the  persecution  of  the  Protestants  that  followed, 
nearly  300  victims  are  said  to  have  been  burned. 
Bishops  Ridley  and  Latimer  and  Archbishop 
Cranmer  among  them.  The  nation  was  so  in- 
censed that  Clary's  successor  found  ready  sup- 
port for  her  Protestant  tendencies. 

The  policy  of  Elizabeth  (1558-1603)  was  a 
compromise  between  the  radical  tendencies  of  her 
predecessors.  By  the  Act  of  Uniformity  the  use 
of  a  new  prayer  book,  based  on  that  of  Edward 
VI.,  was  established,  and  the  Act  of  Supremacy 
gave  her  the  virtual  headship  of  the  Church.  The 
Thirty-nine  Articles  fixed  the  final  constitution 
of  the  Anglican  Church,  with  Protestant  dogmas, 
but  with  a  retention  of  the  hierarchy,  and  in 
part  of  the  cult,  of  the  Catholics.  But  above  all  else 
the  Church  was  national.  Archbishop  Parker 
was  the  chief  instrument  in  bringing  about  this 
desirable  result.  The  advice  of  her  able  minister, 
William  Cecil,  enabled  Elizabeth  to  handle  po- 
litical questions  with  equal  .success.  On  the 
Continent  she  aided  the  Protestants  in  their 
struggles  against  the  overwhelming  power  of 
Spain,   especially   in   the   Netherlands.     The   In- 


vincible Armada,  sent  in  1587  to  subdue  England, 
was  defeated  by  Howard  and  Drake,  and  Eliza- 
beth became  the  acknowledged  head  of  the  Prot- 
estants of  Europe.  At  home  she  w^as  equally  suc- 
cessful, ruling  in  harmony  with  her  people, 
though  not  always  agreeing  with  Parliament. 
The  economic  legislation  of  her  reign  was  so  well 
founded  that  it  lasted  nigh  two  centuries.  Navi- 
gation laws  btiilt  up  a  marine,  corn  laws  aided 
agriculture,  and  the  great  trading  companies,  like 
the  Muscovy,  Eastland,  Levant,  and  East  India 
companies,  exported  English  industries  and 
brought  wealth  to  England.  The  Renaissance 
bore  fruit  in  the  most  brilliant  of  English  liter- 
ary epochs.    See  English  Literature. 

On  the  death  of  Elizabeth  the  Hotise  of  Tudor 
was  succeeded  by  that  of  Stuart,  tlie  crowns  of 
England  and  Scotland  being  united  tnider  James, 
the  son  of  Mary,  Queen  of  Scots.  With  the  sup- 
pression of  Tyrone's  rebellion  at  the  close  of 
Elizabeth's  reign,  the  subjugation  of  Ireland  may 
be  said  to  have  been  achieved,  although  it  was 
not  until  the  time  of  Cromwell  that  the  hold  of 
England  upon  the  whole  of  the  island  was  firmly 
fastened.  In  striking  contrast  to  the  preceding 
reign,  that  of  James  I.  (1603-25)  presents  con- 
stant quarrels  with  the  people  at  home  and  inca- 
pacity abroad.  Great  enterprises  were  indeed 
luidertaken,  such  as  the  planting  of  the  Colony  of 
Virginia,  but  the  King  had  little  part  in  them. 
His  ministers  were  unworthy  favorites,  chosen 
mainly  for  their  good  looks.  He  believed  in  the 
'divine  right'  of  kings,  and  his  ideas  of  the  duties 
of  subjects  were  at  variance  with  those  held  in 
England.  In  the  Great  Protestation  of  1621  Par- 
liament asserted  its  right  to  debate  on  State  af- 
fairs and  advise  the  King  concerning  them.  Al- 
though the  authorized  translation  of  the  Bible 
was  made  in  his  reign  ( 1604-11 ) .  he  thwarted  the 
general  desire  for  greater  liberty  of  Protestant 
practice  in  the  Church,  and  favored  the  hierarchy. 
'No  bishop,  no  king,'  was  his  motto.  He  forced 
an  unpopular  episcopacy  on  Scotland.  His  unwise 
attempt  to  obtain  a  Spanish  marriage  for  his 
son  brought  on  a  useless  and  expensive  war.  The 
inglorious  conduct  of  this  war,  and  of  another 
against  France,  waged  by  his  favorite  Bucking- 
ham, by  draining  the  royal  coffers,  helped  to 
bring  on  the  Puritan  Revolution. 

Unable  to  obtain  supplies  without  redressing 
the  grievances  of  Parliament,  James's  son, 
Charles  I.  (1025-49),  raised  forced  loans,  im- 
prisoning those  who  refused.  In  May,  1628.  Par- 
liament passed  the  so-called  Petition  of  Right, 
in  which  all  forms  of  taxation  witliout  con- 
sent of  Parliament  were  prohibited ;  there  should 
be  no  martial  law  in  time  of  peace,  and  no  one 
should  be  imprisoned  except  on  specific  charges. 
Charles  was  obliged  to  assent,  but  on  the  re- 
monstrance against  his  levying  tunnage  and 
poundage,  prorogued  Parliament.  After  the 
stormy  session  of  the  following  year,  he  ruled  for 
eleven  years  without  Parliament,  raising  taxes 
by  illegal  methods.  His  chief  ministers  were 
Tbomas  Wentworth,  a  very  able  man.  who  re- 
duced Ireland  to  order  nnd  obedience,  and  Arch- 
bishop Laud,  who  attempted  to  enforce  Church 
uniformity  by  the  observance  of  a  high  .ritual 
distasteful  to  the  people.  The  King's  instru- 
ment of  judicial  oppression  was  the  Star  Cham- 
ber ( q.v. ) ,  composed  of  the  Privy  Coimcil  and 
two  justices,  while  the  ecclesiastical  commission 
attended  to  the  Puritans.    An  attempt  to  force  a 


ENGLAND. 


745 


ENGLAND. 


new  ritualistic  prayer  book  on  Scotland  caused 
the  abolition  of  the  episcopacy,  liturgy,  and 
canons  there,,  and  an  armed  invasion  with  which 
Charles  was  unable  to  cope.  The  Long  Parlia- 
ment was  summoned  in  consequence  (1640).  Led 
by  Pym  and  Hampden,  it  passed  an  act  of  attain- 
der against  VVentworth,  now  Earl  of  Strafford, 
who  was  executed,  and  abolished  both  Star  Cham- 
ber and  ecclesiastical  commission.  In  1641  came 
the  Grand  Remonstrance'  (q.v.)  and  the  impeach- 
ment of  the  bishops,  and  Charles's  ill-advised 
attempt  to  seize  the  five  leaders  of  the  opposition 
hastened  the  now  inevitable  war,  which  opened 
with  the  indecisive  battle  of  Edgehill  in  1642. 
The  Scotch  were  drawn  into  the  struggle,  Parlia- 
ment adopting  their  Solemn  League  and  Covenant. 
Reorganized  on  the  New  Model  (q.v.)  by  Crom- 
well, the  Parliamentary  Army  bore  down  all  be- 
fore it.  At  Marston  Moor  and  Naseby  the  King 
was  hopelessly  beaten.  In  1646  Charles  became  a 
prisoner  of  the  Scotch,  by  whom  he  was  handed 
over  to  Parliament ;  his  execution  took  place  on 
January  30,  1649.  But  the  army,  which  was  inde- 
pendent in  religion  and  desired  toleration  of  the 
sects,  came  into  conflict  with  the  intolerant  Par- 
liament, which  was  Presbyterian.  The  so-called 
'Pride's  Purge'  in  December,  1648,  turned  out 
forty-one  Presbyterian  members.  England  was 
declared  a  Commonwealth  in  1649.  The  army 
under  the  lead  of  Cromwell  crushed  the  rebellion 
in  Ireland  with  great  bloodshed,  and  beat  the 
Scotch,  ^\ho  had  risen  for  Charles  II.  The  inevit- 
able result  was  that  the  army  ruled  supreme. 
Oliver  Cromwell,  its  general,  was  declared 
Lord  Protector  in  1653,  and  ruled  with  subservi- 
ent Parliaments  till  his  death  (1658).  His 
policy  was  the  French  alliance  against  Spain 
abroad  and  toleration  for  all  except  Catholics  at 
home.  Repeated  rebellion,  however,  forced  him 
to  withdraw  toleration  from  Episcopalians.  On 
the  death  of  Cromwell,  in  1658,  his  son  Richard 
was  named  Proteotor.  He  abdicated  in  the  fol- 
lowing year.  In  1660  General  IMonk  marched 
upon  London  and  put  an  end  to  the  Puritan 
regime. 

With  the  Restoration  came  reaction  against 
the  austere  morality  of  Puritan  times.  Nearly 
all  of  the  statesmen  were  profligate  and  corrupt. 
Charles  II.  (1660-85)  lived  chiefly  for  pleasure. 
His  advisers  were  in  the  main  as  bad  as  he  was, 
most  of  tlicm,  like  him,  being  in  pay  of  Louis 
XIV.  of  France.  Two  ruinous  wars  with  Hol- 
land were  waged  in  the  interests  of  that  power. 
Internal  legislation  was  reactionary.  Acts  were 
passed  compelling  magistrates  and  municipal 
officers,  clergymen,  fellows  of  the  universities, 
and  school-masters  to  conform  with  the  Estab- 
lished Church,  and  ministers  who  refused  were 
forbidden  to  come  within  five  miles  of  an  in- 
corporated town  or  their  former  parishes.  In 
1673  the  Test  Act  was  passed,  excluding  Catho- 
lics and  Nonconformists  from  public  offices.  A 
fictitious  Popish  plot  resulted  in  disgraceful  per- 
secutions of  the  Catholics  on  the  testimony  of 
Titus  Gates  (q.v.),  a  perjurer.  Attempts  to  ex- 
clude from  the  throne  the  Duke  of  York,  who 
had  embraced  Catholicism,  failed  though  the 
King's  opposition.  By  unscrupulous  use  of  tlie 
courts,  the  charters  of  all  l)oroughs  were  confis- 
cated and  remodeled  in  the  Tory  interest.  The 
Habeas  Corpus  Act,  however,  insuring  a  fair  trial 
to  every  prisoner,  was  passed  in  1679.  The  tlueo 
years  of  James  II.'s  reign   (1685-88)   were  taken 


up  with  an  attempt  to  restore  the  Roman  Cath- 
olic religion  chiefly  by  illegal  means.  By  his 
power  of  dispensing  with  the  law,  he  set  at 
naught  the  Test  Act,  and  forced  Catholics  into  the 
universities,  the  army,  and  even  into  the  royal 
council.  He  also  gathered  a  standing  armj'  to  fur- 
ther his  designs.  Failing  to  secure  toleration  for 
Catholics  from  the  Established  Church,  he  tried 
to  form  an  alliance  with  the  Dissenters,  but  only 
with  partial  success.  His  illegal  jjroclamation  of 
indulgence  was  resisted  by  the  bishops,  whom  he 
tried  in  vain  to  convict  of  libel.  The  birth  of  a 
male  heir,  with  the  prospect  of  a  perpetuation  of 
his  tyranny,  wore  out  the  public  patience.  Five 
of  the  most  influential  noblemen  of  England  in- 
vited William  of  Orange  to  invade  the  country. 
His  mere  appearance  was  enough  to  overthrow 
the  Government,  and  James  fled  to  France. 

The  Develophknt  of  Cabinet  Government. 
William  III.  was  the  husband  of  Mary,  the  eld- 
est daughter  of  James  II.  The  Convention  Par- 
liament of  1689,  which  was  assembled  to  deter- 
mine the  succession,  offered  the  crown  to  William 
and  Mary  conjointly,  accompanying  the  offer 
with  the  Petition  of  Right.  This  bill,  eml)odied 
in  the  famous  Bill  of  Rights,  put  an  end  to  the 
dispensing  power  as  used  by  James,  enacted  that 
no  Roman  Catholic  could  wear  the  crown,  and 
established  the  supremacy  of  Parliament.  The 
theory  of  the  Restoration  had  been  that  the 
King  and  Parliament  were  coordinate  in  power 
and  should  act  in  harmony  with  each  other ;  but 
this  had  been  demonstrated  to  be  impossible  by 
the  reign  of  James  II.  Henceforth  the  King's  min- 
isters were  answerable  to  the  House  of  Parlia- 
ment, and  so-called  cabinet  government  began. 
The  ministers  were  now  changed  in  accordance 
with  the  political  complexion  of  the  House  of 
Commons.  Although  ^^'illiam  III.  had  frequent 
cause  for  provocation  from  the  corrupt  politi- 
cians of  his  daj',  he  maintained  a  Avise  and 
moderate  domestic  policy.  In  the  battle  of  the 
Boyne,  he  defeated  James's  Catholic  subjects  in 
Ireland.  The  Toleration  Act  gave  Dissenters 
freedom  of  public  worship,  and  Presbyterianism 
was  established  as  the  national  religion  in  Scot- 
land. In  1694  the  freedom  of  the  press  was 
established,  triennial  Parliaments  were  provided 
for,  and  tlie  Bank  of  England  was  founded. 
William's  foreign  policy  involved  England  in 
two  long  wars  against  the  overwhelming  power 
of  France  under  Louis  XIV.,  for  the  second  of 
which  he  had  just  prepared  when  an  accident 
terminated  his  life  (1702).  His  successor.  Queen 
Anne  ( 1702-14)  ,was  a  good-hearted  woman,  of  no 
ability.  During  the  first  part  of  her  reign  she  was 
luider  the  influence  of  the  Duke  of  INIarlborough. 
On  the  Continent  he  continued  William's  policy, 
leading  the  allied  English,  Dutch,  and  German 
forces  to  brilliant  victories  over  the  generals  of 
Louis  XIV.,  especially  at  Blenheim  and  at 
Malplaquet,  which  forced  Louis  to  sue  for  peace. 
In  1707.  before  the  end  of  this  war,  the  legisla- 
tive union  with  Scotland  was  accomplished. 
Forty-five  Scotch  members  were  added  to  the 
Co7njnons  and  sixteen  to  the  Lords,  but  Scotland 
ictaincd  her  own  law.  church,  and  fortresses. 
iMir  the  history  of  the  United  Kingdom,  see 
Great  Britain  and  the  authorities  there  referred 
to. 
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ENGLAND,  Church  of.  The  dominant  re- 
ligious body  in  England,  for  the  greater  part  of 
her  history  the  established  Church  of  the  country. 
It  is  necessary  to  bear  in  mind  the  prior  exist- 
ence of  a  British  Church,  which — like  the  British 
nation — was  subsequently  either  uprooted,  sub- 
dued, or  assimilated  in  part,  a  fact  which  has 
an  important  bearing  upon  the  claims  which  are 
made  as  to  its  antiquity  and  continuity.  The 
exact  date  of  the  introduction  of  Christianity 
into  Britain  is  not  known.  Gildas,  a  British 
author  of  the  sixtli  century,  believes  that  it  was 
as  early  as  the  year  37.  Legends  assert  that 
the  island  was  visited  by  one  and  another  of  the 
Apostles.  Even  Eusebius  inclines  to  this  opin- 
ion, and  Theodoret  confirms  it.  There  is  more 
ground  for  believing  that  the  new  religion  was 
found  there  about  170,  having  come  from  Gaul 
or  from  Rome. 

When  we  reach  the  fourth  century  we  are 
treading  on  firmer  ground.  The  records  of  the 
Council  of  Aries,  314,  actually  give  us  the  names 
of  three  bishops  as  present  from  Britain:  Ebo- 
rius  of  York,  Restitutus  of  London,  and  Adel- 
pheus  or  Adelfius,  either  of  Caerlon  in  Wales 
or  of  Lincoln.  If  the  Caerlon  theory'  be  ac- 
cepted, these  sees  would  correspond  with  the 
Roman  provinces  into  which  the  country  was 
divided. 

In  the  early  days  of  eager  controversy,  it  is 
evident  that  the  British  Church  adhered  in 
doctrine  and  discipline  to  the  orthodox  side,  al- 
though, of  course,  there  were  some  who  were 
tainted  with  heresy.  Indeed,  there  seems  to  be 
no  doubt  that  Pelagius  was  a  native  of  Britain. 
It  is  difficult  to  determine  whether,  in  their 
anxiety  to  be  assured  of  their  orthodoxy,  the 
Britons  appealed  to  Rome  or  to  Gaul.  If  to  the 
former  (as  would  have  been  natural,  because  of 
its  prominence),  it  may  mean  no  more  than  that 
the  Bishop  of  Rome  confirmed  what  had  already 
been  decreed  by  the  Gallic  Council. 

After  the  overthrow  of  Pelagianism,  a  more 
dreadful  foe  was  encountered  in  the  persons  of 
the  Saxons  and  Angles,  whose  successful  invasion 
reduced  the  main  part  of  the  island  to  heathen- 
ism. 

The  outlook  for  the  Church  at  the  end  of  the 
sixth  century  was  gloomy  enough.  Then  it  was 
that  Gregory  the  Great,  moved  by  the  sight  of 
the  English  lads  in  the  slave-market  at  Rome, 


undertook  the  conversion  of  the  island,  and  sent 
thither,  in  597,  Augustine  and  his  fellow  mission- 
aries. Lpon  their  arrival  they  found  sev'eral 
bishops,  whom  they  endeavored,  but  in  vain,  to 
bring  into  submission  to  the  Pope.  Much  is  due 
to  them,  for  doubtless  their  mission  wrought 
great  changes  in  behalf  of  Christianity.  By  the 
death  of  the  Christian  King  Ethelbert  of  Kent 
( baptized  by  Augustine,  possibly  through  the  in- 
fluence of  his  Christian  Queen.  Bertha ) ,  and  the 
succession  to  the  throne  of  his  irreligious  son, 
Eadbald,  the  Church  received  a  severe  blow,  from 
which  his  conversion  enabled  it  to  rally.  For 
many  years  her  history  was  one  of  varied 
successes  and  failures.  Largely  by  means  of 
Irish  and  Scotch  missionaries  (among  whom 
were  Colomba,  Aidan,  and  Finan)  and  of  Mer- 
cians and  Saxons,  commissioned  by  Irish-born 
enthusiasts,  the  Church  had  been  planted  more 
or  less  firmly  in  all  the  English  kingdoms.  At 
this  time  there  was  no  national  unity — no  one 
Kingdom  of  England.  Likewise  there  had  not 
been  as  yet  in  the  Church  any  fusion  of  the 
British  and  Roman  parties,  each  of  them  main- 
taining with  great  tenacity  its  own  ecclesiastical 
uses.  One  of  the  chief  points  of  dispute  was  the 
proper  date  for  Easter  (q.v. ).  At  length,  in  the 
conference  at  Whitby  ( 664 ) ,  the  Roman  party 
gained  the  ascendency.  Thus  it  was  made  more 
easy  for  Theodore  (who,  in  668,  succeeded  to  the 
primacy,  and  was  one  of  the  great  men  of  his 
day)  to  unite  the  churches  of  the  several  king- 
doms into  what  may  properly  enough  be  called 
the  National  Church  of  England.  It  follows, 
therefore,  that  the  Church  is  in  no  way  in- 
debted to  the  State  for  its  original  establish- 
ment and  independence — being  really  the  older 
institution  of  the  two,  by  three  centuries.  In- 
stead of  the  State  establishing  the  Church,  it 
may  more  fairly  be  said  that  through  its  uni- 
fication the  Church  established  the  State.  The 
Council  of  Hertford  in  673  was  not  only  the  first 
ecclesiastical  gathering,  but  the  first  assembly 
of  any  kind  for  the  whole  of  England. 

Theodore  had  not  long  succeeded  in  effecting 
this  confederation  before  he  began  to  act  al- 
most as  an  English  pope.  In  Wilfrid,  Archbishop 
of  York,  he  met  a  prelate  of  consummate  talents 
and  determination,  who  would  not  allow  the 
claims  of  any  one  to  supremacy  over  him.  When 
Theodore  undertook,  Avithout  his  consent,  al- 
though supported  by  King  Egfrid,  to  carve  new 
dioceses  out  of  his  jurisdiction,  he  at  once  ap- 
pealed to  Rome.  This  is  the  first  of  such  appeals 
from  England  of  which  we  have  any  record.  He 
obtained  from  the  Pope  an  order  to  Theodore  for 
the  rectification  of  these  diocesan  lines,  with 
the  threat  of  deprivation  or  excommunication  for 
any  clergjanan  or  layman  who  might  disobey  the 
mandate.  The  King,  however,  imprisoned  Wil- 
frid, and  allowed  Theodore  to  go  unchecked  in 
his  schemes  of  organization,  for  which  he  seems 
to  have  had  uncommon  genius.  To  him  is  at- 
tributed the  origin  of  the  parochial,  or  perhaps, 
rather,  of  the  diocesan  system,  as  well  as  the  first 
regular  provision  for  the  pajTiient  of  tithes  and 
offerings,  not  to  the  bishop,  but  to  churches 
which  the  laity  had  built;  and,  further,  of  giv- 
ing to  such  laymen  the  right  of  patronage,  or 
of  presenting  clergy-men  to  certain  cures.  After 
his  death,  the  relations  between  the  Church  and 
the  State  grew  more  distinct  and  defined,  the 
latter  agreeing  to  protect  the  former  in  its  tem- 
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poralities  and  supremacy.  It  became  more  and 
more  the  religious  function  of  the  State,  and  at 
the  same  time  furnished  the  most  efficient  means 
for  welding  the  different  kingdoms  into  one. 

But  before  this — as  has  already  been  shown — 
it  had  become  the  Church  of  the  nation,  not 
by  any  act  of  the  yet  unformed  nation,  but  by 
the  manifold  action  of  various  individuals  who 
had  converted  their  several  properties,  however 
they  lay,  into  parishes,  and  had  themselves  pro- 
vided for  the  support  therefrom  of  the  required 
number  of  clergy.  By  universal  custom,  there- 
fore— not  by  law — this  voluntary  support  was 
atlorded;  sometimes  by  payment  in  kind,  some- 
times in  land,  sometimes  in  tithes,  and  after- 
wards by  endowments  and  entailed  tithes  and 
testamentary  donations.  These  benefactions 
liave  in  many  instances  been  preserved  and  con- 
tinued through  successive  generations,  and  al- 
most innumerable  similar  ones  have  been  added 
from  time  to  time.  It  follows,  therefore,  that 
the  Church  is  no  more  indebted  to  the  State  for 
its  endowment  than  for  its  establishment. 

The  period  of  the  Danish  inroads  and  con- 
quests, which  began  about  the  close  of  the  eighth 
oentury,  was  one  of  sore  calamities  to  the  Church. 
These  were  somewhat  mitigated  by  Alfred, 
who  promulgated  ecclesiastical  laws,  established 
schools,  and  provided  books,  some  of  them  trans- 
lations of  his  own.  During  the  reign  of  Edgar 
(958-975)  began  the  fierce  and  long-continued 
struggle  between  the  monks  and  the  parish  clergy 
— the  regulars  and  the  seculars — in  which  Dun- 
stan  was  so  conspicuous.  The  influence  of  the 
secular  clergy  began,  after  his  death,  to  over- 
shadow tliat  of  the  monks,  who  had  at  first  been 
in  the  majority.  Canute  did  something  to  re- 
store the  integrity  and  prosperity  of  the  Church, 
which  had  been  seriously  impaired  by  the  scan- 
dalous conduct  of  bishops  and  others.  With  the 
accession  of  Edward  the  Confessor  (1042), 
who  had  spent  most  of  his  life  in  Nor- 
mandy, came  a  great  influx  of  foreign  prel- 
ates, with  the  habits  peculiar  to  their  own 
countries.  Especially  were  they  given  to  fre- 
quent appeals  to  Rome,  even  on  points  of  com- 
paratively small  importance.  Stigand,  Arch- 
bishop of  Canterbury  (c.1052-70),  took  a  promi- 
nent and  persistent  stand  against  this  custom. 
Edward's  policy  was  carried  out  still  more  wide- 
ly by  \A'illiam  the  Conqueror,  who  allowed  the 
Papal  legates  to  depose  Stigand,  and  summoned 
Lanfranc.  one  of  the  most  distinguished  theo- 
logians of  his  day,  to  the  vacant  see.  He  and 
Ealdred,  Archbishop  of  York,  had  a  long  and 
earnest  dispute  as  to  the  primacy  of  Canterbury, 
Avhich,  historically,  there  was  no  room  for  York 
to  dispute,  and  which  was  finally  allowed  at  a 
council  held  at  Windsor,  in  1072,  when  the 
precedence  of  other  sees  was  settled. 

ft  was  during  the  reign  of  the  Conqueror  that 
the  civil  and  ecclesiastical  courts  were  held 
separately — a  change  that  tended  to  the  benefit 
of  !)oth  Church  and  State.  The  same  monarch 
caused  the  compilation  of  the  Domesday  Book, 
Avhich  showed  that  about  half  of  all  the 
lands  of  the  kingdom  were  at  the  time  in  the 
hands  of  spiritual  persons.  In  many  cases  the 
snme  possessions  have  been  the  property  of  the 
Church  for  nearly  a  thousand  years.  It  is  also  true 
tliat  nearly  all  its  present  property  was  acquired 
either  before  the  Norman  Conquest  or  since  tlie 
Keformation.    The  eleventh  century  was  a  period 


of  great  activity  in  building  cathedrals  and  other 
churches,  among  which  were  those  of  Canterbury, 
York,  Lincoln,  and  Saint  Paul's.  Westminster 
Abbey  was  consecrated  a  few  days  before  the 
death  of  Edward  the  Confessor  in  1065. 

William  Ilufus  openly  encouraged  simony, 
which  the  Conqueror  had  abhorred,  and  thus  the 
Church  became  greatly  demoralized.  Anselm  ap- 
peared in  due  season  to  arrest  its  downward 
course,  and  by  his  courageous  and  notable  con- 
tests did  much  to  prevent  the  King  from  usurp- 
ing its  spiritual  rights  and  privileges.  To  him 
is  due  also  the  credit  of  an-  earnest  attempt  to 
deal  with  scandals  within  the  Church.  During 
his  primacy  we  first  hear  of  a  claim  from  the 
Pope  to  establish  the  legatine  authority  in 
England. 

In  the  twelfth  century  the  Church  began,  in 
imitation  of  the  Code  of  Justinian,  to  compile  a 
code  for  itself.  In  the  middle  of  the  same  century 
the  great  conflict  was  fought  out  between  the 
Church  and  the  State  as  to  the  authority  of  the 
latter  to  deal  with  clergjTnen  guilty  of  serious 
offenses.  In  this  bitter  contest  Thomas  a  Becket 
played  a  very  prominent  part.  He  had  been  the 
confidential  secretary  of  the  primate  for  some 
time,  and  w'as  Archdeacon  of  Canterbuiy  at  the 
time  of  the  accession  in  1154  of  Henry  II.,  'half 
monk,  half  soldier,'  as  he  was  called.  After 
serving  for  a  while  as  Chancellor,  Becket  suc- 
ceeded Theobald  as  Archbishop  of  Canterbury  in 
1162,  and  it  was  not  long  before  the  controversy 
between  the  King  and  himself  began  which  was 
only  terminated  by  his  cruel  murder  in  his  own 
cathedral  in  1170.  Partly  because  of  the  general 
horror  following  this  crime  and  of  the  King's 
own  remorse,  and  partly  because  of  the  elevation 
by  the  multitude  of  the  Archbishop  into  the  num- 
ber of  saints,  the  influence  of  the  Constitutions  of 
Clarendon  (1164),  which  Becket  I'efused  to  sign 
as  restraining  the  authority  of  the  Church,  in 
making  the  clergy  amenable  to  the  civil  courts, 
was  greatly  impaired.  Subsequently  the  King  sur- 
rendered everything  in  this  direction  for  which 
he  had  been  contending,  and  in  the  time  of  his 
son  John,  who  became  King  in  1199,  the  civil 
power  was  prostrate  at  the  feet  of  the  Pope. 

During  this  century  and  the  following  one, 
the  Crusades,  which  had  first  been  preached  in 
the  days  of  Anselm,  attracted  many  recruits  from 
England,  and  the  monastic  spirit  was  evidenced 
in  the  establishment  of  military  religious  orders. 
The  Knights  Templar  and  the  Knights  of  Saint 
John  were  the  only  ones  that  obtained  any  foot- 
hold in  England.  The  Crusades  led  oftentimes  to 
the  sale  of  lands  to  the  monasteries  that  their 
owners  might  obtain  the  means  for  their  ex- 
peditions, and  not  a  few  churches  were  built  and 
restored  in  fulfillment  of  their  pious  vows. 

After  the  martyrdom  of  Becket  there  was  a 
long  vacancy  in  the  primacy,  caused  largely  by 
the  claim  of  Odo.  the  prior  of  Christ  Church, 
Canteibury,  that  the  election  should  be  left  to 
the  monks.  The  power  of  Rome  had  meanwhile 
been  growing,  partly  from  the  desire  of  the  kings 
to  strengthen  their  disputed  claims  to  the  throne 
by  obtaining  the  powerful  influence  of  the  Pope, 
as  also  from  a  desire  to  have  him  side  with  them 
against  the  independent  bishops  and  other  clergy. 
Innocent  ITT.  was  precisely  the  vigoroiis  and  am- 
bitious pontiff  to  succeed  in  his  efforts  against 
John,  one  of  the  worst  and  weakest  of  kings. 
Under  Innocent,  the  power  of  the  popes  reached 
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its  highest  point,  and  the  Church  of  Enghand, 
■while  still  preserving  her  autonouiy,  became  lit- 
tle better  than  a  tribute-paying  dependency  of 
the  see  of  Rome.  Cruel  and  covetous  as  Jolrn 
already  was,  he  debased  himself  still  further  by 
a  complete  surrender  of  his  crown  and  realm  to 
the   Pojie. 

Stephen  Langton,  the  intrepid  Archbishop  of 
Canterbury  {died  1228),  was  ready  for  the  emer- 
gency, taking  his  stand  against  both  pontiff 
and  monarch.  For  the  Magna  Charta,  extorted 
from  King  .John.  England  is  more  indebted  to 
the  Church  than  to  any  other  agency.  Indeed,  it 
is  doubtful  whether  without  its  aid  any  such 
guaranty  of  liberties  would  then  have  been  ob- 
tained. Translated  into  English,  its  first  clause 
runs:  ''The  Church  of  England  shall  be  free, 
and  hold  its  right  entire,  and  its  liberties  in- 
violate." 

In  122G  the  Pope  attempted  (for  the  first  time 
systematically)  to  convert  the  revenues  of  the 
English  benefices  to  the  use  of  his  court.  The 
character  of  this  court,  as  exemplified  in  the  ap- 
pointment to  English  cures  of  many  vicious  and 
demoralizing  men,  did  much  to  strengthen  the 
already  growing  reaction  against  Rome.  Bishop 
Grosseteste  of  Lincoln,  at  one  time  a  warm  ad- 
herent of  the  popes,  was  at  length  moved  to  cast 
the  influence  of  his  character  and  learning 
against  the  oppressions  and  spoliations  under 
which  the  Church  of  England  was  suffering. 

The  clergy,  as  a  rule,  were  treated  harshly  by 
Edward  L,  whose  pecuniary-  exactions  from  them 
led  to  continued  irritation.  Under  Edward  II., 
the  limits  between  the  ecclesiastical  and  civil 
jurisdictions  were  defined  by  the  statute  called 
ArticuU  Cleri.  By  the  statute  of  PrcDnunire, 
passed  in  the  reign  of  Edward  III.  (in  1351),  the 
nationality  of  the  Church  of  England  was  for 
the  first  time  recognized  and  guaranteed  by  civil 
law.  To  this  period  belong  Wiclif  and  the 
Lollards,  whose  influence  upon  the  Reformation 
is  well  known. 

Throughout  the  fourteenth  century,  the  popes 
continued  to  assert  their  authority  in  various 
ways,  until,  at  the  death  of  Archbishop  Stafford, 
in  1452.  Cardinal  Kemp  was  appointed  by  the 
Pope  to  the  see.  and.  ultimately,  legate  a  latere. 
He  was  the  flrst  Archbishop  of  Canterbury  who 
was  content  to  receive  the  primacy  at  the  ex- 
pense of  its  rights  and  liberties.  After  him, 
Alorton  carried  out  still  more  the  denationalizing 
of  the  Church.  Hence  arose  the  controversial 
works  in  her  behalf  by  Erasmus,  Colet,  More, 
and  others.  In  treating  of  that  period  technical- 
ly styled  the  Reformation  (q.v.),  one  must  not 
confine  the  review  to  the  reign  of  Heniy  ^T!II. 
The  movement  extended  also  over  the  three  subse- 
quent reigns  of  Edward  VI..  ]\Iary.  and  Elizabeth. 
That  some  kind  of  reformation  was  greatly 
needed,  in  the  interests  of  both  Church  and  State, 
was  generally  admitted.  There  was.  however, 
much  difference  of  opinion  as  to  how  it  could 
best  be  accomplished.  Where  so  many  were  in- 
terested in  the  work,  and  with  such  a  variety  of 
motives,  it  is  not  surprising  that  the  results 
should  have  had  about  them  a  mixture  of  good 
and  bad.  Among  the  chief  points  to  which  the 
reformers  took  exception  were  the  Papal  su- 
premacy, enforced  clerical  celibacy,  worship  of 
images,  invocation  of  saints,  indulgences,  com- 
pulsory auricular  confession,  and  transubstan- 
tiation.    When  Henrv  VIII.   became   wearied   of 
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the  delay  on  the  part  of  the  Pope  (Clement  VII.) 
in  granting  him  a  divorce  from  Catiiarine  of 
Aragon,  his  brother's  widow,  he  appealed  to 
Cranmer,  the  newly  appointed  Archbishop  of 
Canterbury,  who,  in  concurrence  with  many 
divines  and  casuists  and  several  European 
universities,  declared  the  marriage  null  and 
void  (1533).  His  opinion  was  also  approved 
by  the  English  Convocation.  Henry  then  mar- 
ried Anne  BolejTi,  and  presently  the  Pope 
pronounced  his  first  marriage  lawful,  and 
excommunicated  him  for  adultery.  The  King 
now  turned  a  deaf  ear  to  Rome's  anathema,  and 
Parliament  proceeded  to  protect  the  English 
Church  by  laws  formally  renouncing  the  Papal 
supremacy.  Convocation  (which  then  met 
simultaneously  with  the  Parliament,  that  ec- 
clesiastical laws  might  receive  the  joint  sanc- 
tion of  the  two  bodies)  concurred  in  this 
action.  An  appeal  was  made  from  the  Pope 
to  a  General  Council,  and  in  its  course  the 
assertion  was  made  that  "the  Bishop  of  Rome 
hath  not  any  more  authority  conferred  upon  him 
by  God  in  Holy  Scripture,  in  the  realm  of  P^ng- 
land,  than  any  other  foreign  bishop."  Dotibtless,. 
many  of  the  clergy  were  moved  to  this  action 
not  so  much  by  their  real  sentiments  as  by  dread 
of  death  if  they  demurred.  Under  the  auspices 
of  Cranmer.  and  Avith  the  King's  approval,  an 
English  version  of  the  Bible  was  published. 

The  monarch's  worse  side  was  shown  in  his  dis- 
solution of  the  monasteries,  and  the  squandering 
upon  himself,  the  nobles,  and  the  gentry  of  the 
larger  part  of  the  wealth  which  thus  fell  under 
his  control.  Hence,  imder  the  stirring  appeals 
of  the  despoiled  monks,  came  those  formidable 
risings  of  the  people  which  more  than  once 
threatened  the  royal  armies  with  defeat.  Indeed^ 
the  Reformation  was  hindered  more  by  the 
selfishness  and  treachery  of  its  pretended  friends 
than  by  the  opposition  of  its  enemies. 

The  reign  of  the  youthful  and  pious  Edward 
VI.  (1547-53)  was  long  enough  to  allow  a  vast 
amount  of  sacrilegious  plunder.  The  first  book  of 
Homilies  was  set  forth  in  1547,  and  the  next  year 
an  Order  for  the  Com  m  toi  iou  in  English.  This  was 
followed  by  the  first  English  Liturgy,  which  was 
used  for  the  first  time  on  Whit-Sunday,  1549. 
The  second  book  of  Edward  was  issued  in  1552. 
In  the  same  year  the  Forty-two  Articles 
of  Religion  were  set  forth,  but  they  were  not 
sanctioned  by  Convocation  until  1563,  when 
they  were  reduced,  with  some  modifications, 
to  thirty-nine.  Parliament  revoked  the  Six 
Articles  of  Henry,  authorizing  clerical  mar- 
riage, enjoining  communion  in  both  kinds, 
prohibiting  solitary  masses,  and  abolishing 
divers  usages  and  ceremonies  which  were  then 
believed  to  foster  superstition  and  idolatry.  The 
death  of  Edward,  in  1553.  put  both  the  Reforma- 
tion and  the  reformers  to  a  severe  test.  Under 
Mary  the  Pope  was  once  more  acknowledged,  and 
the  peculiar  doctrines  of  Rome  were  reinstated. 
Cranmer.  Latimer.  Ridley,  and  many  others  sealed 
their  convictions  with  their  blood.  L^pon  Eliza- 
beth's accession  (1558)  this  work  of  reconstruc- 
tion was  continued  under  more  favorable  circum- 
stances. The  new  Queen  and  her  Parliament 
showed  clearly  enough  their  determination  to 
uphold  the  ancient  Church  of  the  land,  purified 
as  it  was  now-  from  its  main  defects.  She  had 
no  svmpathy  with  the  eccentric  course  of  the  for- 
eism  reformations.   Under  their  influence,  some  of 
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the  English  reformers  began  to  look  upon  what 
had  already  been  completed  as  but  partial,  and 
introductory  to  other  changes  thought  by  them 
to  be  equally  essential.  From  this  source  arose 
the  prolific  evils  belonging  to  that  Puritanism 
which  wrought  as  great  damage  as  the  Erastian- 
ism  with  Avhich  much  of  the  jirevious  work  had 
been  accompanied.  But  even  among  them  there 
does  not  seem  to  have  been  any  other  idea  than 
that  the  Church  of  England  retained  unimpaired 
her  identity,  and  was  at  no  time  a  branch  of  the 
Church  of  Rome.  The  Reformation  was  simply 
a  readjustment  of  the  constitution,  doctrine,  and 
ritual  of  the  Church  of  England :  as  also  an  at- 
tempt, so  far  as  her  own  members  were  con- 
cerned, to  deal  with  the  ungodliness  which  pre- 
vailed at  the  time  not  only  in  England,  but 
throughout  Europe.  There  was  still  considerable 
religious  controversy,  in  which  'the  judicious 
Hooker'  took  a  prominent  part.  Archbishop 
Parker — a  thoroughly  loyal  prelate,  a  scholarly 
man,  and  an  efficient  organizer — belongs  to  this 
same  period.  The  almost  unanimous  conformity 
— only  200  clergymen  quitted  their  benefices  at 
Elizaljeth's  accession — was,  no  doubt,  due  in  part 
to  the  severe  penal  laws  which  the  Queen 
enforced.  There  was  no  visible  nor  formal 
schism  until  the  Pope  had  again  resorted  to  the 
form  of  excommunicating  the  monarch  who  dared 
to  thwart  his  ambitious  designs,  and  even  under- 
took to  absolve  her  subjects  from  allegiance  to 
her.  Thus  encouraged,  the  Papal  adherents  be- 
gan to  separate  themselves  into  a  distinct  com- 
munity in  the  year  1570.  They  had,  however,  for 
nearly  a  century  no  bishops  of  their  own.  except 
for  six  years,  Avhen  a  titular  bishop,  sent  from 
Rome,  resided  in  England. 

The  Puritans,  failing  to  bring  the  Church  to 
their  way  of  thinking,  cut  themselves  oif  from 
her  communion,  and  set  up  communities  of 
their  own.  Having — notwithstanding  Archbishop 
AVhitgift's  earnest  struggle  against  them — se- 
cured a  majority  in  both  Houses  of  Parliament, 
they  passed  an  ordinance  to  establish  a  Presby- 
terian form  of  government.  The  Prayer-Book 
and  episcopacy  were  practically  abolished 
for  a  season,  despite  the  brave  and  determined 
protests  and  opposition  of  non-conforming 
churchmen.  Convocation  in  1563  settled  and 
subscribed  the  Confession  of  Doctrine  which  has 
ever  since  remained  an  authorative  teaching  of 
the  English  Church.  It  also  set  forth,  with 
synodical  authority,  a  second  Book  of  Homilies. 

James  I.  did  not  prove  very  serviceable  to  the 
Puritans,  although  he  was  not  always  reliable  in 
his  support  of  the  Church.  He  restored  the 
episcopate  to  his  native  Scotland,  and  ordered  a 
revision  of  the  English  version  of  the  Holy  Scrip- 
tures. The  reign  of  Charles  T.  and  Archbishop 
Laud — for  the  King  and  prelate  may  rightly 
enough  be  joined  together,  such  was  their  agree- 
n.ent  generally  in  character  and  policy — was  a 
period  of  great  unrest  to  the  Church.  Their  de- 
votion to  her  interests  and  their  sacrifices  in  her 
behalf  cannot  well  be  doubted  or  belittled,  how- 
ever much  it  is  to  be  regretted  that  the  one  was 
lacking  in  firmness  and  the  other  in  conciliatori- 
ness.  Their  Tinselfishness  and  moral  courage 
joined  them  together  again  in  an  honorable  mar- 
tyrdom. 

The  period  of  the  Commonwealth  may  well  be 
described  as  one  of  religious  anarchy;  and  yet 
with  such  men  as  Cromwell  in  power  it  may  be 


that  this  very  lawlessness  was  more  to  the  advan- 
tage of  the  Church  than  any  system  which  they 
could  have  put  into  operation.  Of  the  varied 
mischief  and  cruelty  to  the  Church  perpetrated 
during  this  period,  there  was  ample  evidence 
everywhere;  and  the  senseless  and  profane  dam- 
age done  by  or  under  Cromwell's  order  is  still 
visible  in  cathedrals  and  churches  throughout  the 
kingdom. 

On  the  restoration  of  Charles  II.  (1660),  the 
persecutions  and  other  outward  disasters  to  the 
Church  came  substantially  to  an  end ;  and  she  be- 
gan once  more  to  go  on  with  her  work  quietly  and 
prosperously.  No  period,  perhaps,  furnished  a 
richer  company  of  learned  and  godly  divines, 
among  whom  may  be  mentioned  Sanderson, 
Jeremy  Taylor,  Barrow,  Pearson,  and  Bull,  who 
were  worthy  successors  of  Jewel,  Hooker,  An- 
drewes,  and  Hammond. 

The  peace  of  the  Church  was  again  disturbed 
by  the  efforts  of  James  II.  to  reestablish  the 
Papal  supremacy.  His  subjects  were  so  generally 
indignant  at  these  efforts  that  the  King  was 
driven  from  his  throne  (1688).  It  is  calculated 
that  at  this  time  nineteen-twentieths  of  them 
were,  at  least  nominally,  adherents  of  the  Church. 
William  and  Mary  were  declared  King  and  Queen. 
Hence  arose  the  non-jurors — bishops  and  others 
who  refused  to  swear  allegiance  to  the  new  dy- 
nasty. The  greatest  among  them  were  Ken  and 
Sancroft.  Much  controversy  ensued ;  but  event- 
vially  most  of  the  non-jurors  returned  to  the 
Church,  and  were  reconciled  to  the  succession. 
Sheldon  had  perhaps  greater  and  more  uncon- 
trolled power  than  any  who  had  preceded  or  have 
followed  him  in  the  primacy.  He  superintended 
and  to  a  large  extent  dictated  the  reconstruction 
of  the  Churches  of  England,  Scotland,  and  Wales, 
after   the   Great   Rebellion. 

With  the  formation,  in  1698.  of  the  Society  for 
Promoting  Christian  Knowledge,  and.  in  1701, 
of  the  Society  for  the  Propagation  of  the  Gospel 
in  Foreign  Parts,  and  with  the  fostering  care  of 
Queen  Anne,  the  Church  began  her  history  in  the 
eighteenth  century  under  most  favorable  circum- 
stances. The  clergj^  attained  to  an  influence 
never  before  surpassed,  their  great  zeal  and  dis- 
interestedness contributing  in  no  small  measure 
to  tliis  result.  The  advent  of  George  I.  boded  no 
good  to  the  Church.  Before  long.  Bishop  Hoad- 
ley's  heterodox  writings  brought  much  disquiet 
and  harm.  They  were  condemned  by  Convocation, 
for  which  act  it  was  summarily  prorogued — to 
reassemble,  without  legislative  functions,  only  in 
the  middle  of  the  next  century — the  foreign 
prince's  ministers  treating  the  matter  as  one  of  a 
political  character.  How  many  evils  resulted 
from  the  long-continued  silence  of  the  Church's 
greatest  coimcil  it  is  impossible  to  say :  but  it 
was  a  blow  from  which  it  took  many  years  to  re- 
cover. Walpole,  who  was  so  influential  with  the 
monarch,  encouraged  a  policy  of  quietness,  and. 
by  practically  preventing  the  discussion  of 
abuses,  became  a  very  questionable  benefactor  to 
the  Church. 

Various  causes  tended  to  prevent  the  fair  pros- 
pects that  marked  the  opening  of  the  eighteenth 
century  from  being  realized  at  its  close.  Promi- 
nent among  these  may  be  mentioned  the  system 
of  pluralities  and  non-residence,  and  the  abuse  of 
patronage.  The  Church  was  now  somewhat  in  a 
transition  state.  Not  being  compelled  any  longer 
to  fight  for  her  very  existence  and  nationality. 
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her  members  fell — not  unnaturally,  perhaps — 
into  something  like  lethargy.  From  this  condi- 
tion she  Avas  aroused  in  the  middle  of  the  century 
by  such  men  of  intellectual  ability  as  Butler. 
Waterland,  Berkeley,  Warburton,  and  Conybeare, 
as  also  by  the  saintly  life  of  Wilson.  Bishop  of 
Sodor  and  ^lan.  and  the  devout  writings  of  Wil- 
liam Law.  Tillotson,  although  belonging  to  the 
previous  century,  was  still  influential  through  his 
writings. 

It  is  not  necessary  to  trace  the  history,  in 
this  connectioHj  of  what  is  known  as  Methodism 
(q.v. ).  but  it  must  be  taken  into  consideration 
in  forming  a  correct  idea  of  the  Church's  real 
condition  at  this  period.  While  both  John  Wes- 
ley and  his  brother  Charles  never  left  the  com- 
munion of  their  Mother  Church,  and  uttered  the 
most  severe  and  solemn  denunciations  against 
any  of  their  followers  who  should  do  so,  and 
should  dare  to  set  up  a  new  organization  ovitside 
of  the  Church,  yet  doubtless  they  would  have 
been  more  enthusiastic  churclimen  than  they  were 
(Charles  was  more  consistent  that  John)  had 
there  been  more  sympathetic  appreciation  of 
their  devout  aspirations  and  unselfish  labors. 

What  is  known  as  the  Evangelical  School 
arose  at  the  close  of  the  eighteenth  cen- 
tury, and  was  a  dominant  factor  in  the 
Church  for  a  full  generation.  Some  of  its 
most  famous  adherents  were  Cecil,  Venn,  Mil- 
ner,  Newton,  and  Simeon.  It  met  an  unde- 
niable want,  and  contributed  much  to  the  advan- 
tage of  the  Church.  The  Tractarian  (sometimes 
called,  from  its  source,  the  Oxford)  movement — ■ 
so  named  from  the  publication  from  18.33  to  1841 
of  a  series  of  'Tracts  for  the  Times' — did  very 
much  to  arouse  the  latent  energv  of  the  Church, 
and  to  prepare  her  for  availing  herself  of  her 
great  opportunities.  Pusey.  Keble,  Newman,  Wil- 
liams are  names  that  stand  for  the  restoration  of 
a  Catholic  faith  not  less  essential  to  the  Church 
than  the  Gospel  truths  which  the  others  rightly 
magnified. 

The  remainder  of  the  nineteenth  century  was 
filled  with  events  of  great  interest  and  import- 
ance, and  with  characters  illustrious  for  their 
talents  and  virtues.  It  is  completely  covered  by 
the  reign  of  Queen  Victoria.  During  the  period 
there  were  constant  heated  controversies  over  such 
matters  as  the  Catholic  Emancipation  Act  (1827 
and  later),  the  disestablishment  of  the  Irish 
Church  (which  went  into  effect  in  1871),  the  re- 
moval of  disabilities  from  Jews  and  atheists, 
the  Esftai/s  and  RevieiDS  (containing  nothing  par- 
ticularly new,  but  attracting  wide  attention 
because  of  their  distinguished  authors),  the  Gor- 
ham  Judgment  as  to  baptismal  regeneration,  the 
excommunication  of  Bishop  Colenso  for  his  views 
of  the  inspiration  of  Holy  Scripture,  the  Public 
Worship  Regulation  Act  (1874),  the  Lincoln 
judgment  (1892)  dealing  with  ceremonial  acts 
in  the  celebration  of  the  Holy  Communion,  the 
unsuccessful  attempts  to  disestablish  the  Church 
in  Wales,  and  religious  education  in  the  State- 
supported  schools. 

The  Church,  however,  has  not  been  so  much 
occupied  with  these  exciting  controversies  as  to 
overlook  the  constantly  enlarging  demands  upon 
it  for  work  at  home  and  abroad.  In  its  mis- 
sionary enterprises  of  all  kinds,  in  its  charitable 
and  educational  schemes,  in  the  multiplication 
and  endowment  of  new  dioceses  and  parishes, 
and  in  the  development  of  the  spiritual  side  of 


its  life,  no  period  can  show  more  zeal  and  lib- 
erality. With  all  this  energy,  there  would  seem 
to  be  a  growing  charity  among  those  that  differ 
honestly  from  each  other. 

That  there  are  these  differences  appears  fur- 
ther from  the  existence  not  only  of  what  are  called 
the  High  and  Low  Church  parties,  but  also  of 
what  is  known  as  tlie  Broad  Church  party,  the 
progenitor  of  which  was  Samuel  Taylor  Coleridge, 
and  which  has  numbered  among  its  members 
Julius  Charles  Hare,  Whewell,  Thirlwall,  Arnold, 
Stanley,  Maurice,  Kingsley,  and  Robertson. 

Other  names — such  as  Samuel  Wilberforce, 
Liddon,  Palmer,  Church,  Christopher  Words- 
worth, Lightfoot,  Stubbs,  Bright,  Wescott,  Ma- 
gee,  Butler,  Hook,  Burgon,  Neale — will  recall 
men  who,  as  prelates,  preachers,  scholars,  and 
pastors,  have  been  worthy  of  the  best  days  of 
the  Church. 

For  such  an  organization  as  the  Church  of 
England,  there  is  an  amazingly  small  amount  of 
ecclesiastical  law.  There  is  no  formal  document 
styled  Constitutions.  Of  canons — enacted  at  vari- 
ous periods,  many  of  them  before  the  year  1604 
— there  are  nearly  one  hundred  and  fifty.  Parlia- 
ment may,  with  the  sanction  of  the  sovereign, 
impose  upon  the  Church  any  law.  Convocations 
(q.v.)  are  called  for  the  purpose  of  discussing 
ecclesiastical  matters,  and  of  advising  the  Crown 
concerning  them.  Their  discussions,  no  matter  how 
influential,  cannot  directly  eventuate  in  law.  The 
diocesan  conferences  and  synods  (the  former  com- 
posed of  elected  clergymen  and  laymen,  the  latter 
of  clergymen  alone)  may  likewise  take  action 
binding  upon  the  conscience.  The  houses  of  lay- 
men seek  to  give  counsel  to  the  convocations  in 
matters  of  practical  importance.  The  functions 
of  the  Church  Congress  are  confined  entirely  to 
the  consideration  of  ecclesiastical  topics. 

There  are  two  archbishops  ( q.v. ) .  As  Metropoli- 
tan, the  Archbishop  of  Canterburj'  had  under  him 
in  1902  44  bishops,  with  24  dioceses.  The 
Archbishop  of  York  had  17  bishops,  with  9 
dioceses.  Next  in  dignity  to  the  bishops  are  the 
archdeacons  and  deans  (q.v.).  Then  follow  can- 
ons, prebendaries,  rectors,  vicars,  and  curates. 
The  right  of  presentation  to  parochial  benefices  is 
almost  wholly  in  the  hands  of  certain  clerical  or 
lay  persons  or  bodies  called  'patrons'  of  th«  'liv- 
ing.' ( See  Patronage,  Ecclesiastical.)  In  ad- 
dition to  the  clerical  officers  already  named,  there 
are  church-wardens,  sidesmen,  and  parish  clerks. 
The  last-mentioned  are  rapidly  disappearing.  There 
are  voluntary  organizations,  not  recognized  by 
law.  called  church  boards  or  parochial  councils, 
who  act  as  advisers  and  helpers  to  the  clerg^^men 
and  church-wardens.  The  vestry  of  each  parish 
is  a  body  whose  membership  and  meetings  are 
open  to  all  rate-payers,  and  whose  functions  are 
largely  civil.  They  have,  among  other  things, 
the  settlement  of  church  rates,  which,  after  all, 
are  voluntary  and  cannot  be  recovered  by  law. 

Because  of  the  existence  of  large  endowments, 
many  congregations  are  Avholly  or  partially  re- 
lieved from  the  necessity  of  contributing  to  the 
support  of  the  clergy,  and  are.  therefore,  the 
more  free  to  give  to  other  ecclesiastical  objects. 
The  annual  income  from  endowments  is  esti- 
mated to  be  something  like  £4.500.000.  Of  this 
sum,  the  tithes  and  voluntary  rents,  as  provided 
for  by  members  of  the  Church  before  the  Refor- 
mation, would  amount  to  nearly  £2,000,000.     To 
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supplement  its  endowments,  the  voluntary  gifts 
aggregate  annually  not  less  than  £000,000. 

As  to  organized  work,  there  would  seem  to  have 
been  but  little,  outside  of  the  universities  and 
schools,  until  the  beginning  of  the  eighteenth  cen- 
tury. The  two  great  missionary  societies  named 
above  include  in  their  oj^erations  almost  all  the 
heathen  parts  of  Asia  and  Africa,  as  well  as  all 
the  colonies  of  Great  Britain.  In  addition,  there 
are  many  special  organizations,  whose  territory 
is  defined  and  comparatively  limited.  Provision 
is  regularly  made,  by  means  of  temporary  or 
resident  chaplains,  for  services  of  the  Church 
in  many  towns  and  villages  on  the  Continent  of 
Europe,  where  English-speaking  people  are  found 
in  any  considerable  numbers. 

In  home  mission  work  the  agencies  are  almost 
countless.  The  army,  the  navy,  seamen,  drunk- 
ards, fallen  women,  friendless  girls  and  lads,  the 
navvies,  the  hop-pickers,  the  deaf,  dumb,  and 
blind,  the  Jews,  the  waifs  and  strays,  and  unedu- 
cated— all  these  and  many  other  classes  are  pro- 
vided for  by  organizations  more  or  less  national 
in  their  character.  Besides  the  organizations 
already  specified,  there  exist  others  of  a  semi- 
monastic  character  composed  of  men,  of  women, 
or  of  both,  by  means  of  which  much  of  the 
Church's  work  is  done.  Sisterhoods  (q.v. ),  of 
which  a  number  have  been  formed,  were  first 
organized  in  the  year  1845,  under  the  direction 
of  Dr.  Pusey.  In  1902  there  were  in  all  13,953 
benefices  or  cures,  and  about  20,000  clergy-men. 
See  Anglican  Communion  ;  Reformation  ; 
Prayer-Book,  Common;  Bishop;  Tithes;  Es- 
tablishments, ECCLESI.\STICAL ;  APOSTOLIC  SUC- 
CESSION ;  and  the  articles  on  many  of  the  organi- 
zations, institutions,  and  men  named  above. 

Bibliography.  Haddan  and  Stubbs,  Councils 
and  Ecclesiastical  Docunirnts  (Oxford,  1809-71)  ; 
Bright,  Early  English  Church  History  (Oxford, 
1888)  ;  Dixon,  History  of  the  Church  of  England, 
from  the  Abolition  of  the  Roman  Jurisdiction, 
1520-53  (3  vols.,  London,  1877-85)  ;  Cutts,  Turn- 
ing-Points  in  English  Church  History  (ib., 
1874)  ;  Abbey  and  Overton,  The  English  Church 
in  the  Eighteenth  Century  (ib.,  1880)  ;  Hore,  The 
Church  in  England  from  William  III.  to  Victoria 
(ib.,  1880-88)  ;  Wakeman,  Introduction  to  the 
History  of  the  Church  of  England  (ib.,  1898)  ; 
Overton,  The  English  Church  in  the  Nineteenth 
Century  (New  York,  1894)  ;  Stephens.  History  of 
the  English  Church  (ib.,  1900)  ;  Rogers,  Men  and 
Movements  in  the  English  Church  (ib.,  1898)  ; 
Wirgman,  History  of  the  English  Church  (ib., 
1895)  ;  and  the  Official  Y ear-Book  of  the  Church 
of  England. 

ENGLAND'S  HELICON.  An  anthology  of 
Englisli  poems,  edited  by  John  Bodenham  in 
1600  and  reissued  in  1812.  It  contains  one  hun- 
dred and  fifty  poems,  by  the  leading  writers  of 
the  day. 

ENGLEMAN'S  TUNA.     See  Prickly  Pear. 

ENGLER,  on^'lrr.  Hetnrtcii  Gustav  Adolf 
( 1844 — ) .  A  German  botanist,  born  at  >Sagan  and 
educated  at  Breslau  (1863-00).  He  was  profes- 
sor of  botany  at  the  TTniversitv  of  Kiel  from 
1878  to  1884,"  at  Breslau  from  1884  to  18S9,  and 
Avas  appointed  in  1889  to  the  same  chair  at  Ber- 
lin, where  he  was  also  made  director  of  the  Botan- 
ical Garden.  In  1881  he  became  editor  of  the  Bo- 
tanische  Jahrbiicher  fiir  Systematik  und  Pflan~rn- 
geographie.      His    works^    chiefly    on    systematic 


and  geographical  botany,  reveal  considerable  re- 
search. They  include  the  publication  entitled 
Versuch  einer  Entwicklungsgeschichte  der  Pflan- 

zenwelt   (1879-82). 

ENGKLES,  William  Morrison  (1797-1807). 
An  American  author.  He  was  born  in  Phila- 
delphia, Pa.,  and  Avas  educated  at  the  University 
of  Pennsyh'ania.  He  was  at  first  engaged  in  mis- 
sionary work  among  the  Indian  tribes  of  \Yyo- 
ming,  and  after  holding  a  pastorate  for  several 
years  in  Philadelphia,  was.  in  1838,  appointed  edi- 
tor of  the  religious  and  other  literature  printed  by 
the  Presbyterian  Board  of  Publication,  of  which 
he  became  president  in  1803.  His  works  include: 
Records  of  the  Preshyterian  Church  (1840)  ;  Eng- 
lish Martyrologij  (1843);  Sailors'  Companion 
(1857)  ;  and  Soldiers'  Pocketbook  (1801),  which 
had  an  enormous  circulation  in  the  army  during 
the  War  of  the  Rebellion. 

ENGLEWOOD,  iu'g'1-wnd.  A  city  in  Bergen 
County,  X.  .J.,  14  miles  north  of  New  York  City; 
on  a  branch  of  the  Erie  Railroad  (^lap:  New  Jer- 
sey, E  2).  It  lies  on  the  gentle  Avestern  decliAity 
of  the  Palisades  of  the  Hudson  and  along  the 
edge  of  the  Haekensack  Valley.  It  is  entirely  a 
residential  place,  and  has  no  manufactures. 
There  are  a  hospital  and  a  Library  Association 
(subscription)  Avith  about  7000  volumes.  Engle- 
Avood  Avas  incorporated  as  a  village  in  1800,  and 
in  1890  Avas  chartered  as  a  city.  The  gOA-ern- 
ment  is  A'ested  in  a  mayor,  elected  every  tAvo 
years,  and  a  council.     Population,  in  1900,  6253. 

ENGLISCH,  eng'lish.  Joseph  (1835—).  An 
Austrian  surgeon,  born  at  Freudenthal,  Austrian 
Silesia,  and  educated  at  the  University  of  Vien- 
na. In  187  !•  he  became  one  of  the  physicians-in- 
chief  at  the  'Rudolfstiftung,'  Vienna,  and  in 
1892  Avas  made  professor  of  surgeiy  at  the  Vien- 
na L^niA^ersity.  He  is  a  distinguished  authority 
on  genito-urinary  diseases.  His  publications  on 
rupture,  genito-urinary  diseases,  malformation 
of  the  sexual  organs,  and  cognate  subjects,  in- 
clude: Ueber  Ovarialhernien  (1871)  :  Zur  Radi- 
kalbehandlung  der  Eingeu-eidebriiche  (1878): 
Ueber  ahnorme  Lagcrung  dcs  Hodens  ausscrhalb 
der  Baiichhohle  (1885);  Ueber  angeborcne  Penis- 
fisteln    (1892). 

ENGLISH,  George  Bethune  (1787-1828). 
An  American  author  and  adventui'er.  He  Avas 
born  at  Cambridge.  ]\Iass. ;  graduated  at  Har- 
vard, became  a  member  of  the  Boston  bar,  and 
studied  theology.  He  soon  began  to  doubt  the 
truth  of  Christianity,  hoAveA'er,  and  published 
in  1813  The  Grounds  of  Christianity  Examined, 
a  Avork  faA-oring  Judaism.  He  subsequently  edit- 
ed a  paper  in  the  We^t,  and  then  served  in  the 
^lediterranean  as  a  lieutenant  of  marines.  In 
1820  he  resigned  his  commission  to  serA'c  under 
Ismail  Pasha  in  EgA^pt,  and  AA'on  distinction  as 
an  officer  of  artillery  in  the  expedition  against 
Sennar.  He  Avas  subseqviently  agent  for  the 
United  States  GoA'ernment  in  the  Levant,  but  re- 
turned linme  in  1827.  He  jmblished  Narrative  of 
the  E.rprdifion   to  Dougola  and  Scnnaar   (1822). 

ENGLISH,  Thomas  Dunn  (1819-1902).  An 
Aiiiorican  physician  ar.d  man  of  letters,  born  in 
Philadelphia,  Pa.  English,  Avhose  family  name 
is  a  corruption  of  .\ngelos,  studied  medicine  in 
his  native  city,  and  graduated  at  the  University 
of  Pennsylvania  ]\Tedical  School  in  1839.  He 
speedily  gaA^e  up  the  ])ractice  of  medicine  for 
law,  hoAvever,  and  Avas  admitted  to  the  Philadel- 
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phia  bar  in  1842.  Two  years  afterwards  he  em- 
barked in  journalism  in  New  York,  and  in  1843 
established  The  Aristidean.  After  1859  he  prac- 
ticed medicine  at  Newark,  N.  J.  He  was  a  mem- 
ber of  the  New  Jersey  Legislature  in  1863-64, 
and  represented  his  district  for  two  terms  (1891- 
95)  in  the  United  States  House  of  Representatives. 
He  also  gave  much  attention  to  literature,  aside 
from  being  a  magazine  editor  and  journalist.  The 
following  are  the  principal  titles  of  his  works, 
chieflv  novels  and  poems:  Zephaniah  Dooliftle 
(1838):  Walter  Woolfe  (1842);  18U:  or,  The 
Power  of  the  'S.  F.'  (1847),  a  semi-political 
novel;  Poems  (1855);  Ambrose  Fecit:  or,  The 
Peer  and  the  Painter  (1869)  ;  American  Ballads 
(1882);  Boy's  Book  of  Battle  Lyrics  (1885); 
Jacob  Schuyler's  Millions  (1886)  ;  Select  Poems 
(1894),  edited  by  his  daughtqr;  and  Fairy 
Stories  and  Wonder  Tales  (1897).  He  is  prob- 
ably most  popularly  known  by  the  song  "Ben 
Bolt,"  published  in  Willis's  Neio  York  Mirror 
in  1843,  and  never  highly  ranked  by  him  among 
his  poems.  As  set  to  music  by  Nelson  Kneass, 
this  became  widely  popular  in  both  England  and 
America,  and  after  a  temporary  obscurement  was 
later  revived  through  its  introduction  by  Du 
:Maurier  into  the  novel  Trilby  ( 1894) .  "The  Gal- 
lows Goers,"  treating  of  capital  punishment,  also 
had  wide  circvilation.  English  received  the  de- 
gree of  IJj.D.  from  the  College  of  William  and 
JNlary   (Virginia)   in  1876. 

ENGLISH,  William  Ha^kn  (1822-96).  An 
American  politician.  He  was  born  at  Lexington, 
Ind. ;  studied  law,  and  in  1843  was  chosen  clerk 
of  the  Indiana  House  of  Representatives.  He  was 
secretary  of  the  State  Constitutional  Convention 
which  framed  the  Constitution  of  i'850,  and  in 
the  following  year  was  made  Speaker  of  the 
House  under  the  new  Constitution.  From  1853 
tmtil  1861,  when  he  retired  from  active  political 
life,  he  was  a  Democratic  member  of  the  Federal 
House  of  Representatives.  His  chief  title  to 
distinction  was  his  unanimous  nomination  for  the 
Vice-Presidency  of  the  United  States  by  the 
Democratic  National  Convention,  in  1880,  on  the 
ticket  with  Gen.  Winfield  S.  Hancock.  In  1853- 
61  he  was  a  regent  of  the  Smithsonian  Institu- 
tion, and  at  one  time  he  was  president  of  the 
Indiana  Historical  Society.  He  published  The 
Conquest  of  the  Country  Northivest  of  the 
River  Ohio.  1778-83,  and  Life  of  George  Rogers 
Clark  (2  vols.,  1896) — a  somewhat  uncritical 
work  which,  however,  contains  a  mass  of  valu- 
able material.  Consult  Keyser,  The  Life  of  Wil- 
liam U.  English,  the  Democratic  Candidate  for 
Vice-President  of  the  United  States  (Philadel- 
phia, 1880). 

ENGLISH  CHANNEL  (Fr.  La  Manche,  the 
sleeve).  A  reach  of  the  North  Atlantic  Ocean 
separating  England  from  France,  and  commonly 
called  The  Channel,  the  most  important  marine 
thoroughfare  in  the  world  ( Map :  Europe,  C  3 ) . 
It  is  connected  with  the  North  Sea  by  the  Strait 
of  Dover.  20  miles  wide  at  its  narrowest  point. 
From  this  strait  it  extends  west-southwest  for 280 
miles,  and  joins  the  Atlantic  Ocean  at  the  Chops, 
between  the  Scilly  Isles  and  Ushant  Isle,  where 
the  breadth  is  100  miles.  The  average  breadth  is 
70  miles:  the  greatest  breadth  is  140  miles — from 
Sidmouth  to  Saint-Malo.  The  average  depth  of 
the  eastern  half  reaches  about  200  feet;  at  the 
Strait  of  Dover  the  depth  varies  from  6  to  120 


feet,  while  in  the  western  half  the  depth  averages 
about  300  feet,  and  in  places  even  exceeds  500 
feet.  A  coarse  gravel  covers  the  bottom.  The 
Channel  occupies  about  30,000  square  miles,  and 
contains  the  Scilly  Isles,  Channel  Islands,  Isle  of 
Wight,  Ushant  Isle,  and  many  islets  and  rocks, 
especially  oft'  the  coast  of  Brittany.  The  Seine 
is  the  largest  river  which  flows  into  it.  Pilchard, 
mackerel,  and  other  fish,  as  well  as  oysters, 
abound.  The  English  coast  line,  extending  from 
Dover  to  Land's  End,  is  390  miles  long,  and  the 
French,  extending  from  Calais  to  Ushant,  570 
miles.  The  chief  English  seaports  on  the  Chan- 
nel are  Falmouth,  Plymouth,  Southampton, 
Portsmouth,  Brighton,  Folkestone,  and  Dover; 
the  chief  French  ports  are  Cherbourg,  Havre, 
Dieppe,  Boulogne,  and  Calais.  High  tides,  with 
a  rise  of  from  37  to  42  feet,  prevail  on  the  south 
shore.  The  phenomenon  of  double  high  water  is 
seen  between  Poole  and  Southampton,  the  tide 
coming  in  first  by  the  Solent,  and  again  by  Spit- 
head  three  hours  later.  The  sea  is  generally 
rough  and  unpleasant  for  travel,  owing  to  the 
contrary  currents.  The  Oceanus  Britannicus  of 
the  Romans,  the  Channel  has  been  the  scene  of 
many  important  historical  events,  including  the 
destruction  of  the  Spanish  Armada,  the  battle  of 
La  Hogue,  the  fight  between  the  Kearsarge  and 
the  Alabama,  etc. 

ENGLISH  CONSTITUTION.  See  Parlia- 
ment. 

ENGLISH  DIALECTS.  See  English  Lan- 
guage; Scottish  Language  and  Literature. 

EN'GLISHERY,  or  ENGLESCHERIE.    The 

fact  of  being  an  Englishman,  and  not  a  Dane. 
The  term  refers  to  the  curious  exemption  of  a 
community  in  which  an  Englishman  was  found 
secretly  slain,  from  the  burden  of  making  satis- 
faction for  the  murder.  This  ancient  principle 
of  the  liability  of  the  family,  or  luark,  for  the 
deeds  of  violence  of  its  members  is  said  by  early 
English  writers  to  have  been  introduced  into 
England  by  Canute,  the  Dane  (a.d.  1015).  Prob- 
ably it  had  long  existed,  and  had  become  nearly 
obsolete  by  his  time,  but  was  revived  by  him 
as  a  measure  for  the  protection  of  his  own  fol- 
lowers from  native  violence.  The  community 
indicted  of  the  crime  might  make  a  'presentment 
of  Englishery' — that  is,  might  set  up  a  formal 
plea  that  the  victim  of  the  crime  was  an  English- 
man: which  being  established  to  the  satisfaction 
of  the  court,  the  matter  was  left  to  the  local  law 
and  the  community  was  discharged  of  its  indict- 
ment. The  practice  was  maintained  for  many 
years  after  the  reason  for  it  had  passed  away, 
and  it  was  not  till  the  twenty-first  year  of  Ed- 
ward III.  (1348)  that  presentment  of  Englishery 
was  abolished  by  act  of  Parliament.  Consult 
Stephen,  History  of  the  Criminal  Law  of  Eng- 
land   (London.   1883). 

ENGLISH  HARBOR.  An  important  har- 
bor on  the  southern  coast  of  Antigua,  West  Indies 
(Map:  West  Indies,  F  3).  It  is  the  site  of  a 
British  naval  station. 

ENGLISH  LANGUAGE.  The  chief  medium 
of  communication  in  the  British  Empire  and  the 
United  States.  It  is  the  language  used  originally 
by  the  Teutonic  tribes  that  invaded  the  island  of 
Britain  during  the  latter  half  of  the  fifth  cen- 
tury. It  belongs  historically  to  the  western 
branch  of  the  Germanic  languages   (q.v.)   and  to 
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the  Low  German  subdivision  of  that  branch, 
being  most  closely  allied  to  the  Frisian  (q.v.). 
In  spite  of  the  composite  character  of  its  vocabu- 
lary, less  than  one-third  of  which  is  native,  mod- 
ern English  is  still  an  essentially  Germanic  lan- 
guage— the  real  nature  of  a  language  being  shown, 
not  by  its  vocabulary,  but  by  its  grammatical 
structure.  The  grammatical  forms  of  English, 
its  verbal  system,  the  declension  of  its  nouns 
and  pronouns,  the  comparison  of  its  adjectives 
and  most  of  its  purely  relational  words,  such  as 
simple  adverbs,  prepositions,  and  conjunctions, 
are  native.  All  the  numerals,  too,  except  second 
and  those  above  a  thousand,  have  always  been  in 
the  language.  The  changes  that  have  taken  place 
in  English  grammar  have  been  due  to  the  level- 
ing of  old  inflections,  not  to  the  introduction  of 
new  ones. 

In  tracing  the  growth  of  the  English  language, 
the  history  is  usually  divided  into  three  leading 
periods:  The  Anglo-Saxon  period  (a.d.  449  to 
A.D.  1100),  the  jNHddle  English  (1100-1500),  and 
the  Modern  English  period  ( 1500  to  the  present 
time).  But  the  name  of  the  first  period  is  now 
•criticised  by  an  increasing  number  of  scholars, 
who  affirm,  not  without  reason,  that  English  was 
always  English,  and  never  Anglo-Saxon;  that 
the  fact  that  it  was  inflected  in  the  period  be- 
fore the  Norman  Conquest,  and  lost  most  of  its 
inflections  in  later  times.,  is  no  reason  for  speak- 
ing of  it  as  if  it  were  two  difl'erent  languages; 
and  that  we  have  no  warrant  in  the  usage  of  the 
inflected  period  for  calling  our  forefathers  or 
their  speech  anything  but  English.  The  term 
Anglo-Saxon  did  not  come  into  use  until  in  the 
seventeenth  century,  at  the  time  of  the  revival  of 
an  interest  in  our  earliest  literature,  so  that  the 
Avord  is  not  only  misleading,  but  has  not  even 
the  merit  of  antiquity.  The  term  Old  English, 
furthermore,  is  in  keeping  with  the  classification 
of  the  other  Germanic  languages.  But  as  the 
term  Anglo-Saxon  has  been  so  long  in  common 
use  and  is  clearly  understood  by  all  readers, 
whereas  the  more  exact  term  Old  English  is 
sometimes  incorrectly  applied  to  later  periods, 
possible  confusion  is  avoided  by  retaining  the 
first. 

As  early  as  the  fifth  century,  Teutonic  invaders 
from  the  Continent  settled  in  Britain  and  drove 
the  original  Celtic-speaking  inhabitants  to  the 
north  and  west  of  the  island ;  so  that  before  the 
battle  of  Hastings  (10G6)  the  tongue  of  the  con- 
querors had  been  spoken  in  England  for  at  least 
six  hundred  years.  The  final  absorption,  after 
numerous  conflicts,  by  the  kings  of  Wessex,  or  of 
the  West  Saxons,  of  the  various  States  of  the  'Hep- 
tarchy,' in  the  ninth  century,  went  far  to  make 
the  ruling  speech  of  the  land  identical  with  that 
of  Berkshire  and  Hants,  the  recognized  centre 
of  the  predominant  sept.  The  use,  besides,  of 
this  southern  speech  as  the  chief  instrument  of 
literary  communication  was  permanently  con- 
firmed by  the  influence  of  King  Alfred,  a  native 
of  Berks.  Few  existing  monuments  of  the  lan- 
guage remain  that  permit  us  to  go  further  back 
than  the  time  of  this  literary  monarch ;  yet,  from 
the  writings  of  Csedmon,  who  was  a  North- 
Anglian,  and  a  few  ecclesiastical  manuscripts 
from  the  Kingdom  of  Northuml)ria.  whicli  ex- 
tended from  the  Humber  to  the  Firth  of  Forth, 
it  has  been  generally  concluded  that  at  least  two 
piincipal  dialects  nnist  have  been  used  in  the 
island — a  northern,  including  Mercian  and  Nor- 
VoL.  VI.— 48. 


thumbrian,  and  a  southern,  including  Kentish 
and  West  Saxon.  The  northern,  or  Anglian,  was 
to  some  extent  marked  by  Scandinavian  features. 
This  is  not  at  all  surprising  if  we  admit  that  the 
Angles  came  from  that  corner  of  Schleswig  still 
called  Angeln,  or  indeed  from  any  region  north 
of  the  Elbe,  aside  from  the  influence  of  the 
Danes.  It  should  be  noted,  too,  that  many 
works  that  are  known  to  us  in  a  West  Saxon 
form  were  originally  written  in  Northvmibrian,  as 
Beowulf  and  Bede's  translation  of  the  Ecclesias- 
tical History  of  Britain.  It  was  the  custom  of 
mediseval  scribes  to  use  their  own  dialect  in 
copying  works  from  another. 

It  is  important  to  notice  here  that  neither  the 
Anglian  nor  the  Saxon  borrowed  much  from  the 
language  of  the  conquered  Britons.  The  largest 
single  class  of  Celtic  words  in  Anglo-Saxon  is  in 
connection  with  geographical  names,  such  as 
Aberdeen,  mouth  of  the  Dee,  Inchcape,  island  cape, 
and  kill,  meaning  church,  in  Kildare.  Only  ten 
common  nouns  borrowed  from  Celtic  in  Anglo- 
Saxon  are  given  by  Skeat  {Principles  of  English 
Etymology) ,  among  these  being  bannock,  cart, 
don-n,  matiock.  It  is  possible,  however,  that 
other  Celtic  words  were  in  use  that  have  not  been 
preserved  in  literature.  A  few  Latin  words  Avere 
evidently  introduced  through  the  Celtic.  Some 
of  the.se  are  geographical  names,  having  different 
forms  of  the  word  castra,  camp,  as  the  last  part ; 
among  the  others  may  be  noted  lake,  mount, 
street,  icine.  A  few  Latin  words  were  brought  to 
Britain  from  the  Continent,  where  the  Teutons 
had  already  come  into  contact  with  Roman  cul- 
ture. It  may  be  inferred  that  all  Latin  deriva- 
tives found  in  Anglo-Saxon  and  in  other  early 
Germanic  languages  are  pre-insular.  Among  these 
have  been  suggested  chalk,  coulter,  mint.  But  by 
far  the  largest  borrowing  of  Latin  words  during 
the  Anglo-Saxon  period  came  as  a  result  of  the 
introduction  of  Christianity  in  Kent  in  597.  Not 
only  ecclesiastical  words  directly  connected  with 
the  new  faith,  but  many  general  words  found 
their  way  into  the  language.  The  total  number 
of  Latin  words  introduced  at  this  time  is  esti- 
mated by  Skeat  at  110.  From  among  these  may 
be  taken  the  following  examples:  Altar,  mass, 
priest,  psalm,  temple,  kitchen,  palm,  pear,  tunic. 
It  should  be  noted  that  several  of  these  words  are 
of  Greek  origin.  Not  a  few  Scandinavian  words 
were  borrowed,  mainly  as  a  resvilt  of  the  Danish 
invasions.  Several  of  these  occur  for  the  first 
time  in  the  accounts  of  the  engagements  between 
the  English  and  the  Danes  given  in  the  Anglo- 
Saxon  Chronicle.  Thus  earl,  first  applied  only  to 
Danish  leaders,  later  took  the  place  of  the  Eng- 
lish alderman.  Other  words  are  husband,  knife, 
take,  unndoiv.  Great  difficulty  is  often  experi- 
enced in  determining  the  Scandinavian  element  in 
Anglo-Saxon,  owing  to  the  close  resemblance  be- 
tween Northumbrian  and  Norse. 

The  early  part  of  the  IMiddle  English  period, 
sometimes  called  Semi-Saxon,  is  a  period  of 
transition,  and,  like  every  transition  era.  it  is 
marked  by  confiision.  The  absence  of  any  recog- 
nized standard  dialect  added  greatly  to  the  con- 
fusion. The  monks  of  the  time,  accustomed  to 
the  use  of  medieval  Latin,  had  in  a  great  meas- 
ure forgotten  the  grammar  of  their  native  lan- 
guage, and  when  they  attempted  to  write  it,  did 
.so  very  badly.  The  Chronicle,  which  in  its  latest 
forms  comes  down  to  1154.  and  Layamon'a  Brut, 
written  about  1190  or  1200,  exhibit  traces  of  the 
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breaking  up  of  the  grammar.  During  the  Middle 
English  period  all  the  imiiortant  changes  took 
place  that  resulted  in  transforming  English  from 
a  highly  inflected  into  a  practically  uninflected 
language.  It  should  be  remembered,  however, 
that  the  tendency  of  English  to  substitute  an 
anah'tical  for  a  synthetical  structure ;  that  is,  to 
indicate  syntactical  relations  bj*  the  use  of  par- 
ticles and  by  the  position  of  words  in  the  sen- 
tence, is  not  peculiar  to  our  language.  Among 
the  Scandinavian  languages.  Danish  and  Swedish 
belong  now  to  about  the  same  stage  as  English, 
and  Dutch  is  no  less  distinctly  analytical.  Ger- 
man, on  the  other  hand,  is  still  a  highly  inflected 
language.  Beginning  with  the  noun  in  English  we 
flnd  that,  as  early  as  1200,  the  three  or  four  cases 
in  the  singular  had  been  reduced  to  two  in  the 
majority  of  nouns,  and  that  in  the  plural  the  com- 
mon form  in  es  had  been  adopted.  During  the 
latter  part  of  the  period  almost  all  nouns  were  de- 
clined in  practically  their  present  manner.  The 
apostrophe  in  the  genitive  singular  was  intro- 
duced to  indicate  the  original  e  of  the  ending, 
and  it  was  later  extended  to  the  plural.  The  sim- 
plification of  the  declension  of  the  noun  was 
ell'ected  by  two  principles — one,  phonetic,  the 
weakening  of  all  the  A^owels  of  the  endings  to  e 
and  the  dropping  of  final  n,  which  reduced  all 
vowel  endings  to  the  one  form :  the  other  logical, 
the  principle  of  analogj',  by  which  the  various 
declensions  of  Anglo-Saxon  were  reduced  to  the 
most  prominent  one,  the  strong  masculine  ending 
in  the  plural  in  as,  later  weakened  to  es.  Only  one 
original  weak  plural  (see  Xoux),  oxen,  has  sur- 
vived in  ilodern  English,  kine  and  brethren  being 
later  formations.  Several  representatives  of  the 
so-called  mutation  class,  or  nouns  showing  a 
modification  of  the  root  vowel  in  the  plural,  as 
man,  men,  are  still  found,  and  there  are  also  a 
few  nouns  having  the  same  form  in  the  plural 
as  in  the  singular,  as  deer,  survivals  of  Anglo- 
Saxon  neuters.  Along  with  the  leveling  of  in- 
flections there  has  been  a  change  from  the  gram- 
matical to  the  natural  gender.  This  was  a  neces- 
sary result  of  the  loss  of  distinctive  inflectional 
endings.  In  the  adjective  there  has  been  a  com- 
plete loss  of  inflections,  since  comparison  belongs 
not  to  inflection,  but  to  composition.  In  this 
respect  English  has  gone  further  than  Danish,  in 
which  a  distinctive  form  has  been  retained  for  the 
definite  and  the  plural.  The  definite  form  of  the 
adjective  is  still  used  by  Chaucer.  In  the  de- 
clension of  the  pronoun  the  dual  number  has 
been  lost,  and  the  dative  and  accusative  have  been 
reduced  to  a  common  form,  derived  in  most  in- 
stances from  the  dative.  One  entirely  new  fonn. 
Us,  has  been  developed  in  the  seventeenth  century, 
the  original  genitive  being  his,  which  is  the  only 
form  used  in  the  King  James  translation  of  the 
Bible.  The  relatives  who,  which,  that,  were  in- 
troduced in  the  ^Middle  English  period,  and  the 
plural  of  the  demonstrative  thet/  was  substituted 
for  the  original  plural  hi  of  the  third  personal 
pronoun.  In  the  conjugation  of  the  verb  the 
principal  change  has  been  in  the  loss  of  about 
two-thirds  of  the  strong  class,  most  of  them  pass- 
ing over  to  the  weak  conjugation.  With  a  very 
few  exceptions  all  verbs  borrowed  from  foreign 
languages  during  the  IMiddle  and  Modem  periods 
are  weak.  This  tendency  is  the  result  of  analogv. 
The  conjugation  has  also  been  greatly  simplified 
by  the  loss  of  endinsfs  and  the  use  of  a  common 
form  for  the  singular  and  plural  of  strong  verbs. 


it  will  be  seen  from  this  brief  survey  that  ISIodern 
English,  although  it  has  greatly  simplified  its 
inflection,  is  not  a  wholly  analytical  language. 
In  the  nouns  the  process  has  been  carried  further 
than  in  the  pronouns^  since  in  the  former  the 
relation  of  subject  and  object  is  determined 
wholly  by  position,  Avhile  in  the  latter  there  is  in 
most  cases  a  distinct  form  for  each.  That  there 
is  a  tendency,  especially  in  the  speech  of  the 
uneducated,  to  disregard  this  distinction  in  the 
pronoun  is  clearly  shown  by  such  idioms  as  'Who 
are  you  talking  to?'  'betMeen  you  and  I.'  The  sole- 
cisms, 'you  was,'  'they  was,'  indicate  a  similar 
tendency  in  the  verb. 

Turning  now  to  the  foreign  element  in  the 
vocabulary  of  Middle  and  Modern  English,  we 
should  take  care  to  distinguish  between  the  Nor- 
man French  words  introduced  during  the  former 
and  the  Parisian  or  standard  French  words  intro- 
duced during  the  latter  period.  As  Skeat  truly 
states  {Principles  of  English  Etymology,  Part 
II.)  :  "Hundreds  of  words  of  Anglo-French  ori- 
gin, owing  to  their  early  introduction  into  the  lan- 
guage, and  the  thoroughness  with  which  they 
have  been  incorporated  in  it,  have  quite  as  strong 
a  claim  to  our  attention,  and  are  found  in  prac- 
tice to  be  quite  as  useful  in  their  way  as  are 
those  of  truly  native  origin."  (See  Norman- 
French.)  The  presence  of  French  is  very  notice- 
able in  the  poetry  of  Chaucer  and  Gower;  but 
there  is  no  ground  for  the  statement  that  these 
writers  corrupted  the  language  by  a  large  admix- 
ture of  novel  French  words. 

We  may  here  notice  the  question  Avhich  ha.s 
often  been  asked:  "Which  of  the  early  dialects 
spoken  in  England  is  the  origin  of  the  form  now 
used?"  We  have  seen  that  in  the  Anglo-Saxon 
period  two  were  used  for  literary  purposes — a 
Northern,  or  Anglian,  and  a  Southern,  or  Saxon. 
In  the  period,  however,  succeeding  the  Norman 
Conquest,  and  more  especially  after  1250,  we  find 
not  two,  but  three  dialects:  a  Northern,  a  Mid- 
land, and  a  Southern.  During  the  fourteenth  cen- 
turv  circumstances  gave  prominence  to  the  Mid- 
land counties,  in  which  arose  the  gi'eat  universi- 
ties, the  rich  monasteries,  and  many  other  reli- 
gious foundations.  One  of  its  subdivisions,  the  East 
^Midland,  was  the  dialect  in  which  Wiclif,  Gower. 
and,  above  all,  Chaucer  wrote.  It  had  then 
become  the  speech  of  the  metropolis,  and  had 
probably  forced  its  way  south  of  the  Thames  into 
Kent  and  Surrey.  All  these  circumstances,  com- 
bined with  the  fact  that  the  ^Midland  avoided  the 
extremes  of  the  Northern  on  the  one  hand  and  of 
the  Southern  on  the  other — that  it  was.  in  fact, 
a  sort  of  compromise,  gave  to  the  East  JMidland 
a  commanding  position  and  made  it  the  parent  of 
the  ^Modern  English  literary  language.  But  while 
the  East  ilidland  came  to  be  regarded  as  the 
standard  English  speech,  the  other  dialects  con- 
tinued to  exist  and  are  in  use  at  the  present  day; 
and  a  nucleus  of  new  dialects,  based  upon  several 
of  the  parent  dialects,  but  gradually  departing 
from  them,  has  developed  in  the  United  States. 
(See  Americanisms.)  Although  all  Anglo-Saxons 
write  practically  the  same  form  of  English,  in 
their  everv-day  speech  they  show  differences  of 
pronunciation  and  of  vocabulary  that  are  very 
marked.  In  English  there  is  no  standard  of  pro- 
nunciation such  as  is  given  in  French  by  the 
French  Academy. 

During  the  modern  period  of  English  the  most 
decided  change  in  the  language  has  been  in  con- 
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iK'ftion  with  the  vocabulary.  Ever  since  the 
beginning  of  this  period  the  language  has  bor- 
rowed freely  from  many  foreign  sources.  As  a 
result  of  the  influence  of  the  Italian  Renais- 
sance at  the  beginning  of  the  sixteenth  century 
many  Italian  words  were  introduced,  and  in  spite 
of  Ascham's  dislike  of  them  they  increased  rap- 
idly. Contact  with  Spain  on  the  Western  Con- 
tinent led  to  the  borrowing  of  many  Spanish 
words,  and  the  conunercial  relations  with  Holland 
are  responsible  for  the  introduction  of  not  a  few 
Dutch  words,  csjiecially  maritime  terms.  In  the 
seventeenth  century  political  and  literary  con- 
nections with  Fi'ance  helped  to  augment  the 
French  element,  and  the  advances  of  science  have 
created  an  immense  number  of  classical  terms, 
either  borrowed  or  formed  from  the  Latin  and 
Greek.  ^V  herever  Englishmen  have  gone  they  have 
absorbed  into  their  language  words  describing  local 
objects  and  ideas.  The  British  conquest  of  India 
has  brought  in  such  words  as  bangle,  chintz,  loot, 
mahout;  the  war  in  South  Africa  has  Anglicized 
some  Dutch  words,  as  trek,  outlander ;  commercial 
relations  with  China  have  given  Chinese  words, 
as  china  and  the  names  for  the  different  kinds  of 
tea.  Of  especial  interest  is  the  large  class  of  In- 
dian words,  brought  from  North  and  South 
America,  borrowed  either  directly  or  through  the 
Spanish  or  Portuguese.  Many  of  these  come 
under  the  head  of  'Americanisms.'  During  the 
four  centuries  of  the  modern  period  the  English 
vocabulary  has  gradually  assumed  the  composite 
character  which  is  one  of  its  most  striking  fea- 
tures. All  the  Germanic  languages,  indeed,  show 
a  marked  tendency  to  assimilate  foreign  ■words. 
The  only  point  of  infeTiority  that  the  modern 
English  vocabulary  shows  as  compared  with  the 
vocabulary  of  the  oldest  period  is  in  the  power 
to  form  self-explaining  compounds,  in  which  An- 
glo-Saxon Avas  as  rich  as  modern  German.  This 
inferiority  of  modern  English  is  not  so  great, 
however,  as  would  appear,  since  many  words  that 
are'  really  compounds  are  written  as  separate 
words,  as  insurance  company,  life  insurance. 
]Many  writers  have  at  different  times  deplored 
the  cosmopolitan  character  of  the  English  vo- 
cabulary, and  have  urged  the  exclusive  use  of  na- 
tive words  in  all  possible  cases.  This  extreme 
purism,  however,  ignores  entirely  the  value  of  a 
varied  vocabulary  for  purposes  of  literary  ex- 
pression, without  which  the  language  of  Shake- 
speare and  ]\Iilton  would  lack  much  of  its  beauty 
and  force.  The  wise  man  selects  from  this  rich 
treasury  of  words  those  that  best  express  his 
thoughts. 

Bibliography.  Anglo-Saxon :  Bosworth-Toller. 
An  Anglo-Saxon  Dictionary  (Oxford,  1882-98), 
the  only  complete  recent  work  of  the  kind ; 
SAveet,  The  Student's  Dictionary  of  Anglo-Saxon 
(Oxford,  1807),  a  convenient  list,  but  without 
references;  Sweet.  An  Anglo-Saxon  Reader  (Ox- 
ford, 1880)  ;  Bright.  An  Anglo-Saxon  Reader 
(3d  ed., New  York,  1894)  ;  Sievers..!;;  Old  English 
drammar,  translated  by  Cook  (3d  ed.  Boston, 
1002) ,  the  most  scientific  treatment  of  the  subject 
in  English;  Sweet,  An  Anglo-Saxon  Primer  (Ox- 
ford. 1882)  ;  "March,  .1  Comparative  Grammar  of 
the  Anglo-Saxon  Language  (New  York,  1870), 
still  useful  for  the  syntax:  Sweet,  .1  Second  An- 
glo-Saxon Reader  (Oxford.  1887),  contains 
archaic  and   dialectic  texts. 

Middle  English:  Stratmann,  A  Dictionary  of 
the  Middle  English  Language,  revised  by  Bradley 


(Oxford,  1891);  Mayhew  and  Skeat,  A  Concise 
Dictionary  of  Middle  English  from  1150  to  lotiO 
(Oxford,  1888)  :  Sweet,  First  Middle  English 
Primer,  with  grammar  and  glossary  (Oxford, 
1884)  ;  Second  Middle  English  Primer.  Extracts 
from  Chaucer  (1886);  Morris.  Specimens  of 
Early  English,  1150-1300  (Oxford,  1880)  ;  Morris 
and  Skeat,  id.,  1298-1394  (Oxford.  1886)  ;  Skeat, 
The  Vision  of  .  .  .  Piers  the  Plmvman,  by  ^Vil- 
liam  Langland    (Oxford,  1867-73). 

Shakespeare:  Abbott,  A  Shakespearian  Gram- 
mar (London,  1870).  an  excellent  treatment; 
Schmidt,  Shakespeare-Lexicon  (3d  ed.,  Berlin  and 
London,  1902). 

History  and  Grammar:  Skeat,  Principles  of 
English  Etymology,  two  parts  (London,  1887  and 
1891),  treats  the  native  and  foreign  elements 
separately,  and,  although  not  always  in  agreement 
with  the  latest  results  of  philological  investiga- 
tion, is  nevertheless  an  excellent  introduction  for 
the  general  student;  Emerson,  TJie  History  of  the 
English  Language  (New  York,  1894),  the  most 
scientific  text -book  on  the  subject ;  a  more  ele- 
mentary work  was  published  in  1896.  corrected  edi- 
tion in  1897 ;  Lounsbury,  History  of  the  English 
LcNiguage.  revised  ed.  (New  York,  1894).  a  well- 
considered  book,  but  with  slight  treatment  of  the 
phonetic  side;  Toller,  Outlines  of  the  History  of 
the  English  Language  (New  York,  1900) ,  connect- 
ing the  development  of  the  language  with  the  lit- 
erature. A  technical  treatment  of  the  history  of  the 
language  is  given  by  Kluge  in  Paul.  Grundriss 
der  germanischen  Philologie  (Strassburg,  1896)  ; 
!Morris,  Historical  Outlines  of  English  Accidence 
(London,  1872)  ;  Kellner.  Historical  Outlines  of 
English  Syntax  (New  York.  1892),  a  useful  in- 
troduction to  the  study  of  the  subject;  Jespersen, 
Progress  in  Language  (London.  1894).  containing 
a  suggestive  study  of  the  English  pronoun; 
Sweet,  A  Short  Historical  English  Grammar 
(New  York,  1892).  a  condensed  treatment  of 
phonologA"  and  accidence;  Sweet.  .4  Neio  English 
Grammar,  Logical  and  Historical  (New  York, 
1892  and  1898).  vol.  i.  containing  phonology  and 
accidence,  and  vol.  ii.  syntax,  this  being  an  admi- 
rable treatment  from  the  historical  point  of  view; 
Bain,  A  Hiqher  English  Grammar  (London, 
1879),  containing  the  earliest  use  of  logical  an- 
alysis, and  in  its  treatment  of  the  parts  of  speech 
marking  a  distinct  advance;  Baskervill  and 
Sewell,  An  English  Grammar  (New  York,  1895). 
one  of  the  best  recent  works,  based  upon  actual 
usage. 

For  an  account  of  dictionaries  of  the  modern 
period,  see  Dictionaries. 

ENGLISH  LITERATURE.      The  literal ure 

])ro(lu(C(l  by  the  Enijlisli  iicoplc.  amid  the  varied 
course  of  their  national  development,  and  in  the 
vernacvilar  tongue,  whether  ])urcly  Teutonic,  or 
the  fusion  of  that  element  with  the  Norman- 
French,  or  the  splendid  and  highly  organized 
language,  rich  in  its  double  inheritance,  which 
modern  times  have  raised  to  such  a  pitch  of 
power,  flexibility,  and  grace.  It  nuist  be  treated 
as  substantially  one  under  all  these  various 
aspects,  though  its  beginnings  are  to  its  present 
maturity  as  the  weakness  of  an  infant  to  the 
rich  endowment  of  a  full-grown  man.  On  the 
other  hand,  for  convenience,  if  for  no  radical  or 
logical  distinction,  the  literatiire  produced  in 
practically  the  same  language  by  daughter  peo- 
ples across  the  seas  will  not  come  into  this  sur- 
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vey.  Nor  will  the  method  of  treatment  followed 
here  allow  auything  like  a  complete  enumeration 
of  the  authors  who  have  adorned  one  period  or 
another ;  it  is  considered,  for  the  present  purpose, 
of  far  greater  importance  to  show  tendencies  and 
trace  the  outline  of  gradual  development.  Upon 
this  principle,  consequently,  not  upon  any  at- 
tempt at  appraisal  of  absolute  values,  will  be 
based  the  proportion  of  space  allotted  to  the 
writers  for  a  discussion  of  whose  work  there  is 
room.  ^Ye  need  not  consider  here  the  songs 
of  the  British  bards,  whose  race  and  language 
were  driven  into  the  outlying  hill  countries  by 
the  Teutonic  invasion,  and  who,  save  in  the  one 
notable  instance  of  their  contribution  to  the 
Arthurian  legend,  gave  practically  nothing  to 
the  literature  now  imder  discussion.  By  the 
terms  of  our  definition  we  are  also  dispensed 
from  dwelling  on  the  work  produced  in  Latin, 
the  common  language  of  scholars,  before  and  after 
the  Xorman  Conquest. 

The  development  of  earh'  English  poetry  on  its 
external  side  was  not  much  unlike  the  same  his- 
tory elsewhere.  It  was  the  one  intellectual  amuse- 
ment of  a  race  of  hardy  fighters  and  hunters.  They 
gathered  in  the  long  winter  evenings  about  the  fire, 
to  listen  to  tales  of  the  adventures  whichhadcome 
to  other  men  like  themselves.  As  on  the  Conti- 
nent, there  were  two  classes  of  singers — the  scop, 
the  real  poet  (maker,  French  frouvere),  who 
took  the  raw  material  of  history  or  legend  and 
shaped  it  into  more  or  less  artistic  form;  and 
the  gleoman,  who,  like  the  Greek  rhapsodist  or 
the  French  jaiifjleur,  simply  sang  from  place  to 
place  what  he  had  learned  from  others.  From 
these  lays  sprang  the  most  important  relic  of  the 
poetry  of  the  pagan  jDeriod,  the  epic  of  Beoiculf, 
which,  although  the  only  extant  manuscript  is 
of  the  tenth  century,  goes  back  for  its  inspira- 
tion and  its  subject  to  the  sixth,  and  is  there- 
fore Continental  in  its  origin.  It  is  impressive 
in  its  movement  and  imagery,  and  possesses  tho 
dignity,  if  not  the  fullness,  of  the  epic.  Three 
other  fragments  from  this  period  are  of  consider- 
able interest — WidsHh,  or  the  \Yanderer,  prob- 
ably the  oldest  of  all;  Waldltere :  and  The  Fight 
at  Finnsburg.  The  characteristic  of  this  early 
verse  is  its  sombre  grimness.  and  its  picture  of  a 
life  of  constant  combat,  either  with  savage  hu- 
man foes  or  with  nature  in  its  sterner  aspects, 
overshadowed  by  the  approach  of  inevitable 
destiny. 

But  this  fierce  and  gloomy  tone  was  modified 
by  the  introduction  of  the  gentler  spirit  of  Chris- 
tianity from  Rome  and  from  Ireland.  Tlie  poetry 
written  luider  this  new  influence,  whose  remains 
cluster  about  the  ill-defined  personalities  of  Caed- 
mon  and  Cynewulf,  finds  a  reason  for  a  more 
cheerful  view  of  life  in  the  replacing  of  Fate  by 
an  all-loving  and  almighty  Father.  For  its  sub- 
jects it  turns  now  to  the  Bible  and  to  the  legends 
of  the  saints:  though  even  in  these,  as  in  Judith, 
for  example,  the  old  savage  joy  in  'goodly  fight' 
still  comes  out.  A  few  short  poems  of  a  lyrical 
or  lyrico-dramatic  nature  are  of  still  wider  in- 
terest, as  connecting  the  work  of  these  early 
singers  definitely  with  the  far-away  Tennyson 
and  Shelley.  The  tenderness  and  grace  of  The 
Lorer's  Message  and  The  Wajuhrer  remind  us  to 
take  account  of  an  imponderable  but  real  admix- 
ture of  Celtic  elements  in  the  people  from  whom 
they  proceeded. 

Prose  grcAV  up  under  Alfred,  after  he  had  set 


up  a  bulwark  against  barbarian  invasion.  Like 
most  early  prose,  it  is  written  for  practical  pur- 
poses.— to  convey  instruction  either  in  the  truths 
of  religion  or  in  the  facts  of  history.  He  trans- 
lated from  Latin  the  treatise  of  Boethius  On 
the  Consolation  of  Philosophy,  one  of  the  favorite 
philosophical  works  of  the  ^Middle  Ages;  the 
Venerable  Bede's  Ecclesiastical  History,  the  best 
historical  work  that  England  had  yet  produced; 
the  History  of  the  World,  by  Orosius,  then  con- 
sidered a  standard  authority;  and  the  Pastoral 
Care  of  Saint  Gregory  the  Great.  More  impor- 
tant still  is  the  expansion  under  his  direction  of 
the  meagre  records  of  the  monasteries  into  a  clear 
and  connected  narrative,  the  Anglo-Saxon  Chron- 
icle, which  continued  without  a  break  for  two 
generations  after  the  Conquest.  The  name  of 
^Elfric  must  be  mentioned  as  that  of  a  man  who 
showed  signs  of  a  real  literary  spirit  in  the  ser- 
mons which  are  his  principal  work.  But  the 
narrow  and  somewhat  monotonous  feeling  of  the 
Anglo-Saxon  race  could  not  have  continued  to 
evolve  into  a  really  great  literature  without  pre- 
cisely such  an  admixture  of  other  elements  as 
was  to  follow  the  Conquest  and  the  resultant 
fusion  of  the  two  nationalities. 

While  the  process  was  going  on,  classical  and 
theological  learning  made  considerable  progress, 
ilonasteries  were  busy,  and  the  English  universi- 
ties had  begun  to  crystallize  around  their  orig- 
inal small  nucleus.  Lanfranc  and  Anselm,  Alex- 
ander of  Hales  and  Duns  Scotus,  attained  emi- 
nence in  speculative  philosophy:  but  they  wrote 
in  Latin,  as  did  the  historians  of  the  same  period, 
of  whom  the  chief  were  William  of  Malmesbury, 
Geoffrey  of  ^lonmouth,  Giraldus  Cambrensis,  and 
^Matthew  Paris.  The  English  tongue  was  under- 
going such  serious  grammatical  and  phonetic 
changes  as  to  unfit  it  for  a  vehicle  of  literary 
expression.  The  first  indication  of  reviving  life 
is  the  appearance  of  Layamon's  Brut  just  after 
1200.  Influenced  by  the  mass  of  French  romance, 
he  essayed  for  the  first  time  to  give  his  own 
language  something  of  the  same  character,  and  his 
position  in  the  development  of  the  Arthurian 
legend  is  of  no  small  importance.  After  he  had 
shown  the  way.  numbers  of  English  romances  ap- 
peared, mostly  translated  or  adapted  from  the 
French,  though  one  of  the  most  charming,  Sir 
Gawayne  and  the  Green  Knight,  is  of  native 
workmanship. 

Besides  the  necessary  delay  in  the  interfusion 
of  the  two  languages,  there  was  also  a  question 
for  the  poets  to  settle  as  to  which  of  two  widely 
diff'erent  verse-forms  should  prevail.  Saxon 
poetry  had  been  based  upon  alliteration  and  ac- 
cent :  with  its  varying  length  of  line,  it  was  loose 
and  flexible  in  structure.  The  French  verse,  on 
the  other  hand,  depended  for  its  effect  upon 
rhjTne.  and  upon  uniform  line-length,  and  was 
thus  exact  and  measured.  The  latter  finally  pre- 
vailed, after  a  period  of  great  confusion :  allitera- 
tion as  a  rule  was  dropped,  to  be  used  later  only 
as  an  occasional  ornament  by  masters  of  effect 
like  Swinburne ;  while  accent  could  no  longer 
wander  at  will  when  the  French  prosody  kept 
watch   over    it. 

By  the  time  that  the  language  and  its  literary 
forms  had  accomplished  their  union,  the  life  of 
the  people  also  had  completed  a  similar  process. 
It  was  no  longer  Saxon  here  and  Xorman  there, 
but  was  beginning  to  stand  out  as  a  new,  inde- 
pendent,   and    finely    molded    nationality.      For- 
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tunatelj',  agreat  poet  was  ready  to  seize  and  fix  on 
a  broad  canvas  the  varying  hues  of  this  full  and 
brillant  life.  Characteristically,  Chaucer  began 
by  going  to  school  to  the  French  frou ceres,  and 
to  the  later  allegorical  school  of  which  the  epoch- 
making  Ronton  de  hi  Rose  is  the  typical  work; 
then  he  went  to  Italy,  where  the  sun  of  the 
Renaissance,  not  yet  risen  in  England,  was  al- 
ready calling  to  life  manifold  forms  of  intel- 
lectual and  artistic  activity;  Dante,  Petrarch, 
and  Boccaccio  stimulated  him  to  rival  their  o^^ti 
productions,  and  taught  him  to  venerate  the  great 
masters  of  the  classical  ages.  But  his  French 
and  Italian  periods  were  only  periods  of  appren- 
ticeship. When  he  had  learned  his  trade  he  threw 
aside  imitation  and  stood  forth  boldly  as  an  Eng- 
lish poet — a  finished  artist  in  technical  niceties, 
as  well  as  a  great  creator,  who  gave  the  final 
touch  to  the  various  literary  forms  which  he 
found  in  cultivation,  and  drew  from  his  ripe 
knowledge  of  men  and  things  the  power  to  stir 
the  springs  both  of  laughter  and  of  tears  as  no 
one  had  done  before  him. 

Chaucer  and  Gower  represent  life  from  the 
aristocratic  point  of  view,  the  former  writing  as 
an  easy-going  courtier,  who  simply  ignores  social 
questions,  while  the  latter  is  conscious  of  their 
insurgence  and  stands  stoutly  for  the  old  order 
against  all  tentative  reforms.  The  other  great 
names  of  the  fourteenth  century  speak  for  the 
people  and  to  the  people.  Langland  is  of  them; 
as  he  lies  on  the  fair  green  expanse  of  ]Malvern 
Hills  in  the  calm  I\Iay  sunshine,  his  heart  is  full 
of  the  paradoxes,  the  injustice,  the  unhappinesa 
of  the  time,  and  he  reasons  out,  through  suc- 
cessive continuations  and  recastings  of  his  work, 
a  panacea  for  the  ills  of  his  generation.  This, 
like  the  work  of  Wiclif.  is  in  the  main  religious. 
Tn  an  age  when  so  many  things  conspired  to  make 
the  life  of  the  common  people  hard — taxation  by 
the  Government  for  the  endless  drain  of  the 
French  wars,  oppression  by  the  landlords,  pes- 
tilence, storm — men's  minds  turned  inevitably  to 
the  consolation  of  a  world  where  inequalities 
should  be  redressed  and  sorrows  comforted.  The 
vision  shines  more  and  more  clearly  upon  Lang- 
land's  sight  -  the  more  he  ponders :  Piers  Plow- 
man rises  from  a  simple,  honest  tiller  of  the  soil 
until  he  takes  on  the  very  lineaments  of  the  in- 
carnate Conqueror  of  death  and  hell.  His  thought 
has  in  many  aspects  a  peculiarly  modern  tone — 
it  is  Carlyle  who  will  take  it  up  and  reecho  it — 
but  in  the  structure  of  his  verse  he  clings  to  the 
old  rough  alliterative  form  of  the  native  English 
poetry,  which,  while  it  no  doubt  made  a  more 
direct  appeal  to  his  popular  audience  at  the 
moment,  unfitted  him  to  have  an  influence  upon 
the  development  of  later  poetrj',  now  definitely 
pommitted  through  Chaucer  to  the  assimilation 
of  French  forms.  Wiclif,  though  the  movement 
which  we  connect  with  his  name  was  a  university 
movement,  appealed  in  the  same  way  directly  to 
the  masses.  This  is  not  the  place  to  discuss  the 
effect  or  the  justice  of  his  crusade  against  the 
ecclesiastical  system  of  his  time;  but  by  his 
translation  of  the  Bible  into  the  tongue  of  the 
plain  people,  and  by  the  tracts  which  he  wrote 
in  homely,  vigorous  English,  he  affected  in  no 
small  degree  the  development  of  the  language. 
His  Bible,  in  the  various  stages  of  its  revision, 
exemplifies  the  final  crystallization  of  a  really 
English   style,   which    at   the   same   time,   by   its 


wide  currency,  it  did  more  than  any  other  book 
to  fix  and  render  uniform. 

From  this  period  until  the  Renaissance  had 
tardily  begim  its  work  in  England,  there  was 
little  creative  or  really  significant  work.  Lyd- 
gate  and  Occleve  and  James  I.  of  Scotland  (the 
source  of  whose  education  entitles  us  to  include 
him  among  English  poets)  were  content  to  catch 
the  trick  of  Chaucer's  style,  and  to  name  him  and 
Gower  as  their  avowed  masters.  Prose,  however, 
in  this  as  in  all  literatures  later  in  its  develop- 
ment than  verse,  began  to  take  shape  which  is 
worthy  of  more  than  a  passing  notice.  Though 
the  universal  employment  of  Latin  as  the  lan- 
guage of  scholars  discouraged  attempts  to  write 
serious  English  prose,  yet  the  appeal  of  Wiclif's 
pamphlets  and  Reginald  Pecock's  Repressor  of 
Overmuch  Blaming  of  the  Clergy  to  a  popular 
audience  brought  it  into  the  controversies  of  the 
time;  and  in  lighter  literature  the  Voiage  and 
Travailc  of  flir  John  Maundeville  showed  what 
could  be  done  with  it.  This  lesson  was  learned 
by  a  greater  master  of  style  than  the  anonymous 
translator  of  that  marvelous  traveler's  tale;  the 
stately  and  beautiful,  as  well  as  natural  and 
simple,  rhythm  of  Malory's  Morte  d'Arthur, 
which  Caxton  printed  in  1485,  is  the  happiest 
thing  in  the  whole  of  English  fifteenth-century 
literature. 

In  that  very  year  Henry  VII.  came  to  the 
throne,  and  the  covmtry,  so  long  distracted  by 
internecine  warfare,  had  rest  and  leisure  to  think 
of  intellectual  culture.  At  last  the  'new  learn- 
ing' crossed  the  Channel  and  found  a  home  in 
England.  Grocyn  and  Linacre  and  their  fellows 
were  busy  with  their  Greek  manuscripts.  Eras- 
mus, the  greatest  scholar  of  the  time,  came  to 
England,  and  with  Colet  and  More  discussed  the 
great  problems  of  Church  and  State  in  a  temper 
of  hopeful  idealism.  But  More  and  Roger  Ascham 
were  under  the  spell  of  classical  authority,  and 
the  latter  actually  apologizes  for  using  the  clumsy 
English  tongue.  They  wrote  for  the  cultivated 
classes ;  but  at  the  same  time  a  popular  literature 
was  growing  up  around  the  Reformation  move- 
ment, tj^pified  in  the  racy,  idiomatic  English  of 
Latimer's  sermons.  Its  simple  directness  was 
partly  the  fruit  of  his  acquaintance  with  Tyn- 
dale  and  Coverdale's  vigorous  and  happy  trans- 
lation of  the  Scriptures,  a  monument  of  pure 
Anglo-Saxon  speech  scarcely  tinged  with  Latin- 
ism.  The  English  praj'er-book.  which,  like  the 
Bible,  has  done  much  to  mold  the  speech  of  later 
generations,  was  a  compromise  in  language  as  in 
doctrines:  one  of  the  most  characteristic  fea- 
tures of  its  style  is  the  frequent  recurrence  of 
pairs  of  synonyms — 'acknowledge  and  confess,' 
'dissemble  nor  cloke' — to  appeal  alike  to  the 
lovers  of  the  sonorous  Latin  and  to  the  plain,  un- 
lettered folk. 

The  time  was  at  last  ripe  for  England  to  show 
the  results  of  long  and  patient  study  and  as- 
similation of  good  models,  both  classical  and 
Italian.  A  year  before  Elizabeth  came  to  the 
tiirone,  these  results  were  put  forth  in  the  publi- 
cation of  Tottel's  Miscellany,  a  collection  of 
songs  and  sonnets,  many  of  them  no  doubt  writ- 
ten much  earlier,  and,  according  to  the  fashion 
of  tlie  time_,  circulated  in  manuscript  imtil  that 
date.  The  two  chief  contributors  were  Henry 
Howard,  Earl  of  Surrey,  who  had  closed  a  bril- 
liant life  on  the  block  ten  years  before,  and  Sir 
Thomas   Wyatt,   who.   like  Chaucer,   had  visited 
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France  and  Italy  on  diplomatic  missions.  Their 
matter  was  not  so  significant  as  their  manner; 
their  great  service  was  the  enriching  of  English 
poetry  by  the  importation  of  foreign  forms  to 
relieve  the  monotony  into  which  it  had  fallen. 
To  Surrey  it  o\\es  its  most  powerful  and  charac- 
teristic form,  blank  verse,  and  the  sonnet,  adapt- 
ed b}'  his  happy  intuition  to  the  form  in  which 
.Shakespeare  uses  it.  Yet  although  they  and 
Sackville  showed  taste  and  judgment  in  the  use 
of  their  chosen  tools,  there  was  as  yet  little 
promise  of  the  glorious  efflorescence  that  was  to 
follow.  Lyly's  refined  and  elegant  artificiality, 
which  has  enriched  the  language  with  a  new 
word,  and  Sidney's  charming  work,  which  rises 
at  times  to  a  dignity  above  that  of  the  experi- 
ments of  a  highly  cultivated  amateur,  are  not 
enough  to  turn  the  scale. 

Yet,  before  we  pass  on  to  consider  the  drama 
in  tliis  period  (for  its  earlier  history,  see  Drama; 
I\Iysteky;  ^Iiracle-Pi.ay  :  Morality),  there  is 
one  name  which  must  be  set,  in  the  non-dramatic 
literature  of  the  time,  in  a  position  comparable 
only  with  Shakespeare's,  and  one  work  Avhich 
more  fully  than  any  other  in  English  sums  up  the 
manifold  efl'ects  of  the  Renaissance.  Let  Spenser 
be.  as  Lamb  called  him,  the  poet's  poet;  grant 
that  he  will  never  take  hold  of  the  great  popular 
mass,  of  whose  common  life  he  is  so  wholly 
careless :  he  is  yet  one  of  the  immortals,  and  it  is 
to  a  world  beyond  space  and  time  that  he  intro- 
duces us  in  The  Faerie  Queene.  A  Puritan  by 
conviction,  though  fortunately  a  Puritan  born 
before  his  party  thought  it  necessary  to  war  upon 
everything  that  was  beautiful,  he  has  a  moral 
purpose  in  his  writing,  and  an  allegory  lies  in 
wait  for  us  as  we  wander  through  his  enchanted 
land.  We  may  elude  it,  however,  and  merely 
note  that  the  moral  seriousness  which  lies  at  the 
root  of  the  poem  differentiates  Spenser  entirely 
from  his  Italian  model,  Ariosto,  to  whom  he  owes 
so  much  in  form.  But  his  style  is  richer  and 
more  elaborate  than  his  master's:  he  builds  up, 
on  the  suggestion  of  the  Italian  ottava  rima,  the 
more  complex  and  effective  stanza  which  goes  by 
his  name.  His  childlike  delight  in  the  world  of 
sense,  which,,  with  all  the  marvelous  resources 
of  his  imagery  and  his  music,  he  strives  to  make 
us  share,  is  touched  at  times  by  that  note  of 
melancholy  so  common  and  so  significant  in  the 
Renaissance  Avriters  who  stop  to  think  of  the 
shortness  and  uncertainty  of  that  human  life  on 
which  they  concentrate  their  highest  powers. 
Among  the  other  poets  of  the  time,  Chapman 
must  have  a  word  of  commendation,  if  only  for 
his  great  translation  of  Homer,  in  which,  for  the 
Iliad,  he  employed  what  is  probably  the  most 
successful  metre  in  English — the  swinging  'four- 
teener'  of  the  old  ballads. 

The  causes  for  the  phenomenal,  one  may  say 
unparalleled,  outburst  of  great  literature  which 
distinguishes  the  age  of  Elizabeth  are  many  and 
varied.  It  was  not  only  that  the  sunlight  of  the 
Renaissance,  whose  rays  had  been  long  in  reach- 
ing England,  now  shone  in  all  it«  radiance  there; 
nor  that  the  invention  of  printing  had  made  it 
possible  to  circulate  books  by  the  thousand,  and 
raised  the  gains  of  authors  to  a  point  where  they 
tempted  new  men  into  the  field ;  nor  that  the 
personality  of  the  Queen,  exalted  by  the  hyper- 
boles of  poets,  formed  a  focus  for  their  enthusi- 
asm, while  her  gracious  patronage  of  every  art 
encouraged   them   to   do   their  best.     There   was 


also  the  life  and  death  struggle  with  Spain,  v,-hich 
called  out  all  that  was  highest  and  noblest  in  the 
hearts  of  patriotic  Englishmen  at  the  same  time 
that  domestic  controversies  sharpened  their  wits 
to  do  their  best  for  the  side  they  had  espoused. 
There  was  the  rise  of  the  new  middle  class  to 
increase  the  number  of  both  authors  and  readers. 
And  the  discoveries  of  strange,  half-fabulous 
lands  beyond  the  seas  seemed  a  fit  pendant  to  the 
conquest  of  whole  new  provinces  of  thought,  and 
spurred  men's  minds  on  to  explore  the  furthest 
regions  of  the  knowable  and  the  thinkable. 

The  drama,  whose  very  nature  appealed  to  that 
age  of  stir  and  vigorous  action,  was  naturally 
the  form  that  expressed  its  spirit  best,  aside  from 
the  fact  that  a  century  of  printing  had  not  yet 
made  reading  the  daily  habit  of  every  man.  And 
since  the  drama  was  to  be  the  characteristic  lit- 
erary form  of  the  period,  it  was  most  fortunate 
that  it  escaped  the  snares  set  for  it  by  some 
of  its  earliest  formal  practitioners  in  England. 
\Vith  the  enthusiasm  of  Renaissance  scholars  for 
the  work  of  the  ancients,  they  insisted  that  the 
English  drama  should  be  modeled  strictly  upon 
its  Roman  predecessor;  Seneca  was  to  be  the 
standard  of  tragedy,  and  Terence,  who  had  pre- 
served a  sort  of  charmed  life  all  through  the 
Dark  Ages,  of  comedy.  The  academic  school  of 
playwrights  strove  hard  to  enforce  this  model 
upon  all  their  fellows,  aided  by  Sir  Philip  Sid- 
ney's vigorous  blows  in  his  Defence  of  Poesie. 
The  effort  was  not  without  its  good  results  in 
the  direction  of  imposing  care  for  structure  and 
checking  too  loose  imagination;  but  that  it  failed 
was  an  inestimable  advantage  to  the  growth  of 
the  literature  which  is  our  pride.  ^larlowe  and 
Shakespeare,  the  young  Davids  of  the  day,  tried 
the  armor  of  Saul  before  they  went  out  to  the 
battle,  then  wisely  laid  it  off.  Across  the  Chan- 
nel, Malherbe  and  other  literary  dictators  were 
able  to  enforce  their  canons,  with  the  result  that 
French  classical  tragedy,  stately  and  finished  as 
it  is,  has  never  been  a  living  thing,  able  to  thrill 
and  dominate  the  nation,  because  it  has  always 
been  alien  from  the  nation's  life. 

Sackville  and  Norton,  with  their  Gorhoduc,  are 
enshrined  in  a  special  place  of  honor  by  historians 
of  literary  dex-elopment ;  the  first  English  tragedy 
is  a  noteworthy  event.  But  to  INIarlowe  belongs 
a  much  more  significant  mention.  It  is  he  who 
first  showed  the  way  to  the  construction  of  a 
true  English  drama,  first  exemplified  a  unity 
more  potent  than  the  artificial  conventions  of 
classicism — that  which  centres  around  the  devel- 
opment of  one  mighty  character  and  his  deeds. 
It  was  he  who.  though  the  iambic  pentameter  was 
not  new  to  English  verse,  is  yet  really  the  creator 
of  the  'mighty  line'  which  became  recognized  as 
the  regular  mediinn  for  serious  drama,  and  in 
Milton's  skillful  hands  became  even  mightier  and 
more  perfect.  He,  like  his  own  Faustus,  "sums 
up  for  us  the  Renaissance  passion  for  life,  sleep- 
less in  its  search,  and  daring  in  its  grasp  after 
the  infinite  in  power,  in  knowledge,  and  in 
pleasure."  and  the  career  which  ended  so  miser- 
ably in  a  tavern  brawl,  after  less  than  thirty 
years,  was  yet  full  of  splendid  achievement. 

The  place  of  Shakespeare  in  a  stirvey  of  this 
kind  must  be  in  exact  disproportion  to  his  abso- 
lute greatness.  Precisely  because  of  the  tower- 
ing command  of  that  greatness,  because  "he  was 
not  of  an  age,  but  for  all  time,"  he  has  less  to 
do  with  the  general  development  of  thought  and 
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expression  than  nianj'  a  lesser  man.  It  is  not  the 
mighty  rock  that  rears  its  sturdy  shoulders  out 
of  the  torrent  to  which  Ave  look  for  indications  of 
the  direction  and  force  of  the  current.  In  fact, 
though  in  a  sense  the  croAATiing  glory  of  English 
literature,  he  belongs  not  so  much  to  it  as  to  the 
whole  world.  He  may  of  course  be  considered 
in  part  as  a  product  of  the  conditions  which 
affected  the  general  literary  growth;  but  when 
we  stop  to  consider  the  other  dramatists  of  his 
age  we  shall  be  struck  by  the  difference  more  in 
kind  than  in  degree  between  him  and  them;  in 
the  bold  hyperbole  with  which  Swinburne  closes 
his  sonnet,  "All  stars  are  angels,  but  the  sun  is 
God." 

The  one  of  his  contemporaries  who  comes  near- 
est to  him  in  rank,  Ben  Jonson,  is  also,  it  so 
happens,  the  one  Avhose  characteristics  are  the 
most  instructive  for  the  purposes  of  a  philosophic 
contrast  of  tendencies.  \Yhile  the  old  theorj'  of 
a  personal  envy  of  his  master  on  Jonson's  part 
is  now  discredited,  the  fact  remains  that  he  repre- 
sents two  points  of  view  diametrically  opposite 
to  Shakespeare's.  Almost  alone  in  an  age  of  far- 
going  romanticism,  he  stood  unflinchingly  for  the 
classical  ideals  in  the  drama — for  the  enforce- 
ment of  the  unities  from  which  Shakespeare  had 
escaped,  as  well  as  for  wider  and  happier  applica- 
tions of  what  we  call  the  classical  tradition,  for 
the  calm,  ordered  sanity  of  that  school  in  an  age 
when  the  riot  of  imaginative  license  ran  un- 
checked. While  the  struggle  seemed  fruitless  at 
the  time,  his  attitude  was  not  without  its  re- 
sults. The  seed  slumbered  in  the  ground  for  a 
while;  but  in  tlie  end  it  sprang  up  and  brought 
forth  fruit  in  the  fully  developed  classicism  of 
Dryden  and  Pope.  The  other  point  of  contrast 
touches  the  never  -  ending  controversy  between 
realism  and  idealism.  The  former,  for  our  pur- 
pose, may  be  taken  to  mean  the  kind  of  por- 
traiture which  is  content  to  seize  with  fidelity  the 
external  characteristics  of  a  man  or  a  woman, 
while  the  latter  designates  the  spirit  of  penetrat- 
ing insight  which  goes  far  below  the  surface  into 
the  eternal  verities  of  human  nature — which  sees 
men  not  only  as  they  appear,  but  as  they  are, 
and  perhaps  even  more  as  they  may  be.  This 
was  the  spirit  of  Shakespeare,  and  it  is  largely 
because  of  his  possession  of  this  insight  that  he 
holds  to  this  day  his  masterv'  over  the  world, 
while  -Jonson  is  read  only  by  students  of  litera- 
ture. In  his  own  day  Jonson  was  far  more  popu- 
lar than  the  supreme  dramatist :  his  faculty  of 
hitting  off  to  the  life  the  little  foibles  and  fash- 
ions of  his  generation,  of  painting  (in  his  owTi 
phrased  'every  man  in  his  humor.'  appealed  to  an 
audience  who  could  recognize  each  detail  as  part 
of  the  daily  life  of  their  own  circle;  but  when 
that  generation  had  passed  away,  and  new  man- 
ners had  come  in  with  another,  these  old-fash- 
ioned humors  roused  no  more  than  the  evanescent 
interest  with  which  to-day  we  regard  the  faded 
daguerreotypes  of  our  grandfathers.  Jonson's 
most  direct  influence  upon  his  age  was  found  in 
the  graceful  lyrics  which  served  as  models  for  the 
cavalier  poets,  and  in  his  domestication  in  Eng- 
land of  the  masque,  which  made  Comiis  possible. 

Of  the  other  Elizabethan  dramatists  not  so 
much  need  be  said.  The  gradual  evolution  and 
as  sure  and  steady  decline  of  the  drama  in  Eng- 
land has  been  treated  elsewhere ;  but  a  few  mem- 
orable names,  at  which  the  world  would  have 
marveled  longer  had  Shakespeare  not  been,  must 


be  chronicled.  Dekker's  real  if  disorderly  genius, 
Heywood's  simple  and  touching  portraiture  of 
domestic  life,  are  worth  a  word.  The  "tragedy  of 
blood'  which,  repellent  as  it  is  to  modern  taste, 
answered  the  cry  of  the  time  for  intensity  at  any 
cost,  was  inaugurated  by  Kyd's  Spanish  Tragedy; 
Marlowe  and  even  Shakespeare  touched  it  in  pass- 
ing; and  two  really  fine  poets,  Middleton  and 
Webster,  signalized  themselves  in  this  style,  the 
latter  devoting  his  magnificent  power  of  expres- 
sion almost  exclusively  to  these  horrors.  Beau- 
mont and  Fletcher  can  scarcely  be  named 
apart,  though  long  and  patient  study  has  led 
modern  critics  to  the  conclusion  that  Beau- 
mont contributed  to  their  partnership  the  greater 
depth  of  thought  and  constructive  power,  while 
his  older  fellow  furnished  lyric  grace,  sentiment, 
and  smooth-flowing  diction.  Massinger,  a  Puri- 
tan at  heart.,  is  at  his  best  when  he  treats  some 
theme  of  unworldly  idealism.  Ford,  on  the  other 
hand,  shows  his  decadent  spirit  by  his  morbid 
quest  of  the  abnormal  in  character  and  situation. 
Shirley,  an  imitator  in  tragedy,  is  a  precursor  in 
the  opposite  style,  writing  in  the  exact  manner 
of  the  light,  graceful  trifling  of  the  Restoration 
comedy. 

The  greatest  prose  writer  of  the  early  seven- 
teenth century  is  a  man  whose  services  to  science, 
elsewhere  dealt  witli,  are  even  more  commanding 
and  universally  recognized.  Just  as  Bacon  saw 
the  need  of  an  entire  reversal  of  the  old  scientific 
methods  before  modern  science  had  realized  the 
task  before  it,  so  he  struck  out  for  himself  a  way 
of  Avriting  English  which  anticipated  the  results 
of  another  century  of  thought  on  the  matter. 
He  had  no  confidence  in  the  vulgar  tongue,  and 
refused  to  intrust  to  it  his  scientific  speculations ; 
but  when  he  had  occasion  to  use  it,  when  his 
Essa7js  began  to  grow  under  his  hand  from  mere 
jottings  in  his  note-book  into  their  rounded  and 
satisfying  form,  he  set  to  work  to  shape  an  in- 
strument that  should  be  adequate  to  his  purpose. 
Saturated  as  he  was  with  Latin,  and  going  to 
that  language  very  miich  for  his  vocabulary,  he 
saw  that  it  was  impossible  to  write  one  language 
by  the  rules  of  another,  and  developed  an  English 
kind  of  sentence,  compact,  brief,  and  manageable, 
in  strong  contrast  to  the  long,  rambling  periods 
of  his  contemporaries.  But  prose  was  not  long 
in  developing  into  something  more  than  a  mere 
convenient  instrument.  Two  writers  who  were 
boys  at  Bacon's  death  carried  it  to  a  pitch  of 
suljlimity  and  impressiveness  which,  amid  varied 
modern  excellences,  has  scarcely  been  surpassed. 
Uneven,  to  be  sure,  sometimes  almost  too  rich, 
Jeremy  Taylor  and  Sir  Thomas  Browne  at  their 
best  will  always  give  delight. 

They,  far  more  typical  of  their  age  than  Bacon, 
and  another  man  even  more  typical  than  thev, 
represent  its  overshadowing  melancholy  and  its 
tendency  to  imaginative  contemplation  rather 
than  to  abstract  thinking.  Donne  is  the  best  rep- 
resentative in  these  points,  as  in  the  suddennesg 
with  which  he  "passes  from  moods  of  earthly 
passion  to  moods  of  religious  ecstasy."  As  often 
happens,  it  was  not  his  strength,  but  his  weak- 
ness, that  found  imitators  and  created  a  school ; 
his  love  of  'conceits,'  recondite  and  too  subtle 
analogies  and  metaphors,  which  Marini  and  fJon- 
gora  were  at  the  same  time  making  the  fashion 
on  the  Continent,  affected  a  number  of  the  young- 
er poets,  of  whom  George  Herbert.  Crashaw,  and 
Vaughan    'the   Silurist'   were   the   most    notable ; 
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but  in  him  and  in  them  depth  and  intensity  of 
feeling  atone  for  much  that  is  merely  fantastic. 
Two  alternatives  to  the  melancholy  which  Rich- 
ard Burton  was  at  this  time  anatomizing  with 
so  much  quaint  learning  were  taken  by  different 
men;  the  cavalier  poets,  Lovelace,  Carew,  and 
Suckling,  escaped  it  by  their  graceful  absorption 
in  the  charms  of  real  or  imaginary  mistresses; 
while  the  pastoral  writers,  Browne  and  Wither 
(with  whom  Herrick  and  Marvell  may  be  classed, 
though  religion  meant  at  times  much  to  both  of 
them,  and  the  latter  went  Avith  Milton  into  poli- 
tics), delight  in  the  contemplation  of  nature  and 
the  sweet,  unspoiled  life  of  the  beautiful  Eng- 
lish country,  which  touched  Shakespeare  in  such 
diverse  ways  at  the  beginning  and  end  of  his 
career — in  the  Midsummer  Night's  Dream  and  in 
the  Tempest.  The  same  spirit  breathes  in  Isaak 
Walton,  and  teaches  him  to  write,  little  as  he 
may  have  thought  it,  an  undying  classic. 

The  link  between  the  Elizabethan  age  and  that 
whose  culmination  is  assigned  to  the  reign  of  a 
later  queen  (Anne)  is  to  be  found  in  the  work 
of  Milton.  In  his  sonnets  (except  for  the  innova- 
tion of  using  the  form  for  something  else  than 
love  poetry),  his  elegies,  and  his  masques,  he  is 
a  true  Elizabethan:  in  his  thorough  appropria- 
tion of  the  classics,  in  such  technical  points  as 
the  use  of  blank  verse  out  of  drama,  and  in  many 
of  the  articles  of  his  creed,  he  anticipates  that 
which  is  to  follow.  Born  eight  years  before  the 
death  of  Shakespeare,  and  the  heir  of  the  great 
traditions  of  that  glorious  company,  he  is  in  one 
aspect,  as  Matthew  Arnold  called  him,  'the  last 
of  the  immortals';  but  still  more  truly  he  is  a 
product  of  the  new  forces  that  were  stirring  in 
the  England  of  his  youth.  The  change  from  the 
mood  of  the  Renaissance  to  the  sober  earnestness 
of  Puritanism  may  be  summed  up  in  Green's 
vivid  words :  "The  daring  which  had  turned  Eng- 
land into  a  people  of  adventurers,  the  sense  of 
inexhaustible  resources,  the  buoyant  freshness  of 
youth,  the  intoxicating  sense  of  beauty  and  joy 
which  created  Sidney,  and  Marlowe,  and  Drake, 
were  passing  away  before  the  consciousness  of 
evil  and  the  craving  to  order  man's  life  aright 
before  God."  The  magnificent  bursts  of  elo- 
quence which  diversify  the  long  reaches  of  Para- 
dise Lost,  and  the  exquisite  grace  and  melody  of 
his  shorter  poems,  especially  "Lycidas,"  which 
Tennyson  called  "a  touchstone  of  poetic  taste," 
set  noble  models  before  his  successors.  Perhaps 
the  greatest  single  lesson  which  he  taught  was 
the  use  of  the  c?esura  in  the  iambic  pentameter, 
which,  in  its  variations  according  to  the  de- 
mands of  a  nice  ear,  makes  all  the  difference  be- 
tween the  best  of  his  blank  verse  and  prose 
chopped  up  into  lengths  of  ten  syllables.  He  did 
less  for  prose  than  for  poetry;  in  fact,  his  prose 
is  more  rugged  and  harder  to  read  than  that  of 
the  earlier  Bacon,  and  he  himself  confessed  that 
in  it  he  had  the  use  of  his  left  hand  only.  But 
what  the  accomplished  scholar  failed  to  do,  a 
simple  Bedfordshire  tinker,  nourished  on  the 
Bible  and  Foxe's  Book  of  Martyrs,  accomplished 
with  triumphant  ease.  Bunyan  little  thought,  as 
he  followed  the  fortunes  of  Christian  on  his  pil- 
grimage', that  later  critics  would  call  his  book 
one  of  the  three  great  allegories  of  the  world,  and 
discover  in  it  at  once  a  revival  of  the  old  French 
romance  and  an  anticipation  of  the  eighteenth- 
century  novel. 

The  change  which  took  place  at  the  Restoration 
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is  often  spoken  of  as  if  it  had  been  a  mere  re- 
version to  the  temper  of  mind  which  prevailed 
before  the  destroying  flood  of  Puritanism  swept 
over  the  land.  But  this  is  a  superficial  view  of 
it.  The  England  of  Charles  II.,  whether  in  poli- 
tics, in  sciencCj  or  in  pure  literature,  was  vastly 
different  from  that  of  Elizabeth.  In  the  first 
flush  of  that  age  of  splendid  youth  there  seemed 
to  be  no  limits  to  the  powers  of  humanity.  Men 
were  not  afraid  to  take,  with  Bacon,  all  knowl- 
edge to  be  their  province,  or  to  soar  with  Mar- 
lowe into  empyrean  heights.  But  the  men  of  the 
Restoration,  like  burnt  children,  dreaded  the  fire 
of  unrestrained  enthusiasm  which  had  kindled  so 
devouring  a  conflagration.  Moderation,  the  ac- 
ceptance and  study  of  actual  conditions,  the  estab- 
lishment of  a  quiet  level  of  uniform  conduct 
based  strictly  upon  the  dictates  of  common  sense, 
became  its  ideal.  Now  for  the  first  time  in  Eng- 
land criticism  went  hand  in  hand  with  creation. 
At  an  epoch  when  English  literature  was  scarcely 
known  across  the  Channel,  when  Bayle  was  de- 
fining Milton  as  "the  famous  apologist  for  the 
execution  of  Charles  I.,"  who  "meddled  in  poetry, 
and  several  of  his  poems  saw  the  light  during 
his  life  or  after  his  death,"  the  returning  Royal- 
ist exiles,  on  the  other  hand,  brought  with  them 
from  France  the  canons  of  a  school  of  strictness 
there  earlier  established.  Malherbe  had  risen  to 
brandish  the  pedagogue's  ferule  over  the  young 
poets  of  that  country:  Corneille  and  Racine  had 
framed  their  drama  on  the  strictest  classical 
rules.  Dryden  followed  them,  both  in  the  the- 
oretical discussions  of  his  Essay  on  Dramatic 
Poesie  and  in  his  practice ;  the  classical  school 
restored  the  unities,  kept  tragedy  and  comedy 
strictly  separate,  and  usually  employed  rhymed 
couplets  in  preference  to  blank  verse.  The  trage- 
dy of  the  Restoration,  in  which,  besides  Dryden 
himself,  Otway  must  be  mentioned  for  at  least 
two  imperishable  plays,  was  largely  a  survival 
or  an  imitation.  Comedy,  however,  has  an  im- 
portance of  its  own,  if  only  for  its  exact  repro- 
duction of  the  tone  and  manners  of  the  society  of 
the  time.  It  follows,  not  the  romantic  treatment 
of  Shakespeare,  but  the  realistic  fidelity  of  Jon- 
son  and  Shirley  in  the  earlier  England,  or  more 
consciously  that  which  Moliere  had  taught  its 
authors  in  France.  Etherege  and  Wycherley, 
Congreve  and  Vanbriigh  are  corrupt  and  cynical 
because  such  was  the  society  in  which  they  lived 
and  for  which  they  wrote.  But  we  shall  scarcely 
need  to  touch  the  drama  again;  from  various 
causes  it  has  practically  ceased  to  have  a  living 
connection  with  literature,,  despite  the  brave  at- 
tempts of  no  less  poets  than  Tennyson  and 
Browning  and  Swinburne  to  revive  its  ancient 
glories;  there  are  clever  comedians  to-day,  yet 
when  Ave  look  for  a  comedy  which  Avill  live  in 
libraries  aa'c  must  go  back  to  The  School  for 
Scandal,  The  Rivals,  and  She  Stoops  to  Conquer 
— to  the  last  quarter  of  the  eighteenth  century. 

The  tendency  of  the  Restoration  Avorld  to  a 
strictly  regulated  uniformity,  alluded  to  aboA^e, 
found  expression  in  non-dramatic  poetry  not  only 
by  an  increasing  preference,  in  subject,  for  the 
life  of  an  organized  and  cultiA'ated  society,  the 
life  of  the  toAvn,  but  by  the  almost  universal 
adoption  of  a  single  form — the  heroic  couplet — 
Avhich  Avas  to  dominate  English  A'erse  for  more 
than  a  century.  The  form  Avas  not  ncAv ;  it  had 
been  used  long  before  by  Chaucer,  as  it  Avas  to 
be  used  again  by  Keats,  but  Avith  a  radical  dif- 
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ference.  In  the  hands,  first  of  Edmund  Waller, 
then  of  Dryden  and  his  eighteenth-century  follow- 
ers, each  ])air  of  lines  as  a  rule  contained  one 
complete  thought,  limited  and  condensed  by  these 
narrow  bounds.  The  influence  of  Dryden  on 
prose  was  not  dissimilar  to  that  which  he  exer- 
cised on  poetry.  It  was  not,  perhaps,  so  con- 
sciouslj'  exerted ;  prose  had  not  even  yet  attained 
the  dignity  of  a  form  worthy  the  careful  atten- 
tion of  the  artist.  What  he  strove  to  do  was  to 
make  it  a  fit  vehicle  for  the  conveyance  of  well- 
defined  thought;  and  to  this  end  he  abandoned 
the  long,  rolling  periods  of  the  Elizabethan  and 
Caroline  prose  writers — as  in  poetry,  he  "reduced 
the  unit  of  treatment  to  manageable  size,"  and 
determined  the  structure  of  the  modern  sentence 
as  it  has  ever  since  been  preserved.  Thus,  in  his 
own  production  in  both  kinds,  as  in  his  singular- 
ly influential  and  epoch-making  criticism,  Dryden 
bodied  forth  the  spirit  of  his  age  and  molded  that 
which  was  to  follow. 

The  eighteenth  century  was  characteristically 
a  period  of  unrest.  Its  intellectual  ferment  was 
fostered  by  skepticism,  which  invaded  every  do- 
main. The  concrete  was  engulfed  by  a  flood  of 
abstract  speculations,  and  in  industrial  spheres 
the  result  was  wholesome.  Rationalism  and 
deism  were  accompanied  by  an  analytic  study  of 
man,  almost  exclusively,  however,  on  his  intel- 
lectual side.  The  spirit  of  man  had  suffered 
eclipse.  All  this  we  find  in  the  poetry  of  the 
period.  Pope,  as  the  spokesman  of  the  school,  had 
declared  the  proper  study  of  mankind  to  be  man, 
and  man  was  accordingly  dissected.  As  a  social 
unit,  whenever  so  regarded,  man  is  treated  most 
flippantly,  and  the  affections  are  mostly  ignored. 
Indeed,  it  was  a  tenet  of  the  philosophy  then 
current  that  man  was  a  most  despicable  thing, 
and  yet  it  arrogated  to  itself  peculiar  wisdom. 
Pope's  adoption  of  this  attitude  was  the  sheerest 
affectation.  From  poetry  in  general  the  note  of 
sincerity  was  missing,  and  the  great  god  Pan 
was  dead.  In  the'  evolution  of  literary  ideals, 
however,  ideals  which  find  completest  acceptance 
to-day,  the  eighteenth  century  is  of  the  first  im- 
portance, and  can  boast  some  of  the  most  de- 
lightful masters  in  both  prose  and  verse.  What 
these  new  ideals  are  may  be  indicated  by  a  brief 
survey  of  these  writers. 

In  philosophy,  theology,  history,  and  oratory 
the  century  takes  high  rank.  Berkeley  attacked 
the  sensation  theory  of  Locke,  and  insisted  on 
what  has  been  termed  a  theological  idealism. 
Hume  brought  admirable  common  sense  and  a 
strenuous  skeptical  spirit  to  bear  on  the  theory, 
and  in  his  turn  assailed  Berkeley's  thesis.  Of 
other  philosophical  writers  one  may  mention 
Hartley,  Paley,  Reid.  Shaftesbury  (of  the  Char- 
acteristics), and  Dugald  Stewart,  and,  though 
less  important,  Bolingbroke  was  more  faithfully 
representative.  Deism  was  the  common  target  of 
the  clergy.  When  Anthony  Collins  published  his 
Discourse  on  Frrefhinking,  Bentley,  Warburton, 
and  Berkeley  appeared  in  rebuttal.  But  the 
classic  of  this  field  is  the  Analogy,  in  which  But- 
ler had  the  good  sense  to  bear  in  mind  that  his 
work  was  not  an  absolute  argument.  The  con- 
trasts of  the  century  cannot  elsewhere  be  more 
manifest  than  in  the  rise  of  the  Methodists. 
Wliere  theory  was  impotent,  practice  availed. 
Tlie  pious  life  and  strong  personality  of  Wesley, 
and  the  fervid  preaching  of  Whitefield,  furnished 
the    necessary    corrective    to    the    atheistic    and 


deistic  conception  so  widely  jirevailing.  This 
counter-movement  was  supjjorted  by  a  fine  poetry 
of  devotion,  the  work  of  the  no  less  beautiful 
spirit,  Charles  Wesley,  and  by  a  multitude  of 
lijmns,  many  of  them  devotional  rather  than 
poetic,  from  the  pious  Watts. 

To  history  Hume  brought  style  and  philosophy, 
but  inadequate  research,  and  his  work  has  con- 
sequently suffered  from  the  charge  of  inaccuracy. 
But  though  it  is  marred  by  a  partisan  spirit, 
and  is  almost  a  Tory  evangel,  the  historical  sense 
is  true,  the  method  luminous,  and  the  recognition 
of  the  life  of  the  people  as  more  important  than 
statistics  of  dynasties  introduces  a  new  concep- 
tion of  historical  composition  which  Macaulay 
and  Green  were  not  slow  to  ajipreciate.  Smollett 
supplemented  his  fellow  countryman's  work,  and 
Robertson  wrote  of  Charles  V.  and  of  America. 
It  is  Gibbon,  however,  who  is  the  commanding 
figure  in  history.  Ilis  stupendous  plan  was  sup- 
ported by  equal  resolution  and  fidelity.  Learned, 
philosophic,  stately,  the  Decline  and  Fall  of  the 
Kotnan  Empire  is  a  work  which  in  its  somewhat 
grandiose  but  still  authoritative  periods  has  not 
a  little  of  the  dignity  of  the  e\nc.  But  perhaps 
the  book  of  the  greatest  practical  value,  a  legiti- 
mate response  to  the  wide  industrial  awakening, 
is  Adam  Smith's  Wealth  of  Nations,  the  begin- 
ning of  the  science  of  political  economy.  In  ora- 
tory the  century  was  even  more  commanding,  and 
Chatham,  Fox,  Pitt,  Sheridan,  and  Burke  are 
names  which  in  this  sphere  are  paramount, 
thoTigh  Horace  Walpole  preferred  Chesterfield, 
and  Bolingbroke  gained  considerable  prominence. 
Of  Burke,  indeed,  it  is  difficult  to  determine 
whether  he  was  greater  as  a  writer  or  as  an 
orator.  He  began  as  a  man  of  letters,  and  such, 
despite  his  political  activity,  he  essentially  re- 
niained.  Though  it  is  commonly  believed  that  his 
speeches  must  have  been  better  read  than  heard, 
]\Iacaulay  in  his  most  energetic  manner  pictures 
the  effect  of  his  oratory  in  the  Hastings  trial  as 
overpowering.  Unhappily  for  his  reputation  as 
an  amiable  man,  his  vehemence  of  invective  (as 
against  the  Duke  of  Bedford)  was  second  only, 
if  indeed  second,  to  that  of  'Junius.'  The  coni- 
l)anion  of  the  most  cultured  men  and  women  of 
his  time,  he  was  perhaps  the  greatest  of  them 
all,  and  never  more  himself  than  when  he  be- 
friended the  starving  poet  Crabbe. 

In  the  eighteenth  century  we  find  the  be- 
ginning of  the  periodical  essay,  which  en- 
joyed high  favor  as  a  literary  form,  and 
became  the  vehicle  of  some  of  the  best  writ- 
ing of  the  whole  range  of  English  prose.  (See 
Essay.)  In  1709  Steele  established  the  Tat- 
ter, in  which  he  began  the  publication  of  short 
articles  on  literary  and  social  topics.  Soon  he 
had  the  hearty  co<>peration  of  his  old  school- 
fellow, Addison,  who  was  peculiarly  fitted  for 
such  work.  Together  they  founded  the  Spectator 
(1711),  in  which  appeared  the  chivalrous  Sir 
Roger  de  Coverley,  who  may  dispute  Robinson 
Crusoe's  title  to  the  position  of  the  first  notable 
character  in  English  prose  fiction.  Steele's  essays 
were  marked  by  ease  and  naturalness,  and  some- 
what atoned  for  the  vicious  taste  of  the  senti- 
mental drama  to  which  he  unworlhily  lent  his 
name.  Addison  brought  to  prose  a  grace  and  an 
ease  Avhich  it  had  scarcely  known  except  in  Shake- 
spearo,  and  when  his  Campaign  and  his  Cato 
are  forgotten,  the  elegant  simplicity  of  his  essays 
will   still  charm  new   generations.     A   wonderful 
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contrast,  in  both  person  and  manner^  is  that 
between  these  genial  humorists  and  the  moody 
Dean  of  Saint  Patrick's.  Swift  must  always  be 
remembered  as  a  man  of  great  force  of  mind  and 
character,  set  awry  by  disappointment  and  bodily 
sufTering.  Conscious  of  high  endowments,  he  was 
inspired  by  his  sense  of  injustice  and  neglect  to 
write  Gullivers  Tracels,  the  classic  of  injured 
merit  and  of  angry  revolt  against  the  shallow 
discriminations  of  society  and  government.  His 
morbid  spirit  became  terrible  in  the  intensity  of 
its  hate  for  mankind.  With  Swift  the  style  was 
the  man — fearless,  aggressive,  sturdy.  Yet  he 
made  warm  friends  and  inspired  a  singular  devo- 
tion in  two  Avomen ;  beneath  that  rugged  exterior 
there  must  have  been  a  naturally  tender  heart, 
which  would  have  leaped  to  meet  a  brotherly 
recognition. 

For  homely  simplicity  and  directness,  the 
nervous  style  of  Defoe  at  his  best  has  rarely 
been  excelled.  His  numerous  pamphlets  and  his 
verse  are  practically  unknown  to  the  general 
reader:  but  Robinson  Crusoe,  the  classic  of  the 
race  of  boys,  is  a  masterpiece  of  adventure.  His 
other  stories,  little  read,  difTer  from  the  modern 
novel  in  the  absence  of  a  plot,  but  resemble  a 
sjiecial  phase  of  it  in  being  written  with  a  pur- 
pose— in  his  ease  to  enforce  the  morality  of  the 
middle  class,  to  which  he  belonged  and  for  which 
he  wrote.  Sterne's  chief  work,  Tristram  S/iOHd^, 
is  as  far  as  Defoe's  tales  from  possessing  the  co- 
herence and  the  regulated  progress  of  events 
which  mark  the  modern  novel;  it  is  capricious 
and  uneven,  while,  unlike  Defoe,  Sterne  de- 
liberately rebels  against  the  moral  standards 
which  Addison,  for  instance,  had  enforced  on  his 
generation.  But  his  humor,  which  has  caused 
him  to  be  classed  now  with  Rabelais,  now  with 
Cervantes,  his  finished  sentimentalism,  as  dis- 
tinguished from  genuine  sentiment,  and  his  power 
of  creating  characters  endowed  with  an  absolute 
reality — all  these  unite  to  give  him  a  conspicuous 
and  very  special  place. 

The  novel  proper  began  with  Richardson, 
though  it  is  probable  that  he  was  imconscious  of 
creating  a  new  literary  genre,  which  was  des- 
tined to  overshadow  all  others  in  multiplicity 
and  popularity.  His  method  seems  to  have  meant 
to  him  a  sort  of  expansion  of  the  drama :  he  calls 
Clarissa  Harloue  'a  dramatic  narrative.'  There 
is  in  him  much  of  the  tedious  prolixity  of  the 
French  romances :  but  he  possessed  the  faculty 
of  interesting  the  reader,  partly  by  a  quality 
which  has  lost  its  appeal  for  us,  but  to  which 
T>ady  Mary  Wortley  !NIontagn.  for  example,  bears 
abundant  witness — his  realistic  fidelity  to  the 
types  of  character  and  the  manners  of  his  own 
time.  But  even  had  Ftichardson  no  merits  of  his 
own,  we  should  still  be  grateful  to  him  for  pro- 
voking Fielding  to  enter  upon  the  writing  of 
fiction.  Fielding's  variety  of  experience,  his  ap- 
prenticeship in  the  drama  and  in  periodical  litera- 
ture, his  accurate  observation,  united  with  his 
native  caj)acity  in  all  kinds  of  literary  endeavor, 
admirably  fitted  him  for  the  magnificent  scope 
of  the  novel.  Great  in  plot,  he  had  the  power  to 
marshal  all  details  and  to  conduct  them  master- 
fully to  the  denouement.  He  is  another  of  the 
great  humorists,  and  he  is  still  modern.  Before 
Tom  Jones  appeared,  a  new  writer  of  fiction  had 
published  lioderick  Random.  Smollett  had  much 
the  same  reason  for  cynicism  as  Swift,  he  fancied, 
and  the  accent  of  his  work  is  pessimistic.     He  is 


said  to  have  had  greater  influence  on  the  develop- 
ment of  fiction  than  any  other  writer  of  his  time. 
His  work,  however,  smacks  of  the  far-away  period 
of  Cervantes  and  Le  Sage,  and  does  not  enthral 
like  that  of  Fielding.  Goldsmith's  charming  idyllic 
story  of  The  Tiear  of  Wakefield  appeared  in  1766, 
and.  winning  Goethe  at  once,  has  since  won  the 
world  by  its  '"happy  reinforcement  of  the  theme 
of  domestic  bliss  and  tranquillity."  Sharply 
contrasted  with  its  grateful  simplicity  is  John- 
son's Tiasselas,  the  style  of  which  is  characteris- 
tically ponderous.  It  is  interesting  at  least  as 
the  sole  attempt  of  the  great  autocrat  in  a  form 
for  which  his  aptitude  was  anything  but  consjiicu- 
ous.  Here  also  belong  Miss  Burney's  Evelina 
and  Cecilia^  both  of  which  are  said  to  have  been 
as  eagerly  received  as  Scott's  work  was  subse- 
quently to  be.  Assuredly  it  would  be  a  tribute  to 
any  author  to  have  Johnson,  Burke,  and  Rey- 
nolds become  so  far  absoi-bed  that  they  were  un- 
willing to  put  the  book  down,  the  two  latter  spend- 
ing the  whole  night  on  it.  Here,  too,  should  be  men- 
tioned Godwin,  for  his  Caleb  Williams,  as  well 
as  for  his  abstract  philosophic  work;  Horace 
\Yalpole,  for  his  Castle  of  Otranto  no  less  than 
for  his  Anecdotes  of  Painting,  Memoirs,  and  su- 
premely fascinating  letters;  Lewis,  for  his  Monk; 
^[rs.  Inchbald.  for  her  Simple  Story;  and  Mrs. 
Radcliffe.  for  her  Mysteries  of  Udolpho.  The 
first  of  all  this  company  in  sheer  power  is 
easily  Henry  Fielding,  while  for  giace  as  inimi- 
table as  it  is  distinctive  Goldsmith  leads ;  Miss 
Burney  excelled  in  the  depiction  of  domestic  char- 
acter; with  Walpole  begins  the  novel  of  mystery: 
from  Lewis  and  ]\Irs.  Radcliffe  we  receive  those 
'tales  of  terror'  which  were  afterwards  w'rought 
out  with  such  consummate  craftsmanship  by  Poe ; 
and  with  Godwin  the  'novel  with  a  purpose' 
enters  upon  its  long  career.  It  should  be  noted 
that  here  woman  first  appears  conspicuously  in 
English  literature;  and  not  alone  in  fiction,  as 
becomes  evident  when  we  consider  Lady  Mary 
Wortley  Montagu  and  Mary  WoUstonecraft. 

Great  as  was  the  eighteenth  century  in  prose, 
its  claims  upon  us  are  yet  greater  in  the  field 
of  poetry.  The  two  dominant  figures  of  the 
period  were,  indeed.  Pope  and  Johnson;  but  their 
rigid  and  sometimes  absurd  classicism  was  in 
their  own  day  beginning  to  be  superseded  by  the 
romantic  revival,  whose  culmination  constitutes 
the  brightest  chapter  in  our  literary  history 
after  the  Elizabethans.  For  their  contemporaries 
they  were  the  overshadowing  poets.  In  Dr. 
•Johnson  we  find  a  man  who,  by  virtue  of  his 
vigorous  personality,  even  more  than  Dryden  and 
Pope,  stood  out  from  his  age.  What  he  lacked 
in  intrinsic  literary  preeminence  he  supplied  by 
a  tyrannous  dictatorship.  His  impetuous  prefa- 
tory 'Sir!'  was  sufficient  to  intimidate,  if  not  to 
convince,  and  liis  reign  as  literary  lawgiver  ended 
only  with  his  life.  For  all  his  versatility,  he  is 
now  largely  a  literary  memory,  and  survives 
rather  as  a  pensonality.  His  Lives  of  the  Poets 
discovers  gleams  of  genuine  critical  insight, 
but,  on  account  of  ingrained  prejudice,  his  judg- 
ments are  untrustworthy.  His  '"Vanity  of  Hu- 
man Wishes"  and  his  ""London"  are  good  imita- 
tions of  the  Popian  satire,  but  they  must  suflfer 
by  comparison.  The  play  Irene  is  known  to  few. 
The  Rambler  and  the  Idler  are  hea\y  successors 
of  the  periodical  essay  made  so  popular  by  Steele 
and  Addison.  But  the  preface  to  his  Shakespeare 
is    deservedlv    famous    for    its    imcommon    good 
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sense,  and  the  Dictionary  is  a  monument  of  lazy 
industry,  not  without  absurd  eccentricities.  The 
man,  however,  who  could  inspire  perhaps  the  best 
biography  ever  written,  merits,  aside  from  lit- 
erary tonsideratious,  all  the  immortality  he  en- 
joys. Pope  it  is,  however,  who  inevitably  as- 
sumes the  largest  claim  on  our  attention  when 
this  century  is  thought  of.  He  is  the  representa- 
tive voice,  his  the  characteristic  manner.  By 
some  denied  the  title  of  poet  at  all,  he  was  by  a 
few  classed  with  Shakespeare  as  a  twin  glory; 
and,  for  obvious  reasons,  he  is,  after  the  great 
dramatist,  the  most  quotable  of  English  poets. 
To  apothegmatic  thought  he  joined  admirable 
conciseness  of  phrase.  We  must  not  confound 
his  own  viewpoint  with  that  of  a  later  day.  If 
we  take  exception  to  his  poetical  ideals,  we  must 
allow  that  in  his  own  time  he  was  consummate 
and  unapproachable  in  their  execution.  It  is, 
howevex,  the  consensus  of  opinion  that  he  was  a 
clever  versifier  and  epigrammatist  rather  than  a 
poet  in  anything  like  the  highest  sense  of  the 
term.  His  mental  alertness  is  always  seconded 
by  mechanical  skill.  But.,  though  more  perfect 
in  polish,  his  couplets  are  far  from  equal  in 
beauty  and  variety  to  Chaucer's  and  Goldsmitli's, 
and  much  below  Dryden's  and  Browning's  in 
strength.  Like  them,  he  could  not  snatch  a 
grace  bej'ond  the  reach  of  art.  He  polished  until 
he  polished  all  spontaneity  out  of  his  verse.  It 
affects  us  as  machine-made  —  the  work  of  an 
artisan  rather  than  of  an  artist.  Xo  wonder  the 
fine  poetic  soul  of  Keats  recoiled  from  it  as  re- 
sembling the  rocking  of  a  hobby-horse.  From 
these  considerations  one  is  prepared  to  admit 
that  Pope  stands  supreme  in  didactic  verse,  and 
that  is  not  equivalent  to  damning  with  faint 
praise.  It  is  equally  true  that  he  is  peerless  in 
the  mock-heroic.  Unquestionably  The  Rape  of 
the  Lock  is  a  masterpiece  of  its  kind,  but  it  is 
too  characteristic  to  warrant  the  praise  some- 
times bestowed.  He  was  by  temperament  finely 
constituted  for  satii'e.,  and  though  some  of  his 
friendships  were  warm.  The  Dunciad  reveals  him 
alike  at  his  best  and  at  his  worst.  The  "Essay  on 
Criticism,"  the  "Essay  on  ilan,"  and  the  various 
'epistles'  discover  the  clever  man  of  letters  with 
a  remarkable  facility  for  rhyming  the  literary 
canons  and  philosophy  current  in  his  day.  For 
any  intellectual  force  which  the  ideas  themselves 
may  possess  he  can  present  no  legitimate  claim 
— he  is  simply  the  adapter,  though  his  alone  is 
the  form.  He  was  for  the  most  part  as  devoid  of 
emotion  as  of  imagination,  but  there  is  one  poem 
in  which  a  real  human  interest  predominates. 
The  least  distinctive,  it  will  appear  to  many  his 
best.  "Eloisa  to  Abelard"'  is  a  soliloquy,  which, 
while  inevitably  artificial,  yet  appeals  to  the 
heart,  and  brings  the  tragic  lives  of  the  ill-fated 
pair  with  a  degi-ee  of  vividness  before  us.  Per- 
haps more  than  anything  else  this  poem,  so  little 
heard  of,  reveals  to  us  the  potential  maker. 
If  Byron's  somewhat  extravagant  admiration 
should  be  shared  by  others,  or  if  the  present  com- 
mon acceptance  should  hold,  it  would  seem  that 
it  must  be  by  virtue  of  historical  criticism  and 
the  personal  estimate,  rather  than  because  of  any 
absolute  poetic  preeminence.  But  let  the  critics 
do  and  say  what  they  will,  the  little  man  whose 
indomitable  will  sustained  tlic  life  which  was  one 
long  disease,  and  who  under  difficulties  that 
would  have  appalled  a  weaker  spirit  wrought 
stoutly  on,  Avill  never  cease  to  have  a  following. 


The  crowning  glory  of  the  century,  however, 
was  its  least  characteristic  poetry.  Xow  returns 
that  fresh  breath,  of  field  and  woodland,  absent 
since  Milton,  but  nevermore  lacking,  this  time  the 
love  of  nature  for  its  own  sake.  It  is  conspicu- 
ous in  Gray,  Thomson,  Cowper,  Goldsmith,  Col- 
lins, and  Burns,  but  culminates  in.  Wordsworth, 
and  is  inevitable,  almost  the  touchstone,  in  all 
nineteenth-century  verse.  Gray  (1716-1771)  had 
the  scholarship  befitting  his  fastidious  classical 
taste,  and  yet  his  '"^legy"  breathes  the  very 
spirit  of  the  time'  in  its  genial  recognition  of  com- 
mon brotherhood,  and  its  catholic  appreciation 
of  virtue  wherever  found.  It  was  a  new  voice,  and 
sweet  are  its  accents  still.  By  this  utterance 
the  man  is  best  known,  though  his  other  poetical 
work  is  memorable,  and  the  Letters  are  almost 
incomijarable.  The  romantic  spirit  was  in  the 
air,  and  became  rapidly  infectious,  but  the  tradi- 
tions of  a  staid  classicism  obstinately  persisted, 
and  incongruously  mingled  with  the  more  unre- 
strained newcomer,  notably  in  Thomson. 

It  is  this  new  ideal — romanticism — which, 
after  the  novel,  gives  the  eighteenth  century 
its  strongest  claim  to  distinction,  so  far  as 
tendencies  are  concerned,  and  the  tracing  of  the 
movement  from  its  beginnings  is  no  less  instruc- 
tive than  alluring.  Cardinal  dates  must  always 
mark  the  tremendous  significance  of  Percy's  lie- 
liques.  Of  perliaps  less  importance,  but  similar 
in  aim  and  spirit,  Ossian  exerted  great  influence 
on  the  time,  now  fairly  alive  with  new  things. 
Whatever  the  merits  of  the  controversy  about  its 
value  or  authorship,  we  are  surely  indebted  to 
^lacpherson  for  a  work  quite  unique.  The  mar- 
velous boy  Chatterton  is  one  of  the  many  evi- 
dences of  the  prodigality  of  this  renascence.  Like 
poor  Swift,  dying  atop,  the  melancholy  Cowper 
and  the  sensitive  Collins  had  yet  to  sing,  the  one 
in  meditative  strains,  the  other  in  madly  im- 
petuous lyrics.  Thomson's  Seasons  had  great 
popularity  in  Pope's  own  day,  and  was  com- 
mended by  the  man  who  fancied  he  could  invent 
nature,  so  completely  had  it  been  forgotten.  The 
"Pastorals"  is  the  dismal  result.  But  Thomson's 
liighest  achievement  is  the  "Castle  of  Indolence," 
Avhich  might  well  be  mistaken  for  the  witchery  of 
Spenser  himself.  For  Goldsmith  the  world  cher- 
ishes unmixed  affection.  He  is  dear  as  poet, 
critic,  dramatist,  novelist,  and  if  his  history  and 
science  will  not  bear  closest  scrutiny  the  charm  of 
the  style  is  amply  sufficient  to  redeem  errors  in 
matters  of  fact.  And  for  all  he  was.  in  a  worldly 
sense,  impractical,  he  brought  so  rich  a  fund  of 
common  sense  to  poetry  and  the  drama  that  he 
demolished  the  sentimental  stage,  and  invested 
descriptive  poetry  with  a  charm  as  grateful  as  it 
is  rare. 

For  historical,  if  not  for  better  reasons.  Beat- 
tie  should  be  mentioned  for  his  Minstrel.  Shen- 
>tone  for  his  Schoolmistress,  Akenside  for  his 
J'hdsiires  of  the  Imagination,  Young  for  his 
Xiflhl  Thouqhts,  Churchill  for  his  Rosciad  and 
oilier  satirical  work.  Blair  for  his  (irave,  Dyer 
for  his  Crongar  Hill,  Gay  for  his  Beggar's  Opera, 
Ramsay  for  his  Gentle  Shepherd,  and  Pamell 
for  his  Hermit.  The  mystical  Blake  (1757- 
1S27)  had  a  nature  sublimely  artistic,  and  his 
Songs  of  Innocence  and  Songs  of  Experience 
are  alike  valued  for  imaginative  ]ioetry  and  for 
symbolistic  art.  In  no  indefinite  sense  he  is  akin 
to  Dante  Gabriel  Kossetti.  Crabbe  is  noteworthy 
for  his  merciless  fidelity  in  depicting  real  life  in 
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his  Tillage  and  his  Tales  of  the  Hall,  and 
Bowles  for  liis  sonnets,  which  Coleridge  greatly 
admired.  But,  alien  as  he  is  from  its  spirit,  tlie 
most  consummate  flower  of  the  century,  the  most 
spontaneous  genius  of  its  poetry,  is  Robert  Burns 
(1759-1796).  If  ever  poet  was  inspired  by  some- 
tliing  beyond  himself  to  sing  his  inner  raptures,  it 
was  this  Scotch  peasant.  Head,  heart,  and  eye 
alert,  he  sang  to  a  rapt  world  such  strains  as  are 
seldom  heard.  For  fervor,  genuine  manhood,  ab- 
solute sincerity,  emotional  power,  and  essential 
poetic  beauty  he  has  few  peers.  Education  would 
have  spoiled  him :  he  loses  his  sureness  of  touch 
when  he  essays  the  classical  English,  but  he  goes 
straight  to  the  heart  with  the  winsome  grace  of 
his  Doric  Scotch.  That  he  should  have  arisen  in 
an  age  which  had  been  given  over  to  artifice 
under  the  delusion  that  it  was  art  is  not  amaz- 
ing, for  he  Avas  a  lyric  poet  born.  He  was 
democratic  in  a  time  when  to  be  so  was  to  be 
solitary,  radically  true  when  cant  and  hypocrisy 
were  rampant,  and  his  satire  is  the  bitterer  be- 
cause his  heart  was  naturally  so  gentle  and  lov- 
ing. He  had  a  sense  of  worth,  a  sanity  of 
thought,  a  largeness  of  vision  which  made  him 
resolute  and  unfearing  alike  in  championing  the 
true  and  in  lashing  the  false. 

It  is  not  to  undervalue  the  work  of  such  men 
as  Burns  and  Gray  that  one  singles  out  the  names 
of  Wordsworth  and  Coleridge  as  those  of  the 
poets  who  really  determined  once  for  all  the 
character  of  nineteenth-century  poetry,  gave  it 
back  its  freedom,  and  widened  its  field  of  vision. 
The  year  1798,  which  witnessed  the  publication 
of  the  little  anonymous  volume  of  Lyrical  Bal- 
lads, is.  then,  the  epoch-making  date  from  which 
these  great  changes  are  to  be  reckoned.  The 
change  was  vast,  both  in  matter  and  in  manner.  In 
style,  the  young  and  unknown  authors  boldly  con- 
tended for  the  right  to  use  tlie  language  of  every- 
day life  in  place  of  the  conventional  words  from 
which  a  century  of  passi7ig  from  hand  to  hand 
had  obliterated  every  characteristic  feature.  In 
subject,  they  struck  boldly  away  from  the  man- 
ners of  the  town,  or  of  townsmen  masquerading 
as  Arcadian  shepherds,  which  had  been  the  staple 
of  the  eighteenth-century  poets.  ^Yhen  Pope  MTote 

"The  proper  study  of  mankind  is  man," 
he  meant  man  as  displayed  in  the  elegant  circles 
of  London,  or  as  conceived  in  the  speculations  of 
deist ic  jjhilosophers.  Wordsworth  studied  man 
in  a  vastly  broader  sense,  and  found  the  cottager 
or  tlie  A\agoner  as  much  a  man  at  least,  as  the 
beau.  Like  most  far-reaching  reforms,  this  went 
at  times  too  far;  simplicity,  which,  rightly  under- 
stood, is  a  canon  of  the  greatest  art.  became 
childish  in  his  hands  at  times,  and  lent  a  handle 
to  the  mocking  parody  of  the  Smith  brothers  in 
their  clever  Rejected  Addresses.  But  he  had 
struck  the  right  note,  a  note  which  is  so  familiar 
to  us  from  the  whole  drift  of  nineteenth-century 
thought  that  we  scarcely  discern  how  valiant  a 
departure  from  the  mode  it  was. 

Coleridge,  whether  or  not  he  was  conscious  of 
it  himself,  stands  out  clearly  to  us  a  century 
later  as  the  necessary  complement  of  his  asso- 
ciate. While  Wordsworth  showed  the  beauty,  the 
depth  that  could  be  found  in  the  most  common- 
place of  lives,  Coleridge  rather  brought  home  to 
a  nation  that  had  forgotten  the  daring  flights  of 
the  Elizabethan  age  the  reality  of  the  invisible 
world,  and  paved  the  way  for  the  pre-Raphaelite 
movement  of  half  a  oenturv  later.     His  influence 


on  his  century,  however,  was  exercised  less 
through  the  medium  of  his  poetry  than  of  his 
prose,  through  his  own  pregnant  thought  on  deep 
questions  of  philosophy,  of  religion,  and  of  poli- 
tics, and  by  the  current  of  German  tendencies 
which  he  set  flowing  amid  the  still  waters  of 
English  life,  powerfully  seconded  by  Carlyle. 

If  Wordsworth  intluenced  the  thought  of  his 
successors  in  poetry  for  the  whole  century  that 
has  followed,  their  form  was  more  powerfully 
afl'ected  by  the  man  who  died  with  so  many 
dreams  unfulfilled  that  he  spoke  mournfully  of 
himself  as  "one  whose  name  was  writ  in  water' — 
John  Keats.  Standing  utterly  aloof  from  the 
fierce  controversies  of  his  time,  caring  less  than 
nothing  for  the  questions  of  emancipation  which 
were  so  vital  to  his  friends,  absorbed  in  the  prac- 
tice of  his  art,  Keats  showed  later  poets  how  to 
seek  out  'the  right  word,'  the  word  which  should 
express  poignantly  their  inmost  thought,  no 
longer  content  with  epithets  which  had  been 
handed  down  by  a  long  line  of  jjolite  predeces- 
sors; in  Lowell's  happy  phrase,  he  "rediscovered 
the  delight  and  the  wonder  that  lay  enchanted  in 
the  dictionary." 

The  revolt  from  the  conventionalities  of  the 
preceding  age  showed  itself  in  another  and  a 
more  startling  way.  The  spirit  of  Byron,  natu- 
rally restless  and  impetuous,  and  exacerbated  by 
what  he  felt  to  be  the  injustice  of  society  to  him- 
self, found  voice  in  passionate  protest  against 
existing  institutions,  against  anything  that  could 
cramp  or  fetter  the  individual  in  his  search  for 
the  satisfaction  of  his  desires.  The  thing  became 
epidemic;  the  figure  of  the  reckless  young  lord, 
magnified  to  heroic  proportions,  Ajax  defying 
the  lightning,  was  tlie  ideal  of  hundreds  of  other 
liigh-spirited  young  men  not  only  in  England,  but 
on  the  Continent :  and  the  rolling  Byronic  collar 
became  the  badge  of  a  generous  independence  of 
thought.  The  fact  tliat  Byron  voiced  tlie  spirit 
of  his  generation  with  so  much  real  force  and 
fire  is  at  once  an  explanation  of  his  immense  and 
immediate  popularity.  He  will  always  be  the 
poet  of  hot-headed  youth;  but  it  is  possible  to 
see  now  that  he  was  carried  by  the  rush  of  the 
moment  into  a  place  far  higher  than  he  can 
hope  permanently  to  hold.  Those  who  doubt  this 
may  be  sent  to  the  criterion  proposed  by  a  liv- 
ing judge  of  rare  equijiment :  it  is  simply  neces- 
sary to  read  Byron  immediately  after  a  course  of 
one  of  the  poets  whose  place  in  the  first  rank  is 
indisputable — after  Shakespeare,  after  Spenser, 
after  Shelley — in  order  to  rise  from  the  reading 
with  the  conviction  that,  undeniably  great  as 
were  his  gifts,  he  is  not  of  their  company. 

The  name  of  Shelley  just  mentioned,  and  al- 
ways to  be  mentioned  with  reverence  for  the  lofti- 
ness of  his  flight  into  the  empyrean,  for  the 
splendid  attainment  of  his  music,  for  the  moving 
appeal  of  his  lyrical  cry,  yet  must  have  less  space 
tlian  that  of  Keats,  for  examjile.  in  a  survey 
like  this  of  tendencies  and  growths  rather  than  of 
men ;  since  his  genius  was  less  seminal,  less 
formative.  With  a  purer,  less  selfish  enthusiasrii 
than  Byron's  for  the  rights  of  humanity,  he  too 
sang  the  paean  of  that  universal  freedom  which 
seemed  to  be  dawniii'j:  on  the  world,  and  died  be- 
fore he  could  be  convinced,  with  Wordsworth  and 
Southey.  that  he  had  mistaken  the  glare  of  a  con- 
flagration for  the  sunrise.  An  outcome  of  the 
political  excitement  of  this  period  was  the  revival 
of  a  spirit  of   patriotism   and   nationality,   akin 
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to  that  which  had  been  so  potent  in  the  Eliza- 

hcthaii  days,  but  wliic-h  the  calm.  cosmojKilitau 
culture  of  the  eighteenth  century  had  rather 
lulled  to  sleep.  It  is  represented  by  the  stirring 
war-songs  of  Thomas  Campbell,  a  convert  from 
classicism  to  romanticism:  by  the  |)oetry  as  well 
as  by  the  novels  of  Scott ;  and  by  the  Irish  lyrics 
of  Thomas  .Moore,  tar  more  licnuinc  and  wortliy 
of  preservation  than  the  artificial  decorativeness 
of  his  Oriental  tales. 

But  themost  significant  change  which  took  place 
at  the  outset  of  the  nineteenth  century  was  the 
linking  of  that  age  to  the  forgotten  inheritance 
of  England's  past.  The  eighteenth  century  had 
been  practical,  self-centred,  self-sufficient;  if  it 
sought  an  example  at  all  outside  of  itself,  its 
eyes  were  turned  toward  Greece  and  Rome.  The 
Middle  Ages  were  to  it  a  period  of  barbarism, 
unworthy  the  attention  of  serious  men.  Thus 
Addison  went  to  Rimini,  and,  though  he  knew 
that  the  Malatesta  had  been  lords  there  of  old, 
while  he  notes  a  Roman  inscription  "still  legible, 
tiiough  wrongly  transcribed  by  Gruter."  and  dis- 
cusses the  learned  Frabetti's  ingenious  conjec- 
ture on  Trajan's  pillar,  had  not  a  word  to  say 
of  the  story  of  Francesca.  wliich  to  modern  minds 
is  the  chief  interest  of  the  place.  The  reversion 
to  a  realizing  sense  of  continuity  in  English  his- 
tory and  letters  is  the  work  mainly  of  two  men 
— Scott  in  life  and  Charles  Lamb  in  literature. 
The  work  of  the  former  becomes  of  great  signiii- 
cance  under  this  aspect :  it  was  he  who,  by  his 
rendering  mediaeval  life  and  '"the  spacious  times 
of  great  Elizabeth"  vivid  and  actual,  made  it 
possible  for  Carlyle  and  Ruskin  to  analyze  mod- 
ern life  by  the  method  of  contrast ;  it  is  not  too 
much  to  say  that  he  paved  the  way  for  that  im- 
portant and  far-reaching  movement  by  which  the 
Oxford  Tractarians  changed  the  religious  atti- 
tude of  England  and  turned  men's  faces  toward 
Catliolic  antiquity.  His  other  great  achievement 
was  his  trium]>h'ant  mastery  of  a  kind  of  litera- 
ture which  had  been  unsuccessfully  attempted  for 
two  thousand  years — the  historical  novel.  Lamb's 
work  was  the  revival  of  the  older  English  litera- 
ture, neglected  since  the  Restoration.  The  atti- 
tude which  made  it  possible  for  Pepys  to  call 
the  Midsuninier  Xif/lit's  Dream  '"the  most  insipid, 
ridiculous  play  that  ever  I  saw  in  my  life."  which 
allowed  Dryden  to  win  applause  by  a  frigid  re- 
casting of  The  Tempest,  and  which  culminated 
in  the  honest  declaration  of  George  III.  that  he 
found  most  of  Shakespeare  "very  poor  stuff,"  was 
reversed  by  Lamb's  discerning  entliusiasm  for  the 
glories  of  Elizabethan  literature,  wliich  came 
upon  his  generation  with  all  the  freshness  of  a 
new  discovery.  In  this  work  he  was  ably  assisted 
by  Hazlitt  and  I>eigh  Hunt,  of  whom  the  former 
had  a  critical  faculty  even  surer  and  wider,  if 
not  more  delicate,  than  Lamb's  own.  The  in- 
fluence of  these  men  on  the  prose  style  of  their 
successors,  in  the  direction  of  flexibility  and 
grace,  was  exceedingly  valuable.  Stevenson  espe- 
cially, of  later  essayists,  owes  a  great  debt  to 
one  of  them,  which  he  frankly  acknowledges  with 
his  "though  we  are  mighty  fine  fellows  nowadays, 
we  cannot  write  like  Hazlitt." 

Another  kind  of  prose,  excellent  in  its  way, 
was  written  about  the  same  time  by  De  Quincey 
and  Landor.  It  had  less  consequence,  though 
Ruskin  magnificently  exemplified  it  in  a  style 
which,  at  its  best,  lacked  only  the  care  forbidden 
by  the  multiplicity  of  his  other  interests  to  set 


it  in  the  very  highest  place.  This  was  the  ornate 
and  highly  colored  prose  which  in  the  earlier 
English  we  associate  with  Jeremy  Taylor  and 
Sir  Thomas  Browne — full  of  "purple  patches'  and 
sonorous  Latinisms,  and  with  a  majesty  and  a 
melody  that  make  the  organ  its  nearest 
type  in  music.  Living  all  through  the  heyday 
of  the  romantic  triumph.  Landor  remained  (in 
his  poetry,  at  times  of  rare  excellence,  even  more 
obviously  than  in  his  prose)  calmh^  classical, 
"striving  with  none,  for  none  was  worth  his 
strife."  handing  down  a  tradition  which  was 
worthily  continued  by  ^latthew  Arnold,  and  hon- 
ored in  liis  old  age  by  a  singer  in  many  ways 
so  far  from  the  classical  temper  as  Swinburne. 

The  great  reviews  and  magazines  which  came 
into  existence  early  in  the  nineteenth  century  had 
an  important  efl'ect  upon  its  literary  progress. 
The  Edinburgh  Review  was  foiuided  in  1802  to 
uphold  the  principles  of  the  Whig  Party,  by 
Sydney  Smith,  Brougham,  and  Jefl'rey,  and  the 
last-named  soon  became  its  editor.  Its  unspar- 
ing personal  criticisms  of  contemporary  authors 
caused  an  immense  sensation,  and  evoked  Byron's 
scathing  retort  entitled  English  Bards  and  Scotch 
Reviewers.  The  Quarterly  Review  was  estab- 
lished in  IS09  as  the  Tory  organ:  the  truculent 
Gifford  was  its  first  editor,  and  Southey,  Scott, 
and  Lamb  among  its  contributors.  Somewhat 
later  came  Blackwood's  ilagaziiie,  for  which  Wil- 
son Avrote  his  Noctes  Ambrosianw  and  Lockhart 
his  trenchant  criticisms.  There  was  also  the 
Lomlon  Magazine,  to  which  Lamb  contributed  his 
Essays  of  Elia  and  De  Quincey  his  Confessions  of 
an  English  O/jium-Eater.  and  for  which  Carlyle, 
Hazlitt.  and  Leigh  Hunt  also  wrote.  All  these 
great  periodicals  exerted  a  powerful  influence 
upon  literature,  especially  in  the  development  of 
the  art  of  criticism,  which  has  become  almost  an 
independent  branch  of  letters. 

The  first  force  of  the  philanthropic  outburst, 
the  realization  of  the  brotherhood  of  man.  which 
Wordsworth  and  Shelley  in  their  difi'erent  ways 
had  expressed,  had  partly  spent  itself,  as  Europe 
settled  down  after  the  revolutionary  period  of 
Sturm  und  Drang  to  a  reaction  in  favor  of 
orderly  and  settled  life,  comparable  to  that  which 
was  noted  above  as  following  the  violent  strug-- 
gles  of  the  Reformation  and  the  Rebellion.  One 
author  of  the  second  quarter  of  the  century  typi- 
fies better  than  any  other  the  mood  of  placid 
self-satisfaction  with  things  as  they  were — 3Ia- 
caulay.  His  spirit  of  cheerful  optimism,  his 
calm  assurance  that  the  existing  British  Consti- 
tution was  the  most  wonderful  product  of  the 
human  intellect,  and  everything  for  the  best  in  an 
admirably  ordered  world,  represents  fully  the 
characteristic  temper  of  the  England  of  his 
younger  days.  Out  of  this  complacency  the  na- 
tion had  to  be  roused  by  a  rude  shock.  The  voice 
as  of  one  crying  in  the  wilderness,  the  trumpet- 
tones  which  startled  this  easy-going  England, 
were  those  of  Thomas  (^arlyle.  It  is  difficult  to 
realize  how  electrical  was  the  shock  of  his  sud- 
den onslaught,  how  the  impetuous  torrent  of  this 
rough  eloquence  carried  away  all  the  thoughtful 
younger  men  of  the  day.  As  Byron  a  generation 
earlier  had  made  a  picturesque  melancholy  the 
fashion,  so  Carlyle  set  his  contemporaries  to 
studying  .social  questions,  insisting  that  they 
should  realize  the  crying  need  for  many  and 
sweeping  reforms  in  the  state  of  society  which 
they  had  fancied  so  perfect.    With  the  acceptance 
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of  his  gospel  begins  a  new  epoch  in  English  let- 
ters, connecting  them  for  the  first  time  closely 
and  indissolubly  with  the  life  and  the  progi-ess 
of  the  whole  race.  Addison  had  indeed  written 
with  a  moral  purpose,  thinking  to  soften  and  re- 
fine the  manners  of  London  society;  but  Carlyle 
went  much  further  than  this,  and  set  in  motion 
springs  which  ha^e  never  ceased  to  act.  If  we 
wish  to  bring  home  to  ourselves  how  far  we  have 
traveled  mider  this  powerful  impulse,  we  have 
only  to  try  to  imagine  Sir  Walter  Scott  read- 
ing, one  need  not  go  so  far  as  to  say  the  novels 
of"  ;Mrs.  Humphry  Ward,  but  even  those  of 
George  Eliot.  The  eccentricities  of  Carlyle's 
style,  which  caught  the  ear  for  the  moment  and 
have  tempted  many  a  young  writer  into  unhappy 
efforts  at  imitation,  have  passed  away;  but 
his  spirit  lived  after  him  in  the  earnest  crusade 
against  immemorial  abuses  which  enlisted  the 
best  energies  of  widely  differing  minds.  England 
was  at  last  awake.  On  every  side  were  the  stir- 
rings of  new  life — in  politics  with  the  Reform 
Bill  and  the  Anti-Coru-Law  League,  and  the 
teachings  of  the  Owenites.  for  the  first  time 
called  socialism ;  among  religious  teachers  with 
the  Broad  Church  movement  of  ]\Iaurice  and 
Kingsley.  and  the  Oxford  Tractarian  School,  both 
of  them  full  of  social  suggestion :  with  the  bold 
searching  into  the  depths  of  the  human  heart  by 
Tennyson  and  Browning.  Thackeray  cried  out 
against  shams  in  the  veiy  spirit  of  Sartor 
Resartus,  and  Ruskin's  fiery  heart  could  never 
rest  while  there  was  a  wrong  to  redress,  a  man 
or  a  woman  to  raise  to  a  higher  plane  of  think- 
ing and  living. 

The  names  of  Tennyson  and  Browning,  though 
both  these  poets  lived'  until  the  agitations  of  the 
thirties    seemed    ancient    histoiy,    are    connectecl 
chronologically   as   well   as   by   their  work   with 
this  period,  their  first  books  having  appeared  at 
the  opening  of  this  stirring  decade.     Both  con- 
tinued for  over  half  a  century,  in  widely  differ- 
ing ways,  to  express  or  to  stimulate  and  inspire 
the    tliought   of   thousands    of    readers — of    more 
thousands  than  the  words  of  any  English  poet 
had   ever   reached   before.      Tennyson's    audience 
was  by   far  the   larger,    if   perhaps   less    fit :    he 
made   less   appeal  to   intellectual   alertness,   and 
the   average   reader,   who   turned   away   puzzled 
from  most  of  Browning,  felt  at  home  in  the  easy 
and    at    times    commonplace    sentiment    of    the 
Laureate.     The  work  of  In  Memoriarn  was  per- 
haps the  most  valuable  that  its  author  did  for 
the  thought   of  his  age;    it   was  the   courageous 
facing   of   the    new    discoveries    and    theories    in 
science,  which  seemed  likely  to  make  an  end  of 
belief  in  a  spiritual  world,  and  the  showing  that 
this  world,  and  poetry  which  knows  its  ways  so 
well,   were   not  to  perish   before   the   Darwinian 
hypothesis.     But   in  form,   in  technical  achieve- 
nient.  in  the  flawless  finish  of  his  style  through 
all  the  kinds  of  poetry  which  he  attempted,  he 
has  had  few  eqiials.        There  is  scarcely  one  of 
his,  ereat     predecessors    whose    peculiar    excel- 
lence he  has  not  caught,  fusing  them  all  into  a 
style  unmistakably  his  own.     Bro^vning  had  far 
less  perfection  of  finish,  but  much  more  robust- 
ness  of  nature   and   of   thought.     Tennyson  be- 
lieves in  and  preaches  constantly  an  overruling 
law  which    shall   ultimately  bring  order  out   of 
chaos;  his  brother,  not  rival,  poet  (there  was  no 
room   for   jealous   emulation   in   either   of   their 
souls),  since  his  chief  interest  was  in  the  life  of 


strong  single  souls,  found  satisfaction  for  his  un- 
daunted optimism  in  showing  what  it  was  pos- 
sible for  such  souls  to  make  of  their  life  by 
courage  and  truth.  His  works  have  been 
well  called  "a  permanent  storehouse  of  energy  for 
the  race,  a  storehouse  to  which  for  a  long  time 
to  come  it  will  in  certain  moods  always  return." 
His  wife.  Elizabeth  Barrett  Browning,  though 
she  was  long  far  mor?  popular  than  he,  is  chiefly 
interesting  fi-om  the  noble  and  ardent  way  in 
which  she  throws  her  whole  soul  into  the  cause 
of  the  oppressed,  in  England  or  in  Italy.  Once 
at  least,  in  her  wonderful  Son  nets  from  the  Por- 
tuguese, she  rose  by  her  passionate  love  for  her 
husband  to  really  great  heights  of  poetry.  A 
greater  poet,  however,  probably  the  most  notable 
among  the  women  singers  of  England,  was  Chris- 
tina Rossetti,  the  sister  of  the  pre-Raphaelite 
leader. 

A  link  between  the  prose  fiction  of  the  eigh- 
teenth and  that  of  the  nineteenth  century  is  not 
found  in  !Miss  Austen,  sure  in  dramatic  instinct, 
unimpeachable  in  the  construction  of  her  plots, 
and  tmerring  in  her  observation  of  the  external 
accompaniments  of  character  as  she  is ;  she  is  a 
realist,  presenting  'humors'  ( in  Ben  Jonson's 
sense ) ,  and  going  little  below  the  surface.  The 
connecting  link  is  rather  a  woman  less  knoMTi 
and  less  considered,  [Maria  Edgeworth,  who  sug- 
gested the  right  use  of  local  color  to  Scott,  and 
who  saw  that  an  effort  at  accurate  portrayal 
of  the  seen  need  not  hinder  a  vivifying  percep- 
tion of  the  unseen.  After  Scott  the  novel  greatly 
widened  its  scope,  to  deal,  as  did  the  drama  under 
Elizabeth,  with  all  the  problems  which  human 
life  has  to  face.  Three  writers  who  made  their 
fame  in  this  department  express  the  temper  and 
depict  the  people  of  the  middle  of  the  century — 
Thackeray,  Dickens,  and  George  Eliot.  Their 
absorption  in  the  social  problems  which  we  have 
seen  coming  to  the  front  made  them  realists,  and 
with  succeeding  generations  they  have  suffered 
from  this  attitude.  Dickens  especially,  whom 
twenty  or  thirty  years  ago  it  was  heresy  to 
decry,  is  now  far  less  read,  for  the  reason  given 
above  in  the  treatment  of  the  Elizabethan  real- 
ists: his  questions  are  no  longer  actual — we  are 
not  moved  by  the  delays  of  Chancery  or  by 
ancient  abuses  in  prison  discipline — and  his  peo- 
ple, living  as  they  were  to  his  contemporaries, 
are  to  us  no  more  actual  than  the  quaint  figures 
of  old  sporting  prints.  Thackeray's  problems 
have  more  of  the  ]iermanent  about  tliem,  and 
while  his  leistirely.  discursive  manner  has  become 
old-fashioned,  and  his  inability  to  construct  a 
consistent  plot  is  apparent,  he  must  always  hold 
a  very  high  place  in  English  fiction.  Greorge 
Eliot  is  not  only  remarkable  for  having,  as 
a  woman,  been  among  the  first  to  take  her 
place  by  the  side  of  the  men  in  strenu- 
ous discussion  of  public  questions;  more  than 
either  of  the  novelists  jtist  named,  she  saw 
life  steadily  and  saw  it  whole :  and  far  more  than 
they,  she  reflects  the  questioning,  uneasy  temper 
of  her  generation  in  regard  to  the  great  problems 
of  the  soul.  Xot  alone  in  her  novels,  but  in  the 
poetry  of  Arnold  and  Clough,  does  this  same 
spirit  find  expression. 

Arnold,  like  Aaron  of  old.  stands  between  the 
dead  and  the  living — between  the  old  faiths,  the 
old  attitude  toward  life,  so  largely  outworn  and 
discarded,  and  the  new  temper  of  hopefulness  in 
the  development  of  the  race  and  its  ability  to  face 


ENGLISH  LITERATURE. 


767 


ENGLISH  LITERATURE. 


new  problems;  but,  unlike  Aaron,  he  holds  no 
smokiuii'  censer  of  propitiation  to  slay  the  plague 
which  he  feels  to  be  devouring  his  generation. 
In  thought  he  is  thus  eminently  characteristic  of 
his  time — the  period  of  transition  which  covers 
the  middle  of  the  century.  From  the  fact  that 
his  poetry  is  tinged  throughout  with  half-de- 
spairing melancholy,  it  is  rarely  appreciated  at 
its  full  value  until  the  illusions  of  youth  have 
passed  awaj;  like  his  master  Wordsworth,  he  is 
the  poet  of  middle  age.  JBut  in  his  prose,  even 
more  classical  in  its  quality  than  his  verse,  he 
has  appealed  to  a  wider  class  and  done  a  more 
enduring  work.  He  is  the  supreme  critic  of  the 
early  Victorian  period,  not  only  in  the  literature, 
but  in  life  as  well.  He  turned  from  the  deep  prob- 
lems in  Avhieh  he  saw  no  hope,  and  devoted  him- 
self to  preaching  the  lower  but  still  valuable 
gospel  of  Culture.  Carlyle  and  he  represent  per- 
fectly Heine's  antithesis  between  the  Hebraic  and 
the  Hellenic  elements  in  human  nature;  the  one 
holding  up  an  ideal  of  stern,  uncompromising 
devotion  to  duty,  and  promising  no  reward  but 
the  approval  of  the  conscience;  the  other  inculcat- 
ing the  broad,  free,  mobile  open-mindedness  of 
the  Greeks — the  apostle,  in  the  phrase  which  he 
borrowed  from  Swift  and  made  his  own,  of  'sweet- 
ness and  light.' 

Opposed  to  Arnold's  urbanity,  to  the  temper 
which  has  caused  him  to  be  called  'a  spiritual 
man  of  the  world.'  stands  in  sharp  contrast  the 
attitude  of  two  great  contemporary  authors,  Rus- 
kin  and  Newman.  For  our  purpose  the  dictator- 
ship so  long  held  in  matters  of  art  by  the  one,  as 
well  as  the  notable  and  epoch-making  ecclesiasti- 
cal career  of  the  other,  must  be  neglected ;  but 
we  are  bound  to  take  account  of  their  general  in- 
fluence upon  the  thought  and  the  writing  of  their 
day.  They  were  alike  in  more  than  one  external 
feature  of  their  magnificent  prose ;  no  nineteenth- 
century  styles,  for  instance,  show  more  abun- 
dantly and  more  happily  the  effect  of  a  lifelong 
saturation  in  the  majestic  and  beneficent  English 
of  the  Authorized  Version  of  the  Bible.  But  they 
have  a  deeper  kinship  in  their  equal  insistence 
upon  the  reality  of  tlie  unseen,  the  spiritual 
world.  Whether  he  wrote  of  art  or  of  political 
economy,  this  lay  at  the  very  root  of  Buskin's 
firmest  beliefs ;  and  thus  he  was  naturally  forced 
to  look  backward  rather  than  forward — away 
from  the  future  with  its  increasing  zeal  for  ma- 
terial progress,  to  the  past  of  the  Middle  Ages 
with  its  universal  and  vivid  sense  of  the  reality 
of  the  invisible  and  the  eternal.  Xewman's 
abhorrence  of  the  intellectual  anarchy  of  his  day 
drove  him  in  the  same  direction,  and  brought 
him,  after  much  tossing  on  troubled  seas,  'to  the 
haven  where  he  Avould  be.'  Both  of  them  are 
thus  once  more  opposed  to  Arnold;  while  the 
temper  of  his  mind  was  purely  classical,  they 
came  in  difTerent  ways  to  share  the  spirit  of  the 
romantic  movcinent  in  its  revulsion  from  a  pro- 
saic and  sordid  present. 

The  same  attitude  of  mind  was  even  more 
definitely  exemplified  at  the  same  time  by  the 
rise  of  a  sdiool  which  powerfully  afTectod  both 
art  and  poetry,  though  it  is  only  with  the  latter 
that  we  are  here  concerned.  The  pre-Raphaelite 
Brotherhood  had  not.  a.t  least  in  poetry,  dis- 
covered any  new  truths;  their  cry  for  a  return  to 
nature,  their  appeal  to  'the  spirit  of  wonder  and 
mystery  in  human  life,'  had  both  been  articu- 
lated a  lialf-centurv  earlier  bv  Wordsworth  and 


Coleridge ;  but  to  a  new  generation  their  teaching 
came  with  a  new  value.  The  preeminence  of 
llossetti  has  overshadowed  a  number  of  lesser 
men  who  yet  deserve  much  more  than  oblivion : 
John  Lucas  Tupper.  for  example,  an  admirable 
poet  now  scarcely  known,  of'  one  of  whose  lyrics 
Rossetti  himself  said  that  had  it  been  the  writ- 
ing of  Edgar  Poe  it  would  have  enjoyed  a  world- 
wide celebrity.  But  the  chief  of  the  school,  in 
spite  of  gloomy  clouds  such  as  in  different  ways 
overshadowed  the  lives  of  a  singularly  large  pro- 
portion of  the  great  authors  in  the  century,  pro- 
duced a  large  amount  of  verse  characterized  alike 
by  poignant  appeal  to  the  heart  and  by  gorgeous 
and  colorful  word-painting.  Even  more  com- 
pletely than  Rossetti.  William  Morris  was  at- 
tracted by  the  purely  picturesque  quality  of  the 
Middle  Ages ;  but  he  is  more  external,  less  of  a 
mystic  than  the  otliers  of  the  group.  His  strong- 
est point  is  his  consummate  ability  to  tell  a 
smooth  and  flowing  tale,  in  the  manner  of  Chre- 
tien de  Troyes  and  others  of  the  old  French 
romancers,  though  with  an  occasional  note  of  a 
purely  modern  pessimism.  Greater  poets,  in- 
deed, there  have  been ;  but  from  Chaucer  to  our 
OAvn  time,  scarcely  a  greater  story-teller  in  verse. 

A  similar  tendency  toward  escape  from  the 
pressure  on  the  one  hand  of  the  colorless  materi- 
alism of  dominant  modern  science,  and  on  the 
other  of  the  moral  seriousness  which  character- 
izes the  greater  part  of  the  English  poetry  of  the 
last  half-century  may  be  found  in  Swinburne. 
His  mastery  of  technique,  his  power  of  creating 
maiwelous  effects  of  rhythm  and  melody,  are  un- 
surpassed; and  the  death  of  Tennyson  and 
Browning  left  him  alone  to  be  the  iinquestioned 
chief  of  English  singers,  though  his  rebel  atti- 
tude toward  the  social  order  robbed  him  of  the 
glory  of  the  laurel.  The  morbid  excesses  of  his 
earlier  work,  conceived  in  the  spirit  of  a  decadent 
paganism,  alienated  many  readers  from  him ;  but 
they  have  been  succeeded  by  a  noble  presentation 
of  higher  motives,  the  characteristically  English 
ones  of  a  love  of  freedom  and  of  the  sea  and  of 
the  innocent  beauty  of  children.  His  very  power 
over  his  instrument  has  tempted  him  at  times  to 
play  tricks  with  it,  to  l)e  careless  of  the  sense  in 
the  intoxication  of  a  riot  of  beautiful  sounds  and 
sights;  but  his  touch  is  always  that  of  a  mas- 
ter. Promise  for  the  future  of  English  poetry 
has  appeared  in  the  work  of  several  younger  men, 
notably  Stephen  Phillips,  Francis  Thompson, 
William  Watson,  John  Davidson,  and  in  the 
more  serious  verse  of  Kipling. 

ilacaulay  has  already  been  mentioned  as  a 
type  of  the  English  tliought  of  his  generation ; 
but  he  may  stand  also  as  a  representative  in  the 
nineteenth  century  of  that  school  of  historians  of 
which  the  eighteenth  produced  such  brilliant  ex- 
amples— the  artistic  school,  who  rested  their 
claim  to  distinction  more  upon  their  manner  than 
upon  their  matter.  While  his  style  is  not  perfect, 
while  its  recurrent  antitheses,  its  emphasis  upon 
the  exceeding  blackness  of  the  black  and  the  white- 
ness of  tlie  white,  becomes  wearisome  after  a  while, 
yet  he  was  undoubtedly  a  great  historian — if  his- 
tory be  the  vivid  ajid  delightful  narration  of  past 
events  so  presented  as  to  make  them  fit  into  the 
writer's  preconceived  scheme  of  things.  So  was 
a  later  example  of  the  method,  .James  Anthony 
Froude;  but  the  new  generation  has  learned  (to 
adopt  once  more  an  overworked  ])hrase)  that 
while  such  writing  mav  be  magnificent,  it  is  not 
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history.  Carlyle  was  not  so  far  ^vrong  when  he 
said  that  Macaulay  had  written  his  history  to 
prove  that  Providence  was  on  the  side  of  the 
\\'higs;  and  the  deductive  method,  abandoned 
long  before  by  science,  still  reigned  in  the  work 
of  the  historian.  It  was  succeeded  by  the  truer 
method  which  now  holds  possession  of  the  field — 
the  calm,  patient,  minute  investigation  of  the 
actual  records  of  the  period  under  study,  and  the 
presentation  of  results  as  found.  This  reaction, 
illustrated  by  the  prodigious  learning  and  calm 
judgment  of  such  men  as  E.  A.  Freeman,  S.  R. 
Gardiner,  and  \Mlliam  Stubbs,  and  largely  asso- 
ciated with  the  University  of  Oxford,  has  at 
times,  like  all  literary  reactions,  shown  a  tend- 
ency to  go  too  far  in  the  oj^posite  dii'ection,  and 
present  a  mere  undigested  mass  of  facts ;  but 
the  scientific  securing  of  them  once  established, 
the  selection  and  composition  which  art  requires 
Avill,  it  may  be  ho])ed,  bring  liistorical  writing 
once  more  into  the  higher  regions  of  literature. 

In  the  ])rovince  of  pure  literature,  that  which 
is  cultivated  for  its  own  sake,  much  excellent 
work  has  been  done  by  an  increasing  number  of 
men,  and,  as  already  remarked,  criticism  has  be- 
come a  separate  department.  While  no  single 
critic  holds  the  supreme  dictatorship  of  Matthew 
Arnold,  a  substantial  gain  has  been  made  by 
the  progress  of  the  comparative  method,  which 
treats  English  literature  not  as  an  isolated  phe- 
nomenon, but  as  part  of  a  vast  general  move- 
ment. For  adequacy  of  equipment,  Creorge  Saints- 
bury  is  probably  the  first  of  these  later  crit- 
ics ;  but  the  appreciation  of  Edmund  Gosse  and 
the  refined  versatility  of  Andrew  Lang,  the 
philosophic  insight  of  Dowden  and  Sh^irp,  must 
have  a  word  of  mention.  In  definite  con- 
trast to  these,  wlio  are  men  of  letters  pure 
and  simple,  stand  the  natural  scientists  and 
some  later  pliilosophers,  who  value  the  written 
word  only  as  a  means  of  expression  and  difl'usion 
for  their  thought ;  the  names  of  Darwin  and 
Tyndall  and  Hvixley.  of  Herbert  Spencer  and 
John  ]\Iorley  and  Arthur  Balfour,  cannot  be 
passed  over  in  even  a  purely  literary  review,  so 
great  has  been  their  influence  on  the  general 
evolution  of  thought,  and  hence  of  its  expression. 

But  the  novel  has  in  the  last  generation  so 
overshadowed  other  forms  of  literatiire  as 
to  justify  its  treatment  in  these  closing 
paragraphs  with  the  same  approach  to 
exclusiveness  as  the  drama  claimed  in  the 
Elizabetlian  period.  It  would  have  been  both 
hopeless  and  profitless  to  attempt  to  enu- 
merate with  any  fullness  of  characterization  the 
vast  multitude  of  novelists  that  the  last  century 
has  produced,  or  even  the  Detter-known  among 
them — in  the  earlier  period  Bulwer  and  Disraeli 
and  Charles  Reade,  Anthony  Trollope  and  the 
Brontes,  and  the  Kingsley  brothers;  and  in  more 
recent  times  Blackmore  and  ]\Irs.  Oliphant  and 
Mallock,  and  Black  and  Mrs.  Ward  and  'Lucas 
Malet,'  and  especially  Kipling,  and  a  score  of 
others  whose  names  will  occur  to  any  reader. 
But  there  are  three  names  which  may  fitly  re- 
ceive less  summary  treatment — not  only  because 
two  of  them  stand  at  least,  after  a 
long  diversified  career,  unquestionably  at 
the  head  of  their  craft,  and  because  the 
third  by  a  beautiful  and  inspiring  life 
and  an  intimate  charm  of  personality  revealed  in 
every  line  of  his  work  has  also  won  a  very  special 
place  of  his  own.     They  are  singled  out  also,  in 


accordance  with  the  general  scheme  of  this  article, 
as  typical  of  the  attainment  and  the  outlook  in 
their  kind  of  work.  The  first  and  possibly  the 
greatest  of  them,  George  ^Meredith,  is  in  some 
sense  the  successor  of  George  Eliot — the  successor 
in  development,  though,  for  actual  chronology, 
he  published  his  first  book  before  hers  appeared. 
\Ve  have  already  noted  her  work  in  the  study  of 
social  questions  and  her  portrayal  of  the  char- 
acteristic mental  temper  of  her  day :  it  remains 
to  call  attention,  for  the  connection  of  thought, 
to  the  ethical  import  of  her  novels,  to  her  rigor- 
ous insistence  on  the  reign  of  law  in  the  develop- 
ment of  moral  character.  INIeredith.  though  he 
works  not  so  much  through  individuals  as 
through  types,  though  his  method  is  often  elusive, 
deals  mainly  with  the  inevitable  working-out  and 
consequence  of  one  or  another  moral  quality.  His 
style  is  often  called  obscure,  like  that  of  Brown- 
ing, with  whom  he  has  many  analogies ;  but 
his  marvelous  insight  into  the  springs  of  hinnan 
action,  his  ripe  philosophy,  and  his  genial  humor 
compensate  the  reader  for  any  effort  of  attention. 

To  Meredith,  man,  his  work  in  the  world,  his 
development  of  himself,  is  the  centre  of  interest. 
To  an  equally  great  novelist,  Thomas  Hardy, 
man  is  but  an  insignificant  and  feeble  crea- 
ture, moving  helplessly  through  a  world  con- 
trolled by  gigantic  forces,  pitiless,  implacable — 
a  world  conceived  in  a  spirit  not  unlike  that 
-Eschylean  gloom  and  awe  of  the  forces  of  Nature 
and  Fate  which  we  saw  to  pervade  the  poetry  of 
the  pagan  Saxons.  Life  to  him  is  pure  tragedy, 
relieved  only  by  flashes  of  a  grim  irony  as  bitter 
as,  though  more  I'esigned  than,  Swift's.  His 
attitude  expresses  one  aspect  of  the  temper  of 
the  closing  nineteenth  century,  its  weariness  of 
the  insistent  discussion  of  questions  of  right  and 
wrong  which  so  occupied  its  central  period.  A 
totally  different  means  of  escape,  one  oft'ered  witli 
the  light-heartedness  of  a  child  who  breaks  out 
from  tedious  lessons  to  play,  is  that  of  Robert 
Louis  Stevenson,  the  third  of  the  authors  chosen 
to  lead  to  a  conclusion.  His  style  is  noteworthy 
for  its  deliberate  artistic  finish  and  grace,  quali- 
ties which  he  shared  with  a  brilliant  contempo- 
rary master  of  form,  Walter  Pater.  It  is  probable 
that  his  essays,  in  which  he  expresses  a  whole 
courageous  and  hopeful  philosophy  of  life,  Avill 
in  the  end  hold  a  higher  place  than  his  fiction; 
bvit  for  the  moment  it  will  be  well  to  direct  the 
attention  to  the  latter,  which  marks  the  rounding 
off'  of  our  survey  of  the  nineteenth  century  with 
a  return  to  the  romanticism  that  began  it,  and 
reminds  us  once  more  of  one  of  the  chief  func- 
tions of  all  literature,  which  is  to  lift  us  above 
the  sordid  atmos]ihere,  the  corroding  cares  of 
that  'struggle  for  life'  which  modern  science  pre- 
sents to  us  as  our  only  occupation,  into  a  brighter 
and  more  joyous  world. 
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Ward,  History  of  English  Dramatic  Literature 
to  the  Death  of  Queen  Anne  (2d  ed.,  ib.,  1899)  ; 
Gosse,  Jacobean  Poets  (ib.,  1894)  ;  id.,  Seven- 
teenth Century  Studies  (ib.,  1883)  ;  Swinburne, 
Studies  in  Prose  and  Poetry  (ib..  1894)  ;  Gosse, 
From  Shakespeare  to  Pope  (Cambridge,  1885)  ; 
Garnett,  The  Age  of  Dryden  (London.  1895)  ; 
Perry,  English  Literature  in  the  Eighteenth  Cen- 
tury (New  York,  1883)  ;  Lanier,  The  English 
Novel  (ib.,  1897)  ;  Raleigh,  The  English  Novel  to 
Warerley  (ib.  1894)  ;  Cross,  The  Development  of 
the  English  Novel  (ib.,  1899)  ;  Grosse,  Eighteenth 
Century  Literature  (London,  1889)  ;  Beers,  Eng- 
lish Komanticism  in  the  Eighteenth  Century 
(New  York,  1899)  ;  Phelps.  The  Beginnings  of  the 
English  Romantic  Movement  (Boston,  1893)  ; 
Mrs.  Oliphant,  Literary  History  of  England  in  the 
Eighteenth  and  Nineteenth  Centuries  (London, 
1883)  ;  Minto,  Literature  of  the  Georgian  Era 
(ib.,  1895);  Woodberry,  Makers  of  Literature 
(New  York,  1900)  ;  Saintsbury,  Essays  in  Eng- 
lish Literature  1780-1860  (London,  first  series, 
1900;  second  series,  1895)  ;  Dowden,  The  French 
Revolution  and  English  Literature  (ib.,  1897); 
Arnold,  Essays  in  Criticism  (5th  ed..  ib.,  1886)  ; 
Bagehot,  Literary  Studies  (ib.,  1879);  Beers. 
English  Romanticism  in  the  Nineteenth  Century 
(New  Y^ork,  1901)  ;  Saintsbury,  Nineteenth  Cen- 
tury Literature  (London.  1896)  :  Dowden. 
Studies  in  Literature.  1789-1877  (2d  ed..  ib., 
1882);  id.,  Neu'  Studies  in  Literature  (ib., 
1895)  ;  Stephen,  Hours  in  a  Library  (3  vols.,  ib., 
1874-79)  :  Hutton.  Literary  Essays  (ib..  1888)  ; 
Shairp.  Studies  in  Poetry  and  Philosophy  (ib., 
1866):  Harrison,  Early  Victorian  Literature 
(ib.,  1895):  Rrownell.  Mcforian  Prose  Masters 
(New  Y^'ork,  1901):  Saintsbury,  Corrected  Im- 
pressions (London,  1895)  ;  Pater,  Appreciations 
(ib.,  1889);  Sarrazin.  Poetes  modernes  de 
VAngleterre  (Paris,  1885)  ;  Stedman,  Victorian 
Ports  (Boston,  1886)  ;  Brandes.  Haupfsfro- 
mungen  der  Litteratur  des  IDfen  Jahrhuiiderfs 
(3  vols.,  Berlin,  1900:  translated,  vol.  i..  London, 
1901 )  :  Scuddor.  Snrial  Ideals  in  English  Letters 
(Boslon,  1898). 

ENGLISH  MERCURY.     See  Che>'opodiitm. 

ENGLISH  MONSIEUR,  moiv'ser'.  The.  A 
comedy  by  James  Howard,  produced  in  1666.  It 
satirizes  contemporary  Gallomania  in  French- 
love,  the  main  character.  In  the  original  per- 
formance Lac\'  plnvod  that  role.  Noll  Cwwnn 
that  of  Lady  Weallliy.  and  Hart  that  r)f  Well- 
bred. 

ENGLISH  OPIUM-EATER.     See  De  Qiin- 

CEY.  Thomas. 

Vol.  VI.— 49. 


ENGLISH  PALE,  also  known  as  Irish  Pale, 
The  PalEj  or  English  Land.  That  portion  of 
Ireland  brought  under  English  rule  before  the 
complete  subjugation  of  the  island.  The  name 
Pale  was  not  applied  to  the  land  until  the  six- 
teenth century,  although  'English  land'  was  em- 
ployed as  early  as  the  time  of  Edward  I.  These 
terms  were  used  to  distinguish  the  section  of 
country  around  Dublin  from  the  surrounding  ter- 
ritories, which  were  called  the  'marches,'  or 
border  lands.  The  boundaries  of  the  Pale  were  at 
no  time  definitely  determined,  but  varied  with 
the  rise  or  decline  of  English  power  in  Ireland, 
and  with  the  military  activity  of  the  Norman  and 
Celtic  chiefs  in  the  interior.  In  1515  the  Pale  ex- 
tended from  Dundalk,  in  Coimty  Louth,  to  Dal- 
key,  seven  miles  south  of  Dublin,  a  stretch 
of  territory  about  fifty  miles  long,  with  an 
average  breadth  of  twenty  miles.  In  1535, 
although  the  Pale  was  supposed  to  contain 
the  counties  of  Louth,  Meath,  Kildare,  and  Dub- 
lin, the  Irish  plundered  at  the  very  gates  of 
Dublin.  Cromwell  was  led  to  subjugate  the 
whole  island  by  the  rebellion  of  the  Catholic  gen- 
try and  their  invasion  of  the  Pale.  The  Pale  was 
subject  to  the  enactments  of  the  Irish  Parlia- 
ment, and  for  a. long  time  the  English  Govern- 
ment with  great  difficulty  maintained  its  hold 
upon  it.  In  1366  the  statute  of  Kilkenny  was 
passed,  establishing  the  use  of  English  law,  and 
prohibiting  intermarriage  between  English  and 
Irish,  as  well  as  the  adoption  of  Irish  manners 
and  customs.  The  supremacy  of  the  English 
crown  in  the  Pale  was  established  by  the  enact- 
ment of  the  celebrated  Poynings'  Law  in  1494. 
Consult  Fronde,  The  English  in  Ireland  (London 
and  New  York,  1873-74).     See  Ireland. 

ENGLISH  POETRY,  Spasmodic  School  of. 
An  ex])res-;i()ii  cmjjloyed  by  the  critics  to  desig- 
nate a  group  of  English  poets  midway  in  the 
nineteenth  century.  A  reviewer  in  Blaeku-ood's 
Magazine  for  ^lay,  1854,  wrote  of  them:  '"In  the 
first  place,  they  rarely,  if  ever,  attempt  anything 
like  a  plot.  After  you  have  finished  the  perusal 
of  their  verses  you  find  yourself  ju.st  as  wise  as 
^^•hen  you  began.  Yovi  cannot  tell  what  they 
would  be  at.  You  have  a  confused  recollection  of 
stars,  and  sunbeams,  and  moonbeams,  as  if  you 
had  been  staring  at  an  orrery :  but  sun,  moon, 
and  stars  were  intended  to  give  light  to  something 
— and  what  that  something  is,  in  the  poet's  page, 
you  cannot,  for  the  life  of  you,  discover.  In  the 
second  place,  we  regret  to  say  that  they  are  often 
exceedingly  profane,  not,  we  suppose,  intention- 
ally, hut  because  they  have  not  sense  enough  to 
see  the  limits  which  decency,  as  well  as  duty,  pre- 
scribes. In  the  third  place,  they  are  occasionally 
\ery  prurient.  And.  in  the  fourth  place,  they  are 
always  imintelligible."  This  is,  of  course,  an 
over-statement,  but  they  were  rhapsodists,  who 
aimed  at  efi'ects  beyond  their  powers.  The  group 
included  Philip  James  Bailey,  Alexander  Smith, 
Gerald  ^lassey,  Sydney  Dohell,  and  other  minor 
poels.  Swinburne  was  sometimes  classed  with 
them.  In  ridicule  of  tlieir  extravagance  in  theme 
and  style  W.  p].  Aytoun  wrote  a  tragedy  called 
Firmilian  (1854),  which,  containing  many  pas- 
sages of  true  poetry,  rather  missed  the  mark.  See 
the  separate  articles  on  the  poets  here  mentioned. 

ENGLISH  SNIPE.  Wilson's  Snipe.  See 
Snipf. 


ENGLISH  SPARROW. 
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ENGLISH    SPARROW.      See    House-Spar- 

EOW. 

ENGLISH  VERSIONS.     See  Bible. 

ENGRAFTING.     See  Grafting. 

ENGRAILED,  en-grfild'  (from  Fr.  engreler, 
10  engrail,  from  en,  in  +  grel,  OF.  gresle,  hail, 
from  OHG.  grioz,  Ger.  Gries,  AS.  greot,  Eng.  grit, 
gravel).  A  term  in  heraldry  (q.v. ),  denoting  a 
line  composed  of  a  series  of  concave  semicircles. 

ENGRAVING.  The  art  and  the  process  of 
making  incisions  in  a  hard  surface,  removing  a 
part  of  the  material.  The  term  is  limited  in  its 
use  to  such  incising  when  done  with  deliberate 
purpose  for  decorative  effect  or  for  a  record  of 
some  sort.  Engraving  may  be  divided  into  that 
which  is  done  for  its  own  sake,  to  show  in  con- 
trast with  the  smooth  surface  around,  and  that 
which  is  done  for  the  sake  of  the  prints  which 
may  be  taken  from  it.  A  surface  which  has 
been  engraved  may  be  covered  with  ink  or  wet 
color,  and  paper  or  the  like  pressed  upon  it  will 
take  the  impression  of  the  parts  remaining  un- 
touched, while  the  hollowed  out  (engraved)  parts 
will  not  print  off.  Again,  the  ink  or  color  may  be 
forced  into  the  hollowed  parts,  while  the  smooth 
part  is  wiped  clean,  and  in  this  case  the  paper, 
usually  wet.  will  draw  from  the  engraved  lines 
and  spaces  the  ink  which  they  have  contained, 
while  the  rest  of  the  paper  is  left  white.  The 
common  practice  in  the  United  States  of  using 
the  word  'engraving'  for  a  print  from  an  engraved 
plate  is  erroneous  and  should  be  avoided. 

There  is  still  to  be  mentioned  that  engraving 
which  is  done  with  the  purpose  of  stamping  a 
soft  substance,  thereby  leaving  a  relief  impres- 
sion. It  is  true  that  in  printing  on  paper  from 
an  engraving  the  broad  and  black  lines  are  in 
slight  relief;  but  this  is  not  particularly  desired; 
it  is  merely  the  result  of  forcing  the  wet  paper 
into  the  incisions  so  as  to  draw  out  the  ink.  In 
seal-engraving,  however,  the  resulting  stamp  in 
which  the  letters  and  other  characters  will  be  in 
relief  is  the  object  of  the  work  done  upon  the 
hard  surface.  The  letters,  for  instance,  are  re- 
versed upon  the  surface  of  the  seal,  but  are 
rightly  placed  and  are  legible  in  the  impression 
on  wax  or  other  yielding  material.  It  appears. 
Ihen,  that  Avhen  hard  stones  are  engraved  in  in- 
taglio, the  first  object  may  be  thought  to  be  that 
the  stone  may  be  used  as  a  seal  to  produce  an 
impression ;  but  the  beauty  of  the  engraved  piece 
itself  is  such  that  thousands  of  intaglios  have 
been  cut  which  are  not  likely  to  be  used  as  seals. 
See  Gems. 

Engraving  of  the  kind  first  above  named,  name- 
ly, that  of  simple  intention,  done  for  the  effect 
produced  on  the  surface  engraved,  is  seen  in  its 
simplest  form  where  primeval  people  have  cut 
characters  in  the  surface  of  rocks  and  the  like. 
The  Greek  and  Roman  inscriptions  on  stelae,  ped- 
estals, and  the  like,  sometimes  extending  to  great 
length  and  containing  elaborate  public  documents, 
though  not  generally  classed  under  this  name, 
are  engravings  of  this  kind.  Not  merely  the  pos- 
sibility of  being  read  was  under  consideration 
when  these  stones  were  cut,  but  also  the  decora- 
tive effect  which,  though  simple — for  the  lines  and 
shapes  of  letters  are  very  few  and  without  elab- 
oration— is  still  capable  of  a  very  refined  applica- 
tion of  artistic  feeling.  The  incised  legends  on 
tombstones  in  European  lands  and  such  as  fill  our 
own    cemeteries   are    pieces   of   engraving   of    the 


same  character ;  and  those  who  have  examined  the 
headstones  of  a  date  previous  to  the  nineteenth 
century  will  have  observed  that  considerable 
decoration  in  the  way  of  emblems  of  mortality 
and  simple  scrolls  and  'llourishes'  are  cut  in  the 
slate  or  marble,  in  addition  to  the  lettering.  In 
all  this  work,  whether  in  the  letters  themselves 
or  in  the  decorative  scrolls,  the  charm  of  the 
design  is  to  be  found  not  merely  in  the  curva- 
ture and  proportionate  size  of  the  parts,  but  also 
in  the  constantly  varying  width  of  the  lines  and, 
what  results  from  this,  the  varying  slope  of  the 
sides  of  the  incision.  An  incision  may  be  of 
course  tlat-bottomed  and  straight-sided,  but  it  is 
much  more  commonly  cut  with  two  sloping  sides 
which  meet  at  the  bottom  like  the  letter  V. 
Xow,  as  the  width  of  the  sinking  becomes  greater 
it  is  very  natural,  indeed  almost  inevitable,  to 
decrease  the  slope.  Tliis  very  difference  in  the 
sloping  of  the  sides,  added  to  the  difference  of 
their  position  with  regard  to  a  vertical  line,  or  to 
the  horizon,  gives  a  play  of  light  and  shade  upon 
these  small  surfaces  Avhich  the  eye  hardly  per- 
ceives unless  it  is  especially  trained  for  the  ob- 
servation of  such  technicalities,  but  of  which  the 
mind  takes  cognizance,  and  finds  a  variety  and 
play  in  the  design  as  the  direct  result  of  these 
irregularities. 

The  same  causes  of  decorative  effect  are  found 
in  the  smallest  engravings.  Thus,  in  a  cluster 
of  grass-blades  or  tiower-sprigs  incised  u})on  a 
Japanese  plate  of  bronze  or  steel,  as  in  the  sur- 
faces of  some  inch-long  netsvikes,  it  will  be  noted 
that  a  single  cut  of  the  graver  has  varied  in  the 
width  of  the  incision  made,  while  retaining  the 
depth  very  closely  from  end  to  end.  A  combina- 
tion of  such  simple  incisions  gives  a  play  of  light 
and  shade  of  an  artistic  effect  almost  incredible 
when  the  small  size  and  simple  means  are  con- 
sidered. The  same  effect  is  produced  on  a  much 
larger  scale,  and  generally  witli  tar  less  delicacy, 
in  the  engraved  silverware  of  European  and 
American  makers.  Thus  a  silver  tea-kettle  may 
have  no  decoration  upon  its  body  except  engrav- 
ing, and  this  engraving  will  take  the  form  of 
bunches  of  roses  with  leafage  and  flowing  scrolls 
intended  perhaps  to  inclose  letters,  as  a  name 
or  the  initials  of  a  name,  but  still  intended  for 
decorative  effect,  and  a  similar  but  slighter 
adornment  will  appear  on  spout  and  handle. 

As  to  engraving  that  is  made  for  printing 
upon  paper,  the  use  of  it  in  Europe  dates  from 
the  fifteenth  century,  and  there  is  much  uncer- 
tainty as  to  the  exact  date  of  the  ear.liest  pieces. 
The  story  commonly  told  of  the  ]iractice  of  cer- 
tain engravers  in  niello  (q.v.)  of  printing  impres- 
sions upon  paper  as  they  worked,  in  order  to 
judge  of  the  progress  of  their  engraving,  is  prob- 
able. In  fact,  it  must  have  been  the  custom 
among  engravers  in  all  hard  substances  at  all 
times  to  take  impressions,  either  upon  wet  paper. 
plaster,  or  wax,  or  with  ink  or  color  upon  scraps 
of  paper  or  cloth.  About  the  middle  of  the  fif- 
teenth century  the  process  of  printing  for  the 
multiplication  of  cojiies  was  introduced,  and  since 
that  time  jirinting  from  metal  upon  paper  has 
been  constantly  carried  on  by  filling  the  hollows 
with  ink  and  pulling  it  out  of  the  hollows  by  con- 
tact with  the  damjjened  paper.  As  to  the  other 
process,  that  of  pulling  off  on  the  jiaper  the  ink 
which  clings  to  the  unchanged  surface,  while  the 
parts  hollowed  out  have  not  taken  the  ink  or  at 
least  do  not  receive  the  pressure  of  the  paper. 
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this,  wliicli  is  called  ]n-inting  from  relief,  lias  also 
been  in  use  continually.  It  is  the  iirocess  used  in 
all  the  taking  of  prints  fioni  Nvood-engravings, 
and  from  those  metal  plates  which  in  verj'  early 
days  were  engraved  on  the  same  principle  as  Avood 
blocks,  tlie  desired  pattern  left  in  relief,  and  the 
ground  sunk. 

Engraving  for  printing  according  to  the  first 
method  is  discussed  under  the  separate  heads 
Dry  Poixt  ;  Etching  ;  Lixe-Engkaving  ;  jMa- 
NIEKE  C'RiBLEE :  Stipple.  The  engraving  for  print- 
ing from  relief  is  described  under  Wood-Exgrav- 
iN'G.  There  are  also  processes,  such  as  mezzotint, 
or  maniere  noire,  in  Avhich  the  ink  is  held  on 
the  surface  of  the  plate  and  is  taken  from  that 
surface,  although  the  plate  is  of  metal,  and  the 
process  in  many  ways  resembles  that  of  ordinary 
engraving  in  intaglio.  (See  Soft-Ground  Etch- 
ing.) There  are  also  mixed  processes,  as  when 
a  plate  etched  in  line  is  then  charged  with  mezzo- 
tint. Or  with  aquatint,  and  the  printing  involves 
the  taking  of  the  ink  at  once  from  the  incised 
lines  and  from  the  roughened  surface.  For  this 
see  Liber  STi'DiORi'^r,  under  which  is  described 
the  most  elaborate  instance  of  this  mixed  process. 
For  the  making  of  the  impressions  on  paper,  see 
Print;  Proof. 

Wood-engraving  and  also  engraving  on  copper, 
Avhich  are  the  two  most  common  forms  of  the  art 
of  engraving  for  printing,  were  both  at  first  orig- 
inal arts.  Such  copying  as  theirs  was  only  that 
which  is  inseparable  from  the  growth  of  all  fine 
art,  which  in  all  epochs  of  advance  and  original 
power  has  constantly  followed  tradition,  improv- 
ing upon  it  year  by  year.  The  engravings  of  the 
fifteenth  century  by  th.e  Italians  and  Germans, 
the  woodcuts  by  early  and  as  yet  unidentified 
masters,  and  those  a  little  later  signed  by  Albert 
Diirer  and  his  compeers,  were  original  works  in 
the  same  sense  that  a  painting  of  the  time  was 
original,  and  the  moderns  have  invented  a  term 
painter-engraver  (q.v.)  for  such  an  original  ar- 
tist as  this.  It  appeared,  however,  that  famous 
paintings  which  could  not  be  moved  from  the 
walls  which  they  adorned  could  be  very  easily 
copied  in  black  and  white  by  means  of  prints 
taken  from  wood  blocks  or  copper  plates,  and  as 
an  early  consequence  of  this  the  art  of  engrav- 
ing in  all  its  forms  became  almost  exclusively  an 
art  of  copying.  Although  this  copying  was  not 
always  done  with  great  accuracy,  and  altliough 
the  engraver  would  take  liberties  with  his  orig- 
inal, unjustifiable  if  he  is  considered  as  a  copyist, 
but  perfectly  legitimate  if  he  is  considered  as  an 
original  artist,  yet  the  tendency  through  the  six- 
teenth, seventeenth,  and  eighteenth  centuries  was 
lontinually  away  from  original  thought  on  the 
])art  of  the  engraver,  and  constantly  toward  a 
mere  reproduction  which  soon  became  largely  me- 
chanical. The  result  is  that  the  great  vohimes  of 
co.stly  plales  illustrating  this  and  that  European 
gallery  ha\e  lost  their  interest  for  moderns,  who 
have  at  tlieir  disposal  far  more  accurate  repro- 
dvictious  of  jiaintings  and  sculptures  in  those 
galleries.  .\  few  of  the  great  copyist  engravers 
retain  their  hold  on  the  modern  student  of  art, 
and  this  because  of  the  beauty  of  their  work. 
Thus  Jan  Miiller  at  the  close  of  the  sixteenth  cen- 
tury, Johann  Gotthard  von  Miiller  and  his  son 
Friedrich  in  the  eighteenth  and  nineteenth  cen- 
turies. IJapliael  ^Nlorghen  (1758-18.3.'}).  Volpato 
(c.l73;}-lS0.3) .  are  men  whose  most  famous  work 
is    in   the   supposedly    faithful    reproductions   of 


paintings,  hut  who  keep  their  place  as  artists 
in  the  estimation  even  of  critical  students. 
In  like  manner,  wood-engraving,  although  it  has 
been  put  to  even  humbler  uses  than  engraving 
on  metal,  and  has  been  used  for  two  centuries 
to  illustrate  primers  and  schoolbooks  and  popu- 
lar reading  of  scarcely  greater  permanent  im- 
portance, is  continually  brought  to  the  front 
again  by  able  men  who  love  it  for  its  own 
sake,  who  care  for  the  beautiful  gradations  of 
light  and  shade  which  the  prints  from  good  wood- 
cuts may  possess,  and  who  elaborate  their  art. 
The  most  famous  of  wood-engravers  is  Thomas 
Bewick  (1753-1828),  and  since  his  time  there 
have  been  such  able  men,  more  or  less  students 
of  Bewick's  method.,  as  W.  J.  Linton  ( 1812  to 
1897),  and  in  quite  recent  times  Charles  Baude 
of  Paris  and  several  other  French  engravers,  who, 
in  many  ways,  have  excelled  all  that  had  been 
done  before.  The  American  wood-engravers 
working  for  the  prosperous  illustrated  magazines, 
which  since  1875  have  built  up  a  singularly  active 
school  of  specialized  art,  have  achieved  some  not 
very  desirable  imitations  of  the  texture  of  oil 
paintings  and  other  works  of  original  art,  but 
have  also  made  reproductions  of  great  paintings 
in  which  the  true  spirit  and  significance  of  the 
picture  is  retained  by  means  of  the  most  simple 
and  legitimate  engraving.  A  certain  amount  of 
entirely  original  work  has  also  been  done  by  these 
engravers,  and  although  the  portrait  work,  which 
is  very  valuable,  may  be  thought  to  be  greatly 
helped  by  photography,  the  landscape  engravings 
by  two  or  three  of  the  American  engravers  are 
painter-engravings  of  the  best  sort. 

BiBLioGR.4.Piiy.  Of  general  catalogues  covering 
special  epochs  the  most  celebrated  is  Bartsch, 
Le  peintre-graveiir  (21  vols.,  Vienna,  1803-21), 
reprinted  (Leipzig,  1854),  and  supplemented  by 
Passavant,  Le  pcintrc-graveur  (6  aoIs.,  Leipzig, 
1860-64).  The  French  engravers  were  included 
in  Robert-Dumesnil,  Le  peintre-graveur  fran- 
rnis  (8  vols..  Paris,  1835-50)  ;  the  Flemish  and 
Dutch  in  Vaji  der  Kellen  (ed. ),  Le  peintre- 
graveur  hollandais  et  flamand  (Utrecht,  1873). 
The  more  recent  artists  are  treated  in  Hippert 
and  Linnig,  Le  peintre-graveur  hollandais  et  beige 
du  XIXe  siecle  (Brussels,  1874-79)  ;  Beraldi, 
Les  qraveurs  du  XIXe  siecle  (12  vols.,  Paris, 
1885-92). 

Among  other  useful  books  of  reference  may  be 
mentioned:  Fielding,  Art  of  Engraving  (London, 
1840)  :  Duplessis,  Lcs  merveilles  de  la  gravure 
(Paris,  1871;  Eng.  trans.,  London,  "l871)  ; 
Baker,  American  Engravers  and  Their  Works 
(Philadelphia,  1875)  ;  Willshire,  Introduction  to 
file  Stndg  and  Collection  of  Ancient  P7'ints  (Lon- 
don, 1877),  which  has  a  bibliography;  Hamerton, 
Graphic  Arts  (London,  1882)  ;  Lostalot,  Lcs  pro- 
ccdcs  de  la  gravure  (Paris,  1882)  ;  and  De- 
laborde.  La  gravure  (ed.  1882),  and  the  latter, 
translated  by  R.  A.  IM.  Stevenson,  with  a  chap- 
ter on  English  engraving  by  William  Walker, 
as  Engraving :  its  Origin,  Processes,  and  Uisfory 
(Xew  York,  1886)  ;  Duplessis  and  Bouchot,  Dic- 
tionnaire  dcs  marques  ct  monogrammes  (Paris, 
1886)  ;  Liitzow,  Geschichte  dcs  Kupferstichs  und 
Ilolzschnittes  (Berlin,  1891);  Singer,  Geschichte 
dcs  Kupferstichs  (]\lag(lcburg.  1895).  The  most 
important  general  work  is  Duplessis,  Histoire  de 
la  gravure  en  Italic,  en  Espagne.  en  Allemagne. 
dans  les  Pays-Bas,  en  Angleterre,  et  en  France 
(Paris,  1888). 
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The  most  trustworthy  collection  of  reproduc- 
tions of  prints  from  metal  engravings  is  that  of 
Armand-Uurand,  issued  in  five  folio  volumes. 
This  engraver  has  also  published  complete  collec- 
tions of  the  Avorks  of  Diirer.  Claude  Lorrain,  and 
other  eminent  masters.  Other  collections  are  The 
British  Museum  Reproduction  of  Prints  (London, 
1S82  et  seq.),  and  Hirth,  Kulturgeschichtliches 
Bilderbuch  aus  dci  Jahrhunderten  (6  vols..  Leip- 
zig, 1883-90).  The  prints  of  the  eighteenth  cen- 
tury are  treated  in  Lewine,  Bibliography  of  Eigh- 
teenth Century  Art  and  Illustrated  Books  (New 
York,  1898)  ;  Portalis  (ed.),  Guide  de  ramateur 
de  lirres  a  gravure  du  dix-huiticme  si^cle  (5th 
ed..  Paris,   1886). 

For  further  information,  consult  the  authorites 
referred  to  under  Etching  :  Japanese  Art  ; 
Line-Engraving ;  ]Metal-\^ork ;  Wood-Engrav- 
ing. 

ENGROSSING  (OF.  engrossir,  from  ML.  in- 
grossare,  to  engross,  from  Lat.  in,  in  +  grossus, 
large).  The  crime  of  buying  up  standing  corn 
or  victuals  at  wholesale  ( Fr.  en  gros)  in  order  to 
sell  them  again  at  retail  (known  as  regrating) 
in  the  same  market  at  an  enhanced  price.  It  cor- 
responds closely  to  the  modern  practice  of  making 
a  'corner'  in  one  of  the  necessaries  of  life.  These 
practices  were  regarded  as  criminal  in  most  coun- 
tries before  the  laws  by  which  trade  is  regulated 
were  properly  understood.  In  England  they  were 
forbidden  by  various  statutes,  from  the  time  of 
Edward  VI.  to  that  of  Queen  Anne.  It  was 
found,  however,  that  engrossing  was  not  only  a 
statutory,  but  a  conunon-law  offense,  and  a  pros- 
ecution for  it  in  the  latter  character  actually 
took  place  in  the  present  century.  The  act  7  and 
8  Vict.,  c.  24,  for  abolishing  the  offenses  of  fore- 
stalling, regrating,  and  engrossing  was  conse- 
quently passed.  Besides  declaring  that  the  sev- 
eral offenses  of  badgering,  engrossing,  forestall- 
ing, and  regrating  be  utterly  taken  away  and 
abolished,  and  that  no  information  or  prosecution 
shall  lie  either  at  common  law  or  by  virtue  of 
any  statute,  either  in  England,  Scotland,  or  Ire- 
land, this  statute  also  repeals  a  host  of  earlier 
enactments  in  restraint  of  trade,  which  had  been 
omitted  in  the  statute  in  the  time  of  George  III., 
above  referred  to.  In  the  L'nited  States  much 
litigation  has  arisen  in  recent  years  respecting 
the  legality  of  combinations  o/  engross- 
ing and  monopolizing  the  necessaries  of  life. 
These  will  be  considered  in  the  articles  on 
Combinations  :  Monopoly  :  Restraint  of  Trade  ; 
and  Trusts.  See  also  Contract  :  Forestalling  ; 
Regrating.  Consult  the  commentaries  of  Black- 
stone,  Stephen,  and  Kent,  and  the  authorities  re- 
ferred to  under  Criminal  Law  and  Political 
Economy. 

The  term  also  denotes  the  writing  of  a  statute 
or  other  legal  instrument  en  gros,  or  in  a  fair, 
roimd  hand.  It  is,  in  the  L"^nited  States.,  often 
applied  to  the  final  and  official  draught  of  a 
statute  as  it  is  presented  to  the  President  or  to 
a.  governor  for  his  signature. 

ENGUINEGATTE.     See  Gutnegate. 

ENHARMONIC  (from  Ok.  ivapfxoviKd^,  en- 
armonikos,  in  harmony,  from  iv,  en,  in  +  apfiovla, 
harn\onia,  harmony,  from  apixbs,  harmos,  a  join- 
ing, from  dpeiv,  arein,  to  be  about  to  join).  In 
music,  a  term  denoting  a  difference  in  the  degrees, 
but  not  in  the  pitch  or  tones.  C3  and  Dt».  F5  and 
Gjj.     Correctly  speaking,  there  is  or  ought  to  be 


a  difference ;  but  on  keyed  instruments,  such  aa 
the  organ  and  pianoforte,  there  can  be  none,  as 
the  same  key  serves  for  both  sharps  and  flats, 
while  with  a  just  equal  temperament  the  ear  is 
no -way  offended.  An  enharmonic  change,  as  from 
CJ  to  Djj,  or  vice  versa,  is  often  of  practical  value 
to  the  musician,  enabling  him,  for  instance,  to 
avoid  writing  in  a  key  containing  an  unwieldy 
number  of  sharps  or  flats.  (2)  In  Greek  music  a 
tetracliord  of  which  the  first  two  steps  were  quar- 
ter steps  and  the  third  a  major  third:  e,  e$,  f,  a. 

ENHTJBER,  en'hoo-ber,  Karl  von  (1811-67). 
A  German  painter.  He  was  born  at  Hof,  Bavaria, 
and  was  educated  at  the  Munich  Academy.  His 
pictures  are  distinguished  by  a  keen  sense  of 
humor  and  admirably  portray  German  folk-life. 
The}'  are  carefully  executed  both  in  drawing  and 
coloring.  His  best  works  include:  "Tyrolese  in 
Mountain  Pass"  (1836);  "Shoemaker  Studying 
Water-Cure"  (1837);  "Image  Carver"  (1839); 
■•Shoemaker's  Apprentice"  (1844,  National  Gal- 
lery, Berlin);  "Court  Day  in  Bavaria"  (1860, 
Darmstadt  Gallery)  ;  "Wood  Carver  in  His  Shop" 
(New  Pinakothek.  ^Munich).  The  thirteen  illus- 
trations to  ]\Ie]chior  ^leyr's  tales.  Erztihlungen 
aus  dem  Ries,  are  skillful  characterizations  of 
Suabian  peasant  life. 

E'NID.  The  wife  of  Geraint,  and  a  model  of 
marital  devotion.  She  appears  in  the  Erec  and 
Enide  of  Chrestien  de  Troyes,  and  in  Tennyson's 
Idylls  of  the  King. 

ENKHUIZEN,  eijk'hoi-zen.  A  seaport  of  the 
Netherlands,  in  the  Province  of  North  Holland, 
situated  on  the  western  shore  of  the  Zuyder  Zee, 
about  37  miles  northeast  of  Amsterdam  (Map: 
Netherlands,  D  2).  Its  most  important  public 
building  is  an  elegant  town-house  with  a  lofty 
tower.  In  the  sixteenth  and  seventeenth  cen- 
tiu'ies  it  was  a  very  important  commercial  centre. 
It  had  a  population  of  upward  of  40.000  and 
sent  a  fleet  of  400  vessels  to  the  herring  fisheries. 
The  town  was  the  birthplace  of  the  painter  Paul 
Potter.     Population,  in  1899,  7039. 

ENLIGHTENMENT,  Philosophy  of  the. 
A  term  applied  to  the  more  popular  philosophy  of 
the  eighteenth  century  because  of  its  protest 
against  superstition  and  its  attempt  to  establish 
all  accepted  belief  and  all  rules  of  practical  life 
upon  insight.  The  term  is  thus  a  very  compre- 
hensive one.  including  the  empiricism  and  deism 
of  the  English  thought  of  the  eighteenth  century, 
the  empiricism  and  sensualism  of  the  French 
thought,  and  the  rationalism  of  the  German 
thought.  It  was  characterized  largely  by  indi- 
vidualism (q.v. ).  This  was  due  to  the  revolt 
against  all  trammels  placed  by  social  prejudice 
upon  free  thought.  The  movement  began  in  the 
seventeenth  century  with  Locke  in  England,  with 
Pierre  Bayle  in  France,  and  with  Leibnitz  in  Ger- 
many. But  such  men  as  Hume,  the  English  deists, 
Voltaire,  Rousseau,  Condillac,  the  encyclopiedists, 
Reimarus.  ^Mendelssohn,  Eberhard,  and  Lessing 
are  usually  referred  to  under  this  title,  repre- 
sented in  German  by  Aufkliirnng  and  in  French 
by  Eclaircissement.  Thomas  Paine  in  his  Age  of 
Reason  and  Benjamin  Franklin  are  the  best- 
known  American  representatives  of  this  type  of 
thought.  Sometimes  the  age  of  the  Greek  so- 
phists is  called  'the  Greek  enlightenment.'  on 
account  of  its  similarity  in  spirit  to  the  modern 
period  referred  to.     Greek  sophistry  in   its  best 
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days  was  a  rebellion  against  tradition  and  an  at- 
tempt to  intellectualize  life. 

ENLISTMENT.  The  act  by  which  a  citizen 
becomes  an  enlisted  man  and  joins  the  military 
or  naval  forces  of  the  country.  In  the  United 
States  any  male  citizen,  or  person  who  has  legally 
declared  his  intention  to  become  a  citizen,  may 
enlist  in  the  army  if  above  the  age  of  21  and 
under  35  years  of  age.  able-bodied,  free  from  dis- 
ease, of  good  character,  and  temperate  habits. 
No  man  is  eligible  who  has  been  convicted  by 
civil  power  of  felony,  or  served  time  in  a  refor- 
matory, jail,  or  penitentiary.  The  physical  ex- 
amination of  recruits  is  conducted  in  accordance 
with  the  authorized  manual  for  the  examination 
of  recruits.  After  enlistment,  recruits  are  as- 
signed to  regiments  or  other  organizations  by  the 
Adjutant-General  of  the  army  under  the  direction 
of  the  Secretary  of  \Yar.  The  recruiting  service  is 
under  the  management  of  the  Adjutant-General, 
and  is  a  branch  of  the  Adjutant-General's  De- 
partment. Recruits  have  to  conform  to  certain 
standards  of  build  and  physique,  determined 
generally  by  the  branch  of  the  service  for  which 
the  man  is  enlisted.  The  term  of  enlistment  is 
three  years.  In  the  English  army  men  are  en- 
listed for  twelve  years,  seven  with  the  colors 
and  five  in  the  first-class  reserve.  In  most  of 
the  household  regiments  men  are  permitted  to 
serve  three  years  with  the  colors  and  nine  with 
the  reserve.     See  Recruitment. 

In  the  naval  service  of  the  United  States  all 
men  are  enlisted  to  serve  for  four  years.  Upon 
reenlistment  at  the  end  of  that  time  they  are 
entered  continuous-service  men,  and  are  given 
a  certificate  of  continuous  serrice.  which  entitles 
them  to  an  addition  of  $1.33  Vs  to  their  monthly 
pay.  This  increase  of  pay  is  given  for  each  term 
of  four  years  served  if  the  reenlistment  takes 
place  within  four  months  of  discharge.  Failure 
to  enlist  within  four  months  causes  a  forfeiture 
of  all  rights  and  privileges  due  to  previous  ser- 
vice. 

EN'NA,  or  HENNA.  In  antiquity,  the  name 
of  a  town  in  Sicily,  now  Castrogiovanni.  situated 
near  the  centre  of  the  island,  wherefore  it  was 
called  the  navel  of  Sicily.  It  was  one  of  the 
seats  of  the  cult  of  Demeter.  and  near  it  tradition 
placed  tlie  carrying  ofl'  of  Persephone  by  Pluto. 

EN'NEKING,  .JoHX  Joseph  (1841—).  An 
American  painter,  born  at  Minster.  Ohio.  He  was 
educated  at  Blount  Saint  Clary's  College.  Cin- 
cinnati, served  in  the  Civil  War.  and  later  de- 
voted himself  to  art.  He  studied  in  New  York. 
Boston.  ^Ivmich,  and  in  Paris  under  Daubigny 
and  Bonnat.  In  his  later  works  he  preferably 
represents  New  England  landscapes.  Among  his 
best  pictures  are  the  following:  •■November  Twi- 
light" (1881)  :  "Summer  Twilight"  (1883)  ;  "In- 
dian Summer"  n88.5)  ;  "The  Coming  Storm;" 
and  ""Springtinie." 

ENNEMOSER,  rm'np-m.Vzer.  Joseph  (1787- 
1854).  A  German  medico-philosophic  writer, 
born  at  Hintersee.  in  the  Tyrol.  He  pursued  his 
studies.  l)egun  at  Innsbruck  in  1800,  under  great 
dilliculty  for  want  of  means,  and  because  of  inter- 
ruption by  war.  He  fought  with  the  Tyrolese 
against  the  French  in  1809,  and  also  fought 
against  Xapoleon  in  1813-14.  He  received  his  de- 
gree in  medicine  in  Berlin  in  181(5.  In  1810  he 
■>vas  made  professor  of  mediciTie  at  the  new  Uni- 
versity of   Bonn,   where  he   lectured   on   anthro- 
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pology.  and  also  therapeutics  and  pathology. 
After  practicing  for  a  time  as  a  physician  at  Inns- 
bruck he  went  to  Munich  in  1841,  and  there  ob- 
tained a  great  reputation  by  the  application  of 
hypnotism  (then  called  •magnetism')  as  a  cura- 
tive agency.  His  principal  work,  published  in 
Leipzig  in  1819,  was  entitled  Der  Magnetismus 
in  seiner  geschichtlichen  Entivicklung  (1819). 
Among  his  other  writings  may  be  mentioned: 
Historisch-psychologische  Untersuchungen  iiber 
den  Ursprung  U)id  das  ^Yesen  der  menschlivhen 
Seele  (1824);  Anthropoiogische  Ansichten  cmt 
besser)i  Kenntnis  des  Menschen  (1828);  Der 
Magnetismus  im  Verh'tiltniss  zur  Xatur  iind  Re- 
ligion (1842);  Der  Geist  des  Menschen  in  der 
Xatur  (1849);  Was  ist  die  Cholera f  (2d  ed., 
1850)  ;  and  Anleitu)ig  zur  Mesmerischen  Praxis 
(1852).  The  first  volume  of  his  Geschichte  des 
tierischen  Magnetismus  (1844)  was  translated 
into  English  by  William  Howitt  (1854)  and  en- 
titled History  of  Magic. 

ENNES,  AxTON-io  (1848—).  A  Portuguese 
dramatist,  born  in  Lisbon.  He  was  long  bril- 
liantly active  as  a  journalist,  in  1886  was  ap- 
pointed chief  librarian  of  the  National  Library, 
and  in  1890  Minister  for  !Marine  and  the  Colonies. 
His  chief  drama  is  Os  Lazaristas  (1874).  pre- 
sented with  marked  success  in  Portugal  and 
Brazil. 

EN'NIS.  A  municipal  borough,  capital  of 
Clare  County,  Ireland,  and  a  port  on  the  Fergus, 
20  miles  west-northwest  of  Limerick  (^lap:  Ire- 
land. B  4).  It  has  a  Roman  Catholic  college,  the 
ruins  of  a  Franciscan  abbey.,  foinided  in  1240  by 
O'Brien,  and  a  colossal  statue  and  monument  to 
O'Connell.  Near  the  town  is  Ennis  College, 
founded  by  Erasmus  Smith.  Ennis  manufactures 
linens  and  flannels,  has  a  valuable  limestone 
quarry,  and  some  trade  in  grain.  Population, 
n1)nut'  .i500. 

EN'NISCOR'THY.  A  market  town  in  Wex- 
ford County,  Ireland,  on  rising  ground  on  the 
Slaney,  14  miles  north-northwest  of  Wexford 
(^Map:  Ireland.  E  4).  The  Slaney  is  here  tidal 
and  navigable  for  barges,  and  flows  through  a 
fertile  and  beautiful  valley.  Its  well-]ireserved 
castle,  built  by  one  of  the  early  Anglo-Norman 
invaders,  is  of  great  interest.  It  has  an  extensive 
trade  in  grain.  Population,  about  5500.  Ennis- 
corthy  was  captured  in  1649  by  Cromwell,  and  at 
Vinegar  Hill,  in  the  vicinity.  General  Lake,  on 
June  21,  1798.  defeated  the  Irish  rebels,  who  had 
stormed  and  burned  the  town  a  few  days  pre- 
viously. 

EN'NISKIL'LEN  (Ir.  Inis  Cethlenn.  island 
of  Cethlenn.  an  ancient  queen  of  Ireland).  A 
municipal  borough,  market  town,  and  the  capital 
of  County  Fermanagh.  Ireland,  about  75  miles 
west-southwest  of  Belfast  (Map:  Ireland.  0  2). 
It  is  beautifully  situated  on  the  Erne,  the  greater 
portion  on  an  isle  in  the  river  between  upper  and 
lower  Loughs  Erne.  Among  its  buildings  are 
large  barracks,  an  infirmary,  and  the  town  hall, 
in  which  are  kept  flags  captured  at  the  battle  of 
the  Boyne.  It  has  tanneries,  cutlery- works, 
straw-hat  works,  and  markets  for  butter,  pork, 
and  flax.  Po])\Uation.  about  5500.  Enniskillen 
leceived  its  first  charter  in  1612.  In  1689  a  de- 
tachment of  troops  of  William  III.  successfully 
defended  tlie  jilace  against  a  superior  force  of 
James    11.      Some   of    its    defenders    were    subse- 
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quently  formed  into  a   cavalry   regiment,  \vliich 
still  bears  the  name  of  the  Enniskillen  Dragoons. 

EN'NIUS,  QoxTUS  (b.c.  239-C.109).  An 
(-arly  Homau  poet,  the  father  of-  the  Roman 
epos.  He  was  born  at  Hudiie,  in  Calabria,  and 
was  probably  of  Greek  extraction.  He  is  said  to 
have  served  in  the  wars,  and  to  have  risen  to  the 
rank  of  a  centurion.  In  Sardinia  he  became  ac- 
(jiiainted  with  Cato  the  Elder,  and  returned  with 
him  to  Rome,  Avhen  about  the  age  of  thirty-eight. 
Here  he  gained  for  himself  the  friendship  of  the 
most  eminent  men.  among  others  that  of  Scipio 
Africanus  the  Elder,  and  attained  to  the  rank 
of  a  Roman  citizen.  He  supported  himself  by  in- 
structing some  young  Romans  of  distinguished 
families  in  the  Greek  language  and  literature,  his 
accurate  knowledge  of  which  explains  the  influ- 
ence he  had  on  the  development  of  the  Latin 
tongue.  He  died  when  he  had  attained  the  age 
of  seventy,  or  about  B.C.  169.  His  remains  were 
interred  in  the  tomb  of  the  Scipios_.  and  his  bust 
was  placed  among  those  of  that  great  family. 
Ennius  tried  his  powers  in  almost  every  species 
of  poetiy,  and  although  his  language  and 
versification  are  rough  and  unpolished,  these  de- 
fects are  fully  compensated  for  by  the  energy  of 
liis  expressions  and  the  fire  of  his  poetry.  Of  his 
tragedies,  comedies,  satires,  and  particularly  of 
his  Annales,  an  epos  in  18  books,  only  fragments 
are  still  extant.  These  have  been  collected  and 
edited  by  various  scholars,  among  others  by  Hes- 
sel  (Amsterdam,  1707).  The  fragments  of  the 
Aiuioles  have  been  edited  bv  J.  Vahlen  (Leipzig. 
18.54):  and  Miiller  (Saint  Petersburg.  188.5). 
The  few  fragments  of  his  dramas  that  have  come 
down  to  us  were  collected  by  Ribbeek  in  his 
»S'fP»!C(F  Roma)iorunt  Poesis  Fragmenta  (2  vols., 
1871-73).  Consult:  Sellar.  Roman  Poets  of  the 
Republic  (Oxford.  1881):  and  Mackail.  Latin 
Literature    (Xew  York.   1896). 

ENNO'DIUS,  M.A.Gxrs  Felix  (c.473-521).  A 
Bishop  of  Tioinum  (Pavia).  His  writings  sug- 
gest that  he  may  have  been  trained  for  the  pro- 
fession of  rhetoric.  He  took  deacon's  orders  at 
about  the  age  of  twenty.  In  514  Pope  Hormis- 
das  appointed  him  Bishop  of  Ticinuni.  He  was 
twice  sent  as  Ambassador  to  Constantinople  (.51.5 
and  .517).  but  his  efforts  to  heal  the  schism  then 
existing  between  the  Eastern  and  the  Western 
Church  were  fruitless.  In  his  doctrinal  views, 
Ennodius  inclined  toward  semi-Pelagianism.  He 
is  best  known  as  a  champion  of  the  papacy, 
especially  in  its  claim  to  exemption  from 
all  human  jurisdiction.  This  claim  he  was  the 
first  to  advance,  in  his  apology  for  the  Synodus 
Palmaris  (a.d.  501).  held  for  the  purpose  of 
deciding  between  two  rivals  for  the  office  of 
Roman  bishop.  The  synod  refused  to  pronounce 
a  decision  on  the  question,  and  Ennodius  defended 
its  action  on  the  groimd  that  the  Pope  was  not 
answerable  to  a  council,  or  in  fact  to  any  earthly 
trihimal,  for  God  had  reserved  the  popes  for 
judgment  by  Himself  alone. 

Among  Ennodius's  writings  are  a  life  of  Epi 
phanius,  his  predecessor  at  Ticinum :  an  auto- 
biography of  his  early  life,  entitled  Eucharisti- 
rum  ;  many  letters:  a  few  hymns,  which  were 
never  widely  used :  and  some  secular  poems, 
which  are  in  part  thoroughly  pagan.  The  old 
editions  of  his  works  (15Ci9  and  Ifill.  the  latter 
reprinted  by  Migne.  in  Patrol.  Lat..  vol.  Ixiii.) 
have   been    superseded    by    those    of    Hartel.    in 
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Corpus  ' Scriptorum  Eccles.  Lat.,  vi.  (Vienna, 
1882),  and  Vogel.  in  Monujn.  Germ.  Auctorunt 
Antiquiss.,  vii.  (Berlin,  1885).  Consult  Ebert, 
Gescliiclite  der  Litteratur  des  Mittelalters,  i. 
(Leipzig,    1889). 

ENNS,  or  ENS,  ens.  A  river  of  Austria,  ris- 
ing near  Radstadt,  at  the  base  of  the  northern 
slope  of  the  Niedere  Taueru.  among  the  Xoric 
Alps,  and  flowing  east-northeast  through  the 
northern  part  of  Styria  to  Hieflau.  then  turning 
and  pursuing  a  sinuous  northern  course  through 
Upper  Austria,  emptying  into  the  Danube  near 
Mauthausen  (Map:  Austria,  D  3).  Its  total 
length  is  about  190  miles,  only  20  of  Avhich  are 
navigable  for  large  boats.  Through  part  of  its 
course  it  forms  the  boundary  between  the  prov- 
inces of  L'pper  and  Lower  Austria.  It  becomes 
navigable  for  small  river  craft  some  distance 
below  Hieflau.  Of  the  large  number  of  towns  and 
villages  on  its  banks,  Stevr  is  the  most  impor- 
tant. 

E'NOCH  (Heb..  Hanoi;  probably  of  Babylo- 
nian origin).  According  to  Gen.  iv.  17-18,  Enoch 
is  the  son  of  Cain  and  father  of  Jared,  whereas 
in  Gen.  v.  18,  he  is  the  son  of  Jared.  ^lodern 
scholars  of  the  critical  school  consider  Gen.  iv. 
to  be  a  relic  of  an  ancient  legend  which,  without 
reference  to  any  tradition  of  a  deluge,  endeavored 
to  trace,  after  the  fashion  of  folk-lore,  the  origin 
of  civilization,  or  rather  the  Canaanitish  cul- 
ture. In  this  legend  the  various  features  of 
culture  are  traced  to  individuals,  and  the  build- 
ing of  the  city — a  trait  of  Canaanitish  condi- 
tions— is  ascribed  to  Enoch  (Gen.  iv.  17.  18, 
where,  instead  of  "after  the  name  of  his  son."  we 
should  read  "after  his  name"). 

In  the  fifth  chapter  Enoch  appears  in  a  diflfer- 
ent  light.  It  is  said  of  him  tliat  after  living 
365  years  and  walking  with  God,  he  was  no 
more,  "for  God  took  him"  (ver.  24),  which 
means  that  he  was  "translated."  Babylonian 
legends  where  we  encounter  such  "translations" 
may  offer  a  partial  explanation  at  least  of  the 
Enoch  narrative.  In  the  Gilgamesh  epic  Par- 
napishtim.  the  hero  of  the  deluge,  is  transported 
to  the  gods,  and  Gilgamesh.  the  hero  of  the  epic, 
who  is  a  semi-mvthical  character,  also  ap- 
pears to  have  been  translated.  The  number  365 
adds  weight  to  the  supposition  that  Enoch  was 
originally  a  solar  deity  like  Gilgamesh.  who  from 
a  god  becomes  a  divine  hero.  \\  hether  the  name 
Enoch  itself  reverts  to  a  Babylonian  protot^'pe 
cannot  be  ascertained  for  certain,  though  there 
is  some  connection,  without  mucla  doubt,  between 
the  list  of  ten  patriarchs  in  Gen.  v.  (to  which 
the  whole  list  in  Gen.  xi.  is  allied)  and  the  ten 
antediluvian  kings  mentioned  by  Berosus  in  his 
history  of  Babylonia.  (Consult  Lenormant.  Es- 
sai  de  commentaire  sur  Berose.  pp.  241-251.) 
The  translation  of  Enoch,  which  bears  a  great 
part  in  Jewish  and  early  Christian  theology  (see 
Enoch.  Book  of)  ,  is  mentioned  in  the  Xew  Testa- 
ment (Heb.  xi.  5)  and  also  in  Ecclesiasticus 
(xliv.  16:  xlix.  14).  From  the  fact  that  Enoch, 
like  Elijah,  does  not  die,  but  is  transported  to 
heaven,  the  apocalyptic  literature  naturally  con- 
nected itself  with  his  name.  But  the  other  side 
of  Enoch,  as  a  promoter  of  civilization,  was 
not  lost  sight  of.  To  the  later  Jews  Enoch  was 
the  inventor  of  writing,  arithmetic,  and  astron- 
omv:    and   this   view,   alreadv   indicated   in   the 
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book  of  Genesis    (ch.   iv.),  was  adopted  by  Mo- 
hammedans as  -well  as  Christians. 

ENOCH,  Book  of.    The  statement,  Gen.  v.  24, 
that  "Enoch  walked  with  God,"  etc.,  interpreted 
in  Jewish   theology  to  refer  to  his  translation, 
made  it  natural  that  in  an  age  favorable  to  the 
production    of    apocalyptic    literature,     a    book 
should    appear    claiming    the    authority    of    the 
mysterious  Enoch.     The  book  of   Enoch,   which 
was  orisinally  written  in  Hebrew  or  Aramaic— 
probably  the  former — is  a  specimen  of  this  apoc- 
alyptic  literature  produced   in  Palestine   in  the 
two   centuries   preceding  our  era.     The   original 
Hebrew  is  lost,  and  is  kno\^-n  to  us  only  from  an 
Ethiopic  translation  made  from  a  Greek  transla- 
tion  of   the   original   text.     Of   the   Greek   text, 
thanks    to    recent    discoveries    in    Egypt,    a    con- 
siderable number  of  fragments  are  now  known, 
and  there  are  hopes  of  finding  more.     The  book 
was  well  known  to  New  Testament  writers,  who 
were    influenced    both   by    its    thought    and    dic- 
tion.    Jude   quotes   it    (ver.    14),   and   Barnabas 
classes   it    among   scriptural   books    (Epistle   iv. 
3;   xvi.  5).     Traces  of  it  are  also  to  be  fouid 
in   other   apocalyptic   writings,   as   the   Book   of 
the  Srrreis  of  Enoch  and  the  Testaments  of  the 
Tivehe    Patriarchs,   Apocalypse   of  Bariich,   and 
Fourth  Book  of  Ezra.      (See  Apocrypha.)      I'he 
book  consists  of  108  chapters  and  is  divided  into 
five  parts.     The  first    (chs.   i-xxxvi.)    discour-fes 
of    such     subjects    as    the    fall    of    the    angels, 
and   the   journey    of    Enoch    through    the    earth 
in    the    company    of    an    angel,    by    whom    he 
is   initiated   into  the  secrets  of  nature,  etc.     It 
is  the  oldest  piece  of  Jewish  literature  to  teach 
the  general  resurrection  of  Israel  and  to  describe 
Gehenna    as    a    place    of    punishment    for    the 
wicked.     Sin  in  the  world  is  said  to  have  been 
caused  by   the   lust  of   the   angels.     Hence   they 
were  doomed  to  destruction,  and  in  addition  the 
Deluge    was    sent    to    complete    the    first    judg- 
ment  of   the    world.      Through    the    evil    spirits, 
born    of    the    children    of    the    angels    and    the 
.  daughters   of   men,   sin   continued   in   the   world 
after  the  Deluge.     A  final  judgment  is  therefore 
needed,    in    which    all — angels,    demons,    and    all 
Israelites — will  receive  their  reward.    The  wicked 
will  be  cast  into  Gehenna,  all  Israel  will  enjoy  a 
resurrection,  and  the  Messianic  kingdom  will  be 
established   in   a   world  cleansed   from   sin,  with 
Jerusalem    as    a    centre.     The    Gentiles    will    be 
converted.     The  second  part    (chs.   xxxvii.-lxx. ) 
contains  Enoch's  account  of  what  was  revealed 
to  him  concerning  the  heavenly  or  spiritual  re- 
gion.    The   origin   of  sin   is  traced  back  to  the 
Satans.  who  in'turn  corrupted  the  angels.     The 
Son   of   Man   will   appear   to   execute   judgment. 
The    third    part     (chs.    Ixxi.-lxxxii.)     treats    of 
astronomy   and   the   phenomena   of   the   seasons. 
The    fourth    part     (chs.    Ixxxiii.-xc.)     represents 
Enoch  beholding  Ia  prophetic  vision  the  course  of 
Divine  Providence  till  the  coming  of  the  ^Messiah, 
whose  kingdom  is  in  the  New  Jerusalem  set  up 
by  God:   and  the   last  part    (chs.  xci-civ.)    con- 
sists  of    exhortations    based    on    what    has    pre- 
ceded, in  which,  however,  the  final  judgment  is 
reserved  till  the  close  of  the  Messianic  kingdom, 
and  is  not,  as  in  the  case  of  the  other  sections, 
ushered  in  with  the  advent  of  that  kingdom. 

While  the  general  ideas  and  teachings  in  the 
five  parts  are  alike,  there  are  a  sufficient  number 
of  peculiarities  to  justify  the  supposition   that 
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different   authors   have   worked   on   the   subject; 
and  recent  investigations  point  to  the  independ- 
ent character  of  each  part.     In  the   first  part, 
e.g.  there  is  a  reference  to  a  ^Messianic  kingdom, 
but  none   to   a   :Messiah;    in   the   second,   sin   is 
traced  back  to  the  Satans,  whereas  in  the  first  it 
is  ascribed  to  the  angels.     A  distinctive  feature 
of  the  fifth  is  the  postponement  of  the  final  judg- 
ment till  the  end  of  the  :Messianie  kingdom,  while 
in  the  fourth  it  is  the  New  Jerusalem  that  is 
the   seat   of   the   Messianic   kingdom.     On   these 
grounds  and  others,  the  five  parts  are  regarded 
as  distinct,  and  the  attempt  has  been  made  by 
Charles     (JBooA;    of    Enoch)    to    determine    upon 
internal  evidence  and  the   development  of  apoc- 
alvptic   ideas  the   order   of  the   parts,  with   the 
result  that  chs.   i.-xxxvi.  are  placed  before  B.C. 
170,   chs.    Ixxxiii.-xc.    some   years   later,    xci-civ. 
between    B.C.    134    and    95,    xxx\'ii.-lxx.    between 
B.C.  94  and  64;  while  for  the  second  part,  which 
is    more    composite    in    its    character,    no    date 
is  ventured.     In  the  collection  of  the  five  parts 
considerable   liberties  were  taken  by  the   redac- 
tors,   through    disarrangements    and    interpola- 
tions,  and   in   addition  to  this   the   final   editor 
made   use   of   another   Apocalypse,   the   Book    of 
Xoah,  fragments  of  which   he  embodied   in   the 
various  parts,  just   as  in  the  Book  of  Jubilees 
another  fragment  of  the  Book  of  Xoah  has  been 
incorporated.  .     . 

The  book  of  Enoch  was  current  in  the  primi- 
tive Church  and  was  quoted  by  the  fathers,  but 
was  lost  siglit  of  by  Christian  writers  about  the 
close  of  the  eiglith  century,  so  that  until  the 
eighteenth  century  it  was  only  known  by  ex- 
tracts. In  1773,  however,  the  traveler  Bruce 
discovered  in  Abvssinia  two  complete  MSS.  of 
the  work,  which  he  brought  to  England.  These 
]MSS.  proved  to  be  an  Ethiopic  version  made 
from  the  Greek  one  in  use  among  the  fathers, 
as  was  evident  from  the  coincidence  of  language. 
The  Ethiopic  version  did  not  appear  till  1838, 
when  it  was  published  by  Archbishop  Lawrence. 
An  English  translation,  however,  by  the  same 
writer,  had  appeared  in  1821,  which  passed 
through  three  editions  and  formed  the  basis  of 
the  German  edition  of  Hoffmann  (Jena,  1833- 
38).  In  1840  Gfrorer  published  a  Latin  trans- 
lation of  the  work:  in  1882  an  English  transla- 
tion was  published  by  Schodde.  The  best  edi- 
tion of  the  Ethiopic  texi:  is  that  of  A.  Dill- 
mann  who  in  1851  published  in  Leipzig  the  text 
from  five  MSS.,  and  in  1853  a  German  trans- 
lation with  a  valuable  introduction  and  com- 
mentary. The  best  English  translation  is 
Charles'.  The  Book  of  Enoch   (London.  1803). 

ENOCH  ARDEN.  A  narrative  poem  by  Ten- 
nvson  (1864).  Its  hero  and  title-character  is  a 
shipwrecked  sailor,  who  finally  returns  home 
and  finds  his  wife  remarried.  He  leaves  her  to 
her  new  life,  peacefully  unconscious  that  her 
first  husband  is   still   alive. 

ENOMOTO  BUIO,  a'no-mo'to  boo'yo.  A  .Jap- 
anese statesman  and  diplomat,  born  in  Tokyo. 
He  was  sent,  in  1863,  to  study  in  Eu- 
rope. In  Holland  he  obtained  a  solid 
training  in  science  and  naval  practice,  and 
in  1807  he  returned  to  Japan.  After  the  final 
triumph  of  the  Mikado  in  the  civil  war  of  1867- 
68  he  established  in  the  southern  part  of  the 
island  of  Yezo  a  republic,  of  which  he  was 
elected  the  President.     In  186!)  this  Government 
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was  defeated  by  the  Imperial  forces,  and  Eno- 
ruoto  was  imprisoned  in  Tokyo.  Released  in 
1872,  lie  was  made  vice-admiral  of  the  navy  in 
1874,  and  sent  to  Russia  as  Minister  Plenipoten- 
tiary. In  1888  he  became  a  member  of  the 
Council  of  State  and  Minister  of  Education,  in 
18'J1  Minister  of  Foreign  ^Affairs,  and  from  1892 
to  1896  was  Minister  of  Agriculture  and  Com- 
merce. 

ENOS,  a'nos  (ane.  /Enus).  A  seaport  of 
European  Turkey,  in  the  Province  of  Adrianople, 
situated  on  a  rooky  isthmus  near  the  mouth  of 
the  Maritza,  about  80  miles  south-southwest  of 
Adrianople  (Map:  Turkey  in  Europe,  F  4).  Its 
harbor  is  connuodious,  but  much  neglected,  and 
too  shallow  for  deep-sea  vessels.  The  trade,  for- 
merly of  importance,  has  greatly  decreased,  Enos 
having  been  superseded  as  an  export  centre  by  the 
adjacent  seaport  of  Dedeagatch  (q.v.).  The  town 
is  the  see  of  a  Greek  archbishop.  Population, 
estimated  at  6000-7000,  principally  Greeks. 
Homer  attests  the  antiquity  of  Enos  by  alluding 
to  it  in  the  lUad   ( iv.  510)' 

ENRIQUEZ  GOMEZ,  en-re'keth  gO'meth, 
AxTOXio,  properly  Enriquez  de  Paz  (c.I600?). 
A  Spanish  dramatist  born  at  Segovia,  tlie  son 
of  a  ba]itized  Portuguese  Jew.  He  entered  the 
army  and  luid  attained  the  rank  of  captain, 
when  in  1036  he  was  obliged  to  flee,  to  escape  the 
Inquisition,  and  settled  in  Amsterdam,  where  he 
afterwards  openly  professed  the  Jewish  faith.  He 
was  consequently  burned  in  effigj'  by  the  Catholics 
of  Seville.  Before  leaving  Spain  Enriquez  had  al- 
ready acquired  a  reputation  as  a  dramatic  poet. 
According  to  his  own  statement,  he  wrote  twenty- 
two  comedies,  of  which  A  lo  que  ohliga  el  honor 
has  been  regarded  as  the  best.  His  other  writ- 
ings include  La  culpa  del  primer  peregrino 
(1644),  a  mystic  theological  poem:  El  siglo 
pitagorico  (1647),  a  series  of  satirical  portraits, 
in  mingled  prose  and  verse;  and  El  Samson 
Xaxare)w    (1656),  an  abortive  epic. 

ENROLLMENT.  Entry  upon  official  or  pub- 
lic register  or  record.  In  English  law  it  is  the 
registering  or  entering  of  any  lawful  act,  as  a 
recognizance,  deed  of  bargain  and  sale,  and  the 
like,  on  the  rolls  of  chancery,  the  common-law 
courts,  or  by  the  clerk  of  the  peace  on  the  rec- 
ords of  the  Court  of  Quarter  Sessions.  The 
Statute  of  Enrollments,  enacted  by  Parliament 
in  the  twenty-seventh  year  of  Henry  VIII.  ( 1536) , 
as  an  addendum  to  the  more  famous  Statute  of 
Uses  (1535).  was  a  deliberate  attempt  to  prevent 
the  practice,  to  which  the  latter  statute  opened 
the  way,  of  making  secret  conveyances  of  free- 
hold lands  by  the  process  known  as  bargain  and 
sale.  It  provided  that  no  such  conv'eyance 
should  be  valid  unless  it  was  enrolled,  or  re- 
corded, within  six  months  of  its  date,  in  one  of 
the  King's  courts  of  record  at  Westminster  or 
in  the  county  in  which  the  lands  were  situated. 
The  manner  in  which  this  statute  was  evaded,  by 
the  invention  of  the  method  of  conveyance  called 
lease  and  release,  is  explained  in  the  articles  on 
Bargain  and  Sale:  Lease  and  Release.  See 
also    Conveyance  :     Registration  :    Recording. 

In  the  United  States  the  term  enrollment  is 
employed  with  i-eference  to  vessels  engaged  in 
the  coasting  and  home  trade,  which  are  enrolled, 
while  those  employed  in  foreign  trade  are  regis- 
tered:  and  the  words  registraiion  and  enrollment 
are  used  to  distinguish  the  certificates  to  those 


two  classes  of  vessels.  Enrollment  applies  only 
to  the  vessels  engaged  in  domestic  commerce,  and 
in  voyages  along  the  coast  or  in  inland  waters. 

ENSCHEDE,  en-SKa'de.  A  town  in  the  Neth- 
erlands, situated  about  four  miles  from  the  Ger- 
man frontier  and  30  miles  east-northeast  of 
Zutphen  (Map:  Netherlands,  E  2),  The  princi- 
pal industries  are  yarn-spinning  and  calico- 
printing.  Over  half  the  town  was  destroyed  by 
fire  in  1862,  but  it  lias  since  been  rebuilt.  Popu- 
lation, in  1889,  15,229;   in  1899,  24,353. 

ENSCHEDE,  en-sKa-dcV.  Johannes  (1708- 
80).  A  Dutcli  printer.  He  was  born  in  Haar- 
lem, and  educated  in  Leyden.  As  the  head  of  the 
printing  establishment  founded  by  his  father, 
Isaac  Enschede,  he  contributed  greatly  to  the 
art  of  printing  in  his  day.  He  introduced  the 
type  known  as  Holland  Gothic.  The  first  im- 
portant specimen  of  printing-types  was  issued 
from  his  establishment  in  1708  under  the  title 
Proef  van  Lettern.  Tlie  firm  Johannes  Enschede 
en   Zonen   still   exists    in   Haarlem. 

ENSEMBLE,  iiN'saNlil'  (Fr.,  entirely).  The 
general  etl'ect  produced  by  the  whole  figures  or 
objects  in  a  picture,  the  persons  and  plot  of  a 
drama,  or  the  various  parts  of  a  uuisical  per- 
formance. 

ENSIGN  ( OF.  ensigne,  enseigne,  ML.  insigne, 
L^t.  insigne,  banner,  from  in,  in  +  signuni,  sign). 
The  national  flag.  In  most  foreign  navies  the 
man-of-war  and  merchant  ensigns  are  difTerent. 
In  Great  Britain  the  naval  ensign  has  a  white 
field,  the  naval  reserve  ensign  a  blue  field,  and 
the  merchant  ensign  a  red  field.  ( See  Flag.  ) 
Ensign  is  the  title  of  officers  of  the  L'nited  States 
Navy  of  the  lowest  commissioned  rank.  ]\lidship- 
men  are  commissioned  as  ensigns  upon  final 
graduation.  After  service  of  three  years  as  en- 
signs, all  of  which  must  be  at  sea.  officers  are 
promoted  to  the  rank  of  lieutenant  of  the  junior 
grade  without  regard  to  vacancies,  but  the  total 
number  of  both  grades  is  fixed  by  law  at  350. 
In  military  usage  the  title  of  ensign  was  for- 
merly applied  to  the  lowest  commissioned  rank 
in  the  British  Army.  It  also  existed  in  the 
Colonial  militia  of  New  England  and  in  the 
Revolutionary  Army  of  the  United  States.  En- 
signs were  charged  with  the  duty  of  carrv^ing  the 
regimental  colors.  The  colors  of  a  regiment 
in  a  sense  stood  for  the  regiment  itself,  em- 
bodying its  history,  and  always  marking  its 
headquarters.  Officers  and  men  were  alike  edu- 
cated in  their  traditions,  and  taught  to  regard 
them  \\ith  so  nuich  reverence  and  affection,  that 
in  return  they  frequently  defended  them  with 
the  utmost  devotion  and  sacrifice.  Modern 
strategy  and  battle  dispositions  render  impossible 
their  further  use,  the  title  of  ensign  having  al- 
ready been  abolished  in  1871  in  the  British  Army 
and  the  rank  of  second  lieutenant  substituted. 
See  Colors. 

EN'SILAGE.     See  Silage. 

EN'STATITE  (from  Gk.  ivffTdr-qs  enstates, 
adversary,  from  ivla-raa-dai.  enistasthai,  to  op- 
pose, from  iv.  en,  in  -|-  'Krrdvai.  histanai,  to  stand; 
so  called  from  its  refractory  nature).  A  mag- 
nesium silicate  that  crystallizes  in  the  ortho- 
ihohibic  system,  has  a  vitreous  to  pearly  lustre,, 
and  in  color  is  white  or  light  yellow,  gray  or 
green.  It  is  a  common  constituent  of  igneous 
rocks,  and  bv  alteration   mav  form  considerable 
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masses  of  serpentine.  It  is  found  in  Moravia, 
Bavaria,  the  llarz  Mountains,  the  Tyrol,  and  in 
the  United  States  in  Putnam  County,  N.  Y.  The 
fibrous  varieties  when  cut  frequently  yield  a 
cat's-eye  effect,  and  in  consequence  have  some 
slight  value  as  gem   stones. 

ENTAB'LATURE  (OF.  entablature,  from  en- 
iahler,  MI^.  intahulurc,  to  construct  a  base,  from 
Lat.  in,  in  +  ML.  tabulare,  to  floor,  from  Lat. 
iahula,  board).  In  architecture,  the  crowning 
part  of  a  structure.  It  is  used,  for  example,  of 
the  fillet,  cyma,  and  astragal  at  the  top  of  an 
Eg3'ptian  wall.  I3ut  strictly  speaking  it  is  a 
term  to  designate  in  Greco-Roman  architecture 
the  horizontal  mass  supported  by  the  columns 
as  far  as  the  roof.  In  all  the  classic  orders  it 
consists  of  three  sections,  which  are,  beginning 
at  the  bottom :  ( 1 )  architrave,  resting  directly 
on  the  colmnns.  (2)  frieze,  (3)  cornice.  There 
are  six  forms :  The  Doric,  the  Tuscan,  the 
Greek  Ionic,  the  Roman  Tonic,  the  Corinthian, 
and  tlie  Composite,  both  the  latter  being  entirely 

Roman.  The  Doric 
architecture  was 
higher  in  propor- 
tion than  that  of 
any  other  style:  it 
was  also  the  sim- 
plest, being  a  pure- 
ly flat  surface.  The 
Tuscan  architrave 
was  somewhat  thin- 
ner. The  Ionic  ar- 
chitrave consisted 
of  two  or  three 
flat  bands  projecting  like  inverted  steps  and 
crowned  by  a  couple  of  fine  moldings.  Tlie 
Corinthian  differed  from  it  only  slightly  in 
Roman  times  by  the  occasional  addition  of  sur 
face  ornamentation  on  one  or  more  of  the  bands. 
The  Composite  was  similar.  The  Doric  frieze  was 
divided  into  triglyphs  and  metopes,  the  latter 
being  usually  filled  with  sculptured,  painted,  or 
affixed  ornamentation.  The  same  is  true  of  its 
modification,  the  Tuscan.  The  Ionic  frieze,  on 
the  contrary,  is  continuous  and  often  carved  in 
relief  with  figures,  or,  especially  later,  with 
ornaments.  The  ornamented  frieze  was  espe- 
cially common  in  the  Roman  Ionic,  Corinthian, 
and  Composite  friezes,  which  are  merely  modi- 
fications of  the  Ionic.  The  upper  member,  or 
cornice,  corresponds  to  the  roof  and  eaves,  and 
consists  of  bed-moldings,  surmounted  corona,  and 
cyma  or  cymatium.  Its  soffit  is  ornamented  witli 
rosettes,  paterae,  and  panels  in  Roman  times, 
more  simply,  with  guttae,  in  the  Greek  Doric. 
There  is  usually,  except  in  the  Doric,  a  row  of 
dentils  below  the  cyma  and  tenia. 

The  term  entablature  is  of  late  origin;  tlie 
group  of  three  members  which  it  designates  was 
original  and  constant  in  Greek  architecture.  It 
had  a  practical  origin,  being  derived  from  the 
methods  of  construction.  It  is'  connected  by  some 
authorities  with  the  early  construction  in  wood, 
especially  in  the  Doric  style.  In  Roman  times  its 
origin  and  purpose  were  forgotten,  and  it  was  often 
us€d  for  decorative  purposes  in  other  tlian  the 
original  position  at  the  top  of  a  building.  For 
instance,  it  crowned  the  high  base  or  podium  of 
a  building  or  statue;  it  was  curved  about  an 
arch  as  a  series  of  archivolts. 


The  entablature  survived  during  the  ISIiddle 
Ages  in  certain  countries  where  classic  forms 
survived  or  were  imitated,  as  in  Provence 
(France)  and  Italy  (Roman  province).  The 
Ionic  frieze  entered  largely  into  mediajval  mold- 
ings everywhere.  But  it  is  easier  to  find  ex- 
amples in  which  mediseval  artists  reproduced 
separate  parts  of  the  entablature  than  cases 
where  the  entire  group  was  used.  It  was  re- 
vived with  strict  rules  by  Renaissance  artists, 
especially  by  purists  like  Vignola  and  Palladio, 
who  followed  Vitruvius,  and  went  beyond  him  in 
given  laws  of  proportions  for  its  difi'erent  parts. 
See  Column,  and  consult  the  authorities  there 
referred  to. 

ENTAIL'  (OF.,  Fr.  entailler.  It.  intagliare, 
to  cut  in,  from  ML.  intaliare,  to  cut  in,  from  Lat. 
in,  in  +  ML.  talinre.  to  cut,  from  Lat.  talea,  cut- 
ting, rod).  Any  settlement  or  conveyance  of  an 
estate  of  inheritance  whereby  the  legal  course  of 
succession  is  'cut  off,'  one  or  more  of  the  heirs 
at  law  being  excluded  or  postponed,  and  the  set- 
tlement of  land  made  upon  a  particular  heir  or 
series  of  heirs.  The  firAt  distinct  trace  of  the 
existence  of  entails  is  to  be  found  in  the  Roman 
law.  The  Greeks,  indeed,  permitted  persons  to 
name  successors  to  their  estates,  and  to  appoint 
a  substitute  who  should  take  the  estate  on  the 
failure  of  him  first  named.  The  substitute,  as 
appointed,  was  permitted  to  succeed  on  the  death 
of  the  institute  (as  he  was  called)  without  leav- 
ing issue  or  without  alienating  the  estate.  But 
this  limited  right  fell  far  short  of  the  power  of 
entailing  which  has  since  prevailed  in  various 
countries.  At  Rome,  under  tlie  later  emperors, 
the  practice  of  settling  land  upon  a  series  of 
heirs  by  means  of  ficlei  connnissa  (q.v. )  grew 
lip,  and  was  sanctioned  by  the  State.  These 
deeds,  which  were  originally  simply  a  trust  re- 
posed in  the  honor  of  a  friend,  to  whom  the 
property  was  conveyed,  to  carry  out  the  will  of 
the  grantor,  by  degrees  received  the  sanction  of 
the  law.  In  their  early  form  they  contained 
merely  a  substitution  of  heirs.  But  by  the  later 
law,  a  much  fuller  form  of  settlement  was  ad- 
mitted, whereby  the  estate  was  protected  from 
every  sort  of  alienation.  It  is  impossible  to 
doubt  that  this  Roman  form  must  have  been 
adopted  by  the  Scottish  lawyers  in  framing  their 
deeds  of  entail.  There  are,  however,  two  jioints 
in  which  the  Roman  law  differed  from  that 
which  prevailed  for  many  years  in  Scotland — viz., 
that  the  former  did  not  recognize  the  right  of 
primogeniture,  and  that  the  limitation  of  the 
deed  was  restricted  to  four  generations.  For  the 
right  of  primogeniture,  as  recognized  in  deeds  of 
entail,  we  are  indebted  to  the  feudal  law.  That 
system  did  not,  in  its  original  form,  recognize 
the  right  of  a  holder  of  land  to  alienate  his 
feudal  benefice.  But  the  right  of  tlie  eldest  son 
to  represent  his  father,  both  in  tlie  duties  and 
privileges  of  the  fief,  if  not  an  original  principle 
of  the  system,  was  universally  recognized  in  the 
days  of  its  greatest  inffuence  and  extent.  For  a 
further  treatment,  see  Fee-Tail  Estate.  Consult 
llie  authorities  i-eferred  to  under  Real  Property. 

EN'TASIS  (Lnt..  from  Gk.  evraa-is,  distention, 
from  iv,  rn.  in  -f-  rdffts,  tasis,  a  stretching,  from 
Telvfiv,  trincin,  to  stretch).  The  very  slightly 
swelling  outline  L'iven  to  the  shaft  of  a  column 
by  the  Greeks.  The  object  is  to  prevent  the  op- 
tical distortion  which  arises  if  the  column  is  the 
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frustrum  of  a  cone.  In  the  eaiiier  temples  this 
is  often  clumsily  managed,  hut  in  the  best  works, 
such  as  the  Parthenon,  it  is  so  delicate  as  to  be 
scarcely  pcrceiDtible. 

ENTEL'LUS.  An  aged  Sicilian  whom  Vergil 
ijientiuns  in  the  tifth  book  of  the  .iJiteid.  In  the 
celebration  of  the  funeral  of  Anchises,  he  meets 
and  overcomes  Dares,  the  Trojan  pugilist. 

ENTELLTJS  MONKEY.      See  IIoo^•ooMAr^^ 

ENTENTE  CORDIALE,  ax't-ixt'  kor'dyaF 
( Fr.,  cordial  understanding).  A  term  used 
specilically  in  international  politics  to  signi]^ 
a  certain  cordiality,  based  either  on  sentiment 
or  on  comnumity  of  interests,  between  different 
countries  and  statesmen.  It  is  not  satisfied  by 
the  mere  absence  of  strained  relations  and  the 
maintenance  of  ordinaiy  relations  of  interna- 
tional amity,  but  suggests  a  relation  bordering 
on  an  alliance,  though  a  formal  alliance  is  by  no 
means   necessary   to   create   it. 

ENTER'IC  FEVER.     See  Typhoid  Fever. 

EN'TERI'TIS  (Xeo-Lat.,  from  Gk.  ^vrepov, 
enferon,  intestine).  Inflammation  of  the  bowels, 
and  especially  of  their  muscular  and  serous  coat, 
accompanied  by  pain,  colic  (q.v. ),  and  diarrhoea 
(q.v.).  or  dysentery  (q.v.).  Enteritis  in  chil- 
dren (see  CnoLEKA)  is  often  fatal.  It  attacks 
the  entire  digestive  tract,  generally  being  a  gas- 
tro-enteritis.  Abstinence  from  food,  washing  the 
colon  with  large  eneniata  of  water,  and  steriliza- 
tion of  drinking-water  are  essential  in  the  treat- 
ment of  these  cases.  In  adults,  enteritis  is  bene- 
fited by  mild  purgation,  followed  by  opiates  and 
fasting.  If  the  colon  is  attacked,  the  term  used 
is  colitis,  properly  a  subdivision  of  enteritis. 
Typhlitis  is  an  inflammation  of  and  about  the 
caecum  (q.v.),  and  appendicitis  (see  Vermiform 
Appendix)  is- an  inflammation,  generally  with 
rupture,  of  the  appendix.  These  are  dangerous, 
and  frequently  fatal.  Rest,  opiates,  and  poul- 
tices may  ameliorate  some  cases.  Operation  is 
generally  necessary  in  appendicitis.  In  all  eases 
the  diagnosis  and  treatment  must  be  left  to  the 
physician. 

ix  THE  Lower  Aximals.  Inflammation  of  the 
bowels,  among  the  heavier  breeds  of  horses,  gen- 
erally results  from  some  error  of  diet,  such  as 
a  long  fast,  followed  by  a  large,  hastily  devoured 
meal,  indigestible  or  easily  fermentable  food,  or 
large  draughts  of  water  at  improper  times. 
When  thus  produced,  it  is  frequently  preceded  by 
stomach  staggers  or  colic,  afiects  chiefly  the 
mucous  coat  of  the  large  intestines,  and  often 
runs  its  course  in  from  eight  to  twelve  hours. 
With  increasing  fever  and  restlessness,  the  pulse 
soon  rises  to  70  or  upward,  and  in  this  respect, 
unlike  colic,  continues  throughout  considerably 
above  the  natural  standard  of  40  beats  per 
minute.  The  pain  is  great,  but  the  animal, 
instead  of  recklessly  throwing  himself  about  as 
in  colic,  arises  and  lies  down  catitiously.  When 
standing,  the  horse  frequently  turns  his  head 
backward  and  looks  at  his  flanks.  Eespira- 
tion  is  quickened,  the  bowels  are  torpid.  Cold 
sweats,  stupor,  and  occasionally  delirium,  pre- 
cede death.  When  connected  with,  or  occurring 
as  a  sequel  to,  influenza,  laminitisj,  and  other 
complaints,  the  small  intestines  arc  as  much 
affected  as  the  large,  and  the  peritoneal  as  well 
as  the  mucous  coat  of  the  bowels.  This  form  is 
more  common  in  the  lighter  breeds.     \\]\en  the 


patient  is  seen  early,  while  the  pulse  is  still 
clear  and  distinct  and  not  above  GO,  and  the 
legs  and  ears  warm,  blood-letting  is  useful,  as  it 
relieves  the  overloaded  vessels,  and  prevents  that 
exudation  of  blood  which  speedily  becomes 
poured  out  in  the  interior  of  the  bowels  in  cases 
of  hemorrhagic  enteritis.  This  disease  should  be 
treated  as  follows:  In  a  pint  of  oil,  or  an  infu- 
sion of  two  drams  of  aloes  in  hot  water,  give  a 
scruple  of  calomel  and  an  ounce  of  laudaniun, 
and  repeat  the  calomel  and  laudantim  every  hour 
in  gruel  until  the  bowels  are  opened,  or  imtil  five 
or  six  doses  are  given.  Encourage  the  action  of 
tlie  bowels  by  using,  every  half-hour,  soap-and- 
water  clysters,  to  which  add  laudaniun  so  long  as 
pain  and  straining  continue.  If  the  animal  is  nau- 
seated and  stupid,  with  a  cold  skin,  weak,  quick 
pulse,  bleeding  and  reducing  remedies  are  very 
injui'ious;  and  the  only  hope  lies  in  following  up 
one  dose  of  the  calomel  and  aloes  with  small 
doses  of  laudanum  and  sweet  spirit  of  nitre,  or 
other  stimulants,  repeated  every  40  minutes.  In 
all  stages,  woolen  cloths  wrung  out  of  hot  water 
;ind  applied  to  the  belly  encourage  the  action  of 
the  bowels,  and  relieve  the  pain. 

Enteritis  in  cattle  is  mostly  produced  by  coarse, 
wet  pasture,  acrid  or  poisonous  plants,  bad 
water,  and  over-driving.  The  symptoms  are  fever 
and  thirst,  a  quick  but  rather  weak  pulse,  rest- 
less twitching  up  of  the  hind  limbs,  tenderness 
of  the  belly,  torpidity  of  the  bowels,  and  cessa- 
fion  of  rumination.  Calves  generally  die  in 
three  or  four  days,  other  cattle  in  a  week  or  nine 
days.  Bleed  early,  open  the  bowels  Avith  a  pint 
of  oil  and  a  dram  of  calomel,  which  may  be 
repeated  in  eight  or  ten  hours  if  no  efl'ect  is 
produced.  Give,  every  hour,  15  drops  of  Flem- 
ing's tincture  of  aconite  in  water,  until  six  or 
seven  doses  are  given.  Allow  only  sloppy  and 
laxative  food,  such  as  molasses,  gruel,  or  a  thin 
bran  mash;  employ  clysters  and  hot  clotiis  to 
the  belly,  and  use  two-ounce  doses  of  laudanum 
if  the  pain  is  great.  Enteritis  in  sheep  mostly 
occurs  in  cold,  exposed  localities,  and  where  flocks 
are  subjected  to  great  privations  or  improper 
feedin.g. 

EN'TEROHEP'ATrTIS.     See  Blackhead. 

EN'THYMEME  (Gk.  evd^fXTi/xa,  enthymema, 
argtuncnt.  from  ivffvfieia-dai,  cnthynicisthai,  to 
ponder,  from  iv,en,  in  -+-  6vfi6s,  thyuios.  mind). 
A  term  used  by  Aristotle  to  denote  a  syllogism 
■from  probabilities  and  signs' ;  now  a  technical 
name  in  logic  for  a  syllogism  with  one  of  its 
premises  or  its  conclusion  imexpressed.  For 
instance*:  "The  steamship  A'fo  Janeiro  could 
not  have  been  built  in  water-tight  compartments, 
for  it  sank  in  fifteen  minutes" — the  suppressed 
premise  being,  "Xo  steamship  built  in  water-tight 
compartments  sinks  in  fifteen  minutes."  Almost 
all  ordinary  argumentation  is  conducted  in  en- 
thAnnemes.     See  LOGIC. 

ENTIRETY  (from  entire,  OF.,  Fr.  cuticr.  It. 
intero,  from  Lat.  inteyer,  whole,  from  in-,  not 
+  tanyere,  to  touch) .  Texaxcy  by.  The  form  of 
joint  estate  A^hich  subsists  between  husband  and 
wife.  Like  the  ordinarv  joint  estate,  it  arises  upon 
a  conveyance  or  device  to  the  two  persons  together 
who  are  to  hold  the  premises,  and,  like  that  also, 
it  is  attended  with  the  right  of  survivorship,  as 
incident  to  the  estate,  the  interest  of  the  one 
dying  first  passing  to  the  other  and  not  to  the 
heirs  of  the  decedent.     But  the  circumstance  that 
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the  joint  tenants  are  here  husband  and  wife,  and 
have,  therefore,  identical  interests  in  the  prop- 
erty, has  differentiated  the  tenancy  by  entirety 
in  some  important  respects  from  joint  tenancy 
proper.  The  joint  tenant  may  ordinarily  convey 
his  interest  separately  from  his  cotenants,  there- 
by dissolving  the  joint  estate  and  destroying  the 
right  of  survivorship.  But  this  is  not  jiermitted 
in  the  case  of  a  tenancy  of  the  entirety :  neither 
can  the  estate  be  partitioned  during  the  existence 
of  the  marriage  relation,  though  it  is  dissolved 
by  a  divorce  and  the  parties  thereupon  converted 
into  tenants  in  common. 

The  estate  is  one  which  is  much  favored  by  the 
law,  and  it  has  accordingly  been  generally  lield 
that  it  is  not  affected  by  statutes  abolishing 
joint  tenancies,  or  creating  a  presumption  in 
favor  of  tenaiicies  in  common :  nor  yet  by  the 
more  recent  legislation  known  as  the  married 
women's  acts,  whereby  a  wife  is  rendered  capa- 
ble of  holding  real  estate  free  from  the  control 
of  her  husband.  But  in  a  few  States  the  con- 
trary view  has  been  taken,  and  in  a  few  others 
the  tenancy  by  entirety  has  never  been  recog- 
nized. In  most  of  the  United  States,  however, 
the  estate  still  exists  without  material  change 
in  the  characteristics  which  it  had  at  the  common 
law.  See  HlSBaxd  axd  Wife,  and  the  authori- 
ties there  referred  to. 

ENTOMBMENT,  The.  A  frequent  subject 
of  paintings,  representing  the  burial  of  Christ. 
Among  the  most  celebrated  are  those  by  Raphael, 
made  for  tlie  Church  of  San  Francesco,  Perugia, 
and  now  in  the  Palazzo  Borghese  at  Rome,  by 
Titian  in  the  Louvre,  and  by  Caravaggio  in  the 
Vatican  at  Rome.  For  a  reproduction  of  the 
latter,  see  Car.waggio. 

ENTOMOLOG^ICAL  SOCIETY,  Americax. 
An  organization  for  the  investigation  of  the 
character  and  habits  of  insects,  founded  at  Phila- 
delphia in  1859;  incorporated  in  1862,  and  known 
imtil  18()7  as  the  Philadelphia  Entomological 
Society.  The  results  of  its  investigations  are 
published  in  the  Entomological  Xeirs,  issued 
monthly  with  the  cotiperation  of  the  Entomolog- 
ical section  of  the  Philadelphia  Academy  of  Sci- 
ence. The  society  owns  a  valuable  collection  of 
<  ntomological  cabinets  and  a  specialized  library 
(if  3000  volumes.  The  membership  is  approxi- 
mately l.'iO. 

EN'TOMOL'OGY  (Xeo-Lat.  enfomologia, 
from  Ok.  ivro/xov,  entomon,  insect,  from  iv,  en, 
in  -j-  "owtJ,  loiiif.  a  cutting,  from  riuveiv,  femnein, 
to  cut  +  -Xoyla,  --lofiia.  account,  from  /Jjeiv, 
Irgein,  to  say).  That  part  of  the  science  of 
zordogA'  which  treats  of  insects.     See  Insect. 

EN'TOMOPH'ILOXJS  PLANT  (from  Gk. 
(vrofwv,  ml  onion,  insect  +  0/\os,  philos,  dear, 
from  (piXeTv,  philein,  to  love).  A  plant  whose 
llowers  receive  pollen  by  means  of  insects.  See 
Poi.lixation. 

EN'TOMOS'TRACA  (Xeo-Lat.  nom.  pi.,  from 
Gk.  ^vrnfiov,  rvlninon.  insect  +  6<rrpaKov,  osfrakon, 
shell).  One  of  the  two  subclasses  of  crus- 
taceans (q.v.).  Many  of  them  are  minute,  and 
exist  in  great  numbers  both  in  fresh  and 
salt  water,  particularly  in  stagnant  or  nearly 
stagnant  fresh  water,  affording  to  many  kinds  of 
fishes  their  jirincipal  food.  They  differ  nnich  in 
general  form  :  the  number  of  organs  of  locomo- 
tion is  also  various — in  some.  f(>w  :  in  some,  more 
than    100 — usually  adapted   for  swinuning  only. 


and  attached  to  the  posterior  as  well  as  to  the 
anterior  segments ;  but  there  never  is  a  fin-like 
expansion  of  the  tail,  as  in  some  of  the  malacos- 
tracous  crustaceans.  The  body  is  divisible  into 
two  parts,  a  head  and  a  trunk,  but  the  latter 
shows  no  differentiation  into  thorax  and  abdo- 
men. The  antenme  are  generally  well  developed, 
and  are  often  used,  especially  the  second  pair, 
as  organs  of  locomotion.  Some  of  the  Entomos- 
traca  have  mouths  fitted  for  mastication,  and 
some  for  suction.  Not  a  few  are  parasitic.  The 
heart  has  the  form  of  a  long  vessel.  The  organs 
of  respiration  are  in  certain  species  attached  to 
some  of  the  organs  of  locomotion,  in  the  form 
of  hairs,  often  grouped  into  beards,  combs,  or 
tufts ;  or  blade-like  expansions  of  the  anterior 
legs  are  sub.servient  to  the  purpose  of  respira- 
tion ;  in  others,  no  special  organs  of  respiration 
are  kno^vIl  to  exist.  The  nervous  system,  like 
that  of  most  arthropods  (q.v.),  consists  of  a 
brain  or  supra-cesophageal  ganglion  and  a  more 
or  less  elongated  double  ventral  cord  connected 
with  it  by  a  commissure  on  each  side  of  the 
(esophagus,  and  provided  with  six  or  seven  pairs 
of  ganglia.  In  most  entomostracans,  however, 
tlie  nervous  system  is  more  concentrated,  some- 
times to  such  an  extent  that  it  consists  of  a 
single  ganglionic  mass,  through  which  the  oesoph- 
agus passes.  The  eyes  are  of  two  distinct 
sorts;  nearly  all  the  species  have  a  median  un- 
paired eye,  sometimes  well  developed  and  some- 
times greatly  reduced.  !Many  forms  also  have 
a  pair  of  lateral  eyes,  w-hich  are  sometimes 
stalked.  The  name  Entomostraca  has  been  given 
to  these  creatures  in  consequence  of  most  of  the 
species  having  shells  of  manj'  pieces,  rather 
horny  than  calcareous,  and  very  delicate,  gener- 
ally almost  membranous  and  transparent.  In 
many,  the  shell  consists  of  two  valves,  including 
more  or  less  of  the  body,  capable  of  being  com- 
pletely closed,  Init  which,  at  the  pleasure  of  the 
animal,  can  also  be  opened  so  as  to  permit  the 
antenna"  and  feet  to  be  stretched  out. 

The  Entomostraca  comprise  many  thousand 
species,  which  are  readily  grouped  in  four  great 
orders,  according  to  the  arrangement  and  struc- 
ture of  the  shell  and  appendages:  Phyllopoda; 
Ostracoda  :  Copp:poda  ;  (Srripedia   (qq.v.). 

EN'TOPHYTE.     See  Symbiosi.s. 

EN'TOZO'A  (Xeo-Lat.  nom.  pi.  from  Ok. 
ivrds.  rntos,  within  -f  fyo!',  zoon,  animal),  or 
Enuoparasites.  Parasitic  animals  living  with- 
in the  tissues  or  organs  of  other  animals.  The 
term  'entozoa'  or  'enterozoa'  was  formerly  exten- 
sively used,  especially  for  the  internal  parasites 
of  man.  In  recent  years  the  name  has  fallen 
into  disuse,  because  it  did  not  include  a  natural 
assemblage  of  forms,  but  animals  of  several 
different  types.  The  opposite  term  is  'ectozoa'  or 
'epizoa,'  the  former  designating  parasites  resi- 
dent upon  or  within  the  skin,  and  the  latter 
the  same  with  more  particular  reference  to  crus- 
taceous  parasites  of  fishes.  See  Parasites:  Flat- 
worms;     Tapeworm;     Fluke;     Guixea-Worm  ; 

UOVXDWORM.   etc. 

ENTRECASTEAUX,  ax'tr'-ka'stA'.  Joseph 
Antoixe  Brtxt.  Chevalier  d'  (1730-03).  A 
French  navigator,  born  at  Aix  (Provence).  In 
178fi  he  became  commander  of  the  East  India 
Station,  and  in  1787  he  was  appointed  Governor 
of  Mauritius  and  the  Isle  of  Bourbon.  He  later 
explored  New  Caledonia,  and  discovered  several 
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groups  of  islands.  His  name  is  perpetuated  in 
the  Entrecasteaux  Archipelago ;  Entrecasteaux 
Point,  on  the  southwestern  coast  of  Australia ; 
and  in  Entrecasteaux  Channel,  between  Tasmania 
and  Bruni  Island.  Three  separate  accounts  of 
his  eventful  expedition  were  pul)lished  in  Paris. 

ENTRE  DOURO  E  MINHO,  ax'tre  do'i-ro 
a  me'nyo  ("between  Douro  and  ^Minho").  or 
;Mixho.  a  province  of  Portugal,  bounded  by 
Spain,  from  which  it  is  separated  by  the  ^linho 
on  the  north,  the  Portuguese  Province  of  Tras-os- 
ilontes  on  the  east,  the  River  Douro  on  the  south, 
and  the  Atlantic  on  the  west  (^lap:  Portugal, 
A  2).  Area.  2S07  square  miles.  The  surfa<?e 
is  broken  and  mountainous,  with  some  snow- 
capped peaks  in  the  eastern  part.  Tlie  numerous 
streams  afford  irrigation  facilities,  and  the  soil  is 
well  cultivated.  For  administrative  purposes  the 
province  is  divided  into  the  three  districts  of 
Vianna  do  Costello,  Braga,  and  Porto  (Oporto). 
It  is  the  most  densely  populated  ])rovince  of  Por- 
tugal. Population,  in  1890,  1.098.356:  in  1900, 
1,173,106. 

ENTRE  RIOS,  an'tra  re'os  ('between  rivers') . 
A  province  of  Argentina,  bounded  by  the  Prov- 
ince of  Corrientes  on  the  north,  Uruguay  River 
on  the  east,  and  the  Parana  on  the  south  and 
west  (Map:  Argentina,  F  10).  Area.  28,784 
square  miles.  The  country  is  generally  flat,  well 
wooded,  and  well  watered.  Cattle-raising  is  the 
principal  occupation  of  the  inhabitants.  The 
])rovince  is  amply  provided  with  transportation 
facilities  through  its  railways  and  navigable 
watenvays.  The  chief  exports  are  animal  prod- 
ucts. Population,  in  189.5.  292.019:  in  1900 
(estimated),  343,684.     Capital.  Parana. 

EN'TRESOIi,  French  pron.  Ux'tv'-sdl'  (Fr. 
entre,  between  +  soh  ground).  A  low  stort'  be- 
tween two  main  stories  of  a  building  (gener- 
ally between  the  ground  floor  and  the  first 
story),  or  between  two  portions  of  one  story, 
when  certain  rooms  are  of  greater  heiglit  than 
the  others  upon  the  same  floor.  It  is  sometimes 
called  the  mezzanine  floor. 

ENTROTION.  or  ENTROPIUM  (Xeo-Lat., 
from  Gk.  ivrpowLa,  entropia,  evrpoTn},  entrope, 
introversion,  from  iv,  en,  in  +  Tpitreiv,  trepein, 
to  turn ) .  Inversion  of  the  margin  of  the  e.velid, 
consequent  either  on  loss  of  substance  ( 'cica- 
tricial entropion')  or  on  spasmodic  contraction 
of  the  orbicularis  palpebrarum  muscle  which 
closes  the  eyelids  ('spasmodic  entropion').  The 
latter  form  occurs  chiefly  in  old  persons,  in  whom 
the  skin  of  the  eyelid  is  relaxed  and  the  eyeball 
sunken.  The  symptoms  are  due  to  the  irritation 
of  the  cornea  by  the  eyelashes,  which  are  inverted 
and  rub  against  it.  (See  Trichiasis.)  Removal 
of  the  lashes  may  relieve  temporarily,  but  unless 
the  cause  can  be  removed  a  careful  operation  is 
necessary. 

ENTRY.     See  Lem^l. 

ENTRY,  Right  of.  In  the  common  law.  the 
right  to  consummate  an  inchoate  or  incomplete 
title  to  land  by  taking  possession  thereof.  This 
right  is  in  legal  theory  coextensive  with  the 
right  of  possession,  but  it  carries  with  it  the 
implication  that  such  possession  is  wrongfully 
withheld  or.  at  least,  that  it  has  not  been  trans- 
ferred to  and  assumed  by  the  person  entitled. 

The  right  arises  under  three  principal  sets  of 
circumstances:      (a)    Where  an  estate  has  passed 


by  descent,  or  a  lease  for  years  has  been  made  to  a 
person  not  in  possession.  In  such  case  the  common 
law  requires  the  heir  or  the  lessee  to  enter  upon 
the  land  in  order  to  invest  himself  completely 
with  the  estate  to  which  he  has  thus  become 
entitled,  (b)  When  lands  are  unlawfully  with- 
held under  a  claim  of  freehold,  from  a  person 
entitled  thereto,  as  by  a  disseisin  or  adverse 
possession.  The  rightful  owner  may  at  common 
law,  by  an  actual  reentry  upon  the  lands,  restore 
his  title  and  thus  jjrevent  the  adv.erse  possession 
from  ripening  into  a  title,  (c)  Where  lands 
have  been  conveyed  upon  a  condition  and  the 
condition  has  been  broken.  Here  the  estate  re- 
mains unafl'ected  until  the  grantor  or  his  heir 
exercises  his  right  of  entry,  whereupon  the  estate 
of  the  grantee  is  ipso  facto  determined  and  the 
grantor  "is  in  of  his  old  estate." 

The  peculiar  nature  of  the  right  of  entry  as  a 
legal  right  apjiears  from  this  enumeration  of 
cases  to  which  it  is  applicable.  Though  having 
to  do  with  real  estate,  it  is  not  itself  an  estate 
or  interest  in  lands,  nor.  indeed,  any  species  of 
property  whatsoever,  either  corporeal  or  incor- 
poreal ;  and  though  it  will  usually  descend  to 
tne  heir  of  the  person  entitled  to  it.  it  is  in 
most  cases  incapable  of  assignment  or  transfer 
either  by  deed  or  will.  On  the  other  hand,  it  is 
not  a  mere  right  of  action,  which  could  not.  by 
any  magic,  be  transmuted,  like  the  right  of  entry, 
into  a  substantial  estate. 

Originally  a  right  of  entry  might  be  exercised 
by  force,  if  necessary,  but  by  an  early  English 
statute  (5  Rich.  II.,  st.  1,  c.  8)  it  was  provided 
that  this  remedy  must  be  pursued  "in  a  peace- 
able and  easy  manner,  and  not  with  force  or 
strong  hand";  and  since  that  date  an  entry,  if 
opposed,  can  be  made  only  by  legal  process. 
(See  Forcible  Extry. )  The  usual  method  pro- 
vided is  a  summary  proceeding  instituted  by 
writ  of  entrA',  under  which,  if  it  be  defended, 
the  right  to  the  possession  of  the  property  in 
dispute  can  be  tried  and  legally  determined.  In 
some  of  the  United  States  this  procedure  must 
be  followed  in  every  case,  even  where  the  entry 
of  the  claimant  is  not  disputed,  but  in  others 
the  common-law  remedy  is  still  available.  A 
right  of  entry  is  extinguished  by  an  open  and 
notorious  possession  of  the  premises  for  the 
period  prescribed  by  the  statute  of  limitations, 
which,  in  the  United  States,  is  usually  twenty 
years.  See  Adverse  Possession;  Coxditiox; 
Descent  Cast;  Disseisin;  Limitation. 

ENTRY,  Writ  of.  An  ancient  form  of  action 
at  common  law  for  the  recovery  of  the  possession 
of  land  wrongfully  withheld  from  the  claimant. 
It  belonged  to  the  class  of  possessory,  as  distin- 
guished from  droitural,  remedies,  in  the  latter  of 
which  the  right  {droit)  or  title  to  the  land  was 
tried,  and  in  the  former  the  mere  right  of  pos- 
session. But  the  feudal  origin  and  character  of 
our  land  law  made  title  or  ownership  of  real 
property  depend  in  most  instances  on  the  posses- 
sion of  the  land,  and  accordingly  the  possessory 
remedies  came  gradually  to  supersede  those  which 
were  based  upon  a  direct  and  exclusive  assertion 
of  ownership.  There  were  many  of  these  posses- 
sory remedies  appropriate  to  various  circum- 
stances (of  which  the  assize  of  novel  disseisin 
and  the  assize  of  mort  d'ancestor  were  in  most 
general  use)  :  but  the  one  which  was  available 
in  all  cases  of  wrongful  ouster  or  dispossession, 


ENTRY. 


781 


ENVIRONMENT. 


whetheT  otherwise  provided  for  or  not,  was  the 
writ  of  entry.  The  efficacy  of  this  proceeding 
was  due  to  the  fact  that  it  gave  effect  to  the 
right  of  entry,  by  the  exercise  of  which  one  who 
was  entitled  to  a  freehold  estate  was  enabled  by 
the  mere  act  of  taking  possession  to  reinvest  him- 
self with  his  rights  therein.  (See  Entry,  Right 
OF.)  In  the  course  of  time  the  proceeding  by 
writ  of  entry  became  as  intricate  and  complicat- 
ed as  the  earlier  remedies  which  it  had  displaced, 
and  it  was  gradually  abandoned  in  favor  of  the 
more  summary  action  of  ejectment.  (.See  Eject- 
ment.) After  having  long  fallen  into  disuse, 
the  writ  of  entry  was,  along  with  the  other  an- 
cient possessory  remedies,  abolished  by  act  of 
Parliament,  in  's  and  4  Will.  IV..  c.  27,  sec.  36. 
It  survives  in  several  of  the  United  States, 
however,  in  a  simplified  form,  and  usually  for 
special  purposes  only — as,  in  some  of  the  New 
England  States,  as  a  means  of  enforcing  a 
mortgage.  See  Assize;  Foreclosure;  Seisin. 
Consult  the  authorities  referred  to  under  Real 
Property. 

ENTWISTLE,  ent'wis'l,  James  (1837—).  An 
American  naval  officer,  born  at  Paterson,  X.  J. 
He  entered  the  United  States  Na^^'  in  1861,  was 
commissioned  lieutenant-commander  in  1873, 
promoted  to  be  commander  in  1888,  joined  the 
Asiatic  squadron  in  1895,  and  distinguished  him- 
self in  the  battle  of  Manila  Bay,  May  1,  1898. 
In  1899  he  became  captain  and  rear-admiral,  and 
was  retired. 

ENVELOPE  (OF.  envoluper,  enveloper,  en- 
velopper,  Fr.  envelopper,  to  enwrap).  A  paper 
covering  extensively  employed  for  inclosing  let- 
ters, circulars,  pamphlets,  and  other  mail  mat- 
ter, and  for  an  endless  variety  of  other  purposes. 
Envelopes  began  to  be  used  in  England  and  the 
United  States  in  the  decade  from  1840  to  1850. 
In  both  countries  their  use  for  letter  mail  fol- 
lowed the  introduction  of  cheap  postage.  At 
first  the  blank  forms  from  which  envelopes  are 
made  were  cut  by  hand  to  a  pattern,  and  also 
gummed  and  folded  by  hand.  The  first  practi- 
cable machine  for  making  envelopes  was  pat- 
ented in  England  in  1844  by  Warren  De  la  Rue 
and  Edwin  Hill.  In  America  the  first  patent 
was  granted  in  1849  to  J.  K.  Park  and  C.  S. 
Watson.  The  De  la  Rue  machine  was  in  many 
respects  similar  to  the  machines  now  in  use,  as 
described  below;  but  instead  of  gumming  and 
lifting  the  blank  in  practically  one  operation  the 
blank  was  lifted  by  india-rubber  fingers,  then 
gummed  by  a  separate  arm. 

Envelopes  are  now  made  entirely  by  machinery, 
and  their  manufacture  is  a  comparatively  simple 
process,  involving  one  continuous  operation.  They 
are  cut  out  directly  from  a  ream  of  paper.  500 
at  a  time,  or  in  larger  numbers  if  the  paper  is 
thin.  This  is  accomplished  by  a  steam-driven 
die.  (See  Dies  .\xd  Die-Sinking).  The 
blanks,  thus  cut,  are  automatically  fed  into  the 
machine,  where  they  are  gummed,  one  by  one,  by 
the  'gum-picker,'  which  is  fed  with  gimi  by  means 
of  rollers,  and  applied  to  the  margin  of  each  blank. 
The  blank  is  next  carried  on  to  the  folding-box, 
where  folders  press  down  the  four  flaps,  but  do 
not  fasten  down  the  upper  one.  The  envelope  is 
now  carried  on  by  an  endless  chain,  and  during 
its  transit  the  loose  flapper  is  dried.  The  finished 
envelopes  are  deposited  in  bunches  of  25  by  the 
endless   chain,  and,   after   being  banded   with   a 


narrow  strip  of  paper,  are  ready  for  shipment. 
By  this  process  from  5000  to  6000  envelopes  per 
hour  can  be  made  by  a  single  machine. 

During  the  closing  years  of  the  nineteenth  cen- 
tury there  was  a  remarkable  development  of  labor- 
saving  devices  for  office  use.  Among  these  inven- 
tions are  various  improvements  on  the  ordinary 
gummed  envelope.  In  one  form  a  wire  is  so  at- 
tached to  the  inner  edge  of  the  envelope  that  by 
pulling  it  at  either  end  the  envelope  is  neatly 
torn  open  without  the  use  of  a  knife.  Then  there 
are  various  devices  for  fastening  together  enve- 
lopes which  are  intended  for  inclosing  second-class 
or  unsealed  mail  or  simply  for  filing  purposes. 
Among  these  patented  devices  are  numerous 
clasp  fasteners,  like  those  in  which  a  thin  nar- 
row strip  of  flexible  metal  is  attached  to  the  body 
of  the  envelope  and,  for  fastening,  passes  through 
an  eyelet  in  the  flap  and  is  bent  over;  or  those  in 
which  a  cord  attached  to  one  eyelet  is  wound 
around  a  second  eyelet.  An  envelope  for  mailing 
third-class  matter,  like  circular  letters,  so  as  to 
have  the  appearance  of  first-class  mail,  is  made 
by  leaving  ungunmied  a  portion  of  the  flaps,  so 
the  contents  may  be  inspected.  Expansive  enve- 
lopes for  filing  purposes  are  made  with  fluted 
ends  that  fold  oA^er  each  other,  so  the  envelope 
occupies  but  little  space  until  it  becomes  well 
filled. 

ENVELOPES.     See  Curves. 

ENVIRONMENT     (from    OF.,    Fr.    environ, 

around,  from  en,  in  -f-  viron,  turn,  from  virer, 
ML.  virare,  to  veer,  from  Lat.  viria,  bracelet, 
from  viere,  to  twist).  The  sum  of  external  con- 
ditions that  limit  or  direct  the  activities  of  an 
individual  or  group.  For  the  individvial  it  in- 
cludes ever}i:hing  which  is  not  identified  with  the 
self.  Two  kinds  of  environment  are  recognized: 
( 1 )  the  physical  or  economic,  and  (2)  the  psychi- 
cal or  social. 

Phy'sical  Environment.  By  the  terms  en- 
vironment, surroundings,  conditions  of  life,  or 
medium  {milieu)  is  meant  the  nature  or  natural 
condition  of  any  region  or  area  of  the  earth's 
surface.  It  is  the  milieu  ambiant — the  monde 
amhiant  of  Geoffroy  St.  Hilaire.  Life  consists 
of  constant  reactions  and  readjustments  to  the 
inflnence  of,  or  changes  in,  the  environment,  and 
this  molding  of  life-forms  to  the  medium  or 
surroundings  is  what  we  call  adaptation.  Were 
there  no  diversity  in,  no  changes  of.  the  environ- 
ment, there  would  be  no  differentiation  or  speciali- 
zation, no  species,  no  varieties  or  variation.  Life 
is  dependent  on  motion,  change,  and  change  in 
environment  has  been  the  initial  cause  of  evolu- 
tion. This  fact  has  been  vaguely  hinted  at  by  Hip- 
pocrates, by  Aristotle,  and  others  down  to  tlie 
time  of  Buffon,  Erasmus  Darwin,  Lamarck,  and 
Geoffroy.  The  environment  may  be  analyzed  into 
molar  or  mechanical,  physical,  chemical,  geologi- 
cal, geographical  conditions,  food  conditions, 
and  biological  surroundings.  Examples  of  the 
molar  or  mechanical  environment  are  gravity, 
atmospheric  pressure,  confined  space,  currents 
of  A\ater.  the  action  of  wind.  Under  the  head 
of  the  physical  environment  may  be  comprised 
electricity,  liglit.  darkness,  temperature,  sound. 
To  the  chemical  nature  of  food-materials,  ndors, 
tastes,  etc.,  animals  respond,  the  physical  and 
chemical  stimuli  setting  the  evolutionary  ball 
in  motion,  or  starting  the  machinery  of  life  in 
the  seed,  the  egg,  and  in  the  primary  modes  of 
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repiotluctiou.  sucli  as  fission,  budding,  and  cell- 
division,  the  gases  in  the  air,  the  degree  of 
^aitness  or  freshness  of  the  water.  The  in- 
lluence  of  food,,  its  nature  and  amount,  over- 
feeding and  fasting,  cannot  be  overestimated. 
The  geological  changes — those  of  the  physical 
geography  or  topography  of  a  region,  changes 
in  altitude,  moisture  and  dryness — directly  af- 
fect plant  and  animal  life,  as  do  changes  of  the 
i^easons.  Some  of  these  changes  tend  to  build  up. 
others  to  drag  do^vn  the  organism.  See  Evolv- 
Tiox :  Extinction  of  Species  ;  Isol.\tiox  :  Tko- 

PISM. 

Social  Environment.  All  geographical  feat- 
ures— the  configuration  of  the  land  and  Avater. 
the  climate,  above  all  the  food  supply  and 
the  various  products  (animal,  vegetable,  or 
mineral  I  which  can  be  used  for  various 
purposes  of  civilization,  constitute  the  phys- 
ical environment.  Of  the  earliest  men  those 
who  were  best  adajjted  to  their  environment 
survived,  but  man  has  progiessed  by  adapt- 
ing his  environment  to  his  needs,  subject 
necessarily  to  its  limitations.  The  development 
of  the  .science  of  biology"  and  the  formulation  of 
the  law  of  evolution,  showing  that  man  is  only  a 
higher  animal,  lias  led  to  an  emphasis  upon  the 
physical  environment  by  modern  ec-onomists.  the 
Germans  especially.  The  economic  conditions  and 
the  institutions  of  early  peoples  can  easily  be  ex- 
plained by  their  geographic  surroundings.  Thus 
herding  is  found  where  animals  can  easily  be 
domesticated;  agriculture  where  there  are  spe- 
cial advantages  in  soil  and  products:  brick-mak- 
ing where  wood  is  scarce  and  stone  not  found : 
hunters  of  large  animals  show  the  beginning  of 
political  organization,  while  those  who  are  de- 
])endent  upon  small  game  live  in  scattered  fam- 
ilies. Through  the  utilization  of  the  physical 
enviromnent  are  developed  customs,  associations, 
ideals,  and  institutions  which  express  the  life  of 
the  people.  These  influence  man's  psychical  de- 
velopment and  form  the  social  environment,  which 
is  more  subtle,  complex,  and  far-reaching  than 
tlie  merely  physical  surroundings.  It  include^ 
family  relationship,  the  associations  inherited 
from  the  past,  and  public  opinion  of  to-day.  Prog- 
ress means  a  continual  readjustment  to  the  en- 
vironment. As  a  result  new  institutions  are 
evolved,  and  a  change  in  customs,  ideals,  or  insti- 
tutions takes  place  whereby  a  new  social  en- 
vironment is  created,  and  further  adaptation  is 
required.  This  may  be  easily  illustrated  by  con- 
trasting the  squatter  on  a  prairie  farm  with  the 
citizen  of  the  thronging  city,  which,  due  to  some 
economic  advantage — oil-well,  mines,  or  situa- 
tion— ^grows  up  in  the  same  place.  See  Eco- 
nomic Geography;  Sociology. 

Bibliography.  For  the  social  view,  consult : 
Lewis.  "Adaptation  of  Society  to  its  Environ- 
ment." in  A)i))als  of  American  Academy  of  Po- 
litical and  Social  Science,  vol.  vi.  (Philadelphia. 
1894).  Payne.  Hisfori/  of  Xeir  World  Called 
America,  vol.  i.  (Xew  York.  1892).  For  phys- 
ical environment  consult:  Semper.  Animal  Life 
as  Affected  b;i  the  Xafural  Conditions  of  Ex- 
istence (Xew  York.  1881).  The  writings  of 
BuflFon.  Erasmus  Darwin.  Lamarck.  Darwin. 
Wallace.  Eimer.  Cope.  Hyatt.  Allan.  Thomson. 
Packard.  Leob.  and   others. 

ENVOI,  or  ENVOY.  The  concluding  stanza 
of  a  ballade,  and  othei-  conventional  verse-forms. 
8ee  Ballade. 


ENVOY  (OF.  envoy,  Fr.  envoi,  message, 
from  envoyer,  It.  inviare,  to  send,  from  Lat.  in, 
in  +  via,  way;  connected  with  Lat.  vehere,  to 
carry,  Gk.  exetv,  echein,  to  have,  Skt.  vah,  Av. 
vaz,  to  carry,  Goth,  icigs,  OHG.  uec,  Ger.  Weg. 
AS.  iceg,  Eng.  way).  In  international  law,  a 
diplomatic  agent  of  the  second  order,  next  in  rank 
to  an  ambassador.  An  envoy  stands  to  his  sov- 
ereign just  as  an  agent  does  to  his  principal,  and 
his  acts  or  promises  are  the  sovereign's  in  a  busi- 
ness sense,  though  not  in  a  personal  sense.  It  is 
said  that  this  class  of  diplomatists  was  first  in- 
troduced by  Louis  XL  of  France  in  the  second 
half  of  the  fifteenth  century.  The  envoy  is  super- 
ior in  rank  to  the  charge  d'aflaires,  whose  creden- 
tials proceed  from  a  minister  of  the  State  from 
which  he  is  sentj  and  are  addressed  to  the  min- 
ister of  the  State  to  which  he  is  sent ;  or  are  a 
mere  delegation  from  an  ambassador  or  envoy  to 
conduct  the  affairs  of  the  mission  in  his  absence. 
The  practice  of  the  United  States  has  inter- 
jected between  the  ambassador  and  the  envoy  a 
second  class,  called  envoys  extraordinary  and  min- 
isters plenipotentiary,  which,  of  course,  throws 
the  ordinary  envoy  into  the  third  class.  See 
Ambassador  :  Charge  d'affaires  :  Consul  ; 
Diplomatic  Agent;  Embassy':  Minister. 

ENZINA,  en-the'na.  Jvan  del.     See  Encina. 

ENZINAS,  en'tse-nas.  Francisco  de,  also 
called  Dryander  (1520-52).  Author  of  a  Span- 
ish translation  of  the  Xew  Testament.  He  was 
born  at  Burgos,  studied  in  Louvain  (1539-41). 
and  then  in  Wittenberg,  where  he  lodged  in 
^lelanchthon's  house.  Here  he  translated  the 
X'ew  Testament  from  the  Greek,  and  presented  a 
copy  (printed  at  Antwerp.  1543)  to  Charles  V. 
As  a  consequence  he  was  thrown  into  prison  in 
Brussels.  After  a  little  more  tlian  a  year  he 
escaped  and  returned  to  Wittenberg.  In  1548 
he  was  made  professor  of  Greek  at  Cambridge  by 
Crannier.  He  died  at  Strassburg.  His  brother. 
Jaime,  was  burned  as  a  heretic  in  Rome  in 
1546. 

EN'ZIO  (c.  1225-72).  A  King  of  Sardinia,  a 
natural  son  of  the  German  Emperor  Frederick  II. 
He  fought  by  his  father's  side  against  the  Lom- 
bards at  the  battle  of  Cortenuova,  in  1237,  and 
in  the  following  year  was  married  to  Adelasia. 
widow  of  Ubaldo  Visconti,  and  given  the  title 
of  King  of  Sardinia.  In  1241,  the  command  of 
the  fleet  having  been  intrusted  to  Enzio,  he 
gained  a  spendid  victory  over  the  Genoese,  and 
captured  a  hundred  prelates  on  their  way  to  a 
council  at  Rome.  Enzio  was  afterwards  sent  into 
Lombardy,  which  A\as  for  several  years  the  scene 
of  his  chief  exploits.  In  1247  he  besieged  Parma, 
but  was  forced  to  retire.  He  then  besieged  Co- 
lonna.  and  in  1249  took  the  castle  of  Arola.  but 
on  May  2G  of  the  same  year  he  was  taken  prisoner 
at  Fossalta  by  the  troops  of  Bologna  and  con- 
signed to  perpetual  imprisonment.  His  capture 
was  a  great  blow  to  the  cause  of  the  Hohenstau- 
fen.  Enzio  died  ^larch  14.  1272.  His  great  tal- 
ents as  a  warrior  and  poet,  his  sad  lot,  his  beauty, 
and  the  fate  of  his  family  have  received  nuich 
sympathetic  treatment  in  history  and  literature. 
Consult  Blasius.  Konip  Enzio   (Breslau.  1884). 

ENZOOTY,  en-zr/6-ti  (Gk.  ^i-,  en,  in  +  fc^o^ 
zoon,  aninial) .  .\  disease  which  seems  to  be 
permanently  established  among  the  animals  of  a 
certain  locality.  The  term  corresponds  to 
'endemic  di.sease"  in  mankind 
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EN'ZYME  (ilGk.  ev^vfios,  enzymos,  leavened, 
from  Gk.  ev,  en,  in  +  ^vfirj,  zynte,  leaven).  A 
name  applied  to  anj'  one  of  a  certain  group  of 
substances  that  occur  in  plants  and  in  animals, 
and  have  the  power  of  decomposing  various  car- 
bon compounds  when  brought  into  contact  with 
them.  They  were  formerly  called  'unorganized 
ferments,'  to  distinguish  them  from  yeasts  and 
bacteria  ( 'organized  femients' ) ,  which  produce 
similar  changes.  The  distinction  has  no  value ; 
for  it  has  been  shown  that  the  action  of  the  so- 
called  organized  ferments  is  usually  due  to  en- 
zymes secreted  by  them.  Little  is  known  of  the 
chemistry  of  the  enzymes;  indeed,  there  is  no 
available  test  of  their  presence  except  their  ac- 
tion, and  no  way  of  establishing  their  purity. 
When  prepared  by  any  of  the  usual  methods  they 
are  certainly  mixed  with  other  substances.  Nev- 
ertheless, many  known  facts  point  to  their  pro- 
teid  nature,  and  it  is  even  conjectured  that  they 
are  nucleo-proteids.  Enzymes  are  produced  in  all 
kinds  of  plants.    They  may  generally  be  obtained 


elements  of  water  and  is  at  the  same  time  split 
up  chemically.  One  class  of  enzymes,  however, 
causes  oxidation,  and  two  enzymes  are  known 
which  split  up  compounds  without  introducing 
other  atoms  into  their  molecules.  The  following 
are  examples  of  these  clianges : 

( 1 )    An  hydrolysis  ellected  by  the  enzyme  in- 
vertase: 

+      H,0      =     C,H,,Oe     +      CeHi^O, 
Water  Glucose  Fructose 

oxidation     eftected    bv    the    enzvme 


C12H22O11 
Caue-sugar 
(2)   An 
lactase: 
•2CeH,(0H 
Hydroquinone 


+        0,        =     2H,0     +     2CoH,02 
Water  Quinoiie 

( 3 )   A   decomposition   effected  by  the   enzyme 
mvrosin : 

CroH.sNKS^O   =   C3H5CNS  _  CeHi,08  -^  KHSO4 
Sinigrin  AUyl  sulpho-        (ilucose  Acid 

cyanate  potassium 

sulphate 

The  principal  enzymes,  their  distribution,  the 

substances  tliey  attack,  and  the  chief  products  of 

their  action  are  shown  bv  the  following  table: 
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Occurrence 


Substances  attacked 


Diastase 

Inulase  

Cytase 

Caroubiuase.. 

Invertase 

Glvcase 

Zymase 

Lactase 

Trehalase 

Kaffiuase 

Melizitase 

Emnlsin 

Myrosin 

Erythrozyme 

Rhamnase 

Gaultherase.. 

Papain 

Bromelin 

Trypsin 

Lipase 

Rennet 

Pectase 

Laccase 

Tyrosinase.... 


All  plants 

Compo8it«,  etc 

Many  plants 

Carob  bean 

Many  plants 

Many  plants 

Yeasts 

Kephir 

.Several  fungi 

Molds,  yeasts 

Molds 

Rosacesp,     Eupliorbiaces',  I 

Fungi  I 

Crucilerae 

Madder  plant 

Rhamnus  inlectorius 

Wintergreen,  etc 

Carica  papaya 

Pineapple 

Germinating  seeds  ) 

Carnivorous  plants  J 

Oily  seeds 

Various  plants 

Acid    fruits    and  various  I 
leaves  j 

Lac  plants,  etc 

Russula,  beet,  dahlia 


Starch 

Inulin 

Cellulose 

Caroubin 

Saccharose. 

Maltose 

Sugars 


Lactose.... 
Trehalose. 


Melizitose 


Various  glucosides. 

Sinigrin 

Rubian 


Xanthorhamnin 

Gaultherin 

Proteids 

Proteids 

Proteids 


Product  of  the  action 


I  Maltose. 

■  I  Dextrin. 
..Fructose. 
.SugarsC?) 

.A  hexose  sugar. 
I  Glucose. 

■  I  Fructose. 
.Glucose. 

(  Alcohol, 

■  (  Carbon  dioxide, 
i  Glucose. 

"  I  Galactose. 
.Glucose. 

I  Glucose, 
.  <  Fructose, 

I  Galactose. 

I  Glucose, 
'  I  Touranose. 

I  Glucose. 

■  (  Various  subs. 
.Glucose  (see  above). 

I  Glucose, 

■  I  Red  pigment. 
I  Glucose, 

■  (  Rhamnin. 
I  Glucose, 

■  I  Wintergreen  oil. 
I  Proteoses, 

■  (  Peptones,  etc. 
(  Proteoses. 

■  (  Peptones,  Amides. 

.Peptones,  Amides. 


Fats  t  Glycerin. 

"^^^ I i  Fatty  acids. 

Casein  (?) 1 Coagulates  milk. 

Pectin,  etc -\  l'^'^'"-  '^'j;'- 

)  Forms  jelly. 

Laccol I Oxidizes  it. 

Tyrosin 1 Oxidizes  it. 


by  crushing  or  grinding  the  plant  tissue,  extract- 
ing it  for  twenty-four  hours  with  several  vol- 
umes of  an  appro])riate  solvent  (water,  salt  solu- 
tion, glycerin,  weak  alcohol,  etc.),  filtering  and 
precipitating  by  the  addition  of  an  excess  of  al- 
cohol or  of  a  neutral  salt.  The  substances  thus 
obtained  may  be  some^\hat  purified  by  washing, 
redissolving,  and  subjecting  to  a  process  of  di- 
alysis. 

The  action  of  enzjTnes  is  probably  a  chemical 
one,  the  enzyme  itself  being  so  slowly  decomposed 
in  the  process  (if  it  is  affected  at  all)  that  it 
practically  acts  by  its  mere  presence.  The  ac- 
tion difTers  according  to  the  enzyme  and  the 
substance  affected.  Mostly  it  is  one  of  hydroly- 
sis;  i.e.  the  substance  acted  upon  takes  up  the 


The  action  of  enzymes  depends  to  a  remarkable 
extent  upon  the  temperature,  the  presence  of  free 
acids  or  alkalies,  various  .salts,  etc.  Enzymes  are 
inactive  at  low  temperatures  (below  10°  C.)  and 
again  at  high  temperatures  (above  60°  or 
70°  C).  They  are  destroyed  at  70°  to  80°  C. 
Most  of  them  act  best  at  temperatures  between 
30°  and  50°  C.  (86°  to  1-22°  F.).  It  has  been 
fihown  that  one  enzyme,  diastase,  is  destroyed  by 
light,  particularly  by  blue  or  violet  light. 

The  origin  of  those  enzymes  which  have  been 
investigated  seems  to  be  indirect,  substances 
called  zymogens  being  produced  by  the  active 
cells.  The  zymogens  appear  as  minute  granules 
in  the  protoplasm  which  is  about  to  form  en- 
zymes,   and    under    appropriate    conditions    are 
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transformed   into   enzymes,   disappearing   as   the 
enzymes  increase. 

The  enzjTiies  whose  names  are  italicized  in  the 
above  table  are  described  in  special  articles  in 
this  encyclopicdia.  Consult  also  Green,  The 
Sohihle  Ferments  and  Fermentation  (New  York, 
189!)). 

E'OBA'NUS,  Helius,  also  called  Hessus 
( 14cS8-1540) .  A  German  humanist.  His  name 
properly  was  Eoban  Koch.  He  was  born  in  Hesse, 
probably  at  Halgehausen.  He  led  the  wandering 
life  of  so  many  scholars  of  that  period,  teaching, 
lecturing,  and  writing  in  different  places.  He  was 
favorable  to  the  Reformation,  and  showed  his 
humanistic  synipatliies  by  participating  in  the 
famous  Epistolce  Ohscurorum  Virorum,  and  his 
scholarship  and  poetical  ability  in  his  transla- 
tions of  Ecclesiastes  (1532)  and  the  Psulms 
(Marburg,  1537),  whence  his  epithet  'the  Hessian 
David.'  For  his  life,  consult  Krause  (Gotha, 
1879). 

E'OCENE  EPOCH  (from  Gk.ijus,c6s,  dawn 
-\-  Kaivds,  lainos,  new).  A  division  of  geologic 
time  following  the  Cretaceous  period  and  mark- 
ing llie  beginning  of  the  Cenozoic  era.  At  the  end 
of  the  Creta<?eous  period  great  geographical 
changes  occurred  in  both  Europe  and  North 
America,  by  which  the  floor  of  the  inland  seas 
Avas  raised  partly  into  land  and  partly  into  shal- 
low waters.  This  elevation  took  place  slowly  and 
occupied  a  long  interval  of  time,  so  that  when 
tlie  Eocene  period  opened  the  fauna  and  flora  had 
assumed  a  decidedly  modern  aspect.  Among  in- 
vertebrates the  ammonites,  which  were  character- 
istic of  the  Mesozoic  era,  became  extinct,  while 
bivalves,  such  as  the  oyster,  clam,  and  scallop, 
common  at  the  present  day,  were  very  numerous. 
Ganoid  fishes  became  subordinate  to  the  teleosts, 
Avhich  included  perch,  herring,  and  sharks,  and 
mammals  predominated  over  reptiles.  In  rocks 
of  this  period  have  been  found  the  remains  of 
'eohippus,'  the  earliest-known  direct  ancestor  of 
the  liorse.  The  vegetation  included  dicotyls, 
palms,  and  grasses  belonging  to  genera  living  at 
the  present  time.  Eocene  rocks  in  the  United 
States  are  found  along  a  belt  that  extends  par- 
allel to  the  Atlantic  coast  from  New  Jersey  to 
Florida,  in  the  IMississippi  Valley,  in  the  Gulf 
States,  and  in  California,  Oregon,  and  Washing- 
ton. There  are  numerous  basins  also  in  the 
Eocky  ^Mountain  region  of  Utah,  ^Yyoming,  Col- 
orado, and  New  IMexico,  which,  imlike  the  preced- 
ing, were  deposited  in  fresh  water.  The  most  im- 
portant of  these  basins  are  the  Puerco,  Wasatch, 
Green  River,  and  Uintah.  In  the  Uintah  basin 
the  deposits  are  6000  to  8000  feet  thick.  The 
following  division  of  the  Eocene  is  recognized  by 
American  geologists:  Atlantic  and  Gulf  States: 
(a)  ^Midway,  (b)  Lignitic.  (c)  Lower  Claiborne, 
(d)  Claiborne,  (e)  Jackson,  (f)  Vicksburg; 
Western  States:  (a)  Puerco,  (b)  Wasatch,  (c) 
Wind  RiA-er,  (d)  Bridger,  (e)  Uintah.  The 
rocks  of  the  Eocene  include  clays,  sands,  lime- 
stones, and  sandstones,  Avhile  among  the  economic 
minerals  are  marls  in  the  Atlantic  States,  phos- 
phate rock  in  Florida,  and  broAvn  coal  in  Nev'ada. 
Consult  Geikie,  Text-Book  of  Geology  (London, 
1893).    See  Tertiary  System;  Geology. 


E'OHIP'PUS 

Horse.  Fosstl. 

EOLIAN  HARP. 


See     Hyracotherilm  ;     and 


See  -EoLiAN  Harp. 


EOLIAN  ROCKS.     See  .Eolian  Accumxjla- 

TIOXS. 

EOLIANS.     See  tEolians. 

EOL'IPILE.     See  .-Eor.iPiLE. 

EON  DE  BEAUMONT,  a'ox'  de  bo'moN', 
Charles  u'  (1728-1810).  A  French  diplomatist, 
commonly  known  as  the  ChcA'alier  d'Eon.  He  was 
born  at  Tonnerre,  Burgundy,  and  in  early  life 
practiced  as  an  advocate  in  Paris.  His  essay  on 
the  finances  of  France  attracted  much  attention, 
and  in  1755  he  Avas  sent  by  Louis  XV.  on  a  diplo- 
matic mission  to  Russia,  where  he  assumed  the 
dress  of  a  woman,  gained  the  faA"or  of  the  Empress 
Elizabeth,  and  negotiated  an  advantageous  treaty. 
After  serA'ing  Avith  the  French  army  in  Germany 
in  1759  he  was  made  minister  plenipotentiary  to 
London  (1763),  but  was  superseded  shortly  after 
the  death  of  Louis  XV.  On  his  return  to  France 
(1777)  the  Government,  for  reasons  Avhich  have 
never  been  made  known,  required  him  to  assume 
the  female  dress,  which  he  wore  for  the  remainder 
of  his  life.  This  fact  gaA^e  rise  to  doubts  as  to 
his  sex,  Avhich  Avere  not  settled  until  his  death. 
On  the  outbreak  of  the  French  Revolution  he 
offered  his  services  to  the  French  nation,  but  they 
were  declined,  and  he  passed  the  rest  of  his  daj's 
in  poA'erty  in  England.  The  Chevalier  d'Eon  Avas 
the  author  of  many  historical  and  political  es- 
says which  AA'ere  published  under  the  title  of 
Loisirs  du  Chevalier  d'Eon  (1775).  The  Me- 
moires  attributed  to  him  and  edited  by  Gaillar- 
det  (Paris,  1836)  are  not  genuine.  Consult  Tel- 
fer.  The  Strange  Career  of  the  Chevalier  d'Eon 
de  Beaumont  (London,  1885). 

EON,  or  EU'DO  DE  STEL'LA,  or  EON  DE 
L'ETOILE,  a'Ox'  de  la 't will'.  A  religious  fanatic 
of  noble  birth,  Avho  lived  in  Brittany  in  the 
twelfth  century,  and  claimed  to  be  the  final  judge 
of  mankind.  He  is  said  to  have  applied  to  him- 
self the  pronovm  eum,  in  the  familiar  liturgical 
formula,  per  eum  qui  venturus  est  iudicare  vivos 
et  mortuos,  "through  Him  Avho  Avill  come  to 
jvidge  the  quick  and  the  dead,"  whence  his  name. 
Eon.  He  opposed  the  hierarchy  of  the  Church,  al- 
though he  did  not  hesitate  to  construct  a  neAV  one 
of  his  own,  ordaining  his  followers  as  bishops  and 
archbishops,  in  complete  disregard  of  canon  laAV, 
for  he  was  himself  a  layman.  His  enthusiastic 
adherents  Avent  forth  to  plunder  and  destroy 
churches  and  monasteries.  In  Eon  himself  mirac- 
ulous poAvers  were  believed  to  reside.  He  was 
publicly  opposed  at  N^antes  by  the  cardinal  legate, 
Alberic,  and  Hugo,  Archbishop  of  Rouen,  wrote  a 
book  against  him,  Dogmatum  Christians  Fidei. 
In  1148  he  Avas  seized,  along  Avith  some  of  his 
leading  adherents,  and  brought  before  a  synod  at 
Rheims  for  trial.  He  Avas  adjvidged  insane,  and 
thus  escaped  execution,  but  he  Avas  imprisoned 
for  the  rest  of  his  life,  and  some  of  his  followers 
Avere  burned  at  the  stake.  His  sect  soon  died  out. 
There  is  little  ground  for  the  conunonlj'  accepted 
opinion  that  Eon  belonged  to  the  Cathari.  Con- 
sult: H.  C.  Lea,  Hist  or  >i  of  the  Inquisition  of  the 
Middle  Ages,  vol.  i.  (NeAV  York.  1888)  ;  Dullin- 
ger,  Beitrage  zur  Sektenqeschichte  des  Mittelal- 
ters,  vol.  i.   (Munich,  1890). 

EOS.     See  Aurora. 

EOS'TRA.  The  Teutonic  goddess  of  Spring, 
the  name  of  whose  festiA'al  has  been  transferred 
to  the  Christian  Easter  (q.v. ). 
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EOTVOS,    et'vesh.   Jozsef,   Baron    (1813-71).  1894-95    held    the   difficult    post    of   Minister    of 

A  diitinguislied  Hungarian  statesman  and  author,  Public  ^^"orship  and  Education, 

who   has   left   a    lasting   imprint   upon   both   the  E'OZO'ON  ( Xeo-Lat.,  f rom    ^(is,    cos,  da^^^l  + 

literary    and    political    lite    of    his    country.     He  ^^^^^    ,,-,^^,     animal).     A    supposed    fossil    organ- 

Avas    born    at    Buda,     studied     philosophy     and  j^^j  f^^j^j  j^  ^,^g  crystalline  metamorphic  linie- 

jurisprudence    at    the    university    of    that    city,  gt^^es  of  the  Archwan  Laurentian  series  of  the 

and    when    barely    twenty    entered    upon    an  of-  i^^^.^^    Saint    Lawrence    Valley.      Eozoihi    occurs 

ficial  career    as    vice-notary    at    Pressburg,    but  mostly   in  the  form  of  concei'itric   layers  of  the 

soon    abandoned    it    in    favor    of    literary    pur-  j„ineral    serpentine,    constituting    concretionary 

suits.     He    had    already    atti-acted    some    atten-  masses  in  the  limestone,  and  approximating  iii 

tion   through    a    translation    of    Goethe's     Gotz  structure    some    of    the   hvdroid    corals,    such    as 

tou  Z?er/ic/n";i(/e/(,  two  original  comedies.  A'rffi/M-  Stromatopora.      It   was    originally    described    by 

zok    (The  Critics),  and  Huzasulok    (The  Matri-  sir  J.  W.  Dawson,  as  a  gigantic  foraminiferan, 

menially  Inclined),  and  a   tragedy,  Boszt'i    (Re-  auj  several  papers  in  support  of  his  contentions 

venge).      After   an    extended   tour   through    Ger-  resrarding    the    object    were    published    by    him. 

many,    France,    England,    Switzerland,    and    the  other  similar  objects  were  afterwards   found  in 

Netherlands,   he   returned   to   his   father's   estate  jocks    of    equivalent    age    in    Bavaria.      The    re- 

and     there     devoted     himself     to     writing     his  searches  of  Miibius  and  others  have  tended  to  dis- 

famous     novel     Karthausi      {The     Carthusian),  prove  the  organic  nature  of  Eozoiln,  and  it  is  now 

which  was  at   once   hailed  with   delight  by   the  jrenerally  considered  to  be  nothing  more  than  a 

public    and    critics    alike     (1842).      About    this  niinerarconcretion  or  segregation. 

t™^    ^^^u'^    I'.^S^?.*"    be    prominent    in    poli-  e'PACT    (Gk.    i^aKrSs,  ^epaktos,  added,  inter- 

tics.      \\  hen    the    Liberal    Party    became    divid-  ^.^j^^^^^     ^ ^.^^^^     ^^,             epagein,    to    add,    from 

ed,  m  1844,  into  Municipalities  and  Centralists,  ,,         ■               ^   ^                 ■      ^^  ^^^^^      j^  ^^^^^_ 

he  became,  as  member  of  the  House  of  Magnates,  ,,^;  .-.^i.^.i^     foj.  e,,eh  year,  employed  in  the  ec- 

one  ot  the  -iiost  earne^st  supporters  of  the  lat  er  desiasticaf  calendar  for  fixing  the  dates  of  the 

party,  and  a  frequent  contributor  to  Kossuth  s  ecclesiastical    new    moons.      These    dates    differ 

organ,  the  Pesh  Hirlap,  his  stirring  articles  be-  sometimes  as  much  as  three  days  from  the  actual 

ing  later  collected  m  a  volume  under  the  title  of  ^^J.  '.astronomical'  new  moons 

Fefonn.    Quite  in  line  with  his  active  interesting  ^^.-^^^^  g^^^^ed.  the  epact  for  any  year  may  be 

public   reforms   is   the   theme   of   his   second   ro-  ^^fined  as  the  number  of  days  elapsed  at  the  be- 

mance.  A  Falu  Jcgyzoje    (The  \  illage  Notary),  ginning  of  the  year  since  the  preceding  new  moon, 

in  which    he    painted    the    abuses    growing    out  ji^g  ^^^^^  on^e   known,   it   is   therefore  easy   to 

of    the    old    system    of     public     administration  calculate   the   dates   of   all   the    following   lunar 

in    Hungary,    based    upon   county    elections,    and  phases  throughout  the  year. 

which    enjoyed    no    less    vogue    than    his    earlier  ^o  calculate  the  epact  for  any  year,  it  is  first 

novel.      It   has  been   translated   into   German   by  „ecessary    to   know   the    'golden"  number'    (q.v.). 

Mailath,   and   into   English   by   Otto   \^  enckstern  This  is  found  by  the  following  rule:    Add  1  to  the 

(1850).    It  was  followed,  m  1847-48,  by  his  Ma-  jate  of  the  year,  and  divide  bv  19.     The  remain- 

gyurorszdci  lol'i-hen    (Hungary  m  1514),  an  his-  fiej.  jg  the  golden  number.    When  the  remainder 

torical  romance.  is    o,    the    golden    number    is    19.      Knowing   the 

Upon  the  formation  of  the  national  Hungarian  golden  number,  the  epact  can  then  be  taken  from 

Ministry,  after  the  revolution  of  :March  15,  1848.  the    following    table.      For    instance,    when    the 

Eotvos  was  appointed  Minister  of  Public  Instruc-  golden  number  is   13,  the  epact   is   12   for  years 

tion,  but  after  the  stormy  scenes  of  the  following  from  1700  to  1899,  and  11  for  the  years  between 

September    resigned    his    office    and    retired    to  1900  and  2199: 
Munich,    ^^■here    he    lived    for   three    years,    and 

where  his  literary  labors  bore  important  fruit  in     

the  form  of  a  philosophical  work  upon   The  In- 
fluence  of   the  Ideas  of   the   Xineteenth   Century  Dumber 
tipon   State  and   Society.     He   returned  to   Hun- 
gary  in    1851,   was   made   vice-president    of   the      | 

Hungarian   Academy    in    1855    and    president    in      2 

18G6.     In  1861  he  reentered  political  life,  founded      ^ 

in  1865  a  political  weekly.  Politikai  Hetilap.  and       5...! 

in    1867   became   once   more    ^finister   of   Public      ^ 

Instruction,   an   office   Avhich   he   filled   until   his  s......."...... 

death.  9!!!!!"!!."!!! 

10 

EOTVOS,  RoL.\XD,  Baron  (1848— ).     An  Hun-     

garian  scientist  and  statesman.  He  obtained  his 
scientific  training  at  the  universities  of  Konigs- 
berg  and  Heidelberg,  was  appointed  a  lecturer  at 
Budapest  in  1871,  and  in  1875  professor  of  exper- 
imental physics  there.  In  1873  he  became  con- 
nected with  the  Hungarian  Academy  of  Sciences, 
of  which  he  was  elected  president  in  1893.  His 
investigations  respecting  gravitation  and  capil- 
lary attraction  were  described  by  him  in  various 
learned  journals,  and  made  him  well  known  in 
scientific  circles.  He  also  became  a  life  member 
of  the  Hungarian  House  of  ilagnates,  and  in 
Vol.  VI.— 50. 
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EPAMINON'DAS  (Lat..  from  Gk.  'E7ra//«- 
vwvdas,  ;ir  'Eirauivui'dai)  ( c.4 18-362  B.C. ) .  A 
(Jreek  statesman  and  general.  He  was  born  at 
Thebes,  of  an  infiiiential,  though  not  wealthy, 
family,  and  as  a  pujiil  of  the  Pythagorean  ])hi- 
losopher  Lysis  of  Tarentum  his  early  life  was 
spent  in  study.  When  the  Theban  democracy 
was  established,  he  came  forward  as  one  of  its 
strongest  supporters.  He  was  a  member  of  the 
(Ie])utation  sent  by  Thebes  to  the  congress  of 
Grecian  States  held  at  Sparta  in  B.C.  371,  and 
spoke  on  that  occasion  in  defense  of  the  Theban 
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policy  of  maintaining  a  united  Boeotia.  War 
was  straightway  declared  by  Sparta,  and  Epam- 
inondas  was  appointed  commander-in-chief  of 
the  Theban  army,  which  consisted  of  about  6000 
men.  The  Spartans,  with  a  much  larger  force, 
were  defeated  at  Leuctra  in  the  early  part  of 
Julj',  B.C.  371.  The  .supremacy  of  Sparta  was 
now  at  an  end.  In  B.C.  370  Epaminondas  and 
Pelopidas  invaded  the  Pelojjonnesus  and  attacked 
Sparta,  which  successfully  defended  itself  under 
the  lead  of  Agesilaus.  Epaminondas  restored 
-Messenia  to  its  former  position  as  an  independent 
State  (B.C.  369),  and  under  his  auspices  Megalo])- 
olis  was  founded  as  the  centre  of  the  Arcadian 
Confederacy.  In  B.C.  368  Epaminondas  made  a 
.second  expedition  into  the  Peloponnesus,  and  in 
366  a  third.  In  362  he  undertook  a  fourth  expe- 
dition, having  this  time  a  coalition  of  Sparta 
and  a  number  of  States  opposed  to  him.  He 
fought  a  great  battle  at  JNIantinea,  in  which 
the  Thebans  were  successful,  but  Epaminondas 
himself  fell.  Epaminondas  was  one  of  the  purest 
and  nobles  characters  in  Grecian  history.  Consult: 
Du  Mesnil,  "Ueber  den  Werth  der  Politik  des 
Epaminondas,"  in  Historischc  Zeitschrift  ( Berlin, 
1863)  ;  Pomtow,  Das  Lehen  des  Epaminondas 
(Berlin,  1870). 

EP'ARCH  (Gk.  eirapxoi,  cparclios,  governor, 
from  iiri,  cpi,  upon  -+-  dpx'n,  arche,  rule,  from 
(ipxeiv,  archein,  to  rule).  In  ancient  Greece, 
tiie  governor  of  a  province,  the  commander  of 
ships  or  of  troops,  or,  in  later  times,  the  prefect 
of  a  region.  The  district  governed  by  the  eparch 
was  called  an  eparchy.  In  modern  Greece  the 
eparchy  is  one  of  the  parts  of  a  nomarchy.  In 
Russia  the  term  has  an  ecclesiastical  use,  and 
denotes  the  diocese  or  archdiocese  of  a  bishop  or 
archbishop  of  tlie  Greek  Church. 

EPAULEIVTENT,  e-paFment  (Fr.,  from 
t' panic,  shoulder,  from  Lat.  spatula,  blade, 
shoulder).  A  part  of  siege  or  covering  works 
in  military  fortification.  Siege  batteries  are 
usually  shielded  by  epaulements  built  so  as  to 
form  an  obtuse  angle  with  the  main  line  of  the 
battery,  protecting  guns  and  gunners  from  flank 
fire.  Practically,  an  epaulement  is  any  screen 
used  for  the  protection  of  troops.  See  Fortifi- 
cATiox ;  Siege  and  Siege  Works. 

EP'ATJLET  (Fr.  epaulette,  diminutive  of 
I'pavJe,  shoulder).  An  ornamental  badge  of  rank, 
formerly  in  very  general  use  throughout  the 
armies  and  navies  of  the  world — a  survival 
of  the  metal  shoulder-piece  of  mediaeval  days. 
Epaulets  were  Avorn  by  commissioned  officers 
in  the  United  States  Army  as  late  as  1872,  w^hen 
they  were  replaced,  in  all  uniforms  save  those 
of  general  officers,  by  shoulder-knots.  In  tlie 
British  Army  they  were  worn  up  to  1855  by  all 
ranks,  the  officers'  epaulets  being  of  gold,  and 
those  of  the  rank  and  file  of  worsted.  Epaulets 
are  worn  generally  in  the  navies  of  all  nations  by 
commissioned  officers  as  a  part  of  the  full-dress 
uniform.  They  are  usually  of  gold  bullion  and 
bear  the  sif>nificant  marks  of  the  officer's  rank. 
See  Uniforms,  Military;  Uniforms,  Naval. 

EPEE,  a'pa',  Charles  ^Michel,  Abbe  de  1', 
(1712-89).  One  of  the  founders  of  the  system  of 
instruction  for  the  deaf  ai,d  d\inib.  He  was  born 
at  Versailles.  France,  Nov.  25,  1712.  He  became 
a  ])riest  and  canon  at  Troyes,  but  eventually,  on 
account  of  his  .Tansenist  opinions,  was  deprived 
of  this  appointment,  and  went  to  live  in  retire- 


ment in  Paris.  About  1765  he  began  to  occupy 
himself  with  the  education  of  two  deaf  and  dumb 
sisters.  His  first  attempt  being  crowned  with 
success,  he  determined  to  devote  his  life  to  the 
subject.  At  his  own  expense  he  founded  an  in- 
stitution for  the  deaf  and  dumb,  but  his  favorite 
wish,  the  foundation  of  such  an  institution 
at  the  public  cost,  was  not  fulfilled  till  after 
his  death,  which  took  place  December  23,  1789. 
He  wrote  a  work  entitled  Institution  des  sourds 
et  muets  (2  vols.,  Paris,  1774),  which  afterwards 
appeared  in  an  improved  form,  under  the  title 
La  veritable  manicre  d'instriiirc  Ics  sourds  et 
muets   (Paris,  1784). 

EPEI'RDiE  (Neo-Lat.  nom.  pi.,  from  (Jk.  ewt, 
cpi,  upon  -|-  elpos,  eiros,  wool ;  so  called  from 
their  web).  A  family  of  spiders,  the  so-called 
orb-weavers,  which  includes  many  of  our  com- 
monest and  most  frequent  spiders.     See  Spider. 

EPERIES,  a-pa're-es.  Hung.  EPERJES, 
e'per-yesh  (ML.  Eperesinum.  Slav.  Preshor] . 
The  capital  of  the  county  of  Saros,  in  Hungary, 
situated  on  the  left  bank  of  the  Tarcza,  about 
190  miles  northeast  of  Budajjest  (Map:  Hun- 
gary, G  2)  ).  The  town  still  retains  its  ancient 
walls  and  fortifications.  In  1887  it  was  almo.st 
totally  destroyed  by  fire.  It  has  been  largely 
rebuilt.  Among  the  chief  public  buildings  are 
the  Gothic  Church  of  Saint  Nicholas,  the  county 
building,  chapter  house,  town  hall,  and  theatre. 
Eperjes  is  the  seat  of  a  Greek  Catholic  bislio]> 
and  of  a  Royal  Court  of  Justice.  Its  educational 
institutions  include  a  Lutheran  college,  a  Royal 
Catholic  gymnasium,  a  seminary,  and  a  library 
of  over  30,000  volumes.  There  are  manufactures 
of  earthenware  and  linen  goods,  and  a  consid- 
erable trade  in  grain,  wine,  cattle,  and  linen. 
In  the  vicinity  are  the  salt-works  of  Sovar. 
Eperies  was  colonized  by  Germans  in  the  thir- 
teenth century,  and  was  made  a  royal  free  city 
in  1374.  The  inhabitants,  who  became  Protest- 
ants in  the  sixteenth  century,  sufi"ered  bitter 
persecution,  especially  in  the  year  1687,  when  the 
Imperialist  general  Carafl'a  instituted  the  famous 
Bloody  Tribunal  for  the  trial  of  recusants.  Epe- 
ries was  celebrated  for  its  schools  in  the  six- 
leenth  and  seventeenth  centuries.  Population,  in 
1890,  10.371,  largely  Slovaks;  in  1900,  13,098. 

EPERNAY,  a'par'nf/.  The  capital  of  an 
arrondissement  in  the  Depaitment  of  Marne, 
France,  situated  in  the  midst  of  the  champagne- 
producing  district,  on  the  left  bank  of  the  Marne, 
88  miles  by  rail  from  Paris  (Map:  France,  L  2). 
It  is  a  well-built,  well-kept  town  with  many  mag- 
nificent villas  in  the  suburbs,  and  extensive  wine- 
cellars  excavated  out  of  the  chalk  rock.  Epernay 
manufactures  large  quantities  of  earthenware 
from  a  clay  obtained  in  the  neighborhood,  and 
called  tcrrc  de  Clianipaffiic ;  also  hosiery,  refined 
sugar,  and  leather.  It  has  a  brisk  trade  in  bot- 
tles, corks,  and  wire,  and  is  the  chief  centre  of  the 
champagne  trade.  Population  of  commune,  1901. 
20.478.  Epernay  is  the  ancient  Sparnacum  and 
the  Roman  Aqure  Perennes.  Francis  I.  burned  it 
in  1545  to  defeat  the  attempt  of  Charles  V.  to  ob- 
tain possession  of  its  wine-stores.  In  1592,  dur- 
ing the  wars  of  the  League,  it  was  captured  by 
Henrv  IV.,  Marshal  Biron  being  killed  during 
the  attack. 

EPERNON,  si'par'noN',  Jean  Louis  de  No- 
garet  (1554-1642).  A  French  courtier.  In  1573 
he  identified  himself  with  the  fortunes  of  Henry 
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III.,  whose  most  iniluential  favorite  lie  became, 
ami  by  whom  wealth  and  titles  were  lavishly  be- 
stowed upon  him.  He  was  originally  a  stanch  de- 
fender of  absolute  monarchy,  hostile  toward  any 
concession  to  the  estates,  and  the  foe  most  dreaded 
by  the  Catholic  League.  In  1587  he  was  appoint- 
ed Governor  of  Normandy,  but  in  1588  the  League 
prevailed  upon  the  King  to  send  him  into  exile 
at  Loches.  Despite  this  reverse  of  fortune  he 
remained  faithful.  In  1596  he  was  made  Gover- 
nor of  Limousin  by  Henry  IV.,  and  in  1022  was 
transferred  to  Gurgenne.  Meanwhile  his  political 
attitude  had  diametrically  changed,  and  he  had 
become  the  boldest  exponent  of  the  independence 
of  the  provincial  noblesse.  He  thus  stood  op- 
posed to  the  concentration  policy  of  Richelieu,  by 
whom  he  was  finally  banished  to  Loches  in  1641. 
Consult  the  biography  by  Montbuson  (Paris, 
1874). 

E'PHAH  (Heb.  cphah,  Copt,  oipi,  from  Copt. 
epi,  to  measure,  opi,  to  count) .  A  dry  measure  of 
the  ancient  Hebrews.  It  contained  ten  omers  or 
three  seahs — about  four  English  pecks. 

EPHAR'MONY  (from  Gk.  iwi,epi,  upon  + 
apfiovia,  harnwiiia,  harmony,  from  apiib^eiv,  har- 
inozein,  to  fit).  The  state  of  the  adapted  plant, 
as  manifested  in  the  plant  form.     See  Ecology. 

EPHE'BUS  (Lat..  from  Gk.  t'077/3os,  from  eVZ, 
epi,  upon  +  ij^rj,  hcbc,  youth ) .  Among  the  an- 
cient Greeks,  a  youth  who  has  just  attained  man- 
hood, which  was  commonly  reckoned  to  commence 
at  the  sixteenth  year.  In  Athenian  constitutional 
law,  it  denoted  one  who  had  attained  his  major- 
ity, but  was  not  yet  a  full  citizen,  i.e.  one  who 
had  begun  his  eighteenth,  but  not  attained  his 
twentieth  year.  These  ephebi  entered  upon  their 
manhood  by  taking  an  oath  of  allegiance  and  de- 
votion to  the  fatherland  in  the  Temple  of  Aglau- 
ros,  and  for  the  next  two  years  were  trained  in 
military  exercises  and  employed  in  garrison  duty. 
When  this  custom  was  introduced  is  not  certain, 
but  in  a  rudimentary  form  it  is  likely  to  have 
existed  from  the  time  of  the  Persian  wars.  In 
the  latter  part  of  the  fourth  century  B.C., 
probably  soon  after  the  battle  of  Chreronea  (b.c 
338),  the  institution  was  put  on  a  firmer  basis, 
which  is  described  by  Aristotle  in  his  work  on 
the  Constitution  of  Athens.  At  the  head  was  a 
cosmetes  (  Kocr/i-qTi^g) ,  elected  by  the  Assembly, 
while  the  ejjhebi  of  each  tribe  were  under  the  di- 
rect supervision  of  a  sophronistes  (o-w^powo-r'^s), 
who  was  elected  by  the  people  from  three  men 
over  forty  years  of  age,  nominated  by  the  fathers 
of  the  boys.  The  first  year  was  given  to  instruction 
in  g\-mnastics,  the  drill,  and  weapons  of  heavy 
and  light-armed  infantry,  and  the  management  of 
the  artillery  engines.  At  the  end  of  the  year  they 
received  a  shield,  spear,  and  military  cloak  from 
the  State,  and  were  assigned  to  garrison  duty  in 
Attica,  and  police  duty  at  the  Assembly.  After 
the  fourth  century  the  institution  underwent 
many  changes,  which  are  reflected  in  the  numer- 
our  inscriptions  in  praise  of  the  ephebi  and  tlieir 
odicers,  which  may  be  found  in  the  Corpus  Jn- 
scriptiomim  Afticarmn,  vols.  ii.  and  iii.  More  and 
more  the  military  side  of  the  training  sank  into 
the  background,  and  the  conijMilsory  character 
disappeared,  so  that  it  finally  became  a  State  sys- 
tem of  education  for  the  sons  of  the  wealthy.  The 
ephel>i  had  their  own  gymnasia,  with  baths  and 
apparently  libraries  attached,  and  there  was  also 
a   special  gymnasium,  the   Diogeneion,   for  boys 


over  sixteen,  who  were  preparing  to  enter  on  the 
ephebic  course.  Full  details  of  this  interesting 
institution,  which  was  imitated  in  other  Greek 
States  can  be  found  in  Dumont,  L'JJphehiv  <it- 
tiquc  (Paris,  1875)  ;  Girard,  in  Daremberg  and 
Saglio,  Dictionnaire  des  antiquitcs  (Paris, 
1892)  ;  Dittenberger,  De  Ephehis  Atticis  (Got- 
tingen,  1863)  ;  Grasberger,  Erziehung  und  Unter- 
richt  im  Klassischoi  Alfertuui,  vol.  iii.  (\^urz- 
burg,  1881). 

EPH'EDRA.  A  genus  of  about  30  species 
of  low,  often  prostrate,  sometimes  climbing,  many- 
branched  shrubs,  natives  of  North  Africa,  south- 
ern Europe,  Asia,  and  subtropical  America.  The 
green  branches,  which  somewhat  resemble  the 
steins  of  Equisetum,  bear  small,  scale-like  sheath- 
ing leaves  and  inconspicuous  flowers.  In  some 
species  the  fruit  is  decorative.  Being  somewhat 
susceptible  to  frost,  the  members  of  this  genus 
are  little  grown  except  where  they  are  not  likely 
to  suffer  from  cold.  They  succeed  best  upon  dry, 
sandy,  and  rocky  slopes,  and  are  easily  propa- 
gated by  seed,  suckers,  or  laj'ers.  For  illustra- 
tion, see  Gymnosperms. 

EPHEM'ERA  (Xeo-Lat.,  from  Gk.  f>i^//epa, 
daily,  from  eiri,  epi,  upon  +  rj/uipa,  hcmera,  day), 
or  Febris  Diaria.  A  fever  which  lasts  only  a 
single  day,  or  part  of  a  day,  and  is  generally  de- 
pendent on  auto-infection  from  toxins,  caused  by 
fermenting  food  in  the  digestive  tract.  It  hardly 
requires  any  other  treatment  than  the  removal 
of  the  cause  with  a  cathartic.     See  Febricula. 

EPH'EMERaDA  (Xeo-Lat.,  from  Lat.  ephe- 
meris-,  (ik.  etprjuep  s,  journal,  from  i(py,uepos,  ephe- 
meras, daily).  An  order  of  insects,  allied  to  the 
dragon-flies,  and  noted  for  their  very  brief  exist- 
ence as  adults ;  hence  they  are  often  called  day- 
flies.    See  May-Fly. 

EPHEM'ERIS  (Lat.,  from  Gk.  i(pr],uepls,  jour- 
nal). A  name  applied  to  astronomical  alma- 
nacs, containing  data  for  each  day.  It  is 
mostly  confined  to  astronomical  tables  giving 
the  daily  places  of  the  sun,  moon,  planets,  and 
fixed  stars,  together  with  other  phenomena  of  the 
heavens.  The  most  important  works  of  the  kind 
at  present  are  published  under  governmental  su- 
pervision. They  include  the  French  Conriais- 
sance  drs  Temps,  the  English  Xaufical  Almanac, 
the  Berlin  Astrotiomisches  Jahrbnch,  and  the 
American  Ephemeris  and  Nautical  Almanac.  See 
Almanac. 

EPH'ESFACA  (Lat..  from  Gk.'ErpTjffiaKd.Ephe- 
siaka,  relating  to  Ephesus.  from"E(^ecros,  Ephesos, 
Ephe.-^us),  or  Epiiesian  Tales.  A  Greek  ro- 
mance by  Xenophon  of  Ephesus,  relating  the  love- 
story  of  Abrocomas  and  Anthia.  In  this  tale  is 
found  the  earliest  source  of  the  story  of  Romeo 
and  Juliet. 

EPHESIANS,  Eplstle  to  the.  One  of  the 
Xew  Testament  group  of  Paul's  Epistles.  It  is 
addressed  to  the  Christians  at  Ephesus,  the  prin- 
cipal city  of  western  Asia  Minor.  The  question 
of  its  authorship,  however,  is  debated,  necessitat- 
ing a  careful  study  of  the  material  which  it 
]n'esents.  Assuming,  as  a  Avorking  hypothesis 
for  such  study,  the  claim  of  Paulinity  involved  in 
the  epistle's  address  (i.  1),  the  folhiwing  facts 
would  seem  to  be  clear:  ( 1  )  .\  generality  of  tone 
involving  a  larger  circle  of  readers  than  any  one 
individual  church  and.  from  the  apparent  unac- 
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quaintance  of  the  Apostle  with  the  readers,  seem- 
ingly excluding  the  specific  locality  of  Ephesus 
giveii  in  the  received  text.  (2)  A  striking  re- 
semblance in  word  and  phrase  to  C'olossians, 
leading  to  the  inference  of  a  contemporaneous 
date  with  this  epistle.  (3)  An  evident  imprison- 
ment on  the  part  of  the  Ajjostle  (iii.  1),  and  an 
imprisonment  which,  in  its  freedom  to  preach 
and  its  opportunity  for  service  (vi.  18-20),  shows 
resemblance  to  the  lenient  conditions  of  his 
Roman  imprisonment,  narrated  in  Acts  and  re- 
ferred to  in  the  Captivity  Epistles.  (4)  A  theme 
(the  ideal  unity  of  the  Church  in  Jesus  Christ 
supreme)  which  ajjpears  to  be  a  most  natural 
development  of  the  theme  of  Colossians  (the 
exaltation  of  Jesus  Christ  as  supreme),  and  a  not 
unlikely  outcome  of  the  dominant  thought  of  the 
Epistle  to  tlie  Romans  (the  commiuiity  between 
the  Jewish  and  Gentile  elements  in  the  Church ) . 
These  facts  agree  quite  significantly  with  the 
epistle's  claim,  and  render  the  assertion  of  its  in- 
consistency with  itself  difficult  of  proof.  Con- 
firmation of  these  facts  is  further  rendered  by 
the  .strong  witness  borne  to  the  epistle  as  a  prod- 
uct of  the  Apostle  by  external  evidence  from  the 
time  of  ]Marcion   (a.d.  140)   down. 

Over  against  all  this  there  Avould  not  seem  to 
be  much  force  in  the  contention  that  the  large 
element  of  catholicity  in  the  epistle  would  indi- 
cate a  post-Apostolic  date,  since  the  catholicity 
which  the  epistle  presents  becomes  simply  a  con- 
sistent development  of  Paul's  own  ideas,  reaching 
its  climax  in  this  encyclical  message  to  the 
churches  of  this  region  so  associated  with  his 
three  years'  Ephesian  work.  It  would  be,  there- 
fore, of  still  less  force  to  call  attention  to  the 
]3eculiarities  of  word  and  phrase  and  general  style 
in  the  epistle;  especially  as  these  peculiarities 
llnd  to  a  large  extent  their  counterpart  in  the 
comjianiou  Epistle  to  the  Colossians,  which  is 
admitted  to  be  Paul's. 

Accepting  then  the  Pauline  origin  of  the  epistle, 
it  becomes  a  most  interesting  question  how  the 
title  'Ephesians'  came  to  be  attached  to  it,  in 
particular  how  'at  Ephesus'  came  to  be  incor- 
porated in  the  address  ( i.  1 ) ,  there  being  no 
local  Ephesian  color  in  the  epistle  and  no  salu- 
tations in  it  to  members  of  the  Ephesian  Church. 
The  significance  of  this  question  is  heightened  by 
the  fact  that  the  documentary  evidence  is  scarcely 
in  favor  of  the  phrase  being  part  of  the  original 
text.  The  early  and  more  important  manuscripts 
omit  it,  while  not  a  few  of  the  early  fathers  show 
they  did  not  I'ead  it  in  their  copies  of  the  letter. 
On  the  other  hand,  the  assigning  of  this  epistle 
to  Ephesus  is  continuous  and  universal  in  the 
Church  from  the  time  of  Irenreus  (a.d.  180). 
How  came  this  tradition  if  'at  Ephesus'  has  failed 
from  the  text  since  the  beginning?  The  answer 
to  this  qviestion  would  seem  to  rest  between  two 
theories.  The  one  would  assume  that  Paul  wrote 
the  letter  to  a  group  of  churches  with  which  he 
Avas  not  personally  acquainted,  situated  outside  of 
Ephesus.  the  association  of  the  epistle  with  this 
city  coming  from  the  natural  drift  of  the  original 
manuscript  to  this  metropolitan  centre  and  its 
preservation  there  fZahn),  the  name  of  the  less 
known  church  which  it  must  have  contained  be- 
ing finally  removed  for  that  of  the  larger  one 
(Jiilicher).  The  other  theory  would  assume  that 
Paul  wrote  the  letter  to  a  sroup  of  churches  of 
which  Ephesus  was  the  leadiiifj  one,  but  all  local 
references  to  which   were   laid   aside  because   of 
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the  general  character  of  the  letter  (A.  Robert- 
son), phrases  being  substituted  which  would 
agree  with  the  fact  that  with  the  larger  number 
of  the  group  he  was  personally  unacquainted.  In 
this  case  the  original  manuscript  would  have  had 
'at  Ephesus'  in  the  text,  since  the  letter  went  in 
the  first  instance  to  the  parent  church ;  but  from 
the  copy  made  for  the  other  churches  it  would  be 
omitted,  Tychicus  supplying  the  name  of  the 
locality  as  he  brought  the  letter  to  it,  coming 
finally  to  Laodicea,  the  last  city  of  the  circuit 
where  his  copy  was  left.  This  would  explain 
Marcion's  finding  of  our  epistle  there  without 
"at  Ephesus'  in  the  text  and  also  the  reference  in 
Colossians  (Col.  iv.  1(3,  "When  this  epistle  hath 
been  read  among  you  cause  that  it  be  read  also  in 
the  church  of  the  Laodiceans.  and  that  ye  likewise 
read  the  epistle  from  Laodicea")  to  the  letter 
which  that  church  was  to  receive  from  Laodicea, 
which  was  the  natural  head  of  this  Lycus  valley 
group. 

Bibliography.  Commentaries:  Beck  (Giitters- 
loh,  1891);  Klopper  (Giittingen,  1891);  Oltra- 
mare,  Commentaire  sur  Ics  epitres  de  Saint 
Paul  a  Colossiens,  Ephesiens  ct  a  Philippiens 
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1892)  :  Von  Soden.  in  Haml-Kommcntar  zum  neu- 
en  Testament  (Freiburg,  1893);  Wohlenberg,  in 
Strack  und  Zockler.  Kommentar  (Munich,  1895)  ; 
Haupt,  in  Meyer,  Kommentar  (6th  ed.,  Gottingen, 
1897)  ;  Abbott,  in  Intei-national  Critical  Com- 
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Holtzmann  ( 3d  ed.,  Freiburg,  1892 )  :  Godet.  Eng- 
lish trans.  (Edinburgh.  1894):  Salmon.  (7th 
ed.,  London,  1894);  Jiilicher  (Leipzig.  1901); 
Weiss,  English  trans.  (London.  1888)  ;  Zahn  (7th 
ed..  Leipzig,  1900)  ;  Bacon  (Xew  York,  1900)  ; 
Moffatt,  The  Historical  yeic  Testament  (New 
York,  1900).  Discussions:  Baur, /'oi/Zi/.?,  English 
trans.  (London,  1873-75)  ;  Holtzmann,  Kritik  der 
Epheser  u.  Kolosserhriefe  (Leipzig.  1872)  :  Hort, 
Prolegomena  to  Romans  and  Ephesians  (London, 
1895)  :  Lightfoot,  "Destination  of  Epistle  to 
Ephesians,"  in  Biblical  Essays  (London,  1893). 

EPH'ESTJS  (Lat.  from  Gk.  'E<f>effos,  Ephesos) . 
One  of  tlie  twelve  Ionic  cities  of  Asia  Elinor.  It 
was  situated  in  Lydia,  near  the  mouth  of  the 
river  Cayster,  in  the  midst  of  an  alluvial  plain. 
Its  origin  is  enveloped  in  myths,  as  in  the  case 
of  all  the  Ionic  cities ;  but  the  reputed  fo\uider 
A^as  Androcles,  son  of  Codrus,  the  last  King  of 
Athens.  The  population  was  by  no  means  all 
Ionic,  as  appears  from  the  fact  that  the  Ephesians 
did  not  celebrate  the  great  Ionic  festival  of  the 
Apaturia.  nor  were  they  divided  into  the  four 
Ionic  tribes.  The  presence  of  the  great  temple  of 
Artemis  (see  Diaxa,  Temple  of)  seems  to  have 
made  it  a  sacred  place  from  an  early  time,  and 
its  situation  at  the  starting-point  of  one  of  the 
great  trade  routes  into  the  interior  of  Asia  Minor 
led  to  its  commercial  prosperity.  It  suffered 
from  the  Cimmerian  invasion,  about  B.C.  655,  and 
early  submitted  to  the  Lydian  kings.  During  the 
Grseco-Persian  wars  we  hear  little  of  tlie  city, 
and  it  played  no  prominent  part  during  the 
Peloponnesian  and  later  wars.  After  the  time  of 
Alexander  the  Great  the  prosperity  of  Ephesus 
seems  to  have  greatly  increased.  The  city  was 
strengthened  and  improved  by  Lysimachus  and 
the  kings  of  Pergamum.  The  Romans  made  it  the 
capital  of  the  Province  of  Asia.  Under  the  em- 
perors it  was  the  most  prosperous  trading  city  in 
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Western  Asia  Minor,  though  we  hear  of  com- 
plaints that  the  right  of  asylum  possessed  by  the 
temple  of  Artemis  was  abused.  The  account  of 
Saint  Paul's  labors  in  Ephesus,  lasting  nearly 
three  years,  shows  the  prosperity  of  the  place 
and  the  importance  of  the  temple  in  promoting 
that  prosperity,  as  well  as  the  passionate  devo- 
tion of  the  people  to  their  great  goddess  (Acts 
xix. ) .  A  vigorous  Christian  Church  was  estab- 
lished in  the  city,  and  later  the  Apostle  John  and 
other  prominent  men  of  the  Apostolic  age  made 
their  headquarters  at  Ephesus.  The  bishop  of 
this  church  was  the  first  of  the  seven  to  whom 
the  Apocalypse  was  addressed.  The  destruction 
of  its  great  temple  by  the  Goths  in  a.d.  263  gave 
it  a  blow  from  which  it  never  recovered.  In  a.d. 
431  it  was  the  scene  of  the  third  general  council 
of  the  Christian  Church.  Its  general  history, 
while  a  city  of  the  Byzantine  Empire,  was  unim- 
portant, and  before  the  days  of  Tamerlane  it  had 
almost  completely  perished.  Certain  cabalistic 
words  or  sayings  said  to  have  been  inscribed  on 
the  base  of  the  statue  of  Artemis  were  copied  and 
carried  about  as  charms.  Hence  to  a  large  num- 
ber of  similar  charms  hung  about  the  neck  and 
repeated  in  a  low  tone  to  avert  danger  was  given 
the   name   Ephesice   liftercr,   or  "E^eVta  ypduuaTa. 

Before  18o3  little  was  known  of  the  topography 
of  Ephesus,  though  the  remains  of  the  stadium, 
theatre,  so-called  gymnasium,  and  a  few  other 
buildings  and  walls  could  be  traced.  Wood's 
excavations  in  search  of  the  Temple  of  Artemis 
assisted  in  clearing  up  some  of  the  uncertainties 
in  the  plan,  but  it  was  not  till  the  Austrian 
Arclueological  Institute  began  its  systematic  ex- 
plorations tliat  any  very  definite  information  was 
obtained.  Work  was  begun  in  1896,  and  is  not 
yet  (1902)  completed.  The  great  harbor  is  now 
known  to  date  from  the  Hellenistic  period  (it  had 
been  thought  Roman ) ,  and  a  broad  street  leading 
from  the  harbor  past  the  theatre,  which  has  been 
fully  e.Kcavated,  and  terminating  in  a  triumphal 
arcli.  furnishes  a  starting-point  for  the  deter- 
mination of  the  topography  of  the  city.  Other 
discoveries  include  a  large  market-place,  some 
200  feet  square,  surrounded  by  colonnades  and 
rooms,  a  large  number  of  inscriptions,  and  many 
ptatues  and  reliefs,  among  them  a  bronze  athlete, 
using  the  strigil,  of  remarkable  beauty.  Consult: 
Guhl,  Ephesiaca  (Berlin,  1842)  ;  Wood,  Discov- 
eries at  Ejyhesus  (London,  1877).  For  the  pre- 
liminary reports  of  the  Austrian  excavation,  con- 
sult: Anseiger  der  pliilosophisch-historischen 
Klasse  der  kaiserlich-koniglichen  Akademie  der 
^Vissenschaften  in  ^Yien  (Vienna,  1897  et  seq.). 
and  -/ahreshefte  des  osterreichischen  archiiologi- 
scheu  Institttts   (ib.,  1898  et  seq.). 

EPHESUS,  Councils  of.  ^Many  councils  were 
held  at  Ephesus.  of  which  two  desen'e  special 
mention:  (1)  The  Third  Ecumenical  Council, 
which  opened  on  June  22,  431.  It  was  called  by 
the  Emperor  Theodosius  II.  at  the  request  of  the 
orthodox,  represented  by  Cyril,  Patriarch  of  Alex- 
andria, and  of  Xestorius,  Patriarch  of  Constan- 
tinople, whom  Cyril  accused  of  heresy  because  he 
tauglit  that  the  two  natures  in  Christ  are  not 
imited  in  one  personalitv:  hence  ]Marv  was  not 
the  -Mother  of  God,'  but  "of  Christ,  the"  Man  with 
whom  God  Avas  joined.  Nestorius  requested  that 
action  upon  the  disputed  doctrine  be  deferred 
until  the  Syrian  bisliops,  wiiose  votes  he  hoped 
would  decide  the  matter  in  his  favor,  should 
arrive.     The  opening  of  the  council  was  delayed 


16  days,  but  they  did  not  come.  On  the  very  first 
day  the  matter  was  settled  against  Xestorius,  and 
he  was  excommunicated  and  deposed.  When  the 
Syrian  bishops  finally  arrived  (June  26  or  27) 
they  held  a  meeting,  and  protested  against  the 
action  of  the  synod,  excommunicated  Cyril,  and 
appealed  to  the  Emperor.  But  Xestorianism  was 
doomed.  The  council  was  attended  by  about  200 
bishops  and  closed  on  July  31.  (See  Xestorius.) 
(2)  The  other  famous  synod  was  convened  in  Au- 
gust, 449,  also  by  the  Emperor  Theodosius  II. 
Under  the  lead  of  Dioscurus,  Patriarch  of  Alex- 
andria and  successor  to  Cyril^  it  proceeded  to 
secure  the  restoration  of  Eutyches,  who  taught 
one  nature  in  Christ,  viz.  the  divine,  and  who 
had  been  deposed  therefor  by  the  Spiod  of 
Constantinople  in  448,  and  the  confirmation 
of  this  doctrine,  which  was  favored  by  the 
Alexandrians.  The  council  was  marked  by  great 
disorder  and  even  violence.  Soldiers  were  brought 
in,  blood  was  shed,  and  Flavian  of  Constanti- 
nople -was  so  maltreated  that  he  soon  died.  But 
the  Alexandrian  doctrine  was  indorsed.  The 
council  is  called  the  Robber  Synod,  and  its  de- 
cision was  quickly  reversed  by  the  Ecumenical 
Coimcil  of  Chalcedon  (451).    See  Eutyches. 

EPH'IAL'TES  (Lat.,  from  Gk.  'E^tdXTTjs). 
( 1 )  A  sou  of  Poseidon  and  Iphimedia.  See  Alo- 
AD.E.  (2)  The  !Malian  who  showed  the  Persians  a 
mountain  path  by  which  they  were  enabled  to 
come  up  beliind  Leonidas  and  his  band  of  Spar- 
tans at  Thermopylae  and  destroy  them.  See 
Leoxidas  ;  Thermopylae. 

EPH'OD  (Heb.  epliod,  vestment,  perhaps  from 
Ciphah,  to  clothe).  The  name  of  one  of  the  gar- 
ments worn  by  the  high  priest  ( Ex.  xxviii.  6-8 ) , 
but  also  worn  by  temple  servants  in  general. 
Samuel  wears  one  (I.  Sam.  ii.  18),  and  also  the 
eighty-five  priests  of  Xob  (I.  Sam.  xxii.  18). 
Likewise  David  wears  an  ephod  when  dancing  be- 
fore the  ark  (II.  Sam.  vi.  14).  It  may  be  as- 
sumed that  the  ordinary  ephod  made  of  linen 
was  less  ornate  than  the  one  used  by  the  high 
priest,  which  was  made  of  costly  material  and 
of  various  colors — blue,  purple,  scarlet,  and  fine 
linen,  interwoven  with  gold  thread.  It  was  held 
in  place  by  two  shoulder-straps,  attached  to  it 
behind  and  passing  over  the  shoulders  to  the 
front.  On  the  top  of  each  of  the  shoulder-pieces 
was  an  onyx  stone  on  which  the  names  of  the 
twelve  tribes  were  engraved,  six  on  each  stone. 
The  ephod  was  worn  over  a  blue  frock,  and  on  its 
front  was  the  jeweled  breastplate  containing  the 
oracle  pouch  for  the  L'rim  and  Thummim.  'Ephod 
is  also  used  in  the  Bible  for  image.  Gideon  is 
said  to  have  made  himself  an  ephod  of  the  golden 
rings  taken  from  the  Midianites  and  to  have 
set  it  up  in  Ophrah.  It  was  evidently  an  object 
of  worship,  and  since  1700  shekels  were  sjient 
on  it.  it  is  natural  to  suppose  that  the  ejihod  was 
the  chief  object  in  the  sanctuary.  Elsewhere  too 
the  ephod  is  spoken  of  in  a  manner  to  permit  of 
no  doubt  that  a  part  of  the  equipment  of  a 
sanctuary  is  meant.  In  Judges  xvii.-xviii.  ]\[icah 
provides  for  an  ephod,  and  here  and  elsewhere  the 
ephod  is  placed  side  by  side  with  the  teraphim 
(e.g.  Hosea  iii.  4),  which  were  small  images  set 
up  in  one's  household  and  used  in  divination. 
The  ephod  may  therefore  have  been  used  in  con- 
nection with  the  teraphim. 

To  reconcile  two  such  divergent  uses  of  the 
same   term  various   theories  have  been  put  for- 
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ward.  The  most  probable  supposition  is  that  the 
ephod,  from  being  originally  a  specific  name  for 
an  object  used  in  divination  ceremonies,  was 
somewhat  generalized  and  came  to  be  applied, 
first  to  the  garment  on  which  the  priest  put  the 
portable  oracle,  and  then  in  a  more  general  way 
to  the  garment  without  the  oracle-pouch,  worn 
by  the  ordinary  priest  when  he  came  to  the 
sanctuary  to  seek  an  oracle.  Consult  Foote, 
"The  Ephod,"  in  Journal  of  Biblical  Literature, 
vol.  xxi.   (1902). 

EPH'ORI  (Lat.,  from  Gk.  e(l>opoL,  ephoroi, 
overseers,  from  iiri,  epi,  upon  +  opdv,  lioran,  to 
look).  An  order  of  magistrates  at  Sparta.  He- 
rodotus attributes  their  creation  to  Lycurgus,  and 
Aristotle  to  King  Theopompus.  while  it  seems 
clear  that  the  Alexandrian  chronologists  had  a 
list  which  extended  back  to  about  B.C.  757.  As 
they  appear  in  Spartan  colonies  of  Thera  and 
probably  Tarentum,  they  must  have  early  become 
an  established  part  of  the  Spartan  Government.  It 
is  clear  that  they  gradually  took  into  their'hands 
the  real  power,  while  the  share  of  the  kings  in  the 
government  was  lessened.  Their  name  seems  to  in- 
dicate that  they  were  originally  appointed  to  see 
that  the  discipline  of  the  State  was  observed, 
which  in  Sparta  implied  nearly  universal  power. 
The  ephori  were  five  in  number;  they  were 
elected  annually  by  and  from  all  Spartans,  and 
the  decision  of  a  majority  was  binding  on  the 
board.  During  the  fifth  and  fourth  centuries  B.C. 
the  ephori  are  the  governing  body  at  Sparta ;  they 
convoke  the  Council  of  Elders  and  the  Assembly, 
receive  ambassadors,  determine  the  mobilization 
of  the  army,  and  during  the  war  are  kept  in- 
formed of  aft'airs  in  the  field  by  secret  dispatches, 
while  two  of  the  board  always  accompany  the 
King  in  his  campaigns.  As  presidents  of  the 
Council  of  Elders  they  could  bring  even  the  kings 
to  trial,  and  it  is  clear  that  their  almost  unlim- 
ited power  during  their  short  term  caused  much 
dissatisfaction  to  the  more  independent  kings. 
The  revolution  of  Cleomenes  III.  temporarily 
destroyed  their  power,  and  though  after  his  over- 
throw in  B.C.  221  the  old  forms  were  nominally 
restored,  the  ephori  do  not  seem  to  have  become 
again  the  iiiling  body.  Even  in  Roman  times  the 
old  name  was  retained  by  a  board  of  five  magis- 
trates at  Sparta,  but  we  are  not  informed  as  to 
their  duties.  Consult:  Dum,  Die  Entstehung  tmd 
Enticickelung  des  spartanischen  Ephorats  (Inns- 
bruck, 1878)  ;  Meyer,  Forschiiiigen  zur  alten  Ge- 
schichte  (Halle,  1892)  ;  and  the  Greek  histories 
of  Grqte,  Holm,  Busolt,  and  E.  Meyer. 

EPH'ORTJS  (Lat.,  from  Gk.  "E^opos )  (c.400- 
C.330  B.C.).  A  Greek  historian,  a  contemporary 
of  Philip  and  Alexander.  He  was  bom  at  Cyme 
in  yEolis,  and  studied  rhetoric  under  Isocrates, 
who  persuaded  him  to  devote  himself  to  history 
instead  of  .oratory.  His  chief  work  was  'la-ropiai, 
a  history  of  the  Greeks  and  barbarians  from  the 
return  of  the  Heraclida?  to  the  siege  of  Perinthus 
(B.C.  340),  a  period  of  750  years.  The  work, 
which  was  the  first  universal  history  attempted 
in  Greece,  consisted  of  thirty  books,  each  of  which 
contained  a  compact  portion  of  the  history,  and 
was  thus  complete  in  itself.  Though  Ephorus' 
style  was  feeble  and  diffuse  he  appears  to  have  been 
a  faithful  narrator,  and  his  work  was  highly 
valued  on  account  of  the  wealth  and  excellent  ar- 
rangement of  its  material.  It  was  extensively 
used  by  Diodorus  Siculus,  and  was  commended 


by  Polybius  and  Strabo.  It  has,  however,  per- 
ished, with  the  exception  of  a  few  fragments 
published  in  Miiller's  Historicorum  GrcecoriDn 
Fragmenta,  vol.  i.  (Paris,  1868).  Consult  KlUg- 
mann,  De  Ephoro  Historico  Grwco  (Gottingen, 
1860). 

EPHRAEM,  e'fra-em,  or  E'PHREM  SY'- 
RUS,  Epiiraim  the  Syrian  (c. 306-78).  The 
greatest  of  the  Syrian  Church  fathers,  known  as 
the  Prophet  of  the  Syrians.  He  was  born  at 
Nisibis,  Mesopotamia,  about  306.  He  was  a  pupil 
of  Jacob,  Bishop  of  Nisibis  (died  338),  became  a 
teacher  in  the  latter's  school,  and  in  325  accom- 
panied him  to  the  Council  of  Xicaa.  In  363  Nisi- 
bis was  ceded  by  the  Emperor  Jovian  to  the  Per- 
sians, and  Ephraim  took  up  his  abode  at  Edessa 
(Orfa).  He  became  a  hermit  and  lived  in  a  cave 
near  the  town.  Toward  the  end  of  his  life  he 
visited  Basil  the  Great  at  Ca?sarea  in  Cajipadocia, 
who  tried  to  make  him  a  bishojj,  but  he  refused 
any  higher  ofiice  than  the  diaconate.  He  died  at 
Edessa,  probably  in  378 — according  to  some  ac- 
counts in  373.  His  death  is  said  to  have  been 
hastened  by  his  efforts  to  relieve  the  sufferers 
from  plague  and  famine  then  raging  at  his  home. 
An  extraordinary  mass  of  fable  and  legend 
has  gathered  about  Ephraim's  name.  He  was  a 
zealous  upholder  of  orthodoxy,  and  wrote  and 
preached  unceasingly  against  idolaters,  'Chal- 
dees,'  Jews,  and  all  heretics.  He  was  a  volu- 
minous writer,  and  has  left  commentaries  on 
nearly  all  the  Old  Testament  in  the  Syriac  or 
Peshitto  version,  as  well  as  many  homilies,  and 
several  hymns  of  much  merit.  His  works  exist 
partly  in  the  original  Syriac,  partly  in  Greek, 
Latin,  and  Armenian  translations.  They  were 
edited  by  the  Assemani  (Rome,  1732-46).  There 
in  also  an  edition  of  Opera  t^clecta  by  Overbeck 
(Oxford,  1865).  Consult  in  English:  Morris, 
Select  Writings  of  Ephraim  the  Syrian  (Oxford, 
1847)  ;  Burgess,  The  Repentance  of  Nineveh  and 
Select  Metrical  Hymns  and  Homilies  (London, 
1853)  ;  Hill,  .4.  Dissertation  on  the  Gospel  Com- 
mentary of  Ephraim  the  Syrian  (London,  1896). 
Ihere  is  a  prose  translation  of  several  hymns 
and  homilies  with  an  introduction  by  John 
Gwynn  in  Nicene  and  Post-Xirene  Fathers,  second 
series,  vol.  xiii.  (New  York,  1898). 

EPHRAIM,  e'fra-im  (Heb.,  fertile,  fruitful 
tract).  The  name  given  in  Gen.  xli.  50-2,  to  tlie 
younger  son  of  Joseph  by  his  wife  Asenath,  and  re- 
garded as  the  eponymous  ancestor  of  the  tribe  of 
Ephraim.  The  territories  of  the  tribe  in  Palestine 
(q.v. )  extended  from  the  brook  Kanah,  where 
Manasseh  began,  southward,  including  the  rich 
counti'y  spoken  of  as  ']Mount  Ephraim'  (Joshua 
xvi.  5  sqq.) .  It  is  to  be  noted,  however,  that  the 
Hebrews  did  not  succeed  in  driving  the  Canaan- 
ites  out  of  this  district  (v.  10),  so  that  in  all 
likelihood  some  mixture  of  Hebrews  with  Canaan- 
ites  took  place.  The  tribe  was,  perhaps,  the  most 
warlike  in  Israel.  Joshua,  the  conqueror  of  the 
Holy  Land,  was  an  Ephraimite  (Num.  xiii.  8), 
and  further  proof  of  their  warlike  spirit  appears 
in  Ephraim's  protests  against  Gideon  (Judges 
viii.  1)  and  Jephthah  (.Judges  xii.  1-7)  for  not 
asking  aid  of  them  in  their  wars.  Shiloh,  at  one 
time  the  seat  of  the  tabernacle,  was  in  Ephraim, 
and  the  prophet  Samuel  belonged  to  the  tribe  ( I. 
Sam.  i.  1 ) .  Ephraim  took  part  in  the  revolt  of 
Saul's  son,  Ishbosheth  (II.  Sam.  ii.  8-9).  and 
later   in   the   successful   revolution   of  Jeroboam 
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(I.  Kings  xii.  1-20).  After  this  revolt  Ephraim 
is  merged  in  tlie  northern  kingdom,  and  of  this 
kingdom  it  formed  by  far  the  most  important 
part. 

Tlie  story  told  in  Gen.  xlviii.  15-19,  of  the 
preference  which  Jacob  gave  tu  Epliraun  in  bless- 
ing him  before  ilanasseh,  althovigh  the  latter  was 
the  older  son  of  Joseph,  is  due  to  an  Ephraimitic 
writer,  but  truthfully  rellects  this  superior  posi- 
tion which  Ephraim  occupied  in  the  northern 
kingdom,  and  its  general  prominence  in  Hebrew 
liistory  before  the  Exile.  The  tribal  traditions 
furthermore  indicate  that  at  one  time  ]Manasseh, 
Ephraim.  and  Benjamin  constituted  a  single 
tribe  known  as  Joseph.  Benjamin  was  the  first 
to  cut  loose,  and  hence  becomes,  in  tribal  meta- 
])hor,  the  younger  brother  of  Joseph.  For  a  time 
iManasseh  and  Ephraim  remained  together,  and 
even  in  Solomon's  days  they  still  unite  for  admin- 
istrative purposes,  but  at  last  Ephraim  also  cut 
loose  and  eventually  outranks  Manasseh. 

EPHRAIM.  A  town  mentioned  in  John  xi. 
54,  to  which  Jesus  retired  from  the  neighborhood 
of  Jerusalem,  because  of  the  hostility  manifested 
by  the  Jewish  authorities.  The  place  is  described 
as  near  a  'desert,'  i.e.  an  uncultivated  tract,  and 
is  probably  to  be  identified  with  the  modern 
Tayyibeh,  a  few  mile^  northeast  of  ancient  Bethel. 
The  Ephraim  of  II.  Sam.  xiii.  23,  the  Ephraim 
of  II.  Chron.  xiii.  19.  the  Aphairema  of  I. 
Maccabees  xi.  34,  and  the  Ephraim  of  Josephus, 
Jcmsh  War.  iv.  9,  all  probably  represent  the 
.same  place.  Practically  nothing  is  known  of  its 
history. 

EPHRAIM  COMDEX.     See  Bible. 

EPH'RATA.  A  township  and  borough,  in 
Lancaster  County.  Pa.  The  borough,  which  was 
incorporated  in  1891,  is  situated  on  the  Reading 
and  Columbia  Railroad,  38  miles  east  by  soutli 
of  Harrisburg,  and  is  a  thriving  place,  with  a 
population,  in  1900,  of  2390.  It  is  noteworthy 
chiefly  on  account  of  having  been  formerly  the 
seat  of  the  mystic  'Order  of  the  Solitary.'  a 
.serai-monastic  community  of  Seventh-Day  Bun- 
kers. The  commimity,  which  contained  both  men 
and  women,  was  founded  by  Johann  Conrad 
Beissel  (q.v. ).  in  173.3.  The  members  adopted  a 
])eculiar  dress,  somewhat  resembling  that  of  the 
Capuchins  or  White  Friars,  and  the  men  wore 
long  beards.  Celibacy  was  looked  \ipon  as  praise- 
worthy, but  marriage  was  permitted.  Property 
was  held  in  common,  although  private  ownership 
A\as  not  forbidden.  ^lany  of  the  members  were 
well  educated;  a  printing-press  was  set  up,  and 
a  nnuil)er  of  works,  in  lioth  English  and  German, 
some  of  them  very  beautifully  made  and  now 
highly  prized,  were  published.  At  the  period  of 
its  greatest  prosperity  the  counmuiity  contained 
nearly  300  persons,  but  about  the  time  of  the 
Revolution  it  began  to  decline,  and  few  traces 
now  remain.  Consult:  Gibbons.  Pennfiijlvauia 
DHtrh  and  Other  Essays  (Philadelphia,  1872)  ; 
and  Sachse's  exhaustive  two-volume  work.  The 
fleniiaii  Sccfariavs  of  Pe)uisi/lr<iiii(i  (Philadel- 
phia,   1899-1900). 

EPH'YDRA,  cf'i-dra  (Xeo-Lat.,  from  (ik. 
ecpvSpos,  I  jilnidroK.  living  on  tlie  water,  from  iin. 
epi,  upon  +  iJdup,  h;i<lor,  water).  A  genus  of 
small  flies,  related  to  the  cheese-mites,  whose  eggs 
and  larvie  are  eaten  by  American  Indians.  One 
species     {Ephi/dra    Jiians]     '\<    cultivated    by    the 


native  Mexicans,  as  was  the  customs  of  their 
ancestors.  Another  species  furnished  food  to 
tlie  aborigines  about  ]Mans  Lake,  Cal.  For  full 
details,  see  Fly. 

EPI,  e-pe'  (Fr.,  ear  of  corn).  The  pointed  ter- 
mination on  the  peak  of  a  pavilion  or  turret,  or 
at  the  end  of  a  roof-ridge,  especially  above  hipped 
roofs,  often  around  an  upright  timber.  In  the 
I'nited  States  a  plain  copper  sheathing  is  ordi- 
narily used;  in  the  iliddle  Ages  it  was  usually  of 
lead.  When  the  ])rotective  sheathing  was  turned 
into  a  decorative  motive.,  it  was  crowned  by  a 
finial  and  had  relief  ornament.  They  were  some- 
times of  carved  stone,  terra-cotta,  or  faience. 

EPIC  CYCLE.  The  name  given  to  a  series  of 
poems  produced  by  various  Greek  poets  of  the 
Ionian  school,  between  c.  800  and  550  B.C.  These 
productions  worked  uji  the  many  legends  centring 
about  the  story  of  Troy,  which  had  been  passed 
over  in  the  J I  tad  and  Odyssey:  they  were  later 
combined  with  the  Homeric  poems  into  an  epic 
cycle  designed  to  give  a  complete  survey  of  mytli- 
olog;^'  from  the  marriage  of  Uranus  and  Goea  to 
the  death  of  Ulysses,  and  the  writers  were  hence 
known  as  Cyclic  poets  (q.v.).  Among  their 
works  were  the  Vypria  of  Stasinus,  forming  an 
iittroduction  to  the  Iliad,  and  the  ^Ethiopis  and 
lliu  Persis  of  Arctinus.  fonning  its  continuation. 
The  interval  between  the  Iliad  and  the  Odyssey 
was  covered  by  the  Xosli  of  Agias  of  Troezen,  and 
the  Odyssey  was  supplemented  by  the  Teleyonia 
of  Eugannnon  of  Cyrene.  Of  these  and  other 
works  only  the  titles,  authors'  names,  and  some 
Iragments  have  come  down.  The  poems  are  chief- 
ly of  importance  from  the  fact  that  the  dram- 
atists drew  on  them  for  their  versions  of  the 
myths.  They  were  later  arranged  for  educa- 
tional jnirpose  by  the  so-called  Cyclographs,  and 
illustrated  by  artists.  A  specimen  of  these  col- 
lections is  preserved  at  Naples  (]\Iarmor  Bor- 
gianum),  and  another,  the  famous  Tabula  Iliaca. 
is  in  the  Capitoline  Museum  at  Rome.  Consult 
Lawton,  The  Successors  of  Homer  (Xew  York, 
1898). 

EP'ICHAR'MUS  (Lat.,  from  Gk.  'EttIxo-puos, 
Epichanuos) .  The  greatest  of  the  Sicilian  comic 
poets.  He  was  born  in  Cos,  but  while  still  a  child 
emigrated  to  Sicily  early  in  the  fifth  cen- 
tury. The  details  of  his  life  are  little  known; 
tradition  says  that  he  lived  to  be  ninety  years  of 
age,  and  was  greatly  honored  by  the  Syracusans. 
Epicharuuis  doubtless  owed  much  to  the  Syra- 
cusan  tyrants.  Gelon  and  Hiero,  who  generously 
aided  lyric  and  dramatic  poets,  that  they  might 
increase  the  lirilliancy  of  the  courts;  and  it  was 
probably  under  their  patronage  that  he  produced 
his  comedies.  These  numbered  36  (according 
to  some  authorities  52),  and  rotighly  fall  into 
two  classes — mythological  travesties  and  realistic 
scenes  from  connnon  life — as  the  extant  titles 
show.  I^o  the  first  belonged  his  Busiris.  Cyclops. 
HepheFsfiis,  Marriage  of  Hebe,  and  Pro))ietheus  : 
to  the  second.  Tlie  Peasant.  The  Msifors  at  the 
Eesliral.  etc.  The  first  class  preserved  the  tradi- 
<i(mal  character  of  early  comedy,  but  the  second 
introduced  new  themes,  closely  allied  to  those  of 
the  Mime  (q.v.).  which  Mas  also  first  developed 
in  Syracuse.  While  Athenian  comedy  was  a  local 
development,  no  doubt  Epicharnuis's  infltience  on 
Attic  comedians  of  the  fifth  century  was  not 
without  its  efTect.  Yet  the  statement  that  Epi- 
charuuis was  the  inventor  of  comedy   (due  to  an 
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epigram,  No.  17  of  Theocritus)  can  be  true  only 
in  this,  that  Epichai'nius  was  one  of  the  first  to 
give  comedy  developed  and  artistic  form.  Epi- 
charmus  was  famous  for  his  philosophical  utter- 
ances, and  his  comedies  continued  to  be  studied 
long  by  philosophers  and  grammarians;  Appolo- 
dorus,'of  Athens,  in  the  second  century  B.C.,  pub- 
lished an  edition  in  ten  books.  The  extant  frag- 
ments are  edited  by  Lorenz  (Berlin,  1864)  ;  Kai- 
bel,  Comicuniin  (Jnecorum  Fraymenta,  pt.  i. 
(Leipzig.  1899). 

EPIC(ENE,  epl-sen  (Gk.  eirlKoivos,  epikohios, 
of  either  gender,  promiscuous ) ,  or  The  Silent 
WoMAX.  A  comedy  by  Jonson  (1609).  Morose, 
an  old  man  who  dislikes  noise,  is  led  to  marry 
Epicoene,  because  of  her  reputation  for  silence, 
and  in  order  to  disinherit  his  fortune-hunting 
nephew,  Dauphine.  After  the  marriage  Epicoene 
at  once  becomes  a  noisy  shrew ;  and  INIorose,  by 
promises  of  reward,  secures  his  nephew's  help  in 
releasing  himself  from  her.  Thereupon  Dauphine 
shows  Epicoene  to  be  a  disguised  boy,  whom  he 
had  brought  to  his  uncle  to  play  him  a  trick. 

EPIC  POETRY.  A  species  of  narrative 
poetry,  dealing  with  an  action  or  series  of  ac- 
tions and  events  of  permanent  interest  and  power. 
Its  theme,  however  varied  in  its  aspects  and  is- 
sues— and  the  epic  manner  favors  multiplicity 
here — must  be,  in  the  last  analysis,  single  in  its 
nature,  and  must  be  developed  in  the  region  of 
the  ideal.  Acts  of  trifling  importance  are  not  for 
this  reason  excluded  from  epic  jwetry,  which 
rather,  in  its  endeavor  to  give  a  broad  survey  of 
human  life,  abounds  in  matters  of  every-daj"  oc- 
currence. But  these  should  form,  at  the  most, 
only  a  background  for  the  elevation  and  greatness 
of  the  rest,  and  must,  like  them,  be  set  forth  in 
noble  phrase.  By  the  Greeks  of  the  classical 
period  it  was,  from  one  point  of  view,  distin- 
guished from  lyric  poetry  by  being  recited  or 
rather  given  in  recitative  instead  of  being  sung, 
and  from  dramatic  poetry  by  being  simply  nar- 
rated instead  of  acted.  But  there  is  a  further 
difference,  as  they  also  saw.  A  lyric  is  the  ex- 
pression of  sentiment  and  mood,  while  a  drama 
deals  primarily  with  the  delineation  of  character 
through  external  action.  In  either  case  the  in- 
terest is  wholly  personal,  and  lies  in  the  portray- 
al of  the  character  of  the  individual.  The  course 
of  events,  which  in  the  drama  form  the  plot,  is 
the  means  whereby  this  portrayal  is  accom- 
plished, and  gains  its  value  from  this  fact,  and 
not  primarily  from  its  own  intrinsic  interest. 
The  web  of  the  action  is  closely  and  compactly 
woven  to  show  the  development  of  character. 
The  successive  scenes  have  a  direct  and  logical 
bearing  upon  the  statement  and  solution  of  the 
problem  ;  and  thus  episodes,  which  form  an  im- 
portant feature  of  epic  structure,  are  properly 
excluded  from  the  drama.  The  epic  poem,  on 
the  contrary,  to  quote  the  words  of  Dr.  Butcher, 
"relates  a  great  and  complete  action,  which  at- 
taches itself  to  the  fortunes  of  a  people  or  to 
the  destiny  of  mankind,  and  which  sums  up  the 
life  of  a  period.  The  story  and  the  deeds  of  those 
who  pass  across  its  wide  canvas  are  linked  with 
the  larger  movement  of  which  the  men  themselves 
are  but  a  part.  The  particular  action  rests 
upon  forces  outside  itself.  The  hero  is  swept  into 
the  tide  of  events.  The  hairbreath  escapes,  the 
surprises,  the  marvelous  incidents  of  epic  story, 
only  partly  depend  upon  the  spontaneous  energy 


of  the  hero."  In  accordance  with  this  the  great 
types  of  character  of  the  primitive  epic  are  na- 
tional rather  than  individual,  in  the  contempla- 
tion of  which  the  nation  recognizes  witli  exultant 
pride  its  glorious  achievements  and  ideals. 
Among  the  Greeks,  for  instance,  this  was  the 
secret  of  the  charm  exercised  by  the  Iliad  and 
the  Odyssey,  and  for  the  French  the  Chanson  de 
Roland  had  the  same  high  significance.  Again, 
in  the  JJneid,  in  which  the  divine  purpose  that 
Rome  should  wield  the  empire  of  the  world  is 
carried  out  through  human  instruments;  the  Ro- 
man people  itself  is  the  real  hero,  as  indeed  Ver- 
gil's contemporaries  must  have  seen  when  they 
called  the  poem  Gesta  Populi  Romani. 

Epic  poems  fall  naturally  into  two  divisions: 
(1)  Those  which,  like  the  Iliad,  the  Cha)ison  de 
Roland,  and  the  Mahabhdrata  are  the  outcome  of 
a  period  of  spontaneous  composition  of  epic 
songs;  (2)  those  which,  like  the  J^neid,  the  Ge- 
rusalemmc  liberata,  and  Paradise  Lost,  are  the 
creation  of  highly  cultivated  and  widely  read 
minds,  consciously  using  a  long-established  fonn 
and  accepted  models.  The  artistic  excellence  of 
the  Homeric  poems,  which  stand  at  the  beginning 
of  historical  Greek  literature,  necessarily  pre- 
supposes an  extended  period  of  poetic  produc- 
tion, during  which  the  material,  partly  mytho- 
logical, partlj"  historical,  of  these  long  poems 
formed  the  subject  of  numerous  shorter  folk-songs. 
In  the  Iliad,  for  instance,  Achilles,  to  please  his 
friend  Patroclus,  sings  in  his  hut  before  Troy  of 
the  K\^a  dvdpuiv ;  and,  in  the  Odyssey,  the  blind 
minstrel  Demodocus.  at  the  Court  of  Alcinoiis, 
sings  to  the  assembled  company  at  the  hero's  re- 
quest a  particular  lay  about  the  making  of  the 
wooden  horse  by  means  of  which  Troy  was  taken 
— a  lay  which,  as  the  context  clearly  implies,  be- 
longed to  a  longer  tale  about  Troy.  Such  epic, 
or  epic-lyric,  songs  must  have  abounded,  and 
must  have  shown  infinite  variation  of  incident 
and  expression ;  for  they  were  the  products  of  a 
youthful  and  buoyant  age,  in  which  fancy,  not 
the  passion  for  scientific  accuracy,  was  supreme. 
This  is,  in  fact,  characteristic  of  popular  poetry 
everywhere.  It  is  markedly  impersonal  and  na- 
tional. All  its  elements  ^ — structure,  metre, 
phrase,  style — are  common  property,  and  every 
complete  poem  is  equally  a  part  of  the  general 
stock.  It  is  never  simply  repeated,  but  at  each 
recitation  undergoes  fresh  changes.  In  Italy,  in 
Servia,  or  in  Russia,  a  song  of  eight  or  ten  lines 
will  show  endless  variations,  and  in  Finland, 
where  the  entire  traditional  poetry  has  one  un- 
varying form,  we  find  a  perfect  type  of  popular 
poetry.  Each  song,  says  Comparetti,  "not  only 
differs  between  singer  and  singer,  but  even  the 
same  singer  never  repeats  it  twice  in  exactly  the 
same  manner,  often  going  so  far  as  to  bind  to- 
gether and  give  as  one  those  songs  which  but  re- 
cently he  recited  as  separate  and  distinct."  This 
last  fact  is  especially  noteworthy  as  bearing  upon 
the  way  in  which  the  epic  song  ultimately  grew 
into  the  epos.  In  the  Icelandic  Poetic  Edda.  the 
lays  which  presers'e  different  parts  of  tlie  earlier 
and  grander  form  of  the  Vfilsung-Xibelung  story 
show  great  diversity  of  treatment  of  a  common 
legend.  The  material  of  these  and  other  lays,  not 
now  extant,  A\as  worked  up  into  the  prose  Volsiin- 
ga-Saga,  the  action  of  which,  as  of  the  lays, 
moves  wholly  in  the  sphere  of  the  magical  and  su- 
pernatural, and  shows  no  trace  of  Christian 
influence.     But    when    toward    the    end    of    the 


EPIC  POETBY. 


793 


EPIC  POETRY. 


twelfth  century  this  story,  common  to  all 
the  Teutonic  stock,  finally  takes  place  in 
South  Germany  as  an  epic  poem,  not  only  is 
the  tale  itself  different  at  times  in  detail  and 
incident,  but  the  entire  atmosphere  and  set- 
ting is  changed.  History  has  taken  the  place 
of  myth.  Brunhild  is  no  longer  a  Valkyr, 
nor  is  Siegfried  able  to  change  his  sliape.  Be- 
lief and  manners  are  Catholic  and  mediieval  in- 
stead of  heathen  and  primitive.  Early  French 
epic  poetry  shows,  perhaps,  even  more  clearly  the 
continuous  change  and  growth  of  popular  song. 
The  Chansons  de  Geste,  as  the  name  implies, 
deal  with  historical  facts;  but  it  is  history  trans- 
formed and  glorified  by  passion  and  imagination 
The  new  and  stirring  sense  of  nationality,  due 
to  the  successes  of  Charles  Martel,  reached  its 
height  in  the  reign  of  Charlemagne,  under  whom 
these  aspirations  for  national  greatness  were  at 
last  almost  entirely  satisfied.  In  particular, 
the  war  in  Spain  (778)  and  the  memorable  dis- 
aster at  Roncesvalles  which  terminated  it  called 
forth  an  extraordinary  outburst  of  epic  song. 
Later,  when  an  age  of  royal  had  been  succeeded 
by  an  age  of  feudal  magnificence,  there  is  another 
great  period  of  epic  productivitj'.  which  gives  ex- 
pression to  the  feudal  ideal.  If  one  examines 
the  Chansons,  whether,  like  the  Roland,  the  Pcle- 
rinage  de  Charlemagne,  the  Roi  Load's,  they  belong 
to  the  royal  period,  or,  like  Rcnaiid  de  Montau- 
ban  and  Girard  de  Roussillon,  to  the  feudal,  one 
discovers  at  once  the  same  conditions  that  appear 
among  the  Teutons  and  the  Finns — a  mass  of  fiuc- 
tuating  poetic  thought  in  a  perpetual  state  of 
composition,  decomposition,  and  recomposition. 
Tliis  poetry  develo])ed  among  the  warrior  class 
and  those  attached  to  its  service,  and  there  is  no 
doubt  that  the  songs  contemporary  with  the 
events  were  often  composed  and  chanted  by  the 
knights  themselves.  But  they  were  especially 
composed  and  made  familiar  to  all  by  the  min- 
strels, the  jongleurs  (q.v.),  who  took  service  with 
the  great  lords,  or  else  more  frequently  made  the 
round  of  the  chiiteaux,  or  sang  their  lays  in 
places  of  public  resort.  Through  their  wandering 
life  they  became  acquainted  with  one  another's 
songs.  In  the  endeavor  to  please  by  giv- 
ing a  touch  of  novelty  to  a  favorite  old 
poem,  they  would  combine  two  or  three  songs, 
modify  them  to  remove  discrepancies,  and  am- 
plify for  the  sake  of  poetical  embellishment 
or  more  stirring  description  of  incident.  In 
this  way  there  came  into  existence  an  im- 
mense body  of  epic  material  contained  in  short 
songs,  which  toward  the  middle  of  the  elev- 
enth century  began  to  take  the  form  of  long  epic 
poems.  Finally,  the  composition  of  the  Chansons 
de  Geste  comes  to  an  end  in  a  period  (from  the 
end  of  the  twelfth  century  to  the  middle  of  the 
fourteenth)  ^\hich  is  in  all  respects  analogous 
to  that  of  the  cyclic  poets  in  Greece.  Tlie  legends 
are  again  rehandled  and  bovmd  together  by  intro- 
ductions, connecting  links  and  continuations, 
and  the  interrelated  genealogies  of  the  heroes 
worked  out  at  length.  The  greatest  of  these 
epics,  the  Chanson  de  Roland,  nnist  be  dated,  in 
its  earliest  extant  form,  full  three  centuries  after 
the  defeat  at  Roncesvalles-.  and  in  this  version 
there  appear,  as  one  might  expect,  some  names 
and  events  of  a  later  age — e.g.  Richard  of  Xor- 
mandy:  the  sack  of  Jerusalem:  the  traitor  Gane- 
lon,    who    probably,    as    Leibnitz    suggested,    is 


Wenelon,  Archbishop  of  Sens,  accused  of  treason 
against  Charles  the  Bald  in  859.  The  Basques 
who  surprised  Charlemagne's  rear-guard  have  be- 
come Saracens;  and  the  King  hmiself,  who  was 
then  thirty-six  years  old,  appears  in  the  form  in 
which,  after  the  close  of  his  reign,  tradition  conse- 
crated his  memory — iin  viellard  a  la  barhe  fleurie. 
Over  a  hundred-  years  later  a  redaction  in  rhjnne 
instead  of  assonance  appears,  with  a  new  ending 
of  some  2000  lines ;  and  of  this  version  we  have 
again  a  large  number  of  remaniements  or  rehand- 
lings. 

The  conclusions  as  to  the  genesis  of  epic  poetry 
to  which  we  are  thus  far  led  are  strengthened  by 
a  study  of  the  Sanskrit  Mahubhdrata.  There  was 
a  like  warrior  class,  the  Kshatriyas,  proud  of 
its  valorous  deeds  and  delighting  in  their  celebra- 
tion in  song;  and  there  is  no  reason  to  doubt  that, 
in  India  as  in  Greece,  Iceland,  Germany,  and 
France,  popular  poetry  flourished  in  the  form  of 
short  epic  lays.  The  Uahabhdrata,  which  con- 
sists of  about  107,000  slokas,  or  couplets,  nearly 
eight  times  the  length  of  the  Iliad  and  the  Odyssei/ 
together,  shows  internal  evidence,  confirmed  by 
statements  in  the  poem,  of  an  earlj'  nucleus  of 
perhaps  one-fifth  of  that  amount.  This  is  the 
l>ortion  which  relates  the  feud  of  the  two  great 
Bharata  houses  whose  rivalry  forms  the  main 
plot  of  the  poem.  But  this  in  its  turn  has  grown 
out  of  shorter  liandlings  of  different  parts  of  the 
story.  The  Purunas,  or  collections  of  ancient  tra- 
ditions, especialh-  ethical  and  theosophic,  agree  in 
much  of  their  matter  witli  the  Mahdbharata,  and 
seem  to  show  that  the  compilers  of  both  drew 
upon  a  common  body  of  popular  verse  tales. 

That  the  poems  which  are  sometimes  called 
the  epics  of  growth  were  formed  out  of  earlier 
Ideine  Licder  is  now  doubted  by  no  one.  What  is 
still  a  warmly  disputed  point  is  the  mode  in 
which  the  combination  was  finally  eft'ected.  \Yas 
the  epos  a  mere  compilation  of  these  sliorter  lays, 
more  or  less  ingeniously  fitted  together,  with  the 
help,  perhaps,  of  some  new  connecting  links,  but 
still  with  such  preservation  of  the  original 
masses  that  the  modern  scholar  with  his  criti- 
cal acumen  can  discern  the  junctures?  Or,  was 
the  entire  material  so  fused  in  the  mind  of  some 
one  great  poet  as  to  come  forth  a  homogeneous 
and  organically  related  whole?  In  1795  F.  A. 
Wolf  published  his  famous  Prolegomena  to  Ho- 
mer, in  which  he  argued  at  length  for  the  view 
that  '"Pisistratus  was  the  first  who  had  the 
Homeric  poems  committed  to  writing  and  brought 
into  that  order  in  which  we  now  read  them."  Karl 
Lachmann,  in  two  papers  read  to  the  Berlin  Acad- 
emy in  1837  and  1841,  maintained  that  the  Iliad 
was  made  of  sixteen  independent  lays,  with  vari- 
ous enlargements  and  interpolations,  all  finally 
reduced  to  order  by  Pisistratus.  Laclimann 
had  already  investigated  the  structure  of  the 
yibelnngenlied,  and  had  reached  the  conclusion 
that  it  consisted  of  twenty  ancient  ballads  which 
had  been  put  together  about  1210;  that  the  col- 
lector or  editor  had  connected  them  by  stanzas  of 
/lis  own  composition,  and  that  in  the  ancient  bal- 
lads themselves  he  had  inserted  unauthentic 
verses.  Since  that  time  the  Homeric  question 
has  been  mucli  discussed,  and  widely  divergent 
theories,  differing  both  in  principle  and  in  detail, 
have  been  put  forth  by  scholars  who  deny  the 
unity  of  the  Iliad  and  the  Odgsseg.  ^Ir.  Walter 
Leaf,  for  instance,  one  of  the  latest,  in  his  Com- 
panion  to  the  Iliad  (1892),  holds  that,  to  an  orig- 
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inal  Wrath  of  Achilles  (about  3400  lines  in 
length),  there  were  added  in  different  ages  exten- 
sive expansions  and  interpolations,  as  well  as 
short  passages  by  which  the  transitions  from  one 
piece  to  another  of  diH'erent  age  were  managed: 
and  he  presents  a  tentative  scheme  of  the  lines 
belonging  to  each  of  the  five  strata  that  he  pos- 
tulates. In  regard  to  the  Xibelmigenlied,  M. 
Lichteuberger,  a  sane  critic,  believes  that  some 
nameless  redactor  put  together  the  ancient  lays 
after  they  had  been  adapted  to  the  manners  of  an 
age  of  chivahy ;  and  ^I.  Gaston  Paris  is  inclined 
to  call  the  poet  of  the  Chanson  de  Roland  an 
arrangeur  rather  than  an  auteiir,  although  "he 
is  mere  tlian  an  ordinary  renouccleiir — he  has 
transformed  the  old  poem."  It  may  be  noted, 
too,  that  in  the  Mahahhfirata,  the  authorship  is 
attributed  to  Vyasa.  the  'arranger'  or  'dia- 
.skeuast.' 

One  of  the  most  important  recent  contribu- 
tions to  the  subject  of  epic  poetry  in  general,  as 
well  as  to  the  character  of  a  particular  epic 
poem,  is  Signore  Comjjaretti's  study  of  the  Fin- 
nish Kalevahi.  The  poetry  of  the  Finns  is  entire- 
ly written  in  runes;  tlie  metre  and  style  are 
everywhere  the  same,  whatever  be  the  nature  of 
the  song.  Out  of  the  entire  body  of  the  tradi- 
tional poems  of  this  people,  by  a  process  of  selec- 
tion and  arrangement  and  by  the  insertion  of 
short  transitional  runes,  Dr.  Lonnrot  constructed 
a  perfect  epos :  though  the  po]nilar  singers,  the 
loitlajaf,  not  only  knew  no  such  poem,  but  were 
imable  to  imagine  one.  The  first  edition  was 
published  in  183.5,  and  contained  thirty-two 
cantos  and  over  12.000  lines.  In  the  last  edition 
of  1849  there  are  fifty  cantos  and  22.800  lines. 
Here,  if  anywhere,  we  have  the  genesis  of  an 
epic  in  accordance  with  the  Wolfian  and  Lach- 
mannian  theory.  Lonnrot,  it  is  true,  did  not 
merely  stitch  togetlier  such  definitely  shaped 
songs  as  those  into  wliich  Lachmann  resolved  the 
Xibelungenlied  and  the  Iliad.  In  working  out  his 
conception  of  this  poem,  which,  as  he  believed, 
existed  in  fragments  in  the  songs  of  the  jieople. 
and  which  he  himself  was  simply  recomposing. 
he  was  obliged  at  times  to  divide  the  runes  and 
recombine  their  parts,  and  to  choose  out  of  the 
innumerable  variants  those  best  fitted  for  his  pur- 
pose. But  in  doing  this  without  adding  anything 
essential  of  his  own  invention,  he  imposed  upon 
himself  a  restriction  impossiVile  for  a  genuine 
laulaja.  and  showed  herein  the  point  of  view  and 
method  of  procedure,  not  of  the  poet,  but  of  the 
scholar — the  heir  of  the  ages,  familiar  with  the 
Homeric  question  and  with  the  theory  of  the 
epos.  Coniparetti  argues  at  length  that,  to  sup- 
pose a  Greek  of  the  time  of  Pisistratus.  a  jon- 
gleur, or  even  the  Indian  Vyfisa  capable  of  work- 
ing in  this  way.  is  to  commit  a  mere  anachronism  : 
that  the  Kalerala  has  in  no  sense  that  unity 
which  is  apparent  in  the  Iliad  and  the  Odyssey, 
in  the  Chanson  de  Roland,  and  even  in  the  Xibe- 
lungf^nlied :  and.  finally,  tliat  "a  long  poem,  creat- 
ed by  the. people,  does  not  exist,  cannot  exist: 
epic  popular  songs,  such  as  could  be  put  together 
into  a  true  poem,  have  never  been  seen,  and  are 
not  likely  to  be  seen  among  any  people.  Every 
long  poem,  withoiit  exception,  anonymous  or  not, 
is  the  work  of  an  individual — is  a  work  of  art." 

Epic  poetry  has  not  been  produced  by  all  races 
nor  by  all  nations.  Thus,  among  the  Servians, 
Russians,  and  Siberian  Tatars,  we  find  epic  or 
epic-lyric  songs:   but   they  are  never  welded  to- 


gether into  an  epos.  The  same  is  true  of  the 
Celts,  who,  in  both  the  branches  of  the  race, 
the  Gadhelic  and  the  Cymric,  developed  an  abun- 
dance of  epic  material,  especially  in  the  two 
great  cycles  of  tradition,  the  Fingalian  or  Ossi- 
anic,  and  the  Arthurian.  The  Anglo-Saxon  Beo- 
Kiilf  is  finely  epic  in  substance,  but  has  scarcely 
the  breadth  and  complexity  of  a  great  epos. 
Spain,  too,  had  her  truly  heroic  figure — the  Cid, 
the  Roland  of  his  country.  But  the  ballads  and 
the  poem  that  sing  his  praises  were  never  worked 
up  into  a  great  national  epic. 

It  remains  to  consider  briefly  the  epics  of  the 
second  class.  Like  those  of  the  first,  these  may 
deal  with  the  traditions,  mythical  or  historical, 
of  the  nation;  but  they  are  in  every  way  the  cre- 
ation of  an  individual  mind,  from  wliich  they 
receive  their  atmosphere  and  color.  They  stand, 
therefore,  in  sharp  contrast  with  the  wholly  im- 
personal work  of  Homer,  for  instance,  in  Greece, 
and  the  poets  of  the  Xibelungcnlied  and  Gudrun 
in  Germany,  and  of  the  Mahabhurata  and  RCimCi- 
yana  in  India — poems  wliich  are  the  natural  out- 
come of  a  fermentation  cpique,  as  ^I.  Gaston 
Paris  calls  it,  and  of  which  it  may  be  truly  said 
that  the  song  dominates  the  singer  rather  than 
the  singer  the  song.  Epics  of  this  personal  char- 
acter belong  to  no  special  period  in  the  history  of 
a  people,  and  their  number  is  still  increasing.  It 
must  suffice  to  mention  a  few  of  these.  In  India 
the  renaissance  of  literary  activity  in  the  fifth 
and  sixth  centuries  a.d.  produced  those  epics 
which,  as  being  the  Avork  of  a  single  poet  (Kavi) , 
are  called  MahahOcya.  or  great  poems — a  name 
already  applied  to  their  model,  the  Ramayana.  as 
being  composed  by  ValniTki.  In  Greece,  in  the 
centviries  immediately  following  the  composition 
of  the  Iliad  and  the  Odyssey,  the  so-called  Cyclic 
poets  further  developed  and  unified  the  Trojan 
cycle  of  legends.  In  the  Alexandrian  period  the 
Argonautica  of  Apollonius  Rhodius  maybe  noted; 
and  in  our  own  era  between  the  fourth  and  sixth 
centuries,  2sonnus  and  Musipus  have  some  claim 
to  distinction.  At  Rome  national  epic  poetry  was 
earl.v  cultivated  by  Xaevius  and  Ennius,  and 
comes  to  its  most  perfect  form  in  the  Augustan 
age,  in  the  .mneid  of  Vergil,  undoubtedly  one  of 
the  great  epics  of  the  world.  Later  we  find  the 
Pharsalia  of  Lucan.  the  Pitnica  of  Silius  Italicu?. 
the  Thcba'is  and  Acliilleis  of  Statins.  In  Persia 
Firdausl.  drawing  upon  good  historical  sources, 
composed  the  Shah-\aniah.  or  "Book  of  Kings" — 
a  complete  history  of  Persia,  which  was  at  once 
hailed  with  enthusiasm  as  the  national  epic. 
Among  the  great  epics  of  modern  times  must  cer- 
tainly be  reckoned  the  Ltisiad  of  Camoens.  the 
Orlando  Furioso  of  Ariosto,  and  the  Gerusalemme 
liberata  of  Tasso,  the  Paradise  Lost  of  ^lilton 
and  the  Messias  of  Klopstock. 

The  epic  has  been  written  also  in  burlesque 
form.  as.  for  instance,  in  the  Batraehomyomachia. 
or  "Battle  of  the  Frogs  and  ^lice."  The  animal 
epic  should  also  be  mentioned,  best  represented 
by  Reinekc  Fuchs. 
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1879)  ;  Gubernatis.  Storia  della  poesia  epica  (Mi- 
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1892-93)  ;     Pizzi,    L'epopea    persiana     (Florence, 

1888)  ;  Darmesteter,  Les  origines  de  la  poesie 
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Zeitschrifl  fiit  die  Wisse)tscliaft  der  Sprache.  vol. 
i.  (Berlin,  1846)  ;  Comparetti.  The  Traditional 
Poetry  of  the  Finns  (London,  1898)  ;  Lichtenber- 
ger,    he    jioeme    et    la    legende    des    Xibehingen 
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(3d  ed.,  Giitersloh,  1889)  ;  Golther,  Studien  zur 
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und  deutschen  Form  der  Xibelungcnsage  (Mu- 
nich, 1888)  ;  MiillenhoflF,  Beowulf:  Untersuch- 
■ungeniiberdasangels-iichische  Epos  unddie  iilteste 
Geschichte  der  gernianischen   Seevolker    (Berlin. 

1889)  ;  ten  Brink,  "Beo\\T.ilf ;  Untersuchungen," 
in  Quellen  und  Forschungen  zur  Sprach  und  Cul- 
turgeschichte  der  germanischen  Volker,  Xo.  62 
(Strassburg.  1888)  ;  d'Arbois  de  Jubainville. 
Cours  de   littcrature  celtique    (Paris,    1883-99)  ; 

Tobler,  "Ueber  das  volkstiimliche  Epos  der  Franzo- 
sen,"  in  Zeilschrift  fiir  Yiilker psychologic,  vol.  iv. 

(Berlin,  1867)  ;  Xyrop,  Storia  dell'  cpopea  fran- 
cese  nel  medio  evo.  trans,  from  the  Danish  (Turin. 
1886)  ;   Paris,  Histoire  poctique  de  Charlemagne 

(Paris,  1865);  id.,  La  littcrature  fran^aise  au 
vioyen  age  (2d  ed.,  Paris,  1890)  ;  Gautier,  Les 
epopees  franquiscs  (2d  ed.,  Paris,  1874-94)  ;  Pio 
Rajna.  Lc  origini  delV  epopea  franccse  nel  medio 
evo  (Florence,  1884),  reviewed  by  Paris  in  Ro- 
mania, vol.  xiii.  (Paris,  1884)  ;  Petit  de  Julle- 
ville,  Histoire  de  In  langue  et  de  la  littcrature 
frangaise,  vol.  i.  (Paris,  1896)  :  Kurth,  Histoire 
poctique  des  Meroringiois  (Paris,  1893)  ;  Heyse, 
""Ueber  italienische  Volkspoesie,"  in  Zeitschrift 
fiir  yolkerpsychologie.  vol.  i.  (Berlin,  1864)  :  Pio 
Rajna.  La  rotta  di  Roncisvalle  nelln  letteratura 
cavalleresca  italiana  (Bologna,  1871);  id.,  Lc 
fonti  dell'  Orlando  Furioso  (Florence,  1876); 
Mila  y  Fontanais,  De  la  poesia  heroico-popular 
castellana  (Barcelona,  1874)  ;  Comte  de  Puy- 
maigre,  Les  vieux  av.teurs  castillans  (2d  ed., 
Paris.  1890)  ;  Dozy,  liecherches  sur  I'histoire  et 
ia  littcrature  dc  I'Espaqne  pendant  le  moyen  age 

(3d  ed.,  Leyden,  1887)  ;  Saint-Marc  Girardin, 
■"De  Fepopee  chretienne  depuis  les  premiers 
temps  jusqu'a  Klopstock,"  in  Revue  des  Deux 
Mondes.  vols,  ii.,  iii.,  iv.  (Paris.  1849-50)  ;  Paris 
Le  Roman  de  Rcnard   (Paris,  1895). 

EP'ICTE'TUS  (C..50-?).  A  celebrated  Stoic 
philosopher,  born  at  Hierapolis,  in  Phrygia.  He 
was  at  first  the  slave  of  Epaphroditus.  a  freed- 
man  of  Nero.,  at  Rome.  He  was  afterwards 
manumitted,  and  devoted  himself  to  the  Stoic 
philosophy.  Domitian  hated  him  on  account  of 
his  principles,  and  banislied  him.  along  with  sev- 
eral other  philosophers,  from  Rome  (a.d.  90). 
Epictetus  settled  at  Xicopolis.  in  Epirus.  Under 
the  pressure  of  the  times  in  which  he  lived  his 
serious  moral  views  received  a  character  rather 
•of  self-denial  than  of  energA'.  His  pupil,  Arrian, 
collected  the  maxims  of  Epictetus  in  the  work  en- 
titled Encheiridion  ('Handbook')  and  in  eight 
books  of  commentaries,  four  of  which  are  lost. 
The  peculiar  excellence  of  the  writings  of  Epicte- 
tus consists  in  their  sim])le  and  noble  earnestness. 
The  real  heartfelt  love  of  good  and  hatred  of  evil, 
irhich  are  often  thought  to  be  an  exclusively  Chris- 


tian feeling,  manifest  themselves  very  finely  and 
beautifully  in  the  philosophy  of  Epictetus,  yet 
there  is  no  evidence  that  he  knew  anything  of 
Christianity.  There  are  several  good  editions  of 
the  works  of  Epictetus,  the  most  complete  of 
which  is  that  of  Schweighaiiser  (Leipzig,  1800). 
There  are  good  translations  by  Mrs.  Carter  (Lon- 
don, 1758),  revised  by  Higginson  (Boston,  1866), 
and  by  Long  (London,  1877,  reprinted  1891). 

EP'ICURE'ANISM.  The  name  applied,  often 
very  loosely,  to  the  system  of  philosophy  based 
more  or  less  on  the  teachings  of  Epicurus  (q.v.). 
The  philosopher  himself,  although  the  majority 
of  his  writings  referred  to  natural  philosophy, 
was  not,  properly  speaking,  a  physicist.  He 
studied  nature  Avith  a  moral  rather  than  with  a 
scientiiic  design.  According  to  him,  the  great 
evil  that  afflicted  men — the  incubus  on  human 
happiness — was  fear;  fear  of  the  gods  and  fear 
of  death.  To  get  rid  of  these  two  fears  was  the 
ultimate  aim  of  all  his  speculations  on  nature. 

He  regarded  the  universe  as  corporeal,  as  infi- 
nite in  extent,  and  as  eternal  in  duration.  He 
recognized  two  kinds  of  existence — that  of  bodies, 
and  that  of  vacuum,  or  space,  or  the  intangible 
nature.  Of  his  bodies,  some  are  compounds,  and 
some  are  atoms  or  indivisible  elements,  out  of 
which  the  compounds  are  formed.  The  world  as 
we  now  see  it  is  produced  by  the  collision  and 
whirling  together  of  these  atoms,  which  possess 
only  the  attributes  of  shape,  size,  and  weight. 
Of  tliese  atoms  there  is  an  infinite  nimiber  of 
various  sizes  and  shapes,  but  of  equal  specific 
gravity.  These  atoms  naturally  fall  downward 
in  the  empty  space,  but  the  direction  they  take 
is  not  absolutely  uniform.  Hence  come  clashes 
between  them  and  combinations,  which  result  in 
the  univei'se  as  we  know  it.  But  beyond  our 
kno\An  world.  Epicurus  held  that  there  are  in- 
numerable others.  He  also  held  the  doctrine  of 
perception  by  images  (Gk.  etSwXa,  eidOla) ,  which 
are  incessantly  streaming  oft'  from  the  surface  of 
all  bodies,  and  which  are  necessary  to  bring  man 
into  relation  with  the  world  without.  In  like 
manner,  he  believed  that  sounding  bodies  threw 
off  emanations,  by  which  human  beings  were 
brought  into  .sympathy  with  them ;  and  that  per- 
ception by  smell  took  place  in  the  same  way.  In 
psycholog;s-  Epicurus  was  a  decided  materialist, 
holding,  for  various  reasons,  that  the  soul  is  a 
bodily  substance,  composed  of  subtle  particles, 
disseminated  through  the  whole  frame,  and  having 
a  great  resemblance  to  spirit  or  breath  with  a 
mixture  of  heat.  It  is  interesting  to  note  that 
Epicurus,  following  Empedocles  (q.v.),  antici- 
pated the  modern  doctrine  of  natural  selection  in 
maintaining  that  natural  causes  gave  rise  to  va- 
rious dift'erences  in  organic  forms,  but  only  those 
able  to  support  themselves  and  to  propagate  their 
species  have  survived.  Epicurus  did  not  deny  that 
there  are  gods;  but  he  strenuously  maintained 
that,  as  'happy  and  imperishable  beings,'  tiiey 
could  have  nothing  to  do  with  the  afi'airs  of  the 
universe  or  of  men. 

Epicurus  next  proceeds  to  deal  with  the  fear  of 
death.  Having  proved  in  his  psychology"  that  the 
dissolution  of  the  body  involves  that  of  the  soul, 
he  argues  that  the  most  terrible  of  all  evils, 
death,  is  nothing  to  us,  since  ichcn  we  are.  death 
is  not ;  and  irhen  death  is,  ire  are  not.  It  is  noth- 
ing, then,  to  the  dead  or  the  living;  for  to  the 
one  class  it  is  not  near,  and  the  other  class  are 
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no  longer  in  existence.  The  insight  shown  hy 
this  remark  has  not  been  sufficiently  appreciated. 

The  positive  part  of  Epicurus's  system  may  be 
noticed  in  a  fev:  words.  He  held  that  pleasure 
was  the  chief  good,  and  it  is  from  a  misappre- 
hension of  the  meaning  of  this  word  as  used  by 
Epicurus  that  the  term  Epicurean  came  to  sig- 
nify one  who  indulged  his  sensual  appetites  Avith- 
out  stint  or  measure.  At  the  same  time,  it  is 
easy  to  see  that  the  use  of  the  word  "pleasure' 
was  calculated  to  produce  the  mischievous  results 
with  which  the  later  Epicureanism  was  charged. 
The  Avhole  question  of  ethics,  then,  comes  to  a 
calculation  and  balancing  of  pleasure  and  pains; 
in  other  words,  the  cardinal  virtue  is  prudence. 
Epicurus  rests  justice  on  the  same  prudential 
basis  as  temperance.  Denying  any  abstract  and 
eternal  right  and  wrong,  he  affirms  that  injustice 
is  an  evil,  because  it  exposes  the  individual  to 
disquietude  from  other  men;  justice  is  a  virtue, 
because  it  secures  him  from  this  disquietude. 
The  duties  of  friendship  and  good-fellowship  are 
inculcated  on  the  same  grounds  of  security  to 
the  individual.  Epicurus  is  distinguished  from 
his  contemporaries  by  the  fact  that  he  taught  the 
doctrine  of  the  freedom  of  the  will. 

Among  the  Romans,  the  system  of  Epicurus 
was  adopted  by  many  prominent  men.  Horace, 
Atticus,  and  Pliny  the  Younger  were  Epicureans; 
and  the  splendid  poem  of  Lucretius  must  have 
recommended  the  system  to  many.  In  modern 
times.  PJpicureanism  was  resuscitated  in  France 
by  Pierre  Gassendi.  who  published  an  account  of 
Epicurus's  life  and  a  defense  of  his  character  in 
1647.  ^lany  eminent  Frenchmen  have  professed 
his  principles :  among  others,  Moliere,  Saint 
Evremond,  the  Comte  de  Grammont.  the  Due  de  la 
Rochefoucauld,  Rousseau,  Fontenelle,  and  Vol- 
taire. Consult  Lange,  Uistori/  of  Materialism 
(Eng.  trans.,  Boston.  1886)  :  Watson.  Hedonis- 
tic Theories  (Glasgow,  1895)  ;  \Yallace,  Epi- 
cureanism (London.  1880)  :  Trezza,  Epieuro  e 
VEpicureismo  (Florence,  1877)  :  Zeller,  Philos- 
ophy of  the  Stoics,  Epicureans,  and  Skeptics 
(Eng.  trans.,  London.  1880)  ;  Kreibig.  Epicurus 
(Vienna,  1886)  :  Goedeckemeyer,  Epicurus'  Ver- 
hiilt)iis  CM  Dcmokrit  in  der  Xaturphilosophie 
(Strassburg,  1897)  :  Gizycki,  Veber  das  Lehen 
iind  die  Moralphilosophie  des  Epicurus  (Halle, 
1879)  :  and  the  histories  of  philosophy  by 
Schwegler,  Ueberweg,  Windelband.  and  others. 
See  Epic  URL'S. 

EP'ICIT'IlirS  (Lat..  from  Gk. ''ETrwwpos.  Epi- 
kouros)  (c. 342-270  B.C.).  An  illustrious  Greek 
philosopher.  He  was  born  probably  in  the 
island  of  Samos,  in  December.  342.  or  January. 
341,  B.C..  six  or  seven  years  after  the  death  of 
Plato.  His  father.  Xeocles,  is  said  to  have  been 
a  schoolmaster,  and  his  mother,  Chaerestrate,  to 
have  practiced  arts  of  magic.  In  his  boyhood 
he  heard  Pamphilus  and  Xausiphanes  lecture  on 
pliilosophy,  but  did  not  claim  to  be  a  pupil  of 
either.  At  the  age  of  eighteen  Epicurus  repaired 
to  Athens  to  present  himself  before  the  members 
of  his  demos  and  to  be  duly  confirmed  as  an 
Athenian  citizen.  His  stay  at  Athens  on  this 
occasion  was  not  long;  when  he  rejoined  his 
father's  family,  however,  it  was  not  at  Samos. 
but  at  Colophon,  whither  Neocles  had  repaired 
upon  being  dispossessed  of  his  home  at  Samos. 
In  his  thirtieth  year  Epicurus  was  settled  at 
^fitylene.  and  there  he  tirst  won   recognition  as 


a  philosopher;  at  Lampsacus  two  or  three  years 
later  he  became  the  head  of  a  school.  But 
Athens  was  the  place  where  philosophers  could 
expect  to  get  their  best  hearing,  and  thither 
Epicurus  returned  about  300  u.c.  Here  he 
bought  a  garden  which  he  used  as  the  seat  of  his 
school.  From  this  circumstance  his  followers 
were  called  the  'philosophers  of  the  garden.' 
Although  women  as  well  as  men  frequented 
the  garden,  and  although  among  these  women 
were  many  of  the  hetierce  (q.v. ).  it  appeared 
that  the  life  of  the  brotherhood  was  conti- 
nent, popular  scandal  to  the  contrary  not- 
withstanding. The  calumnies  which  the  Stoics 
circulated  concerning  the  school  are  uiideserving 
of  notice.  The  success  of  Epicurus  as  a  teacher 
was  signal;  great  numbers  ilocked  to  his  school 
from  all  parts  of  Greece  and  from  Asia  Minor, 
most  of  whom  became  warmly  attached  to  their 
master  as  well  as  to  his  doctrines,  for  Epicurus 
seems  to  have  been  characterized  not  less  by 
amiability  and  beneA^olence  than  by  force  of 
intellect.  He  died  270  B.C.,  in  the  72d  year  of 
his  age. 

Epicurus  was  a  most  voluminous  writer.  Ac- 
cording to  Diogenes  Laertius  he  left  300  volumes. 
Among  others  he  had  written  37  books  on  natural 
philosophy;  a  treatise  on  atoms  and  the  void;  one 
on  love;  one  on  choices  and  avoidances;  another 
on  the  chief  good;  four  essays  on  lives;  one  on 
sight;  one  on  touch;  another  on  images;  another 
on  justice  and  the  other  virtues,  etc.  Almost 
all  tiiese  works  are  lost ;  the  only  writings  of 
Epicurus  that  have  come  down  to  us  are  three 
letters,  and  a  number  of  detached  sentences  or 
sayings,  preserved  by  Diogenes  Laertius,  in  his 
life  of  the  philosopher.  Outside  of  these  the 
principal  sources  of  our  knowledge  of  the  doc- 
trines of  Epicurus  are  Cicero,  Seneca,  and,  above 
all,  Lucretius,  whose  great  poem,  De  Rerum 
Xatura,  contains  substantially  the  Epicurean 
philosophy.  To  these  must  be  added  a  large 
number  of  pajjyri  found  at  Herculaneum  about 
the  middle  of  the  eighteenth  century.  These  con- 
tain fragments  from  Epicurus  and  many  writings 
of  Epicureans,  especially  of  Philodemus.  But 
unfortunately  the  manuscripts  are  in  a  deplor- 
able condition.     See  Epicureaxism. 

EPICY'CIiE  (Lat.  epici/clus,  Gk.  e-iKVK/.oc, 
epikyklos,  epicycle,  from  i~i,  epi,  upon  +  kvk/os. 
kpklos,  circle ) .  The  earlier  astronomers  assumed 
that  all  the  motions  of  heavenly  bodies  take 
place  in  circles,  and  that  all  the  heavenly  bodies 
move  round  the  earth,  which  remains  at  rest  in 
the  centre.  The  observed  phenomena  of  the 
heavens,  however,  were  soon  seen  to  stand  in  glar- 
ing inconsistency  with  these  assumptions.  For 
the  sun  and  moon,  which  manifestly  do  not  al- 
ways move  with  the  same  velocity,  the  eccentric 
circle  (q.v.)  was  imagined.  The  case  of  the 
planets,  whose  motions  were  seen  to  be  some- 
times direct,  sometimes  retrograde,  and  some- 
times altogether  arrested,  offered  still  greater 
difficulties:  to  get  over  which,  the  idea  of  epi- 
ci/clcs  was  hit  upon.  According  to  this  hypothesis, 
while  a  planet  was  moving  in  a  small  circle,  the 
centre  of  that  small  circle  was  itself  describing  a 
larger  circle  about  the  earth.  This  larger  circle 
was  called  the  deferent  (q.v.),  and  the  smaller, 
which  was  borne  upon  it,  was  called  the  epicycle. 
In  this  way  the  motions  of  the  planets  about  the 
earth  were  conceived  to  be  something  like  what 
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the  motion  of  the  moon  about  the  sun  actually  is. 
By  assuming  proper  proportions  between  the  radii 
(if  the  deferent  circle  and  the  epicycle,  and  be- 
tween the  velocities  of  the  two  motions,  it  was 
found  i)ossible  to  account  for  the  motions  of  the 
planets. 

EP'ICY'CLOID  (Gk.  fV/,  cpi,  upon  +  ki'k'/oc, 
kyklos,  circle  +  fiSoc,  eidos,  form).  If  a  circle 
moves  on  the  outside  of  the  circumference  of 
another  circle,  every  point  in  the  plane  of  the 
lirst  circle  describes  an  epicycloid.  This  curve 
first  appeared  in  a  work  of  Diirer's  (1525),  but 
the  name  is  due  to  Roemer  ( 1072) .  It  has  many 
remarkable  properties,  and  is  also  interesting 
from  a  practical  point  of  view.  The  teeth  of 
cog-wheels  must,  as  shown  by  Desargues,  have 
an  epicycloidal  form,  in  order  that  friction  may 
be  minimum.  The  term  formerly  included  the 
cur\^e  described  when  the  moving  circle  was  on 
the  inside  of  the  other,  but  this  'inner  epicy- 
cloid' is  now  called  the  'hypocycloid.'  For  the 
equation  of  this  curve  and  references  to  its  his- 
tory, see  Cycloid;  and  for  a  more  extensive  bib- 
liography, consult  the  Iniermcdiaire  des  Mathc- 
maticiens    (Paris,   1898,   1899), 

EP'IDAM'NUS.     See  Durazzo. 

EPTDAU'RUS  (Lat.,  from  Gk.  'Eiribavpos, 
Kpid(iuroK) .  A  town  of  ancient  Greece,  on  the 
tSaronic  Gulf,  in  the  northeast  part  of  Ai-golis, 
situated  on  a  small  jiromontorv,  in  latitude 
37°  38'  north,  longitude  23°  10'  east.  The  early 
history  of  Epidaurus  is  involved  in  myth,  but 
numerous  religious  connections  with  Attica  lend 
probability  to  the  legend  of  an  original  Ionian 
population.  Later,  it  \\as  a  Dorian  city,  closely 
connected  with,  but  not  subject  to,  Argos.  The 
greatest  prosperity  of  E]ndaurus  seems  to  have 
been  in  the  early  j)criod,  when  it  was  a  member 
of  the  Calaurian  Amphictyony,  and  was  said  to 
have  controlled  .Egina  and  colonized  Cos,  Ca- 
lydniis,  and  Xisyrus.  Its  power  afterwards  de- 
clined, and  during  the  historical  period  it  owed 
its  importance  chielly  to  tlic  proximity  of  the 
celebrated  sanctuary  of  /Esculapius,  which  at- 
tracted patients  from  all  parts  of  the  Greek 
world.  The  site  of  this  temple  was  a  plain  sur- 
rounded by  mountains,  about  five  miles  west 
of  the  town,  still  called  Hieron  (the  sanctuary). 
Epidaurus  (modem  Greek,  Epidhavro)  is  now  a 
small  village,  with  scarcely  a  hundred  inhabit- 
ants, employed  for  the  most  part  in  raising 
vegetables  for  the  Athenian  market.  The  plain 
surrovmding  the  village  is  productive  and  highly 
cultivated.  Here,  in  January,  1822,  a  congress 
from  all  parts  of  Greece  assembled,  and  pro- 
mulgated the  constitution,  known  as  the  'Consti- 
tution of  Epidaurus.'  Consult:  Gardiner,  'Meic 
Chapters  in  Greek  Uifitory  (London,  1892)  ; 
Diehl,  Excursions  in  Greece  (London,  1893).  The 
detailed  descriptions  may  be  found  in  Cavvadias. 
Fotiilles  d'Epidaurr  (Athens.  1893)  :  Defrasseand 
Lechat,  Epidaure  (Paris,  1895),  magnificently 
illustrated  with  conjectural  rest  oral  ions  of  the 
])rinci])al  buildings;  Cavadias,  To  iepbv  tov  ^ AckK-i]- 
iriov  iv  'FjiTidavpi^     (Athens,    1900). 

EPIDEMIC  (Lat.  epidemus,  Gk.  i77i8>/fwr, 
among  the  people,  from  *;r/,  <■/)/,  upon  -|-  dijfioc, 
demos,  people).  A  name  applied  to  diseases 
which  appear  at  intervals  and  spread  over  a 
certain  area,  or  traverse  a  large  section  of  the 
world,  and  attack  a  large  number  of  people.  An 
epidemic    disease    may    become    endemic     (q.v. ), 


and  remain  permanently  in  a  locality.  Cholera, 
is  epidemic  in  certain  parts  of  Europe,  at  inter- 
vals subsiding  and  disappearing;  while  it  re- 
mains endemic  in  India.  Probably  all  diseases 
wiiich  are  epidemic  in  various  parts  of  the  world 
are  endemic  in  certain  localities,  and  the  epi- 
demics are  brought  by  travelers  from  these 
localities;  or  follow  commerce  under  favoring 
conditions,  such  as  starvation  during  famine, 
debility  dejiendent  upon  exposure  to  miasmata 
after  inundations;  swarming  and  migration  of 
insects  which  cany  contagion,  etc.  Drainage 
and  paving  of  streets  result  in  checking  and 
taadicating  an  epidemic  of  malaria  in  a  town. 
Opening  the  pavements  and  tunneling  the  streets 
afford  harbors  in  damp  spots  and  puddles  for 
mosquitoes,  which  propagate  rapidly,  become 
infected  with  the  plasmodium  of  malaria,  and 
transmit  the  micro-organism  to  human  beings ; 
and  tlius  an  epidemic  of  malaria  is  started.  Epi- 
demics of  typhoid  fever  are  almost  invariably 
traced  to  one  or  a  few  cases  of  the  disease,  from 
whose  excrement  drinking-water  has  became  pol- 
luted. Epidemics  are  due,  primarily,  to  dis- 
semination of  bacterial  germs,  though  in  some 
diseases  of  the  contagious  class  (such  as  scarlet 
fever  and  smallpox)  the  causative  germs  have 
not  yet  been  isolated.  They  must  be  checked, 
therefore,  by  bacteriological  precautions.  It  is 
diificult  to  explain  the  cause  of  certain  cycles  in 
which  epidemics  appear  to  move,  regularly  recur- 
ring in  certain  localites;  but  in  all  cases  pre- 
cautions should  be  taken  to  quarantine  people 
entering  a  port  from  an  infected  country,  and 
clothing  and  all  merchandise  should  be  disin- 
fected. Serum  therapy  (q.v.)  promises  a  pro- 
tection against  many  epidemic  diseases,  as  well 
as  treatment  during  disease. 

Epidemics  of  nervous  diseases  have  appeared 
at  times  in  the  history  of  the  world:  as  of 
chorea  (q.v.),  or  of  dancing  mania.  Under  the 
leadership  of  a  person  afflicted  with  paranoia 
(q.v.),  many  people  of  unstable  mental  equilib- 
rium have  been  dominated  by  suggestion  (q.v.), 
and  the  results  have  been  crusades,  persecution 
of  'witches,'  epidemics  of  suicides,  etc.  Con- 
sult Hecker,  Epidemics  of  ihc  Middle  Ages,  trans, 
by  Babington  (London,  1849).  See  Climate; 
Contagion;  Infection;  Cholera;  Typhoid  Fe- 
ver, etc. 

EPIDEMIC  CEREBRAL  MENINGITIS. 
See  ]\rENiN(;iTis. 

EP'IDEN'DRUM  (Neo-Lat.,  from  Gk.  f-/, 
cpi,  upon  -f-  (^^I'tlpov,  dcndron,  tree).  A  genus  of 
strong-growing,  long-stemmed  epiphytal  orchids, 
of  \\hich  nearly  000  species  have  been  found  iji 
Central  America  alone.  Though  some  of  the  spe- 
cies produce  sho\\y  blossoms,  the  majority  have 
flowers  of  rather  unattractive  appearance,  various 
shades  of  greenish  ])urple  being  common.  Tlie 
grouj)  is  of  special  interest,  however,  from  its  in- 
creasing ])oj)ularity  in  hybridizing  witli  tlie 
gaiidier,  w<'aker.  siiort-stennned,  and  more  difli- 
cultly  cultivated  members  of  other  genera,  e.g. 
Cattleya  and  l^adia.  The  operation  is  of  fairly 
easy  j)erf<n'mance  and  often  results  in  vigorous 
jilants,  long  stems,  graceful  racemes,  and  attrac- 
tive lldwers. 

EP'IDER'MIS  (Lat.,  from  Gk.  inn^Fp/uli-,  up- 
I>er  skin,  fioni  fTrl,  cpi,  U])on  -(-  diftfin,  derma. 
skin).  The  cuticiile.  or  scarf-skin,  a  semi-trans- 
parent membrane,  containing  neither  vessels  nor 
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nen^es,  and  everywhere  forming  an  external  cov- 
ering to  the  derma^  or  true  skin.  It  consists  of 
two  layers,  chemically  and  morphologically  dis- 
tinct— \iz.,  the  nnicoits  layer,  which  lies  imme- 
diately upon  the  corium,  and  the  horny  layer, 
which'  forms  the  outermost  surface  of  the  body. 
The  mucous  layer  (the  rete  mueosum  or  rete  mal- 
jnghi)  is  of  a  whitish  or  slightly  brown  tint  (in 
the  negro  dark  gray  or  black),  and  is  composed 
of  rounded  or  cuboidal  cells,  distended  with  fluid, 
and  likewise  containing  minute  granules,  -which 
diminish  in  number  in  the  more  external  cells. 
The  horny  lajer  forms  the  external  semi-trans- 
parent part  of  the  epidermis,  which  in  the  white 
races  is  colorless,  and  is  composed  almost  wholly 
of  uniform  cells  agglutinated  and  flattened.  The 
color  of  the  epidermis  differs  in  different  persons 
and  in  different  parts  of  the  body.  It  is  deepest 
around  the  nipple,  especially  in  women  during 
pregnancy  and  after  they  have  borne  children. 
A  more  or  less  dark  pigment  is  often  deposited 
in  persons  who  are  exposed  to  the  sun,  in  the 
face,  neck,  back  of  the  hands,  etc.  These  tints 
are  not  produced  by  special  pigment-cells,  but  are 
seated  in  the  common  cells  of  the  mucous  layer, 
round  whose  nuclei  granular  pigment  is  deposited. 
In  tlie  negro  and  the  other  colored  races  it  is  also 
only  the  epidermis  which  is  colored.  Morbid  col- 
oration of  the  epidermis  (freckles,  mother's 
marks,  etc.)  is  produced  in  the  same  way  as  the 
coloi'  of  the  negro's  skin.  Numerous  instances  of 
partially  or  entirely  white  negroes  and  of  black 
Europeans,  not  as  a  consequence  of  change  of 
climate,  but  as  an  abnormal  condition  of  the  skin, 
are  on  record. 

The  thickness  of  the  epidermis  varies  extreme- 
ly. While  upon  the  cheeks,  brow,  and  eyelids,  it 
varies  from  ^l  to  Vo  "^^  ^  line,  on  the  palm  of  the 
hand  it  ranges  from  one-third  to  one-half  a  line, 
and  on  the  sole  of  the  foot  sometimes  even  exceeds 
a  line.  In  some  parts  of  the  body  the  horny  layer 
is  thicker  than  the  mucous;  in  other,  the  mucous 
is  the  thicker  of  the  two.  As  the  chief  use  of  the 
epidermis  is  that  of  affording  protection  to  the 
soft  and  tender  subjacent  parts,  it  attains  its 
greatest  thickness  on  those  portions  of  the  body 
(the  palm  of  the  hand  and  the  sole  of  the  foot) 
which  are  most  exposed  to  pressure  and  friction. 
The  hair  and  nails  belong  to  the  integumentary 
system,  as  well  as  horns  in  lower  animals,  and 
are  modifications  of  epidermis.    See  Integument. 

EPIDERMIS.  In  plants,  the  superficial  layer 
of  cells  on  the  bodies  of  the  higher  forms.  See 
ANATOiiY ;  Bark  ;  Cortex. 

EP1D0TE  (from  Gk.  f??/,  epi,  upon  +  8ot6^, 
clotos,  given,  from  diSovai,  didonai,  to  give).  A 
name  given  to  a  group  of  basic  orthosilicate  min- 
erals that  include  zoisite,  epidote,  piedmontite, 
and  allanite.  The  mineral  epidote  proper  is  an 
aluminimn -iron-calcium  silicate  that  crystallizes 
in  the  monoclinic  system:  has  a  vitreous  lustre, 
and  is  of  a  green  to  brown  and  black  color.  It  is 
also  found  massive,  fibrous,  and  granular,  and  is 
common  in  crystalline  rocks.  Its  distribution  is 
world-wide,  but  fine  crystals,  which  may  be  cut  as 
gems,  occur  in  Norway,  Siberia,  the  Tyrol,  and  in 
the  Ignited  States  in  Haddam.  Conn.,  Chester 
Coimty,  Pa.,  at  various  places  in  North  Carolina, 
in  the  Lake  Superior  region,  and  in  Pike's  Peak 
region,  Colo. 

EP'IG.ffi'A.     See   Arbutus,   Trailing. 


EP'IGAS'TRIUM  (Neo-Lat.,  from  Gk,  ^t- 
}(i(77/>t()f,  epujdfftrio^.  over  the  stomach,  from  ctt/, 
cpi,  upon  -\- yaaryfj,  gaster,  stomach).  The  part 
of  the  abdomen  (q.v.)  which  chiefly  corresponds 
to  the  situation  of  the  stomach,  extending  from 
the  sternum  toward  tlie  navel  or  umbilicus  (q.v.). 
It  is  called,  in  popular  language,  'the  pit  of  the 
stomach.'     See  Abdomen. 

EP'IGEN'ESIS  (Neo-Lat.,  from  Gk.  e~i,  epi, 
upon  -j-  -/ivtair,  genesis,  production,  from  ')t,ve- 
ctiat-,  giyiiesthai,  to  be  produced).  A  special  or 
technical  name  for  the  modem  conception  of 
the  growth  and  development  of  the  animal 
organism  from  the  undifl'erentiated  mass  of 
j)rotoplasm  constituting  the  egg.  The  Avord 
is  the  equivalent  of  the  word  'evolution,' 
and  is  opposed  to  the  preformation  views 
of  writers  before  the  time  of  Harvey,  Wolff', 
and  Von  Baer,  and  to  somewhat  similar 
views  advocated  at  the  present  day  by  Weismann. 
The  older  writers,  as  Bonnet  and  Haller,  used  the 
word  'evolution'  in  the  sense  that  we  now  em- 
])loy  the  term  'preformation,'  or  the  onhoitnient 
tlieory.     See  Preformation. 

The  doctrine  or  phenomenon  of  epigenesis  is 
tlie  result  of  the  scientific  study  of  the  embry- 
ology' of  animals  of  all  grades  from  the 
sponge  to  man.  Before  the  rise  of  modern 
cmbryologj'  the  ablest,  most  sagacious  biologists 
and  philosophers  were  evolutionists,  i.e.  pre- 
forinationists.  They  knew  or  recognized  only  the 
external  signs  of  the  process  of  development. 
They  witnessed  the  embr\'o  becoming  an  adult 
animal,  as  a  bud  develops  into  a  blossom.  They 
knew  nothing  of  tlie  nature  of  the  egg-cell,  how 
it  became  fertilized,  subdivided,  and  how  by  the 
multiplication  of  cells  tissues  were  formed  and 
the  different  organs  of  the  embryo  became  de- 
Aeloped-  Tliey  saw  the  butterfly  emerge  from  the 
chrysalis,  the  latter  from  the  caterpillar,  and 
Ihey  conceived  that  the  preformed  germ  of  the 
Initterfly  and  chrysalis  and  caterpillar  existed, 
in  miniature,  in  the  egg  laid  by  the  butterfly. 
Hence  they  believed  that  animals  in  general  were 
a  series  of  cases  of  wrappings,  germ  folded 
within  germ,  and  that  the  process  of  birth  was  a 
throwing  off  of  these  wrappings — a  process  of 
evolution. 

This  ignorance  was  partially  dispelled  by  Har- 
vey (1651),  who  maintained  that  every  living 
being  arose  from  an  egg  ('Omne  vivum  ex  ovo'). 
But  the  founder  of  embryology  was  Kaspar  F. 
Wolff,  who  published  his  famous  Theoria  Genera- 
lionis  in  1759.  He  was  the  first  to  study  the 
embryologj'  of  a  vertebrate  animal — tiie  barnyard 
fowl.  By  means  of  actual  observation  of  the 
enibrj'o  chick  he  endeavored  to  expose  the  fal- 
lacy of  the  doctrine  of  preformation,  to  show 
that  the  animal  was  not  fully  formed  in  the 
germ,  but  that  all  development  proceeded  by  new 
formation,  or  'epigenesis.'  He  maintained  that 
tlie  embryo  consisted  of  unorganized  organic  mat- 
ter, which  only  gradually  became  perfected  in 
the  course  of  its  development,  and  that  Nature 
really  was  able  to  produce  an  organism  from  an 
undifferentiated  material,  simply  by  her  inherent 
forces.  Wolff  failed  to  convince  his  contempo- 
raries, because  he  could  bring  only  isolated  ob- 
servations and  these  doubtful  of  interpretation, 
and  because  he  was  ahead  of  his  time,  naturalists 
then  attaching  more  importance  to  abstract  rea- 
soning than  to  observation. 
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The  next  eiiibryologist  to  lend  by  his  observa- 
tions support  to  the  views  of  Wolff  was  Von 
Baer  in  1829,  and  after  his  time  the  cell  theory 
was  formulated,  and  the  epoch-making  works 
of  the  later  einbryologists,  J.  ^liiller,  Rallike, 
Kolliker,  Remak,  Bischoff.  E.  Van  Beueden,  Ko- 
valevsky,  the  Hertwig  brothers,  Weismann  (in 
his  earlier  works),  and  many  others,  gradually 
built  up  the  modern  science  of  embryology  ( q.v. ) , 
and  entirely  dispelled  the  old-time  preformation 
views. 

Bibliography.  O.  Hertwig,  The  Biological 
Problem  of  To-Day:  Preformation  or  Epigenesisf 
(Eng.  trans.  New  Yoi-k,  1894).  Also  the  works 
of  Haeckel,  Nilgeli,  Strasburger,  H.  de  Vries,  His, 
lloux,  Driesch,  H.  Spencer,  Whitman,  and  other 
authorities  referred  to  under  Embryology. 

EP'IGLOT'TIS.     See  Larynx. 

EPIG'ONI  (  Lat.,  from  Gk.  e-Lyovoc,  epigonos, 
descendant,  from  i-Tii,  cpi,  upon  +  yovor,  gonos, 
offspring,  from  ylypcaOai,  gignesthai,  to  become). 
In  Greek  legend,  a  name  applied  to  the  de- 
scendants of  the  seven  chiefs  who  attacked 
Thebes  in  the  war  between  Eteocles  (q.v.)  and 
Polynices.  After  the  disastrous  defeat  of  this 
expedition  and  death  of  all  the  leaders  except 
Adrastus,  a  second  war  was  imdertaken  by  the 
children  of  the  fallen  chiefs,  and  this  is  known 
as  the  'war  of  the  Epigoni.'  It  seems  that  the 
story  was  told  in  two  forms  in  the  early  epic,  for 
two  lists  of  names  are  preserved,  agreeing  only  in 
six  out  of  eight  or  nine  heroes.  The  result  is 
said  to  have  been  the  capture  of  Thebes,  the  death 
or  flight  of  King  Laodamas,  son  of  Eteocles,  and 
the  establishment  of  Thersander,  son  of  Poly- 
nices, on  the  throne.  In  literary  history  the  term 
epigoni  is  sometimes  applied  to  scholars  who 
limit  tliemselves  to  unfolding  the  ideas  of  the 
great  masters  of  a  previous  age.  See  Seven 
Against  Thebes. 

EP'IGRAM  (Lat.  epigramma,  Gk.  ewlypafifin, 
epigrumma,  inscription,  from  tvl,  epi,  upon  + 
ypd/MfM,  grauuna,  writing,  from  ypd<f>eiv,  gruphein, 
to  write) .  The  epigrams  of  the  early  Greeks  were 
simply  inscriptions  on  tombs,  statues,  and  monu- 
ments, written  in  verse,  and  marked  by  brevity 
and  simplicity  of  style,  but  having  nothing  in  com- 
mon with  what  now  passes  under  the  name.  It 
was  among  the  Romans  that  tiie  epigram  first 
assumed  a  satirical  character.  The  great  masters 
were  Catullus  and  ^lartial.  In  modern  times  an 
epigram  is  understood  to  be  a  veiy  short  poem, 
generally  from  two  to  eight  lines,  containing  a 
witty  or  ingenious  thought  expressed  in  pointed 
phraseologA',  and  in  general  reserving  the  essence 
of  the  wit  until  the  close.  The  term  is  also  more 
loosely  applied  to  thought  expressed  concisely. 
Epigrams  flourished  in  the  period  following  the 
revival  of  learning.  John  Heywood  wrote  six 
hundred,  and  almost  every  Elizabethan  versi- 
fier tried  his  hand  at  them.  Later,  Pope 
became  the  great  master.  Among  the  French 
Clement  Marot  was  one  of  the  first  to  write 
epigrams.  He  was  afterwards  excelled  by 
Boileau,  Voltaire,  and  Piron.  Epigrams  in  Ger- 
man are  for  the  most  part  happily  expressed 
moral  proverbs,  but  the  Xenien  of  Schiller  and 
Goethe  contain  not  a  few  sharp  and  biting  verses 
of  a  satirical  character.  In  Englisii  the  art  of  epi- 
gram, after  having  lieen  practiced  by  Byron  and 
Moore,  fell  into  disuse,  until  revived  by  William 


Watson  in  his  Epigrams  of  Art,  Life,  and  Mature 
(Liverpool,  1884).  Consult:  Booth,  Epigrams, 
Ancient  and  Modern  (2d  ed.,  London,  1805)  ; 
Dodd,  Epigrammatists  of  Mediceval  and  Modern 
Times  (2d  ed.,  London,  1875)  ;  and  Adan-s,  Boole 
of  Epigrams   (London,  1890). 

EPIG'RAPHY.     See  Inscriptions. 

EPIGYNY,  e-plj''i-ni  ( from  Gk.  ittI,  epi,  upon 
+  >uw/,  gyne,  woman).  In  flowers,  a  condition 
in  which  the  sepals,  petals,  and  stamens  seem 
to  arise  from  the  summit  of  the  ovary.  In 
epigynous  flowers  the  ovary  appears  just  below 
the  'flower,'  and  is  often  said  to  be  'inferior.' 
Contrasting  terms  are  'hypogyny'  and  'perigyny.' 
See  Flower. 

EPILEPSY  (Lat.  epilepsia,  Gk.  iinl-r]\pia,  epi- 
lepsia, epilepsy,  from  s-t'/Mfi^dvftv,  epilambanein, 
to  seize  upon,  from  eirl,  epi,  upon  +  Xafi^aveiv, 
lamhanein,  to  seize).  A  form  of  disorder,  com- 
monly tenned  'the  falling  sickness.'  It  is  charac- 
terized by  sudden  insensibility,  generally  with 
convulsive  movements  of  the  voluntary  muscles, 
and  occasionally  arrest  of  the  breathing,  owing 
to  spasm  of  tlie  muscles  of  respiration,  and  tem- 
porary closure  of  the  glottis.  (See  Larynx.) 
Owing  to  the  striking  character  of  the  convul- 
sion of  epilepsy,  it  was,  in  ancient  times,  sup- 
posed to  be  due  to  the  influence  of  the  gods  or  of 
evil  spirits,  and  was  therefore  called  by  the 
Romans  morbus  sacer.  There  are  four  varieties 
of  this  condition:  (1)  Grand  mal;  (2)  petit  mal : 
(3)    psychic  epilepsy;    (4)    Jacksonian  epilepsy. 

In  the  ordinary  form,  or  grand  mal,  the  patient 
is  seized,  without  reference  to  his  condition  or 
occupation  at  the  moment,  with  insensibility, 
often  so  complete  and  sudden  as  to  lead  to  serious 
accidents  and  bodily  injuries;  in  the  most  aggra- 
vated cases  he  has  no  premonitory  sensations 
whatever,  but  falls  down  without  any  attempt  to 
save  himself,  and  usually  with  a  wild  inarticulate 
cry  of  some  kind,  innnediately  after  which  the 
face  is  violently  distorted,  the  head  drawn 
toward  one  or  other  shoulder,  and  the  whole  body 
convulsed.  These  convulsions  follow  in  rapid  suc- 
cession for  a  few  minutes,  and  are  attended  by 
foaming  at  the  mouth,  and  by  great  lividity,  or, 
in  some  cases,  pallor,  which,  with  the  irregular 
spasmodic  movejuents  of  the  lips,  nostrils,  and 
ej'es,  almost  invariably  lead  the  bystanders  to  an 
exaggerated  idea  of  the  innuediate  danger  of  the 
fit.  The  immediate  danger  is,  in  reality,  no( 
great,  excepting  that  the  sudden  attack  may  lead 
to  an  injurious  or  fatal  fall ;  the  tongue,  however, 
may  be  bitten  if  protruded  during  the  convulsion, 
or  the  patient  may  be  so  placed  as  to  injure  him- 
self seriously  by  the  repeated  and  unconscious 
movements  of  his  body,  or  he  may  sufl'ocate  him 
self  by  accidentally  falling  with  his  face  in  water, 
or  otherwise  closing  up  the  mouth  and  nostrils,  or 
by  dragging  upon  a  tightened  neckcloth.  Care 
should  always  be  taken  to  avoid  these  accidents 
by  keeping  the  epileptic  as  much  as  possible 
within  view  of  persons  acquainted  witli  his  con 
dition,  and  able  to  give  such  assistance  as  may 
be  required,  as  well  as  by  warning  tlie  ]iatient 
himself  to  avoid  all  places  in  which  a  fall  would 
be  especially  dangerous.  Any  attempt  to  rouse 
the  patient  by  violent  stimuli,  as  ammonia  ap- 
plied to  the  nostrils,  or  by  dashing  water  in  the 
face,  or,  still  more,  by  administering  medicines 
hastily  recommended,  is  almost  certain  to  do  more 
harm  than  good.    The  tongue  should  be  protected. 
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a  rubber  cork,  or  ink-eraser,  or  other  gag  being, 
if  necessary,  inserted  between  the  teetli ;  the  pa- 
tient sliould  then  be  phiced  on  a  mattress  or  otlier 
soft  place  near  the  ground ;  his  neckclotli  shoulil 
be  removed,  and  the  clothing  loosened  round  the 
chest;  the  head  should  be,  if  possible,  a  little 
raised,  and  a  free  circulation  of  air  maintained. 
The  ordinary  course  of  the  tit  (which  usually 
lasts  from  live  to  twenty  minutes  altogether) 
is  as  follows:  The  convulsions  gradually  diminish 
in  intensity,  and  the  patient  passes  into  a  state 
of  deep  but' motionless  stupor,  with  dilated  pupils, 
and  sometimes,  but  not  always,  with  snoring  or 
noisy  breathing:  the  foaming  at  tiic  mouth  ceases, 
the  color  gradually  returns,  and  this  state  leads 
to  recovery  through  a  more  or  les:.  protracted  but 
apparently  natural  sleep,  the  patient,  on  awaken- 
ing, feeling  fatigued  or  tender  in  the  muscles 
which  have  been  convulsed.  The  sensations  which 
precede  the  fit  in  some  epileptics  have  been  termed 
the  aura  epileptica,  from  their  supposed  resem- 
blance to  a  current  of  cold  air  jiassing  over  the 
body,  and  proceeding  from  the  extremities  toward 
the  head.  In  sgme  cases  the  aura  consists  of 
noise  in  the  ears,  or  a  black  cloud  appearing 
above  the  head,  or  a  feeling  of  nausea  or  faint- 
ness,  or  loss  of  breath.  In  some,  the  premonitory 
sjnuptoms  allow  of  tiine  enough  for  the  patient 
to  lie  or  sit  down,  and  thus  avoid  falling.  In 
most  cases  a  peculiar  inspiratory  noise  or  a  moan 
or  scream  is  emitted,  called  the  cry.  as  the  fit  be- 
gins. Not  infrequently  there  is  no  aura  or  un- 
usual sensation  of  any  kind.  j)receding  the  fit. 
A  tiglit  bandage  ]ilaced  suddenly  upon  the  limb 
in  which  the  aura  begins  may  cut  short  the  fit,  or 
even  prevent  it  altogether. 

In  petit  mal,  the  loss  of  consciousness  lasts  two 
or  three  seconds,  and  the  patient  does  not  fall, 
but  simply  suspends  operations,  stares  fixedly  be- 
fore him.  gasps,  and  resumes  consciousness,  gen- 
erally without  knowing  that  he  had  experienced 
the  attack.  No  treatment  is  necessary  during 
the  attack. 

In  psi/chic  epilepsy  there  are  the  usual 
])remonitoiy  conditions  noticed.  After  a  period 
of  despondency,  irritability,  restlessness,  dread, 
giddiness,  or.  in  some  patients,  intense  ela- 
tion, in  others  an  exhibition  of  voracious  appe- 
tite, instead  of  a  fit  the  patient  exiJcriences  a 
sudden  attack  of  laughing,  weeping,  or  shouting, 
with  extravagant  gesture  and  maniacal  appear- 
ance, and  even  in  some  examples  with  uncontrol- 
lable homicidal  impulse  devoid  of  motive.  This 
is  the  psychic  equivalent. 

In  Jaclvsoniaii  epilepsy,  there  is  no  loss  of  con- 
sciousness :  the  spasmodic  movemeirts  are  con- 
fined to  a  limited  area  or  to  one  extremity.  It 
is  generally  due  to  tumor  of  the  brain  in  the 
part  of  that  organ  which  the  'signal  symptom,' 
or  part  convulsed,  indicates:  it  may  be  due  to  ab- 
scess of  the  brain,  injury,  or  meningitis. 

The  ultimate  danger  of  the  disease  has  little 
relation  to  the  severity  of  the  individual  fits, 
except  in  the  modified  sense  explained  above :  the 
frequency  of  the  attacks  being  apparently  much 
more  apt  to  influence  the  duration  of  life  than 
their  character.  Indeed,  although  epileptics  may 
survive  several  severe  paroxysms  at  distant  inter- 
vals, and  recover  in  the  end  with  an  .-ipparentlv 
unbroken  constitution,  it  rarely  happens  that 
very  frequently  repeated  attacks,  especially  of  the 
})ei\t  mal,  are  luiattended  by  some  permanent  de- 
preciation of  the  powers  of  mind  or  of  body.    The 


most  frequent,  perhaps,  of  all  the  more  serious 
consequences  is  insanity  (q.v.).  Sometimes  the 
development  of  epileptic  insanity  is  attended  by 
palsy,  and  other  indications  of  structural  dis- 
order of  the  brain :  in  other  instances,  no  such 
consequences  occur,  and  the  brain  after  death 
may  be  found  to  have  very  little  tangible  disease, 
or  onh'  such  disease  as  is  found  in  numerous 
other  cases  of  functional  derangement.  Verj' 
often  there  is  loss  of  memory.  Yet  history  fur- 
nishes several  examples  of  epileptics  who  were 
men  of  imusual  mental  ability  and  intellectuality, 
as  e.g.  Julius  Caesar.  Petrarch,  Peter  the  Great. 
JMohanimed.  and  Xapoleon.  Disorders  of  the  diges- 
tion  are  also  not  uncommon,  and  there  is  fre- 
quently a  want  of  tone  or  vigor  in  all  the  bodily 
functions,  which  communicates  an  habitual  ex- 
pression of  languor  and  reserve  to  the  ejiileptic. 

In  some  cases  of  grand  mal,  the  patient  has  a 
succession  of  fit.s,  one  after  another,  without  re- 
gaining consciousness  for  several  hours.  This  is 
termed  status  epileplicus.  and  is  a  grave  condi- 
tion, as  the  patient  may  die  in  it.  After  an  at- 
tack of  grand  or  petit  mal  a  patient  may  experi- 
ence a  condition  of  reduced  consciousness,  during 
which  he  wanders  off  for  a  day  or  a  week,  enter- 
ing shops,  talking  with  people,  eating  in  restau- 
rants, and  otherwise  acting  as  if  conscious;  on 
awakening  he  forgets  entirely  all  that  has  hap- 
pened. Or  there  may  be  a  post-paroxysmal  psy- 
chic manifestation  in  which  the  patient  is  furious 
and  homicidal. 

Masked  epilepsy,  or  epilepsia  larvata,  is  the 
term  given  to  a  condition  succeeding  a  minor  at- 
tack of  epilepsy,  in  which  there  are  random  re- 
marks made  aiid  automatic  acts  performed  by  the 
stupid  and  dazed  patient.  Gowers  is  responsible 
for  the  statement  that  imperfect  loss  of  conscious- 
ness with  automatic  action  constitutes  the  minor 
seizures  in  some  cases,  without  any  initial  epilep- 
tic stage.  He  considers  epilepsy  as  a  disease  of 
the  gray  matter  of  the  brain,  most  frequently  of 
the  cortex,  which  results  in  an  impairment  of  the 
resistance  of  the  nerve-cells  to  the  liberation  of 
energy.  A  sudden  and  violent  liberation  of  nerve 
force  results  in  derangement  of  function  and  im- 
pairment of  consciousness.  Certain  cases  un- 
doubtedly depend  upon  organic  disease,  as  tumors 
or  injuries  to  the  brain  and  its  membranes,  more 
especially  near  the  surface.  Local  sources  of  irri- 
tation in  other  parts  of  the  body  have  acted  as 
reflex  exciting  causes  of  epilepsy,  and  cases  are 
recorded  in  which  the  disease  has  been  cured  by 
the  amputation  of  a  finger  or  the  division  of  a 
nerve.  The  treatment  of  epilepsy  should  consist 
of  alleviation  of  conditions  and  depends  upon  the 
variety  of  the  diease.  Iron.  zinc,  nitrate  of  silver, 
borax,  digitalis,  antipyrine.  the  bromides,  and 
many  other  drugs  have  been  usetl.  Bromides  con- 
trol the  fits,  while  they  are  iised.  in  almost  all 
cases,  but  are  not  curative,  and  their  effect  is 
deteriorating  and  deplorable.  Attention  to  the 
digestive  tract  and  prevention  of  fermentation 
therein,  out-of-door  life,  proper  food  (a  most  im- 
portant matter),  and  baths  have  resulted  in  re- 
covery in  a  few  cases.  Any  treatment  nuist  be 
])rolonged  at  least  tAvo  years.  ^Marriages  of 
epileptics  should  be  absolutely  forbidden. 

^Iedico-Leg.\l  Importaxce  of  Epilep.sy.  At- 
tacks of  psychic  epilepsy  are  of  vast  medico-legal 
importance.  Epilepsy  is  common  among  the 
criminal  class,  and  the  lower  type  of  epileptic  is 
cunning,  deceitful,  treacherous,  and  bold.     Bevan 
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Lewis  calls  attention  to  the  fact  that  leading 
ideas,  delusional  or  otherwise,  prevailing  in  the 
pre-])aroxysnial  stage,  are  likely  to  become  opera- 
tive in  conditions  of  post-epileptic  automatism 
and  during  psychic  equivalents.  It  is  a  hard  task 
to  decide  ^^•hether  an  epileptic  is  accountable  and 
should  be  punished  for  crimes  committed  during 
a  psychical  manifestation,  equivalent  or  post- 
epileptic. The  epileptic  will  perform  automatic- 
ally complex  acts  that  have  the  very  appearance 
of  deliberate  volition.  The  discovery  of  motive 
in  an  interparoxysmal  complaint  or  threat  is 
not  proof  of  the  responsibility  of  the  patient  for 
crime  committed  during  the  attack. 

A  just  disposal  will  be  made  of  these  criminals 
and  of  the  malingerers  for  whom  their  legal  ad- 
vocates enter  a  plea  of  transient  insanity  due  to 
epilepsy,  when  they  are  promptly  confined  in  a 
hospital  under  the  eye  of  a  competent  alienist, 
that  their  inter-paroxysmal  mental  state  may  be 
studied,  and  the  pre-paroxysmal  and  post-paroxys- 
mal stages  of  subsequent  attacks  may  be  observed. 
Study  of  the  intervallary  period  will  generally 
prove  barren  of  result;  rarely  will  it  afford  us 
evidence  of  a  mind  governed  by  delusions.  Study 
of  the  conditions  immediately  antecedent  and 
subsequent  to  tlie  attacks  will  give  us  evidence 
as  to  the  presence  of  genuine  automatism,  of  un- 
controllable impulse,  or  of  blind  fury  operating 
during  reductions  in  consciousness. 

Epilepsy  in  the  Lower  Animals.  Some  of 
tlie  loirer  animals  are  subject  to  epileptic  fits. 
The  disease  is  common  in  dogs,  cats,  and  highly 
bred  pigs.  The  creatures  writhe  with  involuntary 
spasms,  and  are  for  the  time  without  sight  or 
hearing.  Sometimes  the  muscles  of  the  throat 
are  so  involved  that  fatal  suffocation  occurs.  The 
attack  is  generally  preceded  by  dullness,  and  lasts 
from  ten  to  thirty  minutes.  It  is  generally  trace- 
able to  torjiidity  or  irregularity  of  the  bowels, 
worms,  delil)ity,  or  plethora.  In  dogs  it  is  a  fre- 
quent sequel  to  distemper.  In  cattle  it  usually 
occurs  in  connection  with  the  engorgement  of  the 
first  or  third  stomach;  they  throw  themselves^ 
violently  about,  bellowing  loudly,  but  seldom  die. 
It  is  rare  in  horses,  and  differs  from  megrims, 
for  which  it  is  often  mistaken,  but  in  which  there 
are  no  spasms.  The  treatment  consists  in  freely 
opening  the  bowels,  removing  worms  if  any  are 
present,  enjoining  bleeding  and  spare  diet  if 
the  patient's  condition  is  high,  and  generous 
feeding  and  tonics  where  it  is  low.  The  best  pre- 
ventives are  carefully  regnlated  diet,  an  occa- 
sional laxative,  Avith  a  course  of  tonics,  and  espe- 
cially of  arsenic.  Good  results  may  be  obtained 
in  the  treatment  of  cattle  by  giving  four  drams 
of   bromide    of   potash   three   times   daily. 

Consult :  Gowers.  Diseases  of  the  Xervous  Sys- 
tem (London,  IS81)  ;  Lewis,  A  Textbook  of 
Mental  Diseases  (London,  1880)  ;  A  Textbook  on 
Xerroiis  Diseases,  edited  bv  Dercum  (Philadel- 
phia and  New  York,  1000)." 

EP'ILEP'TIC  COL'ONY.  An  establishment 
that  differs  from  an  asylum  or  a  hospital  for 
epileptic  patients,  in  that  it  consists  not  of  one 
building  or  a  group  of  buildings  in  which  the 
patients  are  kept  for  treatment,  but  of  a  large 
ifarm,  in  which  groups  of  epileptics  live  in  cottages 
or  in  many  segregated  l)uildings,  and  spend  their 
time  in  gardens,  out  of  doors,  or  in  workshops, 
schoolhouses.  gynmasia.  amusement  buildings, 
and  chapels,  hospitals,  and  libraries.  The  great- 
est improvement  in  previously  hopeless  cases  and 
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the  largest  proportion  of  cures  are  secured  in  the 
colony  system,  with  little  drugging  and  with  natu- 
ral and  hygienic  conditions  of  life.  The  first  epi- 
leptic colony,  that  of  Bethel,  at  Bielefeld,  in 
the  Prussian  Province  of  ^Yestphalia,  was  es- 
tablished with  four  patients.  The  celebrated 
pastor,  Friederich  von  Bodelschwingh,  first  tool< 
charge  of  it  in  1872.  It  has  been  marvelously 
successful.  With  its  officers,  physicians,  nurses, 
and  emploj'ees,  and  over  1000  epileptics,  the 
colony  contains  over  3600  persons. 

The  patients  are  about  equally  divided  in  num- 
ber between  the  sexes.  About  8  per  cent,  are 
cured:  about  21  per  cent,  are  discharged  im- 
proved; about  21  per  cent,  leave  unimproved; 
about  20  per  cent.  die.  About  61  per  cent,  of  the 
cured  are  under  18  years  of  age.  Only  47  out  of 
over  5000  patients  have  been  turned  over  to  in- 
sane asylums. 

Several  other  colonies  have  been  established  in 
Germany ;  there  is  one  in  Zurich,  Switzerland ; 
one  in  Holland;  and  one  was  established  at 
La  Force,  near  Lyons,  France,  by  John  Bost,  a 
clergj-man.  At  Chalfont  Saint  Peter,  Eng- 
land, a  farm  of  1.35  acres  was  purchased  in  1893 
by  the  National  Society  for  the  Employment  of 
Epileptics,  and  the  first  building  was  opened  for 
patients  in  August,  1894.  There  are  six  houses, 
with  accommodations  for  66  men,  24  women,  24 
girls,  and  24  boys.  England's  second  colony  for 
epileptics  was  established  at  Warford.  near  Al- 
derley,  Cheshire,  in  1900,  upon  an  estate  of  400 
acres.  Detached  buildings  capable  of  holding  24 
inmates  have  been  erected. 

The  Craig  Colony  of  Xew  York,  at  Sonyea,  the 
most  nearly  complete  and  most  extensive  in  this 
country,  was  informally  opened  for  patients  Feb- 
ruary 1,  1806,  starting  with  1900  acres  of  well- 
cultivated  fields,  fine  orchards,  and  productive 
market-gardens,  with  about  thirty  buildings  al- 
ready thereon;  residences,  barns,  and  shops,  the 
latter  used  in  broom-making,  canning  fruits  and 
vegetables,  etc.  On  the  grounds  are  building-stone 
quarries,  brick-clay  deposits,  and  many  acres  of 
standing  timber.  A  sawmill  and  a  flouring-mill 
stand  on  a  rapid  stream,  Avhich  divides  the  tract 
of  land  into  halves.  The  property  fonnerly  was 
the  site  of  a  settlement  of  thrifty  Shakers.  It  is 
the  largest  in  use  for  this  purpose  in  the  world, 
and  is  ideal  in  situation  and  facilities.  An  ath- 
letic field  lias  been  built  where  the  patients  engage 
in  bicycling,  tennis,  baseball,  and  track  sports. 
There  is  a  military  company  of  boys  and  young 
men,  Avhich  has  regular  drills.  A  band  of  about 
twenty  pieces  gives  concerts  from  time  to  time. 
Instruction  is  given,  at  the  schools,  in  reading, 
writing,  letter-composition,  language,  arithmetic, 
drawing,  kindergarten  work,  clay-modeling,  and 
basket-weaving.  Tliere  is  also  a  class  in  manual 
training.  The  census,  September  30,  1901,  was 
as  follows:  440  males,  303  females,  total  743. 
During  the  previous  fiscal  year  198  males  and 
61  females  were  admitted;  the  deaths  numbered 
30;  12  were  transferred  to  asylums  as  insane; 
and  80  were  discharged.  The  net  gain  for  the 
year  was  131.  The  death-rate  for  the  year  was 
less  than  5  per  cent.  The  per  capita  cost  of  main- 
tenance has  decreased  with  the  increase  of  popula- 
tion. \^'ith  an  average  daily  attendance  of  251 
in  1897-98,  the  annual  per  capita  cost  was  $300.02. 
In  1900-01,  with  an  average  daily  attendance  of 
676.41,  it  was  $164.42.  The  total  cost  of  main- 
tenance was  $130,641.45,  which  was  reduced  by 
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home  production  of  canned  goods,  hay,  grain,  fod- 
der, and  vegetables,  to  $111,147.96. 

The  State  of  New  Jersey  set  apart,  in  1898,  a 
farm  of  187  acres  on  the  Sourland  ^Mountain, 
near  Skillman,  Somerset  County,  for  the  estab- 
lishment of  an  epileptic  colony.  Later  it  ac- 
quired the  adjoining  farm  of  213  acres,  on  which 
buildings  are  being  erected  for  the  reception  of 
the  1000  epileptic  patients  who  are  wards  of 
the  State.  The  Massachusetts  colony  for 
epileptics  Avas  opened  in  1898  at  ^Ion- 
son,  and  comprises  237  acres,  one-half  of  which  is 
tillable.  It  shelters  over  250  patients.  A  private 
corporation,  known  as  tlie  Pennsylvania  Epileptic 
Hospital  and  Colony  Farm,  established  in  1898  a 
colony  of  thirty  patients  at  Oakbourne,  on  a  farm 
of  110  acres.  Illinois  began  to  establish  her  State 
epileptic  colony  at  Notch  Cliff,  near  Elsah,  in 
Jersey  County,  to  acconmiodate  the  4000  or  5000 
epileptics  in  the  State,  and  Te.xas  began  to  es- 
tablish a  colony  for  epileptics  near  Abilene  in 
1902. 

EPTLO'BIUM:  (Xeo-Lat.,  from  Gk.  iirl,  epi, 
upon  +  ?.o,36i;,  lohos,  lobe,  pod) .  A  genus  of  plants 
of  liie  order  Onagrariea^.  the  members  of  which 
have  four  deciduous  sepals,  four  petals,  a  much 
elongated,  quadripartite,  many-seeded  capsule, 
and  seeds  tufted  with  hairs  at  one  end.  Tiie  spe- 
cies are  herl)aceous  perennials,  natives  of  temper- 
ate and  cold  countries,  and  very  widely  diffused 
in  both  the  Xorthern  and  the  Southern  Hemi- 
spheres. The  fireweed  (Epilohittm  aufjustifoli- 
um)  is  frequently  planted  in  gardens  and  shrub- 
beries on  account  of  its  numerous  and  beautiful 
rose-colored  flowers.  It  is  called  fireweed,  from 
its  very  common  occurrence  in  tracts  that  have 
been  recently  burned  over,  in  which  places  it  is 
one  of  the  first  plants  to  appear.  It  is  found  in 
very  northern  regions.  The  pith,  when  dried, 
yields  a  quantity  of  sugar  to  boiling  water,  and 
is  used  in  Kamchatka  for  making  a  kind  of  ale, 
from  wliieh  also  vinegar  is  made. 

EP'ILOGUE  (Lat.  epilogus,  Gk.  irrO.oync,  con- 
clusion, from  e-i\h/Eiv,  epilegein,  to  say  in  addi- 
tion, from  f-/,  epi.  upon  -f-  Xeyetv,  lefjein,  to  say). 
In  oratory,  the  summing  up  or  conclusion  of  a 
discourse :  but,  in  connection  with  the  drama, 
it  denotes  the  short  speech  in  prose  or  verse  which 
frequently,  in  former  times,  was  subjoined  to 
plays,  especially  to  comedies 

EPIMENIDES,  ep'i-men'i-dez  (Lat.,  from  Gk. 
'Eni/iEi'lS/is).  A  Greek  priest  of  Crete,  said  to 
have  come  to  Athens  about  B.C.  600.  and  purified 
the  city  from  the  guilt  contracted  by  putting  to 
death  the  adherents  of  Cylon  (q.v. ).  The  person- 
ality of  Epimenides  early  became  hidden  under  a 
mass  of  legend,  as  in  the  case  of  other  prophets 
of  new  religious  revelations  in  the  seventh  and 
sixth  centuries  b.c,  when  the  Orphic  movement 
was  at  its  height,  and  to  him  was  attached  the 
common  folk-tale  of  a  prolonged  sleep.  To  him 
are  attributed  the  lines  cited  by  Saint  Paul 
(Titus  i.  12)  :  "The  Cretans  are  always  liars,  evil 
beasts,  idle  gluttons."  He  is  also  said  to  have 
written  a  poem  on  the  voyage  of  the  Argonauts, 
and  numerous  oracles.  Consult:  Schultess,  De 
Epimcnidc  Crete  (GiJttingen,  1877)  ;  Loescheke, 
Die  Enncakrunos-Episodc  bei  Pausanias  (Dorpat, 
1883)  ;  Toepfer,  Aitische  Genealogie  (Berlin, 
1889)  ;  Kern,  De  Orphei,  Epimenidis,  Pherecydis 
Theogoniis  (Eerlin,  1888)  ;  Diels.  Epimenides  von 
Kreta   ( Sitzungsberichte  der  Berliner  Akademie, 


1891)  ;  Rohde,  Psyche  (Freiburg,  1890-94)  ;  De- 
moulin,  Epimcnidc  dc  Critc   (Brussels,  1901). 

EPIME^HEUS  (Lat..  from  Gk.  'E7nfi7fie{,s^ 
afterthouglit) .  The  son  of  lapetus  and  Clj'mene, 
brother  of  Prometheus  and  husband  of  Pandora 
( q.v. ) ,  with  whom  he  begot  Pyrrha,  the  wife  of 
Deucalion.     See  Prometheus. 

EPINAL,  a'pe'nal'.  The  capital  of  the 
French  Department  of  Vosges.  situated  at  the 
western  base  of  the  Vosges  Mountains  on  both 
banks  of  the  Moselle,  264  miles  by  rail  east- 
southeast  of  Paris  ( Map :  France,  N  3 ) . 
It  is  a  well-built,  handsome  town,  with  clean 
and  regular  streets,  a  number  of  squares,  a  hos- 
pital, a  college,  and  a  library  containing  a  num- 
ber of  valuable  old  volumes.  Tiie  departmental 
jnuseum  contains  several  collections  and  a  fine 
j)icture  gallery.  Among  its  chief  buildings  are 
the  parish  church,  an  antique  Gothic  structure; 
the  barracks,  and  the  residence  of  the  prefect 
of  the  department.  There  are  ruins  of  an  old 
castle  and  scanty  remains  of  ramparts  of  the 
thirteenth  centurj'.  ilodern  forts  crown  the  sur- 
rounding hills.  A  monument  commemorates 
the  victims  of  the  war  of  1870-71,  when  the  Ger- 
mans occupied  the  town  after  a  brief  battle. 
Epinal  has  a  variety  of  manufactures,  includ- 
ing cotton  fabrics,  wrought-iron,  pottery,  cutlery, 
paper,  and  leather,  and  has  some  trade  in  grain, 
wine,  and  timber.     Population,   in   1901,  28.080. 

EPINAL  GLOSSARY.  A  glossary  of  Anglo- 
Saxon  and  Old  Saxon,  ascribed  to  the  end  of  the 
seventh  century,  and  so-called  because  preserved 
at  Ejiinal.  France.  A  facsimile  has  been  pub- 
lished by  Sweet  (London,  1883). 

EP1NASTY  (from  Gk.e-l,  epi,  upon  +vaar6i, 
nastos,  closely  packed,  from  ma-astv,  nassein,  to 
press  close).  In  plants,  the  more  rapid  growth 
of  a  dorsiventral  organ  upon  its  upper  side,  caus- 
ing the  organ  to  bend  downward  or  to  be  pressed 
close  to  the  earth.  This  may  be  brought  about  by 
various  external  causes  or  by  unknown  internal 
causes.    See  Growth. 

EPINAY,  a'pe'niV,  Louise  Florence  Petro- 
xiLLE  Tardiex'  d'Esclavelles  de  l.\  Live  d' 
( 1726-83).  A  French  writer  of  memoirs,  born  at 
Valenciennes.  The  friend  of  noted  literary  men, 
among  them  Diderot.  D'Alembert.  and  Holbach. 
her  relations  with  Rousseau  and  F.  ^i.  Grimm 
were  more  intimate  still.  She  had  been  unhappi- 
ly married  at  nineteen  to  a  cousin,  who  proved 
worthless,  and  in  1756  she  retired  to  a  cottage, 
llie  famous  Hermitage,  in  the  valley  of  Mont- 
morency, where,  during  Grimm's  absence  from 
France  (1775-76),  Rousseau  resided.  There,  with 
the  help  of  Diderot,  she  conducted  acceptably 
Grimm's  famous  Correspondence  u-iih  European 
Courts.  She  Avrote  Lcs  conversations  d'Emilie 
(1774),  a  complement  to  Rousseau's  Emile,  de- 
signed for  the  education  of  her  granddaughter, 
and  croAATied  by  the  Academy  in  the  year  of 
her  death,  and  Memoires  et  correspondance  (3 
vols.,  1818).  Consult;  Fallue.  La  Marquise 
d'Epinay  (Paris,  1866)  ;  Percy  et  Maugras,  La 
jeunesse  de  Madame  d'Epinay  (Paris.  1882),  and 
Les  dernicres  annees  de  Madame  d'Epinay  (ib., 
1883). 

EP'IOR'NIS.     See  iEpYORNis. 

EPIPHA'NIUS  (Lat.,  from  Gk.  'Eiri,pdpios, 
Epiphanios),  Saixt  (c.315-403).  A  Christian 
bishop  and  writer.     He  was  born  of  Jewish  par- 
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1.  JONOPUS,  species. 


JONOPUS,  species. 

FROM   RIGHT  TO  LEFT:    above,  Philodendron  cannifolium;   beneath,  Codonanthe  Devosii  ;  above  (tree-like)  FICUS 
species;  Vriesea  ;   beneath,  Anthurium   species;   Rhipsalis,  two  species. 


(After  Schimper.) 
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ents  in  Besanduke_,  a  village  near  Eleutlieropolis, 
Judea,  about  315.  He  may  have  been  educated 
among  the  Egyptian  hermits.  On  his  return  home 
at  the  age  ot  twenty  he  established  a  monastery 
and  became  its  head.  He  was  ordained  a  priest 
and  rose  to  tiie  rank  of  Bishop  of  Constantia  ( for- 
merly Salamis)  in  Cyjirus,  and  continued  in  that 
office  from  367  till  his  death,  in  403.  His  monas- 
tic zeal  covered  the  island  with  monasteries  and 
his  polemical  talents  were  conspicuously  mani- 
fested against  Origen  (q.v. ) .  Among  his  writings 
the  most  important  are  the  Ancoratus,  a  polemic 
against  Origen;  the  Anacephalceosis,  summaries 
of  theology  and  ritual;  and  the  Panarion,  or  cata- 
logue of  all  heresies  (80  in  number) .  As  an  histo- 
rian Epiphanius  was  credulous  and  one-sided.  His 
works  are  in  iligne,  Patrol.  Grceca,  xli.-xliii., 
and  have  also  l)een  edited  by  Dindorf  (Leipzig, 
1850-G2).  The  Panarion  is  separately  edited  by 
F.  Oehler  (Berlin,  1859-61)  ;  the  Ancoratiis  and 
Anacephaheosis  are  in  German  translation  in  the 
Kempten  library  of  the  Fathers.  Consult  Lip- 
sius,  Zitr  Quellenkritik  dcs  Epiphanius  (Vienna, 
1865). 

EPIPH'ANY  (Lat.  epiphania,  from  Gk.  k-ni- 
(pdveia,  vpipJianeia,  appearance,  from  kTvupavys, 
cpiphunes,  evident,  from  e-i(l>aiveiv,  epiphainein, 
to  appear,  from  ^tt/,  epi,  upon  -{-(paivsLv,  phainein, 
to  be  evident.  Skt.  bhdn,  to  shine,  Olr.  ban, 
white) .  A  festival  held  on  the  6th  of  January  by 
the  Roman  Catholic,  Eastern,  and  Anglican 
Churches  in  commemoration  of  the  manifestation 
of  Christ.  Three  different  events  are  included  in 
this  celebration.  As  early  as  the  third  century 
at  least  it  was  observed  as  the  commemoration 
of  the  baptism  of  Christ  and  His  revelation  to 
the  world  as  the  Son  of  God.  Later,  in  the  East  it 
was  also  taken  to  commemorate  the  manifestation 
of  divine  power  in  Christ's  first  miracle  at  Cana 
in  Galilee.  In  the  Western  Church  the  adoration 
of  the  ]\Iagi  was  principally  put  forward,  the  bap- 
tism being  sijecially  mentioned  in  the  service  for 
the  octave,  and  the  miracle  of  Cana  on  the  suc- 
ceeding Sunday.  In  both  East  and  West  the  Epiph- 
any has  always  been  a  festival  of  the  highest 
rank,  and  in  the  Eastern  Church  the  privilege 
still  remains  of  dispensation  from  abstinence 
should  the  day  fall  on  a  Friday,  which  in  the 
Roman  Catliolic  Church  is  now  confined  to  Christ- 
mas. IMany  special  observances  are  or  have  been 
connected  with  the  day,  which,  under  the  name  of 
Twelfth  Day,  Twelfth  Night,  was  a  time  of  spe- 
cial merrj'-making  in  England,  and  closed  the 
Christmas  festivities.  By  provision  of  the  Coun- 
cil of  Nica'a,  the  date  of  Easter  for  the  year  (then 
computed  at  Alexandria)  w'as,  and  still  is  in  the 
Roman  Catholic  Church,  solemnly  announced  to 
the  faithful  on  this  day.  In  many  places  the 
blessing  of  water  (frequently  in  rivers),  and  in 
some  of  houses,  takes  place  on  this  day.  Sover- 
eigns commonly  offered  gold,  frankincense,  and 
myrrh  at  the  altar,  a  custom  which  was  still 
maintained  at  the  French  Court  in  the  fourteenth 
century,  and  which  the  King  of  England  observes 
to  this  day  in  the  Chapel  Royal,  Saint  James's. 
Dramatic  representations  of  the  events  commemo- 
rated took  place  in  churches  during  mass ;  some 
reinains  of  these,  performed  in  private  houses, 
still  linger  in  South  Germany  and  Tj'rol.  For 
other  popular  observances,  see  Befana;  Bean 
King's  Festival. 

EP'IPHE'GUS.     See  Cancer-Root. 


EP'IPHYTE  (Neo-Lat.,  from  Gk.  i-l,  epi, 
upon  +  (j>vTov,  phyton,  plant,  from  (pveiv,  phyein, 
to  produce).  A  plant  which  is  mechanically,  but 
not  2)hysiologically,  attached  to  another  plant. 
Such  a  plant  derives  its  food  chiefly  from  the  air, 
getting  no  parasitic  nutrition  from  the  plants 
on  which  it  grows,  and  hence  it  is  often  called 
an  air-plant.  Epiphytes  are  peculiarly  character- 
istic of  the  tropical  evergreen  forests.  Certain 
families,  particularly  orchids,  ferns,  and  brome- 
lias,  aie  rich  in  epiphytic  forms,  and  many  tree- 
trunks  in  the  tropics  are  covered  with  a  luxuriant 
growth  of  vegetation;  even  the  leaves  are  some- 
times clothed  with  lichens.  In  the  temperate  and 
cold  regions  of  the  globe,  epiphj'tes  are  for  the 
most  part  restricted  to  lower  forms  of  plant  life, 
tliat  are  able  to  endure  cold  or  drought  without 
injury,  especially  mosses,  lichens,  liverworts,  and 
some  forms  of  algce. 

The  adaptations  of  tropical  epiphytes  are 
among  the  most  striking  of  the  plant  kingdom. 
There  are  all  degrees  of  epiphytism,  as  there  are 
of  parasitism,  and  Schimper  has  named  the  va- 
rious types  as  follows:  'Protoepiphytes'  are  but 
little  different  from  soil  plants;  in  fact,  they  rep- 
resent soil  plants  that  are  often  found  growing 
on  trees.  'Hemiepiphytes'  are  plants  which  are 
at  first  true  epiphytes,  but  which  later  send  down 
soil  roots  and  become  soil  plants  (like  some  spe- 
cies of  Ficus).  'Nest  epiphj'tes'  are  those  which 
gather  humus  and  water  in  various  ways.  'Cis- 
tern epiphytes,'  of  which  the  bromelias  are  the 
type,  are  the  most  complete  epiphytes  of  all,  tho 
roots  being  merely  holdfast  organs,  so  that  all  ab- 
sorption is  through  the  leaves.  Many  forms, 
especially  the  orchids,  have  well-developed  storage 
organs,  consisting  of  the  swollen  stems.  Indeed, 
not  alone  in  these  storage  organs,  but  also  in  the 
thick  skins  and  in  the  stomatal  adaptations,  do 
epiphytes  resemble  xerophytes  (q.v.)  in  struc- 
ture. The  accompanying  illustrations  give  a 
good  idea  of  the  character  of  epiphytic  growths. 
In  each  case  a  branch  has  become  the  home  of  a 
varied  growth  without  in  any  way  contributing 
to  the  food  of  these  plants  or  suffering  from 
their  presence.     See  Orchid. 

EPFRUS  (Lat.,  from  Gk.  ijireipog,  epeiros, 
mainland).  The  ancient  name  of  the  northwest- 
crnniost  division  of  Greece.  It  was  bounded  on 
tlie  east  by  Thessal}',  on  the  south  by  the  Am- 
bracian  Gulf  and  ^-Etolia,  on  the  west  by  the 
Ionian  Sea.,  and  on  the  north  by  Illyria  and 
Macedonia.  On  the  eastern  border  was  the  chain 
of  the  Pindus.  The  chief  town  was  Dodona 
(q.v.),  situated  in  the  only  fruitful  and  well- 
watered  plain,  called  Hellopia  (now  Janina). 
The  rivers  Acheron,  Oropus.  Aracthus,  and 
others  flow  through  rocky  valleys.  Anciently 
Epirus  was  celebrated  for  its  cattle  and  its 
breed  of  Molossian  dogs.  The  region  was  inhabit- 
ed by  a  number  of  tribes,  probably  belonging  to 
the  Illyrian  races,  and  generally  believed  by  the 
Greeks  not  to  be  of  pure  Hellenic  blood.  The 
Greeks  first  came  in  contact  with  the  chief  coast 
tribes,  the  Thesprotians  on  the  south  and  the 
Chaonians  on  the  north.  The  third  great  tribe, 
the  Molossians,  in  the  interior,  seem  to  have  been 
but  little  touched  by  Greek  influence  before  B.C. 
400.  About  the  beginning  of  the  third  century 
B.C.,  however,  their  King,  Pyrrhus  (q.v.),  one  of 
the  most  powerful  princes  of  his  time,  succeeded 
in   uniting   Epirus   under   his   rule.        After   his 
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death  a  revolution  occurred,  which  was  followed 
about  B.C.  230  by  the  formation  of  a  league, 
which  lasted  until  B.C.  108.  Then  the  Romans, 
having  conquered  :Macedonia,  ravaged  the  coun- 
try, destroyed  its  70  towns,  and  united  it  to  their 
enipire.  From  the  close  of  the  fourth  century 
A.D.  Epirus  formed  part  of  the  Byzantine  Empire 
until  1204,  when  one  of  the  Comneni  made  him- 
self independent.  His  dynasty  ruled  the  country 
until  1318.  After  this,"^  confusion  and  disorder 
tilled  the  land,  imtil  it  was  seized  by  the  Turks 
in  1430.  For  a  time  it  was  in  the  power  of  Scan- 
derbeg  (q.v.),  but  later  fell  again  into  the  hands 
of  the  Turks.  The  region  has  been  peopled  large- 
ly sincethe  fourteenth  century  by  Albanians.  (See 
Albania.)  It  now  forms  part  of  the  Turkish 
Vilayet  of  Jahina.  The  district  east  of  the 
Kivcr  Arta  was  ceded  to  Greece  in  1881.  Con- 
sult: Leake.  Travels  in  yorihern  Greece  (Lon- 
don. 1835)  ;  Philippson,  Thessalien  und  Epirus 
(jk-rlin.  1807). 

EPIS'COPACY.     See  Bishop;  Orders,  Holy. 

EPISCOPAL  CHURCH.  The  body  legally 
known  as  the  Protestant  Episcopal  Church  in 
llie  United  States  of  America :  the  legitimate 
and  lineal  descendant  in  that  country  of  the 
Church  of  England.  It  dates  as  a  separate 
American  ecclesiastical  body  from  1789,  in  which 
year  it  adopted  its  constitution,  in  the  same  city 
and  in  the  same  hall  which  had  witnessed  the 
framing  of  the  Constitution  of  the  United  States 
of  America  two  years  before. 

The  elements  from  which  this  organization  grew 
were  the  Church  of  England  parishes  which  had 
existed  in  the  Colonies  from  the  settlement  of 
the  country  doMu  to  the  War  of  the  Revolution. 
These  had  all  been  under  the  nominal  jurisdic- 
tion of  the  Bishop  of  London,  who,  however, 
never  visited  them,  and  furnished  them  with  no 
adequate  disciplinary  oversight.  They  had,  in  con- 
sequence, grown  up  without  much  knowledge  of 
each  other  and  with  somewhat  different  ecclesias- 
tical traditions.  In  the  South  generally  the  Eng- 
lish Church  was  in  a  measure  established  by  the 
(jJovernment.  In  Virginia  this  was  so  from  the  be- 
ginning; in  ^laryland  it  became  so  at  an  early  pe- 
riod, though  at  first,  under  Lord  Baltimore,  there 
had  been  complete  religious  toleration ;  in  the  Car- 
ol inas  and  Georgia  there  was  a  precedence  and 
leadership  which  came  from  the  countenance  and 
assistance  of  the  mother  Church  in  England. 
Gaining  strength  from  these  conditions,  the  Epis- 
co])al  churches  of  the  Southern  Colonies  relied 
not  so  much  on  their  inner  principles  as  on  their 
outward  privileges.  Discipline  became  very  lax, 
and  the  temper  was  Erastian.  The  distinctive 
ecclesiastical  and  theological  notes  of  Anglican- 
ism were  not  emphasized.  The  Colonial  churches 
of  Virginia,  ^Maryland,  and  South  Carolina  came 
up  to  the  General  Conventions  of  1785  and  1789 
with  a  somewhat  languid  zeal  and  a  disposition 
to  minimize  rather  than  enlarge  and  strengthen 
the  essential  and  special  features  of  Episcopal 
government. 

In  New  England  and  the  Middle  States  the 
tone  and  temper  were  different.  There  was  not 
even  a  quasi-establishment  of  the  English 
Church  in  either.  In  INlassachusetts  it  had  come 
in  as  it  were  at  the  point  of  the  bayonet.  An- 
dros,  the  first  royal  Governor  of  the  Colony, 
brought  it  with  him  into  a  community  Avhich 
both  disliked  and  dreaded  it — disliked  what  was 


considered  its  lax  discipline,  and  dreaded  the 
ecclesiastical  tyranny  from  which  the  colonists 
had  suffered  in  the  mother  country  and  from 
which  they  had  escaped  in  coming  to  America. 
In  the  midst  of  a  community  thus  minded,  the 
English  Church  assumed  a  rigid  attitude,  both 
defensive  of  its  rights  and  somewhat  denuncia- 
tory in  its  criticism  of  its  despisers.  The 
cliurchmanship  of  its  adherents  was  high  and 
dry,  and  their  political  creed  was  Toryism.  Very 
generally  Northern  churchmen  took  the  side  of 
the  English  Government  in  the  Revolution,  in 
contrast  witli-  the  attitude  of  the  Southern 
churchmen,  which  Avas  largelj'  patriotic. 

In  Connecticut  the  English  Chvirch  was  not 
introduced  from  without,  but  came  into  existence 
by  a  spontaneous  movement  from  within.  In 
1722  the  Rev.  Timothy  Cutler,  rector  of  Yale 
College,  and  jNlr.  Daniel  Brown,  his  assistant 
instructor,  together  with  two  noted  Congrega- 
tional clergymen,  Rev.  Samuel  Johnson  and  Rev. 
James  AVetmore,  left  the  Congregational  min- 
istry, went  abroad,  and  were  ordained  in  London. 
The  conspicuous  position  of  these  men  drew 
universal  attention  to  their  act,  which  gave  rise 
to  a  spontaneous  movement  in  the  Colony  toward 
the  Episcopal  regimen.  The  Church  thus  pro- 
duced was  very  strong  in  its  attachment  to  its 
doctrinal  and  practical  system.  Not  so  much, 
as  in  Massachusetts,  from  hatred  of  dissenters, 
but  rather  out  of  deep  love  for  their  own  system 
and  sincei'e  conviction  of  its  obligation,  Connec- 
ticut churchmen  became  the  most  conservative  of 
all  the  elements  which  entered  into  the  national 
body.  In  the  remaining  portion  of  New  Eng- 
land, as  at  Portsmouth  and  Clareniont  in  New 
Hampshire ;  at  Portland  and  Gardiner  in  INIaine ; 
and  at  Narragansett,  Newport.  Bristol,  and 
Providence  in  Rhode  Island,  there  were  a  few 
churches,  but,  owing  to  the  ravages  of  the  war, 
there  were  in  all  New  England  outside  of  Con- 
necticut only  six  Episcopal  ministers  at  the  close 
of  the  Revolution.  The  few  remaining  effective 
parishes  were  not  of  a  rigorous  type,  and  were 
generally  characterized  by  a  sense  of  the  pro- 
priety of  worship  in  the  use  of  the  liturgy  rather 
than  by  a  hearty  zeal  for  tlie  principles  and 
purposes   of  an   episcopal   government. 

In  the  INIiddle  States  there  were  other  differ- 
ences. The  English  Church  was  introduced  into 
New  York,  New  Jersey.  Pennsylvania,  and  Dela- 
ware about  the  same  time,  but  in  different  ways. 
In  New  York  it  found  a  footing  in  1664,  when  the 
English  wrested  New  Amsterdam  from  the  Dutch, 
but  it  was  not  until  1693.  under  an  act  of  Assem- 
bly procured  by  Governor  Fletcher,  that  it  began 
to  grow  and  became  a  quasi-establishment.  Its 
temper  was  kindly  toward  the  Dutch  Church, 
which  it  supplanted  as  the  ruling  ecclesiastical 
influence,  but  it  was  stanch  in  its  advocacy  of 
Episcopal  principles.  In  New  Jersey  the  first 
traces  of  the  Church  are  found  in  1700.  But  it 
was  in  1702  that  two  agents  of  the  London 
'Society  for  the  Propagation  of  the  Gospel  in 
Foreign  Parts/  Keith  and  Talbot,  visited  the 
Colony,  where  as  yet  no  Episcopal  Church  ex- 
isted. They  were  very  earnest  and  energetic, 
and  the  corner-stone  of  Saint  Mary's  Church 
at  Burlington  was  laid  in  1703.  The  Church 
from  this  time  was  widely  disseminated  through 
the  Province,  and  maintained  a  character  of 
steadfast    adherence    to    the    traditions    of    the 
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Clmrch  of  England.  In  Pennsylvania  the  Eng- 
lish Church  was  not  introduced  by  foreign  offi- 
cials, as  in  Xew  York,  nor  by  foreign  mission- 
aries as  in  Xew  Jersey,  but  arose  from  a  demand 
of  the  inhabitants  themselves,  holding  an  analo- 
gous position  to  that  of  Connecticut  in  relation  to 
^Jassachusetts  and  Rhode  Island.  Tiie  charter 
granted  to  \Yilliam  Fenn,  sole  proprietor  of 
Pennsylvania  and  Delaware,  stipulated  that  "on 
tlie  petitions  of  twenty  persons,  a  preacher  or 
preachers  might  be  sent  out  for  their  instruction 
and  should  be  permitted  to  reside  in  the  Province 
without  any  denials  or  molestation  whatever." 
According  to  this  proviso  the  first. church  build- 
ing, the  precursor  of  Christ  Church,  was  erected 
in  Philadelphia  in  1685,  and  George  Keith,  a 
seceder  from  the  Quakers,  became  the  first  travel- 
ing missionary  of  the  S.  P.  G.  in  1702..  But 
before  Keith's  coming,  in  the  latter  part  of  1701, 
the  Society,  in  answer  to  a  lawful  petition  of 
sufficient  citizens,  according  to  the  charter,  had 
sent  the  first  settled  missionary.  Rev.  Evan  Evans, 
a  strenuous  man  who,  before  Keith's  arrival, 
had  baptized  over  500  adults  and  children  of 
Quaker  families,  thus  making  evident  a  legiti- 
mate demand  for  the  Episcopal  Church. 

The  movement  to  constitute  one  Episcopal 
Church  for  the  whole  United  States  began  on  ilay 
II,  1784,  at  Xew  Brunswick,  X.  J.  Clergj-men 
from  Xew  York,  Xew  Jersey,  and  Pennsylvania 
had  gathered  there  by  appointment  in  the  inter- 
ests of  the  'Corporation  for  the  Relief  of  the 
Widows  and  Orphans  of  the  ClergA'.'  But  their 
minds  were  charged  with  larger  interests  than 
the  resuscitation  of  this  benevolent  corporation. 
They  began  at  once  to  discuss  the  principles  of  a 
national  ecclesiastical  union.  A  committee  of 
correspondence  v>-as  appointed  '"for  the  purpose 
of  forming  a  Continental  representation  of  the 
Episcopal  Church  and  for  the  better  management 
of  the  concerns  of  said  Church."  It  was  resolved 
also  to  call  a  meeting,  as  generally  representa- 
tive as  possible  of  the  clergy  and  laity  of  the 
diflferent  States,  in  the  city  of  Xew  York,  on 
October  Gth  of  the  same  year. 

Eight  States  were  represented  at  this  meeting, 
but  some  of  the  delegates  had  not  been  regularly 
appointed,  and  those  who  were  had  only  received 
authority  to  propose  and  deliberate.  The  con- 
vention, however,  signed  a  declaration  of  "Fun- 
damental Principles  of  an  Ecclesiastical  Consti- 
tution," and  appointed  September  27th  of  the  fol- 
lowing year  (1785)  as  the  date  of  a  general  con- 
vention to  discuss  their  proposals,  which  advo- 
cated "one  general  Episcopal  Church  for  the 
United  States,  to  be  constitutionally  governed 
by  representatives,  clerical  and  lay,  from  the 
Church  in  each  State."  It  Avas  further  resolved 
"That  this  Church  embody  the  doctrine  and 
ado]it  the  liturgy  of  the  English  Church,  so  far 
as  consistent  with  the  changed  political  condi- 
tion," and  "That  bishops  be  recognized  as  ex 
officio  members  of  the  Creneral  Convention,  and 
that  the  concurrence  of  clergy  and  laity  be  essen- 
tial for  the  validity  of  all  measures." 

This  was  a  bold  anticipation  of  a  future  which 
was  uncertain  at  the  time  of  its  formulation. 
The  clergy  of  Connecticut  had  elected  tlie  Rev. 
Samuel  Seabury  as  their  first  bishop,  and  lie 
had  already  made  an  attempt  to  secure  con- 
secration from  the  Church  of  England,  which 
had  failed  tlirough  political  obstacles  which  stood 


in  the  way  of  #ree  action  on  the  part  of  an 
established  Church.  In  the  event,  after  waiting 
si.xteen  months,  he  proceeded  to  Scotland  and 
there  (on  Xovember  14,  1784)  was  finally  con- 
secrated by  three  bishops  of  the  Scottish  Episco- 
pal Church,  who  were  not  hampered  by  any  con- 
nection with  the  State.  Thus  was  ended  the 
anomalous  condition  which  had  so  hampered  the 
Colonial  churches,  by  obliging  their  candidates 
for  ordination  to  take  the  long  and  perilous  sea 
voyage  in  order  to  receive  the  episcopal  laying  on 
of  hands. 

The  first  authorized  General  Convention  was 
held  in  Christ  Church.  Philadelphia.  September 
27,  1785.  After  it  had  been  called,  the  churches 
in  the  separate  States  had  met  in  convention,  or- 
ganized their  dioceses,  and  appointed  their  dele- 
gates. Bishop  Seabury  was  invited  to  attend, 
but  his  dissent  from  .several  of  the  fundamental 
principles  kept  him  away,  and  with  him  all  the 
delegates  from  Xew  England  absented  themselves. 
However,  of  the  thirteen  States,  seven  (includ- 
ing all  the  ^liddle  and  Southern  States,  except 
CJ<^orgia)  were  represented  by  IG  clergymen  and 
24  laymen.  The  fundamental  principles  formu- 
lated in  1784  were  adopted  with  some  slight 
modifications.  In  accordance  with  them,  the 
'"General  Ecclesiastical  Constitution  of  the  Prot- 
estant Episcopal  Church  in  America"  was  com- 
pleted, which  was  to  be  presented  to  the  churches 
in  the  various  dioceses  and  ratified  by  the 
General  Convention  in  1789.  It  contained  the 
general  provisions  already  expressed  and  was 
firm  in  its  maintenance  of  lay  representa- 
tion in  the  legislature  of  the  Church.  The 
committee  which  drafted  the  Constitution  was 
empowered  to  make  necessary  liturgical  al- 
terations in  the  Prayer  Book,  and  to  prepare 
a  plan  for  obtaining  the  consecration  of  more 
bishops.  The  Convention  then  adjourned,  to 
await  the  reply  of  the  English  bishops,  and  to 
meet  again  in  Philadelphia,  June  20,  1786,  The 
answer  of  I  he  English  bishops,  which  arrived  in 
jNIay,  indicated  that  they  would  gladly  comply 
with  tlie  request  to  con.secrate  bishops  for 
America,  could  they  be  assured  of  the  doctrinal 
and  disciplinary  soundness  of  the  constitution 
and  liturgy  of  the  Protestant  Episcopal  Church. 
A  reply  was  sent,  acknowledging  the  reasonable- 
ness of  hesitation  on  their  part  and  furnishing 
copies  of  the  Ecclesiastical  Constitution  and  the 
Proposed  Book,  as  evidences  of  the  souiulness  of 
the  American  Church  in  doctrine,  discipline,  and 
worship.  The  English  bishops  expressed  dis- 
satisfaction with  the  liturgical  changes  of  the 
Proposed  Book,  insisting  only  on  the  restoration 
of  the  Apostles'  Creed  in  its  int'egrity,  yet  urging 
a  retention  of  the  Xicene  and  Athanasian  creeds, 
even  if  the  use  of  them  were  merely  optional. 
Before  an  answer  to  this  could  be  sent,  another 
communication  came  from  the  Archbishop  of 
Canterbury,  inclosing  the  act  of  Parliament 
authorizing  the  consecration  of  bishops  for 
America,  and  announcing  that  only  three  bishops 
would  be  consecrated. 

The  Convention  of  1785,  already  twice  ad- 
journed, mot  again  at  Wilmington,  Del,,  October 
10,  1786,  and  consented  to  restore  the  Apostles' 
Creed  in  its  integrity,  introduced  the  Xicene 
Creed  into  optional  use,  but  declined  even  to 
insert  the  Athanasian  Creed.  Other  changes  of 
legislation,  not  very  essential,  commended  bv  the 
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English  bishops,  had  either  bee*  already  accom- 
plished or  were  now  conceded.  It  was  found  that 
three  bisliops  had  already  been  elected  by  their 
respective  diocesan  conventions — Dr.  Samuel  Pro- 
voost  of  Xew  York,  Dr.  William  White  of  Penn- 
sylvania, and  Dr.  David  Grilhth  of  Virginia. 
Their  testimonials  were  signed  by  the  Convention, 
and  two  of  them.  Drs.  White  and  Provoost,  were 
consecrated  iu  the  Chapel  of  Lambeth  Palace,  on 
FebniarA'  4,  1787. 

The  General  Convention  of  1780  met  in  Phila- 
delphia, to  ratify  the  Constitution,  establish  the 
Prayer  Book,  and  enact  necessary  canons.  It 
was  of  tlie  utmost  importance  that  there  shoulcT 
be  unity  of  the  Episcopal  Church  throughout 
the  length  and  breadth  of  the  land.  The  times 
were  more  favorable  than  before  for  this  con- 
summation. The  national  spirit  had  been  at- 
tuned to  unity  by  tlie  ratification  of  the  Con- 
stit\ition  and  the  election  and  inauguration  of 
Wasliington  three  months  earlier.  The  ecclesi- 
astical sj)irit  had  been  so  far  modified  since  1785 
by  correspondence  and  consideration,  that  the 
Convention  at  once  formally  affirmed  the  validity 
of  Bishop  Seabury's  consecration  and  enacted  ten 
canons  which  showed  increased  and  marked  re- 
spect for  the  episcopal  office.  They  adojjted  the 
Constitution  with  such  alterations  as  allowed 
representation  of  a  cluirch  by  clerical  members 
only,  and  provided  for  a  separate  House  of  Bish- 
ops when  there  should  be  three  of  that  order. 

On  August  Sth  tlie  Convention  took  a  recess, 
during  which  Bishop  Seabury  and  the  Xew  Eng- 
land churches  concluded,  in  view  of  its  action,  to 
join  it;  and  when  it  reassembled,  on  September 
30th,  it  represented  the  whole  Church  in  all  its 
orders.  A  Prayer  Book  was  adopted,  not  the 
'Proposed  Book,'  which  had  cost  so  mueli  labor, 
but  a  simple  adjustment  of  the  English  Prayer 
Book  to  American  conditions,  with  certain  verbal 
omissions  and  rubrical  emendations,  whicli,  how- 
ever, left  it  essentially  the  same  book.  (See 
Prayer  Book,  Common.)  The  Communion  Oflice, 
in  accordance  with  the  wishes  of  Bishop  Seabury, 
was  perfected  by  closer  adherence  to  the  Scottish, 
and  therefore  to  the  primitive,  liturgy.  The 
Convention  adjourned  October  16th.  leaving  the 
Protestant  Episcopal  Church  fully  organized. 

For  twenty  years  its  energ^^  seemed  to  have 
been  exhausted  by  its  organization.  It  was  un- 
popular, as  being  identified  with  the  English 
Church.  It  was  not  alert  in  action.  Its  worship 
was  regarded  as  formal,  its  discipline  as  lax.  The 
20  clergAinen  and  16  laymen  of  the  Convention 
of  1780  were  increased  by  only  five  clerical  and 
four  lay  representatives  in  1811;  and  only  once 
in  those  22  years  were  there  as  many  as  five 
bishops    at    any    General    Convention. 

From  the  latter  date,  however,  the  Church 
took  a  vigorous  start,  whose  impulse  has  been 
felt  ever  since.  It  was  due  chieflv  to  three 
men.  Bishops  Hobart  of  Xew  York.  Griswold  of 
Xew  England,  and  Clianning  Moore  of  Virginia, 
who  reconstructed  the  Church  in  their  dio- 
ceses, botli  in  number  and  in  character.  The 
leaven  .spread  more  widely  still.  In  1817  some  of 
the  Western  States  were  organized  into  dioceses, 
and  in  1820  the  Church  is  reported  as  organized, 
though  not  supplied  with  bishops,  in  all  the 
original  States.  The  pioneer  bishop  of  the  West 
was  Philander  Cha*e.  consecrated  in  1810.  Two 
dioce.ses,  Ohio  and  Illinois,  of  which  he  was  suc- 
cessively bishop,  and  two  colleges,  Kenvon  and 


Jubilee,  founded  by  him,  are  his  monuments. 
John  Stark  Kavenscroft,  consecrated  Bishop  of 
Xorth  Carolina  in  1823,  did  a  similar  work  in 
the  wilder  regions  of  the  South,  and  in  seven 
years  changed  a  diocese  of  four  churches  into  one 
of  twenty-tliree. 

By  the  time  of  Bishop  White's  death  in  1836, 
two  great  changes  had  begun  to  be  apparent, 
whicii  were  to  characterize  the  next  period.  One 
was  the  crystallization  of  party  spirit,  which 
was  destined  to  give  rise  to  heated  controver- 
sies. On  the  one  side  stood  the  Old  Evangeli- 
cal party,  represented  by  sucli  distinguished 
men  as  Bishops  Burgess,  Eastburn,  Chase,  Lee. 
Alonzo  Potter,  M'llvaine,  Bedell,  and  Stevens;  by 
Richard  Xewton  and  Alexander  H.  Vinton  and 
Francis  L.  Hawks ;  by  Dr.  Sparrow  of  the  Vir- 
ginia Seminary,  its  most  learned  theologian,  and 
Stephen  H.  Tyng,  for  years  its  recognized  leader. 
The  opposite  school,  to  whose  growth  a  great 
impetus  was  given  by  the  Oxford  movement  across 
the  sea  (tliough  the  earlier  bishops,  Seaburj'  and 
Hobart  and  Kavenscroft,  are  to  be  classed  with 
it),  emphasized  tiie  objective,  the  institutional 
side  of  religion — a  tendency  especially  natural 
in  a  comitry  where  the  Church  was  left  to  vindi- 
cate and  sustain  itself  without  aid  or  counte- 
nance from  the  State.  While  for  a  long  time, 
by  a  sort  of  tacit  compact,  the  foreign  mis- 
sionarj'  work  was  left  to  the  Evangelicals,  the 
home  field  was  cultivated  rather  by  the  High 
Churchmen.  The  General  Theological  Seminary 
(founded  in  Xew  Y'oi"k  in  1817,  and  molded  by 
Bishop  Hobart's  inlkienee)  inclined  its  pupils  to 
the  views  of  the  latter.  Otey  and  Kemper  in 
the  West  acted  on  their  principles ;  Breck  and 
Adams  founded  their  associate  mission  at  Xasho- 
tah  on  them.  Bishop  George  Washington  Doane 
of  Xew  Jersey,  than  whom  no  one  in  his  day 
was  more  instrumental  in  shaping  the  history  of 
the  Church,  was  tlie  most  commanding  repre- 
sentative of  this  school,  as  Bishop  Wliittingham 
of  Maryland  was  its  most  learned  counselor. 

The  other  distinctive  feature  of  the  central 
period  of  the  nineteenth  centuiy  was  the  expan- 
sion of  the  Church  beyond  the  narrow  limits 
which  had  at  first  confined  it.  The  General 
Convention  of  1835  elected  the  first  missionary 
bishop  so-called — Jackson  Kemper  who  became 
the  apostle  of  the  northwestern  territory  lying 
east  of  the  Rocky  ^Mountains,  founding  and  fos- 
tering the  Church  in  ^lissouri,  Indiana,  Iowa, 
and  ^linnesota.  Such  vast  and  unexplored  re- 
gions were  confined  to  the  charge  of  single 
bishops  that  one  of  them  used  playfully  to 
style  himself  'Bishop  of  All-outdoors' ;  but 
their  labors  were  so  earnest  and  continuous  that 
it  was  only  a  logical  consequence  of  them  when, 
in  1859,  the  General  Convention  made  the  episco- 
pate coextensive  with  the  boundaries  of  the 
L'nited  States. 

The  histoiy  of  the  Episcopal  Church  at  the 
time  of  the  Civil  War  is  of  special  importance 
because  of  its  bearing  on  both  national  and 
religious  reunion  after  peace  had  been  restored. 
To  the  influence  which  she  had  acquired  by  the 
abstinence  of  her  clergy  from  political  strife  the 
delay  of  the  actual  conflict  was  largely  due;  and 
a  strikingly  fraternal  spirit  prevailed  in  her 
councils  throughout  even  the  height  of  the  bitter 
struggle.  When  the  General  Convention  met  in 
Xew  York   in    1862,   seats   were   assigned   to  the 
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Southern  bishops  and  deputies  and  their  names 
were  called  as  usual.  The  latter  had  consid- 
ered themselves  forced  to  outward  ecclesiastical 
separation,  but  declared  that  "though  now  found 
within  dift'erent  political  boundaries,  the  Church 
remains  substantially  one."  By  the  time  that  the 
next  General  Convention  met  peace  had  been 
declared;  and  so  tactfully  were  the  delicate  ques- 
tions of  the  moment  handled  that  complete  re- 
union was  effected  with  the  least  possible  fric- 
tion. The  whole  attitude  of  the  Church  gained 
public  respect  and  confidence,  and  the  manner 
in  which  it  led  the  way  in  reunion  was  of 
undoubted  sendee  to  the  work  of  national  recon- 
struction. 

After  the  revmion  of  churchmen  as  citizens  had 
been  thus  happily  accomplished,  they  were  for 
a  while  divided  in  spirit  by  fierce  theological 
controversies.  A  determined  attempt  was  made 
to  suppress  the  outward  developments  of  what 
is  known  as  ritualism,  especially  in  the  General 
Conventions  of  18G8,  1871,  and  1874.  The  oppos- 
ing parties  valued  or  condemned  these  external 
manifestations  not  for  their  own  sake,  but  be- 
cause of  the  doctrines  they  were  supposed  to 
symbolize,  which  were  held  by  their  opponents 
to  be  practically  those  of  the  Roman  Catholic 
Church.  In  spite  of  the  eloquent  arguments  of 
the  leader  of  the  High  Church  forces,  the  dis- 
tinguished Warden  of  Racine  College,  James  De 
Koven,  a  canon  which  marks  the  height  of  the 
Tiiovement  in  favor  of  repression  was  passed  in 
1874,  limiting  the  ritual  which  might  be  em- 
ployed in  the  celebration  of  the  Holy  Commu- 
nion; but  it  has  remained  practically  a  dead  let- 
ter. The  question  of  baptismal  regeneration  was 
also  productive  of  heated  debate;  in  1871,  48 
out  of  53  bishops  issued  a  declaration  that  in 
their  opinion  "the  word  regenerate,  in  the  offices 
for  the  ministration  of  baptism  of  infants  is 
not  there  so  used  as  to  determine  that  a  moral 
change  in  the  subject  of  baptism  is  wrought  in 
the  sacrament."  This  failed,  however,  to  satisfy 
the  extreme  Low  Churchmen,  a  mnnber  of  whom 
withdrew  in  1873,  under  the  leadership  of  Dr. 
Cummins,  then  Assistant  Bishop  of  Kentucky, 
and  constituted  the  "Reformed  Episcopal 
Church"    (q.v. ). 

Partly  through  the  withdrawal  of  these  aggres- 
sive elements,  and  partly  through  the  general 
drift  of  opinion  in  the  Church,  the  old  Evangeli- 
cal party,  as  a  party,  has  had  less  and  less  influ- 
ence in  late  years.  The  Iligh  Church  party,  on 
the  other  hand,  has  grown  continuously  both  in 
numbers  and  influence;  and  what  were  advanced 
ritualistic  practices  a  generation  ago  are  now 
placidly  accepted  by  the  most  moderate  church- 
men. At  the  same  time,  the  Broad  Church  school, 
which  was  an  outcome  of  the  movement  of 
Maurice  and  Kingsley  and  Stanley  in  England, 
l)a,s  attained  a  large  and  increasing  share  of 
power.  The  two  older  parties  agreed  in  their 
in.sisting  on  the  importance  of  dogmatic  belief, 
differing  only  as  to  which  particular  set  of 
dogmas  were  to  be  emphasized.  The  now  one 
stands  for  individual  freedom  of  both  thought 
and  action,  and  looks  doubtfully  upon  claims  to 
absolute  authority,  whether  in  Church  or  Bible. 
In  its  conception  of  applied  Christianity  it  is 
largely  humanitarian,  and  is  forward  to  pro- 
vide for  the  temporal  as  well  as  the  spiritual 
needs  of  men. 


By  this  growing  latitude  of  belief  on  the  one 
hand,  and  by  its  connection  with  the  historic 
past  and  its  dignified  liturgical  form  of  wor- 
ship on  the  other,  the  Episcopal  Church  has  in 
recent  years  appealed  so  strongly  to  numbers 
of  educated  men  and  women  as  to  make  natural 
its  consideration  of  itself  as  a  possible  centre 
and  rallying-point  for  the  reunion  of  the  widely 
\arying  forms  of  Protestant  Christianity  in 
America.  This  moA^ement  really  began  with  the 
memorial  presented  to  the  House  of  Bishops  in 
1853  bj'  Dr.  jNluhlenberg,  a  man  far  in  advance 
of  his  generation  in  many  particulars,  which 
looked  to  "some  ecclesiastical  system  broader 
and  more  comprehensive  .  .  .  providing  for 
as  much  freedom  in  opinion,  discipline,  and  wor- 
ship as  is  compatible  with  the  essential  faith 
and  order  of  the  Gospel."  This  spirit  of  con- 
ciliation found  definite  expression  in  the  declara- 
tion of  the  House  of  Bishops  in  1886,  which  was 
confirmed,  with  some  minor  changes,  by  the 
Lambeth  Conference  two  years  later.  It  set 
forth  as  an  irreducible  minimum,  "as  inhei'ent 
parts  of  the  sacred  deposit,  and  therefore  as 
essential  to  the  restoration  of  unity  among  the 
divided  branches  of  Christendom :  ( 1 )  The  Holy 
Scriptures  of  the  Old  and  New  Testament  as  the 
revealed  word  of  God;  (2)  the  Nicene  Creed 
as  the  sufficient  statement  of  the  Christian  faith ; 
(3)  the  two  sacraments — baptism  and  the  sup- 
per of  the  Lord — ministered  with  unfailing  use 
of  Christ's  words  of  institution  and  of  the  ele- 
ments ordained  by  Him;  (4)  the  historic  episco- 
pate locally  adapted  in  the  methods  of  its  admin- 
istration to  the  varying  needs  of  the  nations  and 
peoj)lcs  called  of  God  into  the  unity  of  His 
Church." 

The  general  position  of  the  Episcopal  Church 
is  explicitly  declared  in  the  preface  to  the  Prayer 
Book,  which  states  that  "this  Church  is  far  from 
intending  to  depart  from  the  Church  of  England 
in  any  essential  point  of  doctrine,  discipline,  or 
worship."  Its  organization  in  spiritual  matters 
is  substiintially  the  same  as  that  of  the  mother 
Church,  with  which,  while  taking  the  independent 
groimd  of  a  national  Church,  it  maintains  close 
relations,  made  more  effective  by  the  participa- 
tion of  American  bishops  in  the  Lambeth  Con- 
ferences, held  approximately  every  ten  years. 
(See  Anglican  Communion;  Lambeth  Confer- 
KXCE. )  Its  Constitution  is  in  many  particulars 
analogous  to  that  of  the  nation,  except  that  the 
powers  of  its  executive  head  are  strictly  limited 
and  hardly  more  than  nominal.  He  is  called  the 
Presiding  Bishop,  and  is  the  senior  bishop  in 
order  of  consecration.  Of  late  years  there  has 
been  a  movement  in  favor  of  facilitating  the 
government  of  the  Church,  now  that  it  has 
grown  to  such  dimensions,  by  a  division  of  the 
country  into  strictly  organized  provinces,  with 
a  metropolitan  see  at  the  head  of  each;  but 
action  on  tliis  was  deferred  at  the  General  Con- 
vention of  1901,  showing  that  the  time  had  not 
yet  come  for  such  a  step. 

In  legislative  matters,  for  purposes  affecting 
the  whole  Church,  the  General  Convention  is 
supreme.  This  body,  which  meets  triennially  in 
different  places,  is  composed  of  two  houses,  the 
House  of  Bishops,  consisting  of  all  bishops  liav- 
ing  jurisdiction  within  the  United  .States,  and  the 
House  of  Clerical  and  Lay  Deputies,  composed  of 
four   cler<n'i)ien    and    four    lavmen    elected    from 
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each  diocese;  missionary  jurisdictions  are  en- 
titled to  send  one  clergyman  and  one  lay  delegate, 
Mho,  however,  have  no  votes.  J>egislation,  to  be 
eflective,  must  be  passed  by  a  concurrence  of 
both  houses,  and,  in  the  lower  house,  of  both 
orders.  Each  diocese,  moreover,  holds  its  own 
annual  convention,  composed  in  most  instances 
of  the  clergy  canonically  resident  within  it  and 
of  lay  delegates  from  each  parish,  fitting  as  one 
house  and  j)resided  over  by  the  bishop.  The  Gen- 
eral Convention  can  make  no  alteration  in  the 
Constitution  or  tlie  Prayer  Book  until  it  has 
been  laid  over  for  throe  years,  ollicially  signified 
to  every  diocese,  and  then  passed  again  at  the 
subsequent  Convention.  The  diocesan  conven- 
tions legislate  for  the  internal  affairs  of  eaoh 
diocese,  in  harmony  with  the  general  canons. 
Each  diocese  has  also  a  standing  committee,  usu- 
ally composed  of  l)oth  clergy  and  laity,  which 
has  various  administrative  functions,  and  in  the 
case  of  a  vacancy  in  the  see  acts  as  the  'ecclesias- 
tical authority'  of  the  diocese;  the  election  of 
new  bisli(;))s  must  be  confirmed  by  a  majority  as 
well  of  the  standing  committees  as  of  the  other 
bishops  of  the  whole  Church. 

Tiiere  are  GO  dioceses  and  21  missionary  juris- 
dictions (which  may  be  described  as  embryo  dio- 
ceses) within  the  limits  of  the  United  States; 
also  one  missionary  jurisdiction  in  Africa,  one 
in  Cuba,  two  in  China,  and  two  in  Japan,  besides 
three  bishoprics  not  strictly  forming  a  part  of 
the  Episcopal  Church,  in  Brazil,  Haiti,  and 
Mexico,  There  are  also  nine  organized  chaplain- 
cies on  the  Continent  of  Europe,  which  minister 
primarily  to  Americans.  In  1901  there  were 
."^825  organized  parishes,  exclusive  of  mission  sta- 
tions, with  56.54  church  edifices;  the  clergj'  nimi- 
bered  5009,  including  92  diocesan,  coadjutor,  and 
missionary  bishops;  the  commimicants  were 
737,095,  and  the  Sunday  schools  numbered 
46,673  teachers  and  433,911  scholars.  In  the 
twelve  months  previous  to  this  enumeration 
there  were  reported  59,566  baptisms,  45,093  con- 
firmations, and  contributions  for  all  purposes 
amounting  to  $14,544,917. 

As  the  Church  has  expanded,  many  new  agen- 
cies have  arisen  to  foster  and  extend  its  exuber- 
ant life.  Chief  among  these  are  the  numerous 
sisterhoods  (q.v.)  in  which  women  are  bound 
together  for  work  and  devotion,  and  the  revived 
order  of  deaconesses  (q.v.)  ;  the  Domestic  and 
Foreign  ^lissionary  Society,  to  which  every  bap- 
tized member  of  the  Church  is  considered  ipso 
facto  to  belong;  the  Brotherhood  of  Saint  Andrew 
(q.v.),  which  enlists  the  active  work  of  laymen, 
and  the  Church  Clubs,  also  for  laymen,  of  which 
there  are  over  a  score;  the  Daughters  of  the 
King  (q.v.),  for  women;  the  Church  Temperance 
Society  (q.v.)  ;  the  Paroehial  Missions  Society, 
and  the  American  Church  Simday  School  Insti- 
tute. Church  hospitals,  begun '  by  Dr,  ]\Iuh- 
lenberg  with  Saint  Luke's  in  New  York  and 
followed  by  the  Episcopal  Hospital  in  Phila- 
delphia, have  exemplified  the  humanitarian 
side  of  religion;  while  schools  imder  religious 
influence,  which  owe  their  inception  to  the  same 
far-.seeing  founder,  have  multiplied  throughout 
the  country.  Colleges  such  as  those  at  Hartford, 
Geneva,  Racine,  Scwanee,  Gambler,  and  South 
Bethlehem,  provide  for  higher  education;  and  a 
number  of  theological  seminaries  train  the 
future    clergy,        Tli(>    principal    organs    of    the 


Church  in  the  press  are  The  Chuirhmati  (New 
York),  The  Church  standard  (Philadelphia), 
and  The  Living  Church    (Chicago), 

BiBi-iOGK.\Piiv.  Perry,  llistori/  of  the  Ameri- 
can Episcopal  Church,  1587-1883,  with  mono- 
graphs (2  vols.,  Boston.  lf^85)  ;  id.,  A  Half  Cen- 
tury of  Legislation,  journals  of  General  Conven- 
tion, 1785-1835,  with  historical  notes  and  docu- 
ments (3  vols.,  Milwaukee,  1874)  ;  Coleman,  The 
Church  in  America  (New  York,  1895)  ;  Tiffany, 
History  of  the  Protestant  Episcopal  Church 
(New  York,  1895);  McConnell,  History  of  the 
American  Episcoi)al  Church  (Xew  York,  1890)  ; 
Anderson,  History  of  the  Church  of  England  in 
the  Colonies  (3  vols.,  2d  ed.,  London,  1856)  ; 
White,  Memoirs  of  the  Protestant  Episcopal 
Church  in  America  (3d  ed.,  New  York,  1880)  ; 
Digest  of  the  Records  of  the  Society  for  the 
Propagation  of  the  Gospel,  1701-1892  (London, 
1893)  ;  Perry,  Historical  Collections  Relating  to 
the  American,  Episcopal  Church  (4  vols.,  covering 
Virginia,  Pennsylvania,  ilassachusetts,  Mary- 
land, and  Delaware,  Hartford,  1870)  ;  Hawks, 
Contributions  to  the  Ecclesiastical  History  of  the 
United  States  of  Ame^'ica  (2  vols.,  covering  Vir- 
ginia and  Maryland,  New  York,  1836-39)  ; 
Beardsley,  History  of  the  Episcopal  Church  in 
Connecticut  from  1G35-1865  (4  vols.,  Boston, 
1883)  ;  Burgess,  Pages  from  the  Ecclesiastical 
History  of  Neic  England  (Boston,  1862)  ;  Wil- 
son (edit.).  Centennial  History  of  the  Protestant 
Episcopal  Church  in  the  Diocese  of  Ye/(;  York 
(New  York,  1886)  ;  Cross,  The  Anglican  Epis- 
copate and  the  American  Colonies  (New  York, 
1902). 

EPISCOPAL  CHURCH,  Reformed.  See  Re- 
KORirED  Episcop.vl  ClILKCn. 

EPISCOPAL      THEOLOGICAL     SCHOOL. 

An  institution  for  the  education  of  Episcopal 
ministers,  situated  at  Cambridge,  Mass.  It  was 
founded  in  1807  by  !Mr.  Benjamin  Tyler  Reed, 
whose  gifts  to  the  institution  amounted  to  $100,- 
000.  The  school  offers  courses  leading  to  the  de- 
gree of  B.D.,  which  is  conferred  on  students  hold- 
ing bachelors'  degrees,  while  students  not  holding 
academic  degrees  receive  certificates  only.  The 
principal  buildings  include  Reed,  Burnham,  and 
Winthrop  halls. 

EPISCOPAL  THEOLOGICAL  SEMINA- 
RY. An  institution  for  the  education  of  Prot- 
estant Ei^iscopal  ministers  situated  at  Alexandria, 
Va.  It  was  founded  in  1823  and  chartered  in 
1854.  Its  government  is  vested  in  a  board  of 
trustees,  composed  of  four  bishops,  five  presbj'ters, 
and  six  la^^nen.  The  endowment  fimd  is  over 
$300,000,  and  scholarships  are  available  for  meri- 
torious students.  The  seminary  was  made  espe- 
cially well  known  through  Phillips  Brooks  (q.v.), 
who  obtained  liis  theological  training  there. 

EP'ISCO'PITJS  (Neo-Lat.,  from  Lat.  episco- 
pus,  Gk.  €Trl(Ti;oTros,  e;>isA'opos,  bishop ;  a  translation 
of  his  Dutch  name,  Bisschop,  Bishop),  Simon 
( 1583-1643) .  A  Dutch  theologian,  after  the  death 
of  Arminius  the  head  of  the  Arminian  party.  He 
was  born  in  Amsterdam,  studied  at  Leyden.  took 
his  degree  of  ^I.A.  in  1606.  and  was  ordained  pas- 
tor of  the  village  of  Bleyswyek  near  Rotterdam 
in  1610.  In  the  following  year  the  States-Gen- 
eral, with  the  intention  of  putting  an  end  to  the 
agitations  created  by  the  controversies  between 
the  Gomarists  or  Calvinistic  party  and  the  Ar- 
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minians  or  Eeinonstrants,  ordered  a  conference  to 
be  held  in  their  presence  at  The  Hague  between 
six  ministers  of  each  party.  Episcopius  was  one 
of  the  six  charged  with  the  advocacy  of  Arminian- 
isni,  and  highly  distinguished  himself  by  his  good 
temper,  ability  and  learning,  in  1012  the  cura- 
tors of  the  University  of  Leyden  appointed  him 
professor  of  theology  in  the  place  of  Gomarus, 
who  had  gone  to  Zeeland :  this  enraged  tlie  lead- 
ers of  the  orthodox  party,  who  unscrupulously 
accused  him  of  Socinianisni.  In  1618-19  was  held 
the  famous  Synod  of  Dort  (q.v. ).  Episcopius  was 
present,  along  with  several  other  Arminians ;  but 
the  Calvinists,  who  happened  to  be  in  an  over- 
whelming majority,  would  not  allow^  him  to 
speak.  He  was  expelled  from  the  Church  and 
banished  from  the  country.  Episcopius  betook 
himself  first  to  Antwerp,  and  afterwards  to 
Piouen  and  Paris,  but  in  162G  returned  to  Rotter- 
dam. In  1(334  he  was  made  professor  of  divinity 
in  the  newly  established  seminarj^  of  the  Remon- 
strants in  Amsterdam.  His  works  Avere  published 
in  Amsterdam  1650-65.  The  cliief  are  the  Con- 
fessio  Iiemo)isfraiitiiini  (1621)  and  the  Apologia 
pro  Coiil^cssioue  (1629).  Consult  Calder,  Mem- 
oirs of  Simon  Episcopius  (London,  1838).  See 
Gomarus  ;  Arminius. 

EPISTATES,  e-pTs'ta-tez  (Lat..  from  Gk.  Itti- 
srar^f,  commander,  president,  from  i(piaTaaO(u, 
cpliistastJiai,  to  ])reside,  from  fTrt,  cpi,  ujjon  + 
Igtclvui,  histanai,  to  stand).  In  general,  the  title 
in  ancient  Greece  of  any  officer  in  charge  of  certain 
functions,  but  in  particular  the  title  of  the  pre- 
siding officer  of  the  two  great  Athenian  councils, 
the  Ecclesia  and  the  Senate  of  Five  Hundred. 
The  Senate  was  divided  into  ti-n  bodies,  repre- 
senting the  ten  tribes,  of  fifty  members  each,  and 
each  body  of  fifty  acted  in  turn  as  a  committee 
of  both  councils  for  a  period  of  from  thirty-five 
to  thirty-nine  days.  The  members  of  this  com- 
mittee were  called  Prytanes,  and  every  day  there 
was  chosen  from  among  their  number  a  single 
member,  called  the  Epistates  of  the  Prytanes,  or 
briefly  the  Epistates,  to  act  as  chief  presiding 
officer  for  that  day. 

EP'ISTAX'IS  (Neo-Lat.,  corrupted  from  Gk. 
ETTLdTayfioc,  ( pistagmos,  nose-bleed,  from  ImrTTd- 
Cuv,  episfas:ei)i,  to  bleed  at  the  nose,  from  fTrf, 
cpi,  upon  +  ff-aCfii',  sfa~ri)i,  to  drip).  Hem- 
orrhage from  the  nose,  a  symptom  of  various 
conditions.  It  occurs  in  some  people  frequently 
after  heavy  work  or  exertion  causing  the  heart  to 
beat  violently,  or  during  paroxysms  of  coughing, 
as  in  whooping-cough.  It  may  be  a  premonitory 
symptom  of  typhoid  fever,  or  it  may  be  a  symp- 
tom of  disease  of  the  heart  or  kidneys  in  which 
the  blood-vessels  are  diseased,  or  dining  iHir])\ira 
or  hemophilia.  It  is  caused  by  picking  the  nose, 
whereby  small  ulcerations  are  produced.  If  it 
does  not  stop  through  spontaneous  clotting  in  the 
nostril,  or  after  pressure  of  the  wing  of  the  nos- 
tril against  the  septum,  it  may  be  necessary  to 
have  a  physician  look  into  the  nostril,  find  the 
bleeding  point,  and  apply  cotton  or  tannin  or 
alimi  to  it.  In  serious  cases  the  nostril  must  be 
plugged  in  front  and  behind  in  the  ihroat.  In 
hemophilia,  a  disease  in  wliich  the  blood  loses  its 
plasticity  or  cloding  jxiwci-.  nosebleed  may  be 
fatal.     Sec  P>T.EEi)i\(;. 

EPIS'TEMOL'OGY  (from  (!k.  !-iaT///u/,  rpis- 
tcmi',  knowledge,  from  t-lrrraalkii,  cpistasthdi,  to 
know  +  -?Myia,    -lofjia,  account,  from  Xtyeiv^  legein, 


to  say) .  A  technical  term,  probably  originated  by 
Ferrier,  and  used  in  philosoi^hy  to  designate  that 
branch  of  inquiry  which  deals  with  the  origin  of 
our  knowledge.  Before  we  can  arrange  and 
classify  scientifically  the  knowledge  we  have  at- 
tained, it  is  necessary  to  have  at  least  a  theory 
to  account  for  our  possession  of  it,  and  hence  to 
study  closely  the  relations  between  the  different 
l)arts  of  the  human  organism,  or  between  body 
and  mind.  Epistemology  is  differentiated  from 
psychology  by  its  abstract  nature,  which  neglects 
historical  considerations  of  growth  and  develop- 
ment. Accordingly  it  may  be  grouped  with  psy- 
chology and  metaphysics  or  ontology  as  one  of  the 
subsidiary  sciences  which  go  to  make  up  the 
l)roader  philosophy.  For  a  fuller  discussion  of 
the  manner  in  which  our  knowledge  is  attained, 
see  K>:owLEDGE,  Theory  of. 

EPISTLE  (AS.  cpistol,  OF.  epistle,  epistre, 
Fv.  fpitrc,  Lat.  cpistola,  from  Gk.  fTrtaroA//,  epis- 
lole,  letter,  from  i-iariXXeiv,  epistellein,  to  send, 
from  f-/,  epi,  upon  +  crrtXXeiv,  stellein,  to  send). 
Properly,  a  letter ;  used  specially  for  a  letter 
intended  for  publication,  or  which,  having  been 
pul)lished,  belongs  to  literature.  The  twenty- 
one  books  of  the  Xew  Testament  immediately  fol- 
lowing the  Book  of  Acts  are  called  the  Epistles, 
having  been  originally  letters  or  cast  in  epistolaiy 
form.  The  first  thirteen,  traditionally  assigned 
to  Saint  Paul,  used  to  be  called  'the  Apostle.' 
The  two  epistles  to  Timothy  and  that  to  Titus 
are  called  the  ]>astoral  Epistles  because  they 
treat  of  the  duties  of  a  pastor.  The  general  or 
catholic  Epistles  are  those  of  Peter,  James,  John, 
and  Jude.  For  discussion  of  the  authorship, 
date,  and  other  questions  connected  with  these 
books,  see  the  individual  articles. 

The  lesson  in  the  liturgy  which  precedes  the 
gospel  for  the  day  is  called  the  epistle,  because 
generally  taken  from  the  New  Testament  Epistles ; 
in  the  Middle  Ages,  because  most  of  them  were 
taken  from  Saint  Paul,  it  was  frequently  called 
the  'apostle.'  In  the  earlier  ages  it  was  custom- 
ary to  read  two  lessons,  one  from  the  prophets  and 
one  from  the  Epistles  on  feast  days.  In  the  mod- 
ern Roman  missal  many  of  the  epistles  are  taken 
from  the  Old  Testament ;  on  a  few  days  two  les- 
sons are  still  read  in  this  place,  on  Ember  Satur- 
days six,  of  which  the  first  five  are  from  the  Old 
Testament.  Saint  Jerome  is  said  by  the  medi- 
ipval  liturgical  writers  to  have  made  the  selection 
of  the  epistles  and  gospels  at  the  request  of  Pope 
Damasus.  The  epistle  was  formerly  read  or  sung 
from  the  ambo  (q.v.)  ;  about  the  end  of  the 
]\Iiddle  Ages  it  became  customary  to  recite  it  fac- 
ing the  altar.  Being  addressed  to  the  faithful, 
it  is  read  at  the  south  side  of  the  altar,  which  in 
mediaeval  symbolism  typifies  the  quarter  of  light, 
while  the  gospel,  preached  to  the  heathen,  is  read 
toward  the  north,  the  quarter  of  darkness  and 
evil.  Down  to  the  eighth  century  the  lector  or 
reader  was  charged  with  the  recitation  of  the 
epistle;  then  it  was  attributed  to  the  subdoacon, 
not  at  first  as  a  function  of  his  office,  but  as  a 
concession. 

EPISTLES,  Spurious.     See  Apocrypha. 

EPISTLE  SIDE  OF  THE  ALTAR.  The 
left  side  of  the  altar  or  communion  table,  looking 
from  it,  at  wliich  in  tiie  Cluirch  service  the  epistle 
of  tlie  day  is  read.  It  is  of  lesser  distinction  than 
tlie  right  or  gospel  side,  and  is  occupied  liy  the 
clergvmen  of  lower  ecclesiastical  rank.     In  oarlv 
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churches,  when  in  the  clioir  lliere  was  an  anibo 
(q.v. )  on  each  side,  one  for  the  epistles,  the  other 
for  the  gospels,  the  term  was  applied  to  the  choir 
also. 

EPISTLES  OF  HORACE.  A  scries  of  poems 
by  Horace,  in  tlie  form  of  letters  to  individuals, 
published  between  B.C.  20  and  12.  They  are  a 
continuation  of  the  Satires,  but  dili'er  from  the 
latter  in  their  more  tolerant  and  philosophical 
atmosphere,  in  their  better  taste,  and  in  literary 
form.  They  are  arranged  in  two  books,  and  are 
in  hexameter  verse.  The  "Epistula  ad  Pisones"  is 
a  famous  piece  of  criticism,  better  known  as  the 
A) s  Poetica   (q.v.) . 

EPIS'TOL^  OB'SCURO'RUM  VIRO'RUM 
(  Lat.,  "Letters  of  Obscure  .Men").  The  lille  of  a 
collection  of  satirical  letters  which  appeared  at 
Hagenau  in  1515,  professing  to  be  issued  by  the 
Aldine  Press  at  Venice.  It  purported  to  be  the 
composition  of  certain  ecclesiastics  and  professors 
in  Cologne  and  other  places  in  Rhenish  Germany. 
The  letters  were  directed  against  the  scholastics 
and  monks,  and  helped  in  no  small  degree  to 
bring  about  the  Reformation.  The  controversy 
of  Reuchlin  (q.v.)  with  the  baptized  Jew  Pfef- 
ferkorn  concerning  Hebrew  punctuation  gave  the 
first  occasion  to  the  Epistolce,  and  probably  their 
title  was  suggested  by  the  letters  to  himself  from 
distinguished  men  which  Reuchlin  published, 
under  the  title  Vii-orum  Epistolce  Clarorum  ad 
Reitclili)ium  Phorcensem  (1514),  to  show  that  his 
])Osition  in  this  controversy  was  approved  by  the 
learned.  The  Epistoke  Obsciirorum  were  ad- 
dressed to  Ortuinus  Gratius  in  Deventer,  who  had 
made  himself  odious  to  the  liberal  minds  of  the 
time  by  his  arrogant  pretension,  his  determined 
hostility  to  the  spirit  of  the  age^  and  his  lax 
morality.  On  the  first  appearance  of  the  work  it 
was  ascribed  to  Reuchlin,  afterwards  to  Reuchlin, 
Erasmus,  and  Hutten.  The  first  part  contained 
41  letters,  a  number  Mhich  was  increased  in 
subsequent  editions.  It  was  probably  mainly  the 
composition  of  the  distinguished  humanist  Ero- 
tus  Rubeanus.  who  originated  the  idea.  In  the 
composition  of  the  second  part  (1519)  Ulrich 
von  Hutten  had  much  share,  but  others  partici- 
])ated,  including  Erotus.  The  Episfoltr  were 
placed  in  the  catalogue  of  forbidden  books  by  a 
Papal  bull,  and  this  circumstance  contributed 
not  a  little  to  spread  the  work.  The  classical  edi- 
tion is  that  by  Bocking,  Supplementmn  Ulrici 
Hutteni  Opcrtijii,  vols.  vi..  vii.  (Leipzig.  18G4-70). 
There  is  a  German  translation  by  IBinder  ( Stutt- 
gart, 1876).  Consult:  Strauss,  V?r)c/i  von  Hut- 
ten (6th  cd..  Leipzig.  1805).  of  which  there  is 
an  English  translation  (London,  1874)  ;  and  Pat- 
fison.  Essfiiifs   (Oxford.  ISSO). 

EPIS'TOLER  or  EPISTLER.  An  English 
term  for  the  clergj-man  (answering  to  the  sub- 
deacon  in  the  Roman  mass)  who,  in  accordance 
with  the  24th  canon  of  160.3.  assists  the  celebrant 
in  the  administration  of  Holy  Communion.  The 
name  is  derived  from  the  fact  that  his  princi- 
pal duty   is  to  read  the  epistle.     See  GtosPELER. 

EPIS'TROPHE.     See  Ciii.oroplast. 

EPIS'TUL^  EX  PON'TO  (Lat..  letters  from 
Pontus).  Imuh-  hooks  of  letters,  Avritten  by  Oviu 
from  his  place  of  exile  on  the  Black  Sea.  In 
them  the  j)oet  gives  expression  to  his  bitter  re- 
pining against  his  dreary  life  and  his  separation 
from  his  family,  and  appeals  frantically  to  his 
friends  at  Rome  to  intercede  for  him.  with  the 


Emperor.  Like  the  Tristia,  which  preceded  them, 
the  letters  are  in  the  elegiac  measure,  but  give 
(he  names  of  tlic  persons  addressed. 

EP'ISTY'LIUM  or  EP'ISTYLE  (Lat.,  from 
Gk.  tTri<TTv\iot>,  cpisti/lion,  from  <V^,  cpi,  upon  + 
(TTvXos,  stylos,  column).  A  beam  of  stone  or 
sometimes  of  wood,  which  rests  upon  the  capitals 
of  columns  or  pillars  and  spans  the  space  be- 
tween them.  It  is  synonymous  with  the  more 
customary  term  architrave   ( q.v. ) .     See  Column. 

EPITAPH  (Lat.  cpitnphium.  epitaphiits,  from 
Gk.  eiriTdcpws,  cpitaphios,  funeral,  from  iwl,  cpi, 
upon  +  rdipos,  taphos,  tomb).  Properly,  a  com- 
memorative inscription  on  a  tomb  or  other  monu- 
ment over  a  grave.  The  oldest  inscriptions  of 
this  kind  that  we  have  are  inscriptions  on 
sarcophagi  of  the  ancient  Egj-ptians.  These 
epitaphs  are  all  very  much  alike,  containing 
simply  a  statement  of  the  name,  family,  and 
condition  of  the  deceased,  with  a  prayei- 
to  some  deity,  generally  Osiris  or  Anubis. 
The  earliest  Greek  epitaphs  are  from  the  island 
of  Thera,  and  date  from  a  time  as  early  at  least 
as  the  seventh  century  i?.c.  They  contain  simply 
the  name  of  the  deceased.  The  earliest  Athenian 
epitaphs  are  also  very  short,  containing  hardly 
more  than  the  name  of  the  deceased,  together  with 
that  of  the  deceased's  father,  and  are  often  writ- 
ten in  verse,  generally  in  an  elegiac  distich.  The 
Greek  epitaphs  that  are  preserved  to  us  from 
later  times  are  often  of  considerable  length,  and 
are  very  various  in  character.  Roman  epitaphs 
were  much  more  meagre  than  the  later  Greek 
epitaphs.  On  the  Roman  urns  are  the  letters 
D.  M.  or  D.  M.  S.  (Diis  Manihus  or  Diis  Manihus 
)S'«c;-i< HI ):.  followed  by  certain  particulars  with 
regard  to  the  deceased,  as  his  age.  name,  and 
otlice,  and  the  name  and  relationship  of 
the  person  -who  has  had  the  urn  made. 
A  not  uncommon  feature  of  the  Roman 
inscription  is  the  strong  adjuration  ad- 
dressed to  the  passers-by  not  to  disturb  the 
tomb.  In  modern  as  in  ancient  times,  the  epi- 
taph has  been  made  a  literary  forai — as,  for  in- 
stance, by  Ben  Jonson  and  Pope.  For  Greek 
epitaphs,  consult:  Kaibel's  Epigrammata  (Irtvcn 
ex  Lapidibiis  CoUecta  (Berlin.  1878)  ;  Reinaeh, 
Traifc  d'epigraphie  greeque  (Paris,  1885)  :  Pre- 
ger,  Inscriptiones  Gnecce  Metricce  ex  Scriptoribiis 
prceter  Anthologiam  Collectce  (Leipzig.  1891): 
Corpus  Inscriptionum  Atlicarum  (Berlin,  1878- 
82).  For  Latin  epitaphs:  Corpus  Inseriptionum 
Latinarum  (Berlin,  1803  et  seq.)  ;  Biicheler  and 
Riese,  Anflwlogia  Eatina,  vol.  ii.  (Leipzig,  1869- 
70)  :  Cholodniak,  Carmina  ScpuleraJia  Latina 
(Saint  Petersburg,  1807).  For  modern  epitaphs: 
Kippax,  Churchyard  Literature:  a  Choice  Collec- 
tion of  American  Epitaphs  (Chicago,  1876)  ; 
Andrews.  Curious  Epitaphs   (London,  1883). 

EP'ITHALA'MIUM  (Lat..  from  Gk.  tirt^aXd- 
fjtos,  eiiithalamios,  nuptial,  from  tirl,  cpi,  upon 
+  dd/a/Mos,  thalamos.  bridal  chamber).  A  mar- 
riage song  sung  by  a  chorus  of  maidens,  or  of 
youths  and  maidens^  before  the  chamber  of  a 
newly  married  couple.  The  time  at  Avhich  it  was 
sung  was  ordinarily  the  evening  after  the  mar- 
riage festival:  but  there  was  also  a  waking  song. 
Closely  connected  with  the  epithalamium  is  the 
hymeneal  song  ({//xivaios),  which  was  sung  either 
at  the  wedding  banquet  or  during  the  marriage 
procession  to  the  new  home.  As  a  general  term 
the  hvineneal  includes  the  epithalamium.    Among 
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the  Greeks,  Sappho's  epithalamia  and  hymeneals 
were  prized  above  all  others ;  but  Alcman.  Ana- 
creon,  Stesichorus,  Pindar,  and  others  also  com- 
posed such  marriage  hymns.  At  Rome,  in  the 
first  century  cc,  the  Alexandrine  school  of  poets 
practiced  epithalamia  after  Greek  models.  Three 
by  Catullus  are  extant  (Nos.  61,  62,  and  64),  in 
which  the  Greek  form  is  greatly  modified.  The 
epithalamium  gradually  became  a  laudator}'  poem 
on  the  occasion  of  a  wedding,  and  this  form  of 
it  was  cultivated  in  the  Imperial  period.  A  col- 
lection of  certain  Latin  epithalamia,  with  an 
introductory  essay,  is  to  be  found  in  Wernsdorf, 
Poetce  LutuHe  Minorcs,  vol.  iv.  (Helmstedt, 
1789). 

EPITHALAMIUM.  A  poem  by  Edmund 
Spenser,  written  to  celebrate  his  marriage  to 
Elizabeth  Boyle  (June  11,  1594).  It  was  pub- 
lished by  Ponsonby,  with  a  dedication  to  Sir 
Robert  Xeedham,  in  the  ensuing  year. 

EP'ITHE'LIO'MA  (Xeo-Lat.,  from  Gk.  iin', 
epi,  upon  +  dijX-!^,  thele,  nipple,  from  Odv,  than, 
to  suckle) .  A  variety  of  cancer,  which  attacks 
surfaces  covered  with  epithelium  or  epidermis. 
See  Tumor. 

EP'ITHE'LIUM  (Xeo-Lat.,  from  Gk.  iw(,  epi, 
iipon  -{-  dT)\T],  tlu'le,  nipple).  A  tissue  widely  dis- 
tributed in  the  animal  bodv.     Its  main  function 


Fig.  1.  SQUAMOUS  epithelium  of  epidermis. 
Magnified  250  times,    a,  squamous  cell ;  b,  nucleus. 

>nay  be  said  to  be  that  of  acting  as  a  covering 
for  various  surfaces,  both  external  and  internal, 
and  as  the  active  structural  elements  of  those 
organs  of  the  body 
which  are  known  as 
glands.  Thus,  as  the 
outer  layer  of  the 
skin,  epithelium  cov- 
ers the  entire  body, 
and  forms  the  hair, 
nails,  sweat-glands, 
etc.  It  covers  all 
the  mucous  mem- 
branes, thus  lining 
the  entire  respira- 
tory tract,  the  gen- 
ito  -  urinary  tract, 
and  the  alimentary 
canal.  It  forms  the 
essential  elements  of 
the  true  glands,  such 
Fig.  2.  squamous  epithelium  as  the  liver,  pan- 
ov  OMENTUM.  d'cas.  aiiil  submaxil- 

Magnifled  250  times ;  a,  silver-  ]ary    Epithelium 


-Modified:  (a)  ciliated,  (b)  goblet,  (c)  pigment- 
ed. IV.  Special:  (a)  glandular,  (b)  neuro- 
epithelium. 

I.  Squamous  Epithelium,  (a)  Simple  Squa- 
mous Epithelium. — This  is  not  abundant  in  the 
human    body.      It    lines    the    air-spaces    oi    the 
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Fig.    3.    TKA.NSITIO.NAL    EI'ITHELIL'M   OF   BLADDEK. 

Magnified  300  times ;  a,  superficial  layer  of  cells ;  b,  in- 
termediate layer  of  cells;  c,  deep  layer  of  cells;  d,  fibrous 
tissue. 

lungs,  the  membranous  labyrinth  of  the  ear,  and 
occurs  in  a  few  other  places.  It  consists  of  a 
single  layer  of  fiat  cells,  presenting  the  appear- 
ance of  a  mosaic  when  seen  from  the  fiat  surtace. 
(b)  Stratified  Squamous  Epithelium. — Here  the 
cells  are  laid  down  in  several  layers,  only 
the  surface  cells  being  fiat,  the  deeper  lay- 
ers irregular  or  cuboidal  in  shape,  the  in- 
nermost layer  resting  on  a  distinct  mem- 
brane, the  membrana  propria.  Sometimes  the 
cells  of  the  middle  laj'ers  are  united  by  minute 
spines  and  are  known  as  prickle  cells.  The  main 
location  of  this  form  of  epithelium  are  the  skin 
and  all  its  openings  —  the  oesophagus,  larynx, 
pharynx,  ureter,  bladder,  pelvis  of  the  kidney, 
tlie  entire  female  urethra,  and  the  terminal  por- 
tion of  the  male  urethra. 

IT.  Coi.uMX.\R  Epithelium.  (a)  Simple. — 
This  consists  of  a  single  layer  of  columnar  cells 
placed  side  by  side,  their  bases  resting  on  a  thin 
membrane,  the  membrana  propria  or  basement 
membrane.  Epithelium  of  this  type  lines  the 
entire  alimentary  tract,  the  ducts  of  glands,  and 
their  alveoli  and  portions  of  the  male  urethra. 


^d  outliiieB  of  cell ;  6,  nucleus. 


mav  be  classified  as 


follows:  I.  Squamous:   (a)  simple,  (b)  stratified. 
II.   Columnar:    (a)    simple,    (b)    stratified.     III. 


Fig.  4.  colu.msae  epitheliu.m  of  intestine. 
Magnified  300  times ;  a,  layer  of  columnar  epithelial  cells ; 
b,  striated  hem  of  epithelial  cells  ;  c,  mucous  cell. 

(h)  Stratified  Columnar  Epithelium. — Only  the 
surface  cells  are  truly  columnar,  the  deeper  layers 
being  made  up  of  cells  irregular  in  shape.  It  is 
not  widely  distributed,  examples  being  found  in 
the  ras  deferens  and  in  the  nasal  fossa?. 

III.   Modified   Epithelium.      (a)    Ciliated. — 
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These  cells  have  iniiiule.  hair-like  projections  from 
their  free  surfaces,  known  as  cilia.  These  cilia 
possess  a  vibratory  motion,  always  acting  in  the 
>anie  direction,  and  thus  determining  How  of  cur- 
rents. They  occur  only  on  columnar  epithelium, 
either  of  tlie  simple  or  stratified  type.  Ciliated 
epithelium  lines  the  cavity  of  the  uterus,  the  ovi- 


FlC.   5.  CILIATED   EPITHELU-M    OK   TRACHEA. 

Magnified  300  times  :  a,  ciliated  cells:  //.  ^'oblet  or  mucin 
cells;  r,  germinal  cells ;  (/.basement  membrane. 

duets,  the  laerynial  ducts,  the  Eustachian  tubes, 
and  parts  of  the  tympanic  cavity,  nasal  fosste, 
larynx,  trachea,  bronchi,  and  vas  deferens.  These 
minute  cilia  exert  a  considerable  power.  Thus, 
in  the  respiratory  tract  they  seem  to  keep  the 
lubes  free  from  any  minute  particles  of  foreign 
substance  which  may  have  entered  them.  (b) 
(lohlet. — This  is  a  form  of  cell  occurring  in  col- 
umnar epithelium  in  which  the  contents  of  the 
cell  are  transferred 
into  a  transjiarent 
substance  known  as 
mucus,  w  h  i  c  h  is 
f  i  n  a  1 1  y  discharged 
upon  the  free  sur- 
face of  the  mem- 
brane. ( e )  Pig- 
men  ted .  —  In  this 
form    of    epithelium 

„     ,  the      cells      contain 

Fig.  6.  dissociated  gobi>et  epi-  ,  ii         f 

THELiuM  FROM  INTESTINE.  granulcs  usuaiiv  01 
Magnified  4.50  times:  a,  nu-  a  brown  or  black 
cleiis ;  b,  remains  of  protoplasm  color  and  known  as 
'^' '"''"•  pigment.     Such  cells 

are  found  in  the  retina  and  in  the  skin,  especially 
of  the  darker  races. 

IV.  Specialized  Epithelium,  (a)  Glandular 
Epithelium. — This  name  is  applied  to  those  forms 
of  epithelium  which  make  up  the  various  glands 
of  the  body.  Such  epithelium  presents  wide 
ranges  of  variations  for  different  glands.  (b) 
y euro  -  epithelium. — This  is  a  specialization  of 
epithelium  for  the  purpose  of  forming  termina- 
tions for  nerve-fibres.  IMany  of  these  termina- 
tions in  certain  organs  are  extremely  complex — 
e.g.  the  rods  and  cones  of  the  retina,  the  hair- 
cells  of  Corti's  organ,  and  the  taste-buds.  Con- 
sult Clarkson.  Text-Book  of  Eistologu  (Philadel- 
phia, 1800), 

EPITHEM  (Gk.  FTri0Tjua,  epithema.  cover, 
from  fVi',  (pi.  upon  -f-  Oijfja,  ilieina.  box.  from  ti- 
64vai,  tithcnai,  to  place).  In  plants,  the  internal 
tissue  of  a  hydathode;  a  gland  that  excretes 
water.     See  Hydathode. 

EPITOME,  o-plt'o-me  (Lat..  from  Gk.  ^iriToixv, 
from  iiri,  ':pi,  upon  -\-  TOfi-f),  tome,  a  cutting,  from 
rifj-veiv,  temnein,  to  cut),  A  condensation  of  the 
work  of  any  author,  especially  common  among 
the  scholars  in  the  INIiddle  Ages. 

EPTZO'A.     See  Entozoa. 


EPIZOOTY,  ep'i-zO'o-ti  ( Gk.  iiri.  epi,  upon  -j- 
^Qot>,  Z'jon.  animal).  A  disease  which  is  carried 
from  one  place  to  another  by  means  of  infection, 
and  which  occurs  as  a  more  or  less  serious  out- 
break of  limited  duration.  A  number  of  infec- 
tious diseases  are  strikingly  epizootic — as,  for 
example,  influenza  of  horses.  EpizoiJty  in  vet- 
erinary medicine  corresponds  to  the  term  epi- 
demic in  human  medicine. 

E  PLU'RIBUS  U'NUM  (Lat.,  one  out  of 
many).  The  national  motto  of  the  United  States, 
proposed  by  the  committee  appointed  by  Congress 
on  July  4,  1776,  to  prepare  designs  for  a  seal. 
The  members  were  Franklin,  Adams,  and  Jeffer- 
son. The  intended  meaning  was  "One  formed  of 
many,'  in  reference  to  the  composition  of  the 
Government. 

EP'OCH,  ep'ok  or  e'pok  (ML.  epocha,  Gk. 
iiToxv,  cpoche.  epoch,  pause,  from  iirex^i",  epe- 
cliciii,  to  check,  from  eVt,  epi,  upon  +  exetr,  ec/ieui, 
to  hold ) .  In  astronomy,  one  of  the  elements  ( q.v. ) 
of  a  planet's  orbit.  It  is  necessary  that  these 
elements  should  include  a  statement  of  the  date 
when  the  planet  passed  its  perihelion  point,  or 
point  of  nearest  approach  to  the  sun.  That  date, 
with  the  hour  and  exact  fraction  of  an  hour,  is 
called  'the  epoch.'     See  also  Chronology. 

EPOCH    (in  geology).     See  Geology. 

EP'ODE  (Lat.  epodus,  from  Gk.  eir({id6i,  epo- 
dos,  epode.  from  iiri,  epi,  upon  +  (^35^,  ode,  song, 
from  de[dsii>,  aeidein,  to  sing) .  A  name  given  by 
grammarians  to  any  poem  in  which  the  metrical 
unit  is  a  distich,  consisting  of  a  long  and  a 
shorter  verse,  especially  when  an  iambic  trimeter 
is  followed  by  an  iambic  dimeter,  as  in  Horace's 
Epodes  1-10;  Horace,  however,  called  these  poems 
simply  Iambi.  Also  in  Greek  choral  poetry  the 
term  is  applied  to  an  ode  which  follows  a  strophe 
and  antistrophe,  or  a  series  of  strophes  and 
antistrophes — e.g.  ad\bb\c('\ep. 

EPOMEO,  a'po^mVo  (Lat.  Epomeus,  Epo- 
p€Uf<\.  A  volcanic  mountain  14  miles  west  of 
Xaples,  the  highest  point  (2600  feet)  on  the 
island  of  Ischia  (^lap:  Italy,  B  11),  It  is  also 
called  Blount  San  Xicola,  from  the  hermitage  of 
San  Xicola,  hewn  in  the  rock  just  below  the 
summit,  which  commands  on  the  west  a  pano- 
ramic view  of  the  .sea  ;  on  the  north,  of  the  dis- 
tant snow-capped  peaks  of  the  Abruzzi,  of  the 
Bay  of  Gaeta,  and  of  the  coast  from  ilount 
Circeo  to  Cape  Miseno:  on  the  east,  of  Vesu- 
vius and  of  the  Bay  of  Xaples  and  its  beautiful 
shore  from  the  island  of  Procida  to  the  island 
of  Capri.  On  account  of  the  eruptions  of  the 
volcano,  the  island  was  deserted  by  most  of  the 
inhabitants  in  B.C.  474.  The  last  of  numerous 
recorded  eruptions  occurred  in  1302;  it  left  a 
stream  of  lava  that  is  still  plainly  noticeable 
where  it  is  crossed  by  the  road  near  thp  town 
of  Ischia.  A  large  mass  from  Mount  Epomeo 
was  displaced  by  the  earthquake  of  July  28, 
1SS3.  ]\IythologA'  pictured  the  giant  Typhoeus 
(Vergil.  .Eneid.  ix.  716).  after  being  transfixed 
by  the  thunderbolt  of  Jupiter,  as  buried  beneath 
^Mount  Epomeo.  and  by  his  struggles  causing  its 
eruptions. 

EP'PING.  A  town  of  Essex  County.  England, 
at  the  north  end  of  Epping  Forest,  16  miles 
north-northeast  of  London.  It  is  noted  for  its 
cream  butter,  satisages.  and  pork,  large  quan- 
tities of  which  are  sent  to  London.     Population, 
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in  1901,  3800.  Epping  Forest  is  a  part  of 
Waltham  Forest,  which  covered  all  Essex  and 
extended  almost  to  London.  It  is  now  limited 
to  a  comparatively  small  area  in  the  southwest 
part  of  the  county.  Here  for  many  centuries 
a  fair  was  held  under  the  enormous  Fairlop  oak, 
no  longer  existent,  and  a  stag  was  yearly  turned 
out  in  the  forest  on  Easter  Monday  to  be  hunted 
hy  the  general  public.  In  1882,  5600  acres  of 
Epping  Forest  were  bought  by  the  corporation 
of  London,  and  declared  free  to  the  public  in 
perpetuity. 

EPPING  FOREST.     See  Epping. 

EP'SOM.  A  market  town  on  the  margin  of 
the  Banstead  Downs  in  Surrey,  England,  15 
miles  south-southwest  of  London  (Map,  England, 
F  5).  The  famed  sulphate  of  magnesia  springs 
of  Epsom  gave  their  name  to  the  Epsom  salts 
formerl}^  manufactured  fiom  them.  The  Royal 
Medical  College  erected  on  the  Downs  provides 
education  for  about  170  boys,  the  sons  of  medical 
men,  and  affords  a  home  to  indigent  members  of 
the  profession  and  their  widows.  Population,  in 
1901,  10,900.  On  the  Downs,  IVo  miles  south  of 
the  town,  the  famous  Epsom  horse-races  are  held 
yearly.  They  are  said  to  have  been  instituted 
by  Charles  I.,  but  have  become  of  greater  im- 
portance since  the  institution  of  the  Derby 
stakes  in  1780.  There  are  two  annual  meetings, 
one  in  the  spring  and  one  in  the  summer.  In  the 
latter  the  two  famous  stakes  for  three-year-olds, 
the  Derby  and  Oaks,  are  contested. 

EPSOM  SALT.  A  hydrous  magnesium  sul- 
phate found  native  as  the  mineral  kieserite  and 
as  epsomite,  also  in  mineral  waters.  The  kieser- 
ite is  found  in  the  Stassfurt  salt  beds,  and  the 
epsomite  occurs  in  the  gypsum  quarries  of  Alont- 
martre,  France,  in  Spain,  in  Chile,  and  in  the 
limestone  caves  of  Indiana,  Kentucky,  and  Ten- 
nessee, and  especially  in  the  IMammoth  Cave, 
Kentucky.  It  was  originally  obtained  from  the 
waters  of  the  mineral  spring  in  Epsom,  England, 
and  subsequently  was  made  by  decomposing 
dolomite  with  sulphuric  acid ;  but  the  principal 
source  of  the  commercial  salt  is  now  the  Stass- 
furt salt-mines  in  Saxony,  where  the  crude  min- 
eral is  separated  from  the  accompanying  mag- 
nesium and  sodium  chlorides  by  dissolving  out 
these  two  salts  with  water,  which  leaves  the 
magnesium  sulphate  as  a  fine  powder  that  may 
be  purified  by  crvstallization  from  water.  Epsom 
salt  is  used  in  medicine  as  a  cathartic ;  it  is  also 
employed  for  agricultural  purposes,  in  the  proc- 
ess of  warp-sizing  cotton,  and  for  dyeing  with 
aniline  colors. 

EP'WORTH  LEAGUE  (named  after  Ep- 
worth,  Lincolnshire,  England,  the  birthplace  of 
John  Wesley).  A  society  of  the  Methodist 
Church.  It  was  organized  in  Cleveland.  Ohio, 
in  INIay,  1889,  by  representatives  of  five  different 
Methodist  societies  for  young  people,  and  is  lim- 
ited in  its  membership  to  INIothodists.  While 
carrying  on  work  similar  to  that  of  the  Young 
People's  Society  of  Christian  Endeavor,  it  does 
so  on  denominational  lines,  and  thus  keeps  the 
young  people  true  to  their  fealty  to  the  Metho- 
dist Episcopal  Church.  Its  strength  is  in  the 
Northern  Church,  but  it  extends  also  into  the 
Southern  and  Canadian  branches.  Its  headquar- 
ters is  in  Chicago,  and  its  organ  is  the  Epworth 
Herald;    present    membership,    2,200,000.      For 


particulars,  consult  Bacon  and  Northrop,  Yoitng 
People's  Societies   (New  York,  1900). 

EQUALITY.  A  vague  term  of  varying  sig- 
nification in  the  recent  history  of  social  and 
political  speculation.  In  its  primary  sense  it 
denotes  the  equal  worthiness  of  all  human  beings, 
and  calls  for  such  an  arrangement  of  the  struc- 
ture of  society  as  to  insure  to  all  an  equal  degree 
of  the  material  advantages  of  life.  It  is  in  this 
sense  that  it  was  employed  by  Rousseau  in  his 
famous  declaration  that  it  was  the  function  of 
the  State  to  maintain  liberty  and  equality  among 
its  subjects  (Contrat  Social,  ii.  11),  and  in  the 
assertion  of  the  American  Declaration  of  Inde- 
pendence of  the  'self-evident'  truth  that  all  men 
are  created  equal.  It  was  this  kind  of  equality 
that,  under  the  inlluence  of  Rousseau,  the  French 
Revolution  aimed  to  realize,  and  the  ideal  to 
which  it  points  has  been  the  inspiration  of  more 
than  one  movement  for  the  emancijiation  of  hu- 
manity. How  much  the  steady  march  of  the 
democratic  movement  of  the  last  centviry,  and 
the  spread  of  popular  government,  owe  to  this 
humanitarian  sentiment  for  equality  can  only 
be  imagined.  It  is  in  this  extreme  and  senti- 
mental form,  also,  that  the  doctrine  has  incurred 
the  hostile  criticism  of  hard-headed  and  unsym- 
pathetic writers  such  as  ]\lr.  Justice  Stephen 
(Liberty,  Equality,  and  Fraternity)  and  Sir 
Henry  Maine  (Popular  Government).  The  in- 
fluence of  the  doctrine  in  the  communistic  and 
socialistic  movements  of  the  day  will  be  de- 
scribed in  connection  with  those  topics. 

The  term  equality  is  somewhat  more  definitely 
emploj'ed  in  a  secondary  sense  to  denote  one  of  the 
two  great  aims  of  the  modern  democratic  move- 
ment in  society  and  politics.  One  of  these  aims  is 
individual  liberty,  and  the  other  is  such  a  measure 
of  equality  as  is  compatible  with  a  rational  lib- 
erty. The  reconciliation  of  these  two  conflicting 
aims  is  the  great  task  of  government,  and  it  is 
through  tRis  process  of  reconciliation  that  the 
conception  of  equality  has  been  brought  within 
the  sphere  of  practical  discussion.  As  a  political 
programme,  then,  it  includes  the  following  definite 
aims:  First,  equality  of  political  status;  second, 
equality  of  civil  rights;  and  third,  equality  of 
opportunity.  The  first  of  these  is  secured  by  the 
widest  possible  extension  of  the  principle  of 
popular  government;  the  second  by  the  abolition 
of  privilege,  whether  based  on  wealth,  on  birth, 
or  on  public  service ;  the  third  by  breaking  down 
the  artificial  barriers  of  caste,  affording  to  all 
an  equal  enjoyment  of  public  utilities  and  the 
advantages  of  a  common  education.  Eipiality 
of  political  rights  and  equality  before  the  law 
have  been  measurably  attained  in  some  favored 
lands;  but  industrial  equality  is  still  far  to  seek. 
Tliis  principle  of  human  equality  is  a  purely 
modern  conception,  and  had  its  origin  in  the 
Christian  conception  of  the  equality  of  all  men 
before  God.  It  derived  its  impulse,  as  a  social 
and  political  iirinciple,  mainly  from  the  passion- 
ate writings  of  Jean  Jacques  Rousseau.  See  De- 
mocracy; Fkatkunitv  ;  Liderty.  Consult  the 
authorities  referred  to  under  such  titles  as  De- 
mocracy ;  LinEKTY ;  Political  Science,  etc. 

EQUAL  RIGHTS  PARTY,  The.  See  Loco- 
Focos,  The. 

EQUATION  (Lat.  a-quatin,  from  a^qiutrc.  to 
equalize,  from  cequtis,  equal).  In  algebra,  an 
equality  which  exists  only  for  particular  values 
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of  certain  letters  representing  the  unknoKn 
ijiiantiiics  is  called  an  equation.  These  particu- 
lar values  are  called  the  roots  of  the  equation, 
and  the  determination  of  these  roots  is  called 
the  solution  of  the  equation.  Thus  2a;  +  3  =  9 
is  an  equation,  because  the  equality  is  true  only 
for  a  particular  value  of  the  unknown  quantity  x, 
viz.,  for  x^'o.  The  expression  2  +  5=7  ex- 
])rcsscs  an  equality,  but  it  is  not  an  equation  as 
the  word  is  technically  used  in  mathematics. 
Expressions  like  (a  -^  x)-  —  a"  +  2ax  +  x^  are 
true  for  all  values  of  the  letters  and  are  called 
identities  to  distinguish  them  from  equations. 
If  an  algebraic  function  f(x)  equals  zero,  and  is 
arranged  according  to  the  descending,  integral, 
positive  powers  of  x,  and  in  its  relation  to  0  ex- 
pressed as  an  equation,  it  has  the  form  f  (a?)  = 

UoX"  +  OjO?  „_j   + +  «a-.l     <B  +  On  =  0.       Such 

an  equation  is  called  a  complete  equation  of  the 
jith  degree  with  one  unknown  quantity;  e.g. 
a^x-  +  OiX  -\-  a.z=:0  is  a  complete  equation,  while 
a^"  +  «,  =  0   is    an    incomplete    equation,    both 

of  the  second  degree.     The  letters  Wo,  «i,    

an_j,  a„  stand  for  known  quantities,  and  in  the 
theory  of  equations,  so  called,  they  stand  for 
real  quantities.  They  are  all  coefficients  of 
powers  of  x,  except  the  absolute  term,  a„,  which 
might,  however.,  be  considered  the  coefficient  of 

a;".     In  ease  o,,.  «, o„  are  all  expressed 

as  numbers,  the  equation  is  said  to  be  numerical; 
otherwise  it  is  known  as  literal. 

I]quations  may  be  classified  as  to  the  number 
of  their  unknown  quantities.  Those  already 
mentioned  involve  a  single  unknown,  but  x"  + 
X1J  +  1/"  =  0  and  xij  =  I  involve  two  unknowns. 
There  is  no  theoretical  limit  to  the  number  of 
unknown  quantities.  Equations  may  also  be 
classified  as  to  degree,  this  being  determined  by 
the  value  of  n  in  the  complete  equation  already 
given.    Thus, 

ao  a;+  ttj  =  0 

a-o  x^   +  ftj  a;  +  «2  =  0 

«o  .r^  -r  a^  a;^  4  aj  a;  -j-  Hj  =  0 

ffo  X*  -f-  «!  X*  +  CTg  ^^   +  *3  X  -(-  «4  ^  0 

are  equations,  respectively,  of  the  first  degree 
(linear  equation),  of  the  second  degree  (quad- 
ratic equation ) ,  of  the  third  degree  ( cubic  equa- 
tion), and  of  the  fourth  degree  (quartic  or 
biquadratic  equation). 

If  two  or  more  equations  are  satisfied  by  the 
same  value  of  the  unknown  quantities  they  are 
said  to  be  si^miltaneous,  as  in  the  case  of  x^  -f- 
y  =  7,  a;  -f  1/2  =  11,  where  a;  =  2,  y  =  3;  but 
X-  +  1/  =  7  and  Zx'  +Sy  =  9  are  not  simulta- 
neous; they  are  inconsistent,  there  being  no  val- 
ues of  X  and  y  that  will  satisfy  both;  and 
f  +  .V  =  7  and  Sx''  +  3.7/  =  21  are  said  to  be 
identical,  each  being  derivable  from  the  other. 
In  case  sufficient  relations  are  not  given  to  en- 
able the  roots  of  an  equation  to  be  determined, 
exactly  or  approximately,  the  equation  is  said  to 
be  indeterminate;  e.g.  in  the  equation  x  +  2y  = 
10,  any  of  the  following  pairs  of  values  satisfies 
the  equation:    (0,  5),   (1,  4.5),    (2,  4),    (3,  ,3.5) 

......    (10,  0),   (11,  —0.5) In  general, 

n  linear  equations,  each  containing  n  -f  1  or 
more  unknown  quantities,  are  indeterminate 
Thus  2.r  +  3//  4  .-  =  10.  :ix  +  2y  +  z  =  S,  give 
rise  to  the  simple  equation  x  +  y  z=2,  Avhich  is 
indeterminate.  Equations  may  also  be  clas- 
sified as  rational,  irrational,  integral,  or  fraction- 
al, according  as  the  two  members,  when  like 
terms   are   united,   are  composed  of  expressions 


Avhich  are  rational,  irrational   (or  partly  so),  in- 
tegral, or  fractional   (or  partly  so),  respectively, 
with  respect  to  the  uiiknon-ii  quantities;  e.g.: 
3a;  -f-  |/'5  =  0  is  a  rational  integral  equation, 
6  4"  I  -ri  ^  ^  is  an  irrationtil  integral  equation, 

-.4-  v/14  =  0  is  a  rational  fractional  equation, 

•^  _, 

(x-4-3)  *  =  5  is  an  irrational  fractional  equation. 
Algebra  is  chiefly  concerned  with  the  solution 
of  equations,  and  definite  methods  have  been  de- 
vised for  determining  the  roots  of  algebi-aic  equa- 
tions of  the  first,  second,  third,  and  fourth  de- 
grees. Equations  of  the  first  degree  are  solved 
by  applying  the  common  axioms:  If  equals  are 
added  to  equals,  the  results  are  equal;  if  eqvuils 
are  subtracted  from  equals,  the  results  are 
equal;  and  the  corresponding  ones  of  multiplica- 
tion and  division.  Equations  of  the  second  de- 
gree may  be  solved  by  reducing  the  quadratic 
function  to  the  product  of  two  linear  factors, 
thus  making  the  solution  of  the  quadratic  equa- 
tion depend  upon  that  of  two  linear  equations. 
Tims  X-  -{-  j>x  +  q  =z  0  reduces  to 

P 


P 

whence  a;-4-  ^±  I  Vp'^-^1  +  0- 

Similar]j%  the  solution  of  the  cubic  equation  is 
made  to  depend  upon  that  of  the  quadratic  equa- 
tion, and  that  of  the  biquadratic  equation  upon 
that  of  the  cubic  equation.  These  formvilas, 
however,  when  applied  to  numerical  equations 
often  involve  operations  upon  complex  numbers 
not  readily  performed,  and  hence  are  of  little 
value  in  such  cases ;  e.g.  in  applying  the  general 
formula  for  the  roots  of  the  cubic  equation,  the 
cube  root  of  a  complex  number  is  often  required, 
in  which  case  the  methods  of  trigonometry  are 
employed.  The  real  roots  of  numerical  equations 
of  any  degree  may  be  calculated  approximately 
by  the  methods  of  Newton,  Lagrange,  and 
Horner,  the  last  being  the  most  recent  and  gen- 
erally preferred   of  the   three. 

Equations  of  the  first  degree  were  familiar  to 
the  Egyptians  in  the  time  of  Ahmes  ( q.v. ) ,  since 
a  papyrus  transcribed  by  him  contains  an  equa- 
tion in  the  following  form:  Heap  (hau) ,  its  %, 
its  y^,  its  ^,  its  whole,  gives  37;  that  is, 

^x-\-lx-{-}x-\-x  =  37. 
The  ancient  Creeks  knew  little  of  linear  equa- 
tions except  through  proportion,  but  they  treated 
in  geometric  form  many  quadratic  and  cubic 
equations.  (See  Cube. )  Diophantus  (c.SOOa.d.), 
however,  dis'tinguished  the  coefficients  (ir\?/f?oj), 
of  the  unknown  quantity,  gave  the  equation  a 
symbolic  form,  classified  equations,  and  gave 
definite  rules  for  reducing  them  to  their  simplest 
forms.  His  work  was  chiefiy  coucei'ned  with  in- 
determinate systems  of  equations,  and  his  method 
of  treatment  is  known  as  Diophantine  analysis 

(q.v.). 

The  Chinese  likewise  solved  quadratic  equa- 
tions geometrically,  and  Sun  Tse  (third  century), 
like  Diophantus,  developed  a  method  of  solving 
linear  indeterminate  equations.  The  Hindus  ad- 
vanced the  knowledge  of  the  Greeks.     Bhaskara 

(twelfth  century)  Tised  only  one  type  of  quad- 
ratic equation,  ax-  -\-  hx  -\-  c  z=0.  considered  both 
signs  of  the  square  root,  and  distinguished  the 
surd  values,  while  the  Greeks  accepted  only  posi- 
tive integers.  The  Arabs  improved  the  methods 
of  their  predecessors.     They  developed  quite  an 
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elaborate  system  of  symbolism.  The  equations  of 
Al  Kalsadi  (fifteenth  century)  are  models  of  brev- 
ity, and  this  ])lan  for  solving  linear  equations,  a 
modified  Hindu  method,  was  what  was  later 
known  as  the  regiila  falsi.    See  False  Position. 

The  Europeans  of  the  Middle  Ages  made  little 
advance  in  the  solving  of  equations  until  the 
discovery  by  Ferro,  Tartaglia,  and  Cardan  (six- 
teenth century)  of  the  general  solution  of  the 
cubic  equation.  The  solution  of  the  biquadratic 
equation  soon  followed,  and  the  general  quintic 
\\as  attacked.  But,  although  much  was  done  to 
advance  the  general  theory  of  the  equation  by 
Vandermonde,  Euler,  Lagrange,  Bezout,  Waring, 
JNlalfatti,  and  others,  it  was  not  until  the  begin- 
ning of  the  nineteenth  century  that  equations  of 
a  degree  higher  than  the  fourth  received  satis- 
factory treatment.  Euflini  and  Abel  were  the 
lirst  to  demonstrate  that  the  solution,  by  alge- 
braic methods,  of  a  general  equation  of  a  degree 
higher  than  the  fourth  is  impossible,  and  to 
direct  investigation  into  new  channels.  Mathe- 
maticians now  sought  to  classify  equations  which 
could  be  solved  algebraically,  and  to  discover 
liigher  methods  for  those  which  could  not.  Gauss 
solved  the  cyclotomic  group,  Abel  the  group 
known  as  the  Abelian  equations,  and  Galois 
stated  the  necessary  and  sufficient  condition  for 
the  algebraic  solubility  of  any  equation  as  fol- 
lows :  If  the  degree  of  an  irreducible  equation 
is  a  prime  number,  the  equation  is  soluble  by 
radicals  alone,  i)rovided  the  roots  of  this  equa- 
tion can  be  expressed  rationally  in  terms  of  any 
two  of  them.  As  to  higher  methods,  Tschirn- 
hausen,  Bring,  and  Hermite  have  shown  that  the 
general  equation  of  the  fifth  degree  can  be  put 
in  the  form  <° — t  —  A^O;  Hermite  and  Kro- 
necker  solved  the  equation  of  the  fifth  degree  by 
elliptic  functions;  and  Klein  has  given  the  sim- 
plest solution  by  transcendental  functions. 

A  few  of  the  more  important  properties  of 
equations  are :  ( 1 )  If  r  is  a  root  of  the  equation 
f{x)  =0,  then  x  —  r  is  a  factor  of  f{x);  e.g. 
2  being  a  root  of  x"  -{-  2x  —  8  =  0,  then  x  —  2  is  a 
factor  of  X-  +  Sa?  —  8. 

(2)  li  f{x)  is  divisible  bv  x —  r,  r  is  a  root  of 
fix)  =  0;  e.g.  in  {x  —  2)  {x""  +  x  +  I)  =  0, 
X  —  2  is  a  factor,  hence  x  —  2  =  0  satisfies  the 
equation,  and  x  ^  2. 

(3)  Every  equation  of  the  77th  degree  has  n 
roots  and  no  more  (the  fundamental  theorem  of 
equations  duo  to  Harriot,  or,  in  its  complete 
form,  to  D'Alembert )  :  e.g.  a;*  —  1^0  has  four 
roots,  a;  =  1,  — I,  i,  — u  and  no  more. 

(4)  The  coefficients  of  an  equation  are  func- 
tions of  its  roots.     Thus,  in 

x''+a,x'''^   -fa^o;"-'  +.  .  .  -"^^O 
if  ri,  r,,  .  .  .  .  »•    are  the  roots,  then" 
fli  =  —  (ri  +  n  +  .  .  .   -f  r  J,  a,  =  r,r„  +  r,  r.,  + 
.  .  .  -f  r       r  .  Og  =  —  (r,  n  i\  +  r,  r.  1\+  .  .  .    -f- 

n-l      u 

r       r      ?■)....  a_  =  zb  *"!  '"2  ■••  •    '■„• 

u-2      n-i     n'  °  " 

(5)  The  number  of  positive  roots  oi  f{x)  =0 
does  not  exceed  the  number  of  changes  of  signs 
in  f(x).  (Deseartes's  rule  of  signs.)  E.g.  in 
X*  —  3a;^  —  2x^  +  X  — 1  =  0  there  are  3  changes 
of  signs,  hence  there  can  be  no  more  than  3 
positive'  roots. 

(6)  The  special  functions  associated  with  the 
roots  of  an  equation  which  serve  to  distinguish 
the  nature  of  these  roots  are  called  discrimi- 
nants; e.g.  the  general  form  of  the  roots  of  the 


quadratic    equation,     x"  -\-  px  -\-  q  ^0,     may     be 
taken  as 


-^^IVP^ 


^ 


The  expression 

is  the  discriminant,  for  if  4^^  p^  the  roots  are 
complex;  if  4q  :=  p-  the  roots  are  equal;  if  iq  <^ 
jr  the  roots  are  real;  and  if  p" — 4q  is  a  perfect 
square,  the  roots  are  rational.  Similarly  the  dis- 
criminant of  the  cubic  XT'  +  3hx  -}-  g  =^  0  is 

V9'  +  ^'^' 
The  discriminants  of  equations  of  higher  degree 
are   fully  explained   in   works   on   the   theory  of 
equations. 

A  differential  equation  is  an  equation  involv- 
ing diflerential  coefficients   (see  Calculus)  ;  e.g. 


dx 


'         dx 


X, 


from  which  it  is  required  to  find  the  relation  be- 
tween y  and  x.  The  theory  of  the  solution  of 
such  equations  is  an  extension  of  the  integral 
calculus,  and  is  a  branch  of  study  of  the  highest 
importance. 

For  the  general  theory  of  equations,  consult ; 
Burnside  and  Panton,  Theory  of  Equations  (4tli 
ed.,  London,  1899-1901),  the  appendix  to  which 
contains  valuable  historical  material;  Peterson, 
Theorie  des  equations,  algebriques  (by  Laurent, 
Paris,  1897);  Salmon,  Lessons  Introductory 
lo  Modern  Higher  Algebra  (Dublin,  1859,  and 
subsequent  editions)  ;  Serret,  Cours  d'algehre 
superirure  (3d  ed.,  Paris,  18()())  ;  Jordan,  Traite 
des  substitutions  et  des  equ-ations  algebriques 
(  Paris,  1870).  An  extensive  work,  covering  both 
history  and  method,  is  Matthiessen,  GrundzUge 
der  antikcn  nnd  modernen  Algebra  der  literalen 
GJeichu)ige)i    (Leipzig,  1896). 

EQUATION,  Annual.  One  of  the  most  con- 
spicuous of  the  subordinate  fluctuations  in  the 
moon's  motion,  due  to  the  action  of  the  sun.  It 
consists  in  an  alternate  increase  and  decrease  in 
the  moon's  longitude,  corresponding  with  the 
earth's  situation  in  its  annual  orbit,  i.e.  to  its 
angular  distance  from  the  perihelion,  and  there- 
fore it  has  a  year  instead  of  a  month,  or  aliquot 
part  of  a  month,  for  its  period. 

EQUATION,  Chemical.    See  Chemistry. 

EQUATION,  Personal.  A  very  important 
factor  in  astronomical  observations.  Two  observ- 
ers, each  of  admitted  skill,  often  difi'er  in  llieir 
record  of  the  same  event — as  the  passage  of 
a  .stiir  before  the  wires  of  a  transit  in- 
strument— by  a  quantity  nearly  the  same 
for  all  observations  by  those  persons.  Thi< 
quantity  is  their  relative  personal  equation.  Each 
observer  habitually  notes  the  time  too  early  or 
too  late,  by  a  small  and  nearly  uniform  portion 
of  a  second.  This  quantity  is  his  absolute  per 
sonal  equation.  Machines  have  been  invented  for 
determining  the  amount  of  jiersonal  equation  by 
reproducing  artificially  the  kind  of  observation, 
usually  afTected  with  this  form  of  error  in  actual 
work  on  the  sky.  The  so-called  Repsold  appa- 
ratus is  a  mechanical  device  which  so  changes 
tlie  condition  of  observation  with  a  transit  iiistru- 
ment  or  meridian  circle  that  the  ))ersonal  equa- 
tion is  removed  altogether,  and  its  q\iantitative 
evaluation  is  rendered  unneressary. 
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EQUATION  OF  EQUINOXES.  The  dif- 
ference between  the  actual  position  of  the  equi- 
iiiixts  (ti-v. )  and  the  position  calciUated  on  the 
a>suiiipiion  that  their  motion  is  uniform.  See 
Pkeclssiox. 

EQUATION  OF  LIGHT.  In  astronomical 
<)lisorvations.  the  ray  of  light  by  which  we  see 
any  celestial  body  is  not  that  Avhich  it  emits  at 
the  moment  we  look  at  it,  but  which  it  did  emit 
some  time  before,  viz.,  the  time  occupied  by  light 
in  traversing  the  space  which  separates  us  from 
the  celestial  body.  The  quantity  of  time  so 
required  for  the  passage  of  light  from  the  sun 
to  the  earth  is  the  so-called  light-equation.  It 
amounts  to  about  eight  minutes  twenty  seconds. 

EQUATION  OF  PAYMENTS.  A  method  of 
finding  the  time  when,  if  a  sum  of  money  be  paid 
by  a  debtor,  instead  of  several  debts  payable  by 
him  at  didcrent  times,  no  loss  will  be  sustained 
by  either  the  debtor  or  creditor.  The  common 
rule  is:  ^lultiply  each  debt  by  its  term  of  credit, 
and  divide  the  sum  of  the  prodticts  by  the  sum  of 
the  debts.  The  quotient  will  be  the  average  term 
of  credit.  This  added  to  the  date  from  which 
the  credits  were  reckoned  ^^•ill  give  the  average 
time  of  pa^^nents:  e.g.  to  find  the  average  time  of 
paving  $200  due  April  1st.  $-200  due  Mav  11th, 
and  .$400  due  .June  30th :  .$200  +  40  •  $200  +  90  • 
$400  =  $44,000:  $44,000  ^  $800  =  55.  April  1st 
+  55  days  =:  May  26th  the  equated  time.  This 
method  is  incorrect,  except  for  equal  debts,  be- 
cause it  takes  no  account  of  the  balance  of  inter- 
'est  and  discount.  It  is,  however,  sufficiently 
accurate  for  ordinary  use. 

EQUATION  OF  THE  CENTRE.  A  term 
used  by  astronomers  in  connection  with  the 
jilanets"  orbital  motions.  The  anomaly  (q.v. )  of 
a  planet  does  not  increase  uniformly  after  peri- 
helion passage:  because,  according  to  Kepler's 
law.  a  line  joining  the  planet  with  the  sun  sweeps 
over  equal  areas  {not  equal  angles)  in  equal 
tiines.  The  dift'erence  between  a  planet's  actual 
anomaly  and  that  which  its  anomaly  would  be  if 
eqiuil  angles  were  swept  over  is  the  eqtiation  of 
the  centre. 

EQUATION  OF  TIME.  The  earth's  motion 
in  tlie  ecliptic  is  not  uniform.  This  want  of 
imiforniity  would  of  itself  be  sufficient  to  catise 
an  irregularity  in  the  intervals  of  time  between 
successive  returns  of  the  sini  to  the  meridian,  day 
after  day;  but  besides  this  want  of  uniformity  in 
the  sun's  apparent  motion  in  the  ecliptic,  there 
is  another  cause  of  inequality  in  the  time  of  his 
coming  to  the  meridian,  the  obliquity  of  the 
ecliptic  to  the  equinoctial.  These  two  independent 
causes  conjointly  produce  the  incqtiality  in  the 
time  of  his  appearance  on  the  meridian,  the  cor- 
rection for  which  is  the  'equation  of  time.'  But 
from  the  causes  above  explained,  mean  and  ap- 
parent noon  differ,  the  latter  taking  place  some- 
times as  much  as  IG^i  minutes  before  the  former, 
and  at  others  as  much  as  141^  minutes  after. 
The  diflerence  for  any  day.  called  the  equation 
of  time,  is  to  he  found  inserted  in  ephemerides 
for  every  day  of  the  year.  (See  Eptiemeris.)  It 
is  nothing,  or  zero,  at  four  different  times  in  the 
year,  at  which  the  mean  and  unequal  motions 
would  exactly  agree — viz..  about  the  15th  of  April, 
the  15th  of  June,  the  .31st  of  August,  the  24th  of 
December.  At  all  other  times  the  sun  is  either 
too  fast  or  too  slow  for  clock-tinie. 


EQUA'TOR,  Celestiai,  (ML.  cequator,  equal- 
izer, from  Lat.  cequare,  to  equalize).  The  great 
circle  which  would  be  cut  out  on  the  sky  by 
extending  the  plane  of  the  earth's  equator. 

EQUATOR,  Terrestrial.  The  great  circle  on 
the  earth's  surface,  half  way  between  the  poles, 
which  divides  the  earth  into  the  northern  and 
southern  hemispheres. 

E'QUATO'RIAL  (from  :MI..  cequator,  equal- 
izer). A  term  applied  in  astronomy  to  a  method 
of  mounting  astronomical  telescopes,  by  which  a 
celestial  body  may  be  observed  at  any  point  of 
its  diurnal  course.  It  consists  of  a  telescope 
fastened  to  a  graduated  circle,  called  the  declina- 
tion circle,  whose  axis  is  attached  at  right  angles 
to  that  of  another  graduated  circle  called  the 
hotir-circle,  and  is  wholly  stipported  by  it.  The 
hour-circle  axis,  which  is  called  the  principal 
axis  of  the  instrument,  turns  on  fixed  supports; 
it  is  pointed  to  the  pole  of  the  heavens,  and  the 
hotir-circle  is  of  course  parallel  to  the  equinoc- 
tial. This  combination  of  axes  gives  tis  a  uni- 
versal joint,  thus  enabling  tis  to  point  the  tube 
at  any  star  in  the  sky:  and  with  the  pair  of 
circles  we  can  measure  and  record  the  exact  posi- 
tion in  the  sky  of  the  star  under  observation.  On 
account  of  one  axis  being  pointed  at  the  pole, 
about  which  all  the  stars  revolve  in  their  diurnal 
course,  it  becomes  possible  to  follow  their  motions 
by  rotating  the  telescope  about  this  one  axis 
only,  and  this  rotation  can  be  effected  easily  and 
conveniently   with   clockwork. 

EQUESTRIAN  ORDER  (Lat.  ordo  eqiies- 
ler).  or  EQ'UITES  (Lat..  knights,  from  equus. 
horse).  Originally  the  cavalry  of  the  Roman 
Army.  It  is  said  to  have  been  instituted  by 
Romulus,  who  selected  from  the  three  principal 
Roman  tribes  a  body-guard  of  300.  called  Celeres. 
The  ntimber  Avas  afterwards  gradually  increased 
to  3G00.  who  were  partly  of  patrician  and  partly 
of  plebeian  rank,  and  required  to  possess  a  cer- 
tain amount  of  property  (400.000  sestertii — about 
$17,000).  Each  of  these  equites  received  a  horse 
from  the  State;  but  abotit  B.C.  403  a  new  body  of 
equites  began  to  make  their  appearance,  who 
were  obliged  to  furnish  a  horse  at  their  own 
expense.  Until  B.C.  123,  the  eqtiites  were  exclu- 
sively a  military  body;  but  in  that  year  Caius 
Gracchus  carried  a  measure,  by  which  all  the 
jiidices  (jtirors)  had  to  be  selected  from  them. 
Xow,  for  the  first  time,  they  became  a  distinct 
order  or  class  in  the  State,  and  were  called  ordo 
equesfer.  Sulla  deprived  them  of  this  priv- 
ilege :  but  their  power  did  not  then  decrease, 
as  the  farming  of  the  public  revenues  appears  to 
have  fallen  into  their  hands.  After  the  con- 
spiracy of  Catiline,  the  ordo  eqiiester  began  to  be 
looked  upon  as  a  third  estate  in  the  Republic ; 
and  to  the  title  of  se'iafus  pupuhisque  Iioma7ius 
was  added  cf  ordn  eqiicster. 

EQUESTRIAN  STATUE.  The  representation 
in  sculpture  of  a  jierson  on  horseback.  Eqtiestrian 
statues  were  not  commonly  erected  in  Greece,  but 
in  Rome  they  were  often  awarded  as  a  high  honor 
to  military  commanders  and  persons  of  distinc- 
tion, and  latterly  were,  for  the  most  part,  re- 
stricted to  the  emperors,  the  most  famous  in 
existence  being  that  of  the  Emperor  ^larcus  Aure- 
lius,  which  now  stands  in  the  piazza  of  the  Capi- 
tol at  Rome.  It  is  the  only  ancient  equestrian 
statue  in  bronze  that  has  been  preserved.  The 
most   famous  equestrian   statues   of  the  Renais- 


EQUID/E 


^i5Vv:g:i^3^^M;^?^ 


1.  AFRICAN  WILD-ASS  (Equus  aslnus>. 

2.  TRUE,  OR   MOUNTAIN  ZEBRA  (Equus  zebra). 

3.  KIANG,  OR  ASIATIC  WILD-ASS  (Equus  hemlonus). 


4.  QUAGGA  (Equus  quagga);  extinct. 

5.  MUSTANG  OF  SOUTHWESTERN   UNITED  STATES. 

6.  BURCHELL'S  ZEBRA  (Equus  Burchelli). 
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sance  are  that  of  Gattemelata,  by  Donatello,  in 
Padua,  the  first  in  modern  art_,  and  that  of 
Bartolonaeo  Colleoni,  before  the  Church  of  Santi 
Giovanni  et  Paolo  in  Venice,  by  Andrea  del 
Verocchio,  the  finest  of  all.  Among  the  finest 
equestrian  statues  in  modern  art  are  those  of 
Frederick  the  Great,  by  Ranch,  in  Berlin,  and  of 
Peter  the  Great,  by  Falconet,  in  Saint  Petersburg. 

E'QUIAN'GULAR  (from  Lat.  cequus,  equal 
+  angulus,  angle).  A  figure  is  said  to  be  equian- 
gular if  all  of  its  angles  are  equal,  as  those  of  a 
square  or  a  regular  polygon.  Triangles  whicli 
are  mutually  equiangular  are  called  similar;  but 
other  nuitually  equiangular  polygons  are  not  simi- 
lar unless  their  corresponding  sides  are  propor- 
tional. (See  Similarity.)  A  polyhedron  is  equi- 
angular when  all  its  polyhedral  angles  are  equal, 
as  in  a  cube.  A  spiral  (q.v. )  is  called  equi- 
angular when  the  angle  included  between  any 
radius  vector  and  the  tangent  at  its  extremity  is 
tile  same.  This  is  the  characteristic  pi'operty  of 
the  logarithmic  spiral. 

EQ'UID.ffi  ( Neo-Lat.  nom.  pi.,  from  equus, 
liorse),  or  Solidungula.  The  horses,  a  family 
of  hoofed  mammals  of  the  suborder  Peris- 
sodactyla,  containing  only  a  small  number  of 
species,  which  so  nearly  resemble  each  other 
that  most  zoologists  agree  in  referring  them  to 
one  genus,  Equus,  though  some  have  put  the 
asses  in  the  separate  genus  Asinus.  They  are 
distinguished  from  other  quadrupeds  by  the 
concentration  of  the  foot  and  toes,  or  the  extraor- 
dinary development  of  the  middle  toe,  which 
thus  carries  the  wliole  weight,  and  is  incased  in 
a  boot-like  hoof.  Tliere  are.  however,  two  small 
protuberances  ("splint'  bones)  on  each  side  of 
both  the  metacarpal  and  metatarsal,  or  'canon' 
bones,  which  represent  the  former  existence  of 
other  toes.  The  EcpiidiP  have  six  incisors  in 
each  jaw,  and  six  molars  on  each  side  in  each 
jaw;  the  males  have  also  two  small  canine  teeth 
in  the  upper  jaw,  sometimes  in  both  jaws,  which 
are  almost  always  wanting  in  the  females.  The 
molars  of  the  Equida»  have  square  crowns,  and 
are  marked  by  the  laminoe  of  enamel  with  ridges 
forming  four  crescents.  The  wearing  down  of 
these  develops  different  patterns  at  different 
ages,  by  the  examination  of  which,  in  the  in- 
cisors, a  ])erson  may  determine  with  considerable 
accuracy  the  age  of  a  horse.  (See  plate  illustrat- 
ing this  under  Horse.)  There  is  a  wide  space 
between  the  canine  teeth  and  tlie  molars.  The 
stomach  of  the  Equidte  is  simple,  but  the  intes- 
tines are  long,  and  the  caecum  extremely  large ;  the 
digestive  organs  thus  exhibiting  an  adaptation 
very  diil'erent  from  those  of  the  ruminants,  to 
the  same  kind  of  not  easily  assimilated  food. 
Another  distinctive  peculiarity  of  the  Equida?  is, 
that  the  females  have  two  teats  situated  on  the 
pubes,  between  the  thighs.  The  Equidw  are  now 
found  in  a  truly  wild  state  only  in  Asia  and 
Africa.  Fossil  remains  exist  in  the  newer  geo- 
logical formations  in  great  abimdance  in  many 
parts  of  both  the  Old  World  and  the  New:  and 
the  whole  evolutionary  history  of  the  Equidie  has 
been  admirably  worked  out.  •  ( Se^  Horse,  Fos- 
sil. )  The  horse  and  the  ass  are  by  far  the  most 
important  species  of  this  family.  The  quagga  is 
extinct.  The  zebra  seems  incapable  of  useful 
domestication.  Some  attempts  have  been  made, 
however,  to  cross  zebras  with  horses  in  the  hope 
that  the  hybrid  might  be  able  to  withstand  the 
attacks  of  the  tsetse-fly  ( q.v. )  in  South  Africa ; 
Vol.  VI  — r)2. 


but  though  the  hybrids  are  easily  obtained,  and 
seem  hardy,  they  cannot  survive  the  bites  of 
that  terrible  scourge.  See  Ass;  Horse;  Mule; 
Quagga;  Zebr.\. 

EQUILIBRIUM,  .Mechaxical  (Lat.  cequilib- 
riuut,  level  position,  from  wquiis  equal  +  libra, 
balance ) .  The  condition  of  a  body,  or  of  a 
system  of  bodies  when  there  is  no  change  in 
its  motion;  that  is,  there  is  no  acceleration  of 
any  kind,  either  of  translation  or  of  rotation. 
The  mathematical  conditions  are,  therefore,  that 
the  resultant  force  in  any  direction  is  zero,  and 
that  tlie  resultant  moment  of  the  forces  around 
any  axis  is  zero.  Equilibrium  is  called  stable, 
unstable,  or  neutral,  depending  upon  the  conse- 
quence of  giving  the  body  or  system  of  bodies  a 
small  impulse ;  if  the  change  which  results  from 
tliis  impulse  is  decreased  by  the  forces  called  into 
action  by  the  motion,  the  equilibrium  is  stable; 
if  it  increases,  the  equilibrivim  is  unstable;  if  it 
remains  unchanged,  it  is  neutral.  Tims  a  body 
suspended  at  rest  by  a  string  is  in  stable  equi- 
librium ;  a  knife  balanced  on  its  point  is  in  un- 
stable equilibrium ;  a  sphere  lying  on  a  smooth 
horizontal  table  is  in  neutral  equilibrium.  The 
use  of  the  word  equilibrium  is  extended  also  so 
as  to  include  the  condition  of  no  apparent  change 
in  many  other  cases.  A  liquid  is  in  equilibrium 
with  its  vapor  if  tliere  is  no  longer  any  apparent 
evaporation  or  condensation.  Thermal  equilib- 
rium is  the  condition  when  there  is  no  longer 
any  change  in  temperature.     See  Mechanics. 

EQUIMULTIPLE.     See  Multiple. 

EQUINE  ANTELOPE.  A  book-name  for 
either  the  roan  or  the  sable  antelope  (qq.v.).  See 
Blaudok  and  Plate  of  Antelopes. 

EQUINIA.     See  Glanders. 

EQUINOCTIAL  (Lat.  cequinoct  talis,  from 
irquinoctiuin.  equinox,  from  wquus,  equal  -\-  nox, 
night).  The  celestial  equator.  (See  Equator, 
Celestial.)  The  equinoctial  points  are  those 
in  which  the  equinoctial  and  the  ecliptic  intersect. 
See  Ecliptic. 

EQUINOCTIAL  STORM,  or  GALE.  For  at 
least  three  hiimlred  years  past  whenever  a  severe 
storm  occurs  on  the  Atlantic  coast  of  North 
America  or  Great  Britain  at  the  season  of  the 
equ'iiux,  either  autumnal  or  vernal,  it  has  been 
spoken  of  as  'the  equinoctial  storm'  or  gale,  and 
there  has  sprung  up  a  popular  belief  that  such  a 
severe  storm  is  due  at  or  near  the  date  of  the 
equinox.  The  fact  is,  however,  that  the  stormy 
season  of  the  year  over  the  North  Atlantic  begins 
with  August  and  continues  with  increasing  sever- 
ity until  ]\Iarch  or  April,  and  tliere  is  no  special 
day  or  period  more  likely  than  another  to  be 
stormy.  Of  course  numerous  severe  storms  are 
recorded  near  these  dates,  such  as  tliose  of  Sep- 
tember 20,  167G;  October  20,  1770;  September 
23,  1815;  October  2.  1841;  October  7.  1849,  and 
September  8,  1869;  all  of  them  along  the  Ameri- 
can coast;  but  it  will  be  noticed  that  tliese  dates 
have  no  close  connection  with  the  equinoctial 
date — September  22d — and  there  are  not  more 
than  a  dozen  such  in  tlie  course  of  two  luindrcd 
years.  The  equinoctial  storm  is  therefore  simply 
a  name  given  to  (he  heaviest  storm  that  ha])pens 
to  occur  within  a  few  weeks  of  the  date  of  the 
equinox.  For  stati.stical  details  consult:  Qtiar- 
ferhj  Journal  Royal  Mcfeorological  Fiocirtif  (Lon- 
don, 1884)  :  United  fsialca  Monthh/  Weather  Re- 
view (Washington,  1891-1900)  ;  Loomis,  Treatise 
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on   Meteorology    (New   York.    1871,   last  edition 
18S3). 

EQUINOXES.  Sometimes  the  equinoctiiil 
points  (stc  Kqi  INOCTIAL)  are  called  the  equi- 
noxes. More  commonly,  by  the  equinoxes  are 
meant  the  times  when  the  sun  passes  those 
jMDJnts,  viz.,  :March  21st  and  September  22d, 
the  former  being  called  the  vernal  or  spring 
equinox,  and  the  latter  the  autumnal.  When 
the  sun  is  in  the  equinoxes,  the  days  and 
nights  are  of  equal  length  all  over  the  world. 
At"  the  vernal  equinox,  the  sun  is  passing 
from  south  to  north,  and  in  the  Northern  Hemi- 
sphere the  days  are  lengthening:  at  the  autum- 
nal, he  is  passing  from  north  to  south,  and  the 
days  are  shortening.  As  the  earth  moves  more 
rapidly  when  near  the  sun,  or  in  winter,  the  sun's 
apparent  motion  is  not  imiform,  and  it  happens 
that  he  takes  longer  to  pass  from  the  vernal  to 
the  autunmal  equinox  tlian  from  the  latter  to 
the  former.  The  equinoctial  points  are  not  sta- 
tionary, on  account  of  precession  (q.v.).  See 
Ecliptic. 

EQUIPMENT,  BuEEAT  of  (from  OF.  equipcr, 
csquiper,  Fr.  equipcr,  to  equip,  from  Icel.  skipa, 
to  arrange;  probably  connected  with  Icel.  skapa, 
AS.  scyppan,  Goth!  gaskapjan.  OHG.  scepfan. 
seaffan,  Ger.  scha^Joi,  to  arrange,  but  influenced 
in  popular  etvmolosy  bv  Icel.  skipa.  to  ship,  from 
skip,  AS.  scip,  Goth!  skip,  OHG.  scif,  Ger.  Scliiff, 
ship).  A  bureau  of  the  United  States  Xa^-y 
Department  which  is  charged  with  the  equip- 
ping and  fitting  out  of  vessels  of  the  navy 
as  far  as  regards  stores  not  included  under 
the  heads  of  ordnance,  steam  engineering,  con- 
struction, provisions  and  clothing,  and  medical 
outfit.  This  bureau  formerly  had  charge  of  re 
cruiting.  but  all  administrative  matters  con- 
nected with  the  personnel  have  been  transferred 
to  the  Bureau  of  Navigation.  See  United  States, 
Section  on  Xary. 

EQUIPOLLENT  (Lat.  cequipoUens,  from 
aqiiwi.  equal  +  poUere,  to  have  power).  A  terra 
which,  applied  to  lines,  signifies  equal  in  length 
and  pai'allcl  in  direction.  There  is  a  special 
geometry  of  such  lines  called  equipollenco.  This 
term  was  used  in  alegbra  by  C'huqtiet  (1484)  to 
designate  equivalent  expressions. 

E'QUISETA'CE^  axd  EQUISETA^LES. 
See  Eqiisetum. 

EQ'UISE'TUM  (Neo-Lat..  from  Lat.  equisce- 
ium.  rquis(vtis,  cquiscta.  from  cquus,  horse  + 
scBta,  bristle).  Horse-Tail  Ersii.  or  Scourixg 
KrSH.  Tlie  only  living  genus  of  the  group  Equi- 
setales  or  Equisetaceie.  This  group  is  one  of  the 
three  great  divisions  of  the  Pteridoplni:a.  the 
other  two  being  the  ferns  (Filicales)  and  the 
club-mosses  (Lycopodiales) .  The  genus  Equisetum 
is  represented  in  the  living  flora  by  about  twenty- 
five  species,  which  are  the  lingering  remnants  of 
an  extensive  race  that  was  a  conspicuous  feature 
of  the  flora  of  Carboniferous  and  iVIesozoic  times. 
The  living  forms  are  mostly  small  and  incon- 
spicuous, but  they  are  A-ery  characteristic  in  ap- 
pearance. The  stem  is  slender  and  oonspicuously 
jointed,  the  joints  separating  easily;  it  is  also 
grooved  and  fluted  by  small  longitudinal  ridges, 
and  there  is  such  an  abundant  deposit  of  silica 
in  the  epidermis  that  the  plants  feel  rough.  At 
each  joint  there  is  a  sheath  of  minute  leaves,  the 
individual  leaves  sometimes  being  indicated  only 
by  minute  teeth.     Since  these  leaves  contain  no 


chlorophyll,  and  evidently  do  not  function  as 
foliage  leaves,  the  chlorophyll  work  is  carried  on 
by  the  green  stem,  which  is  either  simple  or  pro- 
fusely branched. 

One  of  the  distinguishing  features  of  the 
group  is  that  tliey  have  distinct,  spore-bearing 
leaves  (sporophylls) ,  and  that  these  are  arranged 
so  as  to  form  a  cone-like  cluster  or  'strobilus.' 
Each  sporophyll  in  the  strobilus  consists  of  a 
stalk-like  portion  bearing  a  peltate  expansion. 
Beneath  this  shield-like  expansion  hang  the  spore- 
cases  ( sporangia ) ,  usually  ranging  from  five  to 
ten  in  number.  The  spores  produced  are  all 
alike,  so  that  the  group  is  not  one  of  those  in 
which  heterospory  (q.v.)  occurs  at  present,  al- 
though it  is  suspected  that  some  of  the  ancient 
members  of  the  group  were  heterosporous.  The 
spores  have  a  very  interesting  structure.  In  ad- 
dition to  the  two  coats  common  to  spores,  there 
is  a  third  outer  one  consisting  of  two  intersect- 
ing spiral  bands  which  are  attached  to  the  spore 
only  at  their  point  of  intersection.  On  drying, 
the  spiral  bands  loosen  and  become  uncoiled,  and 
when  moistened  they  close  again  around  the 
spore.  By  means  of  these  movements  they  serve 
to  hook  together  the  spores,  and  in  this  way  the 
close  proximity  of  germinating  spores  is  secured. 
The  significance  of  this  proximity  lies  in  the  fact 
that  the  sexual  plants  ( gametophytes )  which  the 
spores  produce  are  unisexual — that  is,  one  plant 
produces  the  male  organs  (antheridia) .  and  an- 
other produces  the  female  organs  ( archegonia ) , 
a    condition    called   dioecism    (q.v.). 

Fossil  Forms.  Fossil  remains  of  ancestral 
Equisetum  are  found  in  the  form  of  casts  of  the  in- 
ner pith-cavity  and  molds  of  the  external  surface 
of  the  stem  and  branches  in  the  Triassic  and  Ju- 
rassic rocks  of  many  places  in  Germany.  France, 
and  the  eastern  United  States.  ^Many  of  those  an- 
cestral forms  were  of  great  size,  and  the  genus 
appears  to  have  been  an  important  element  of 
the  marsh  flora  of  Triassic  time.  Certain  sup- 
posed Equisetum  remains  from  the  Carboniferous 
coal-measures  can  with  difficulty  be  distinguished 
from  the  fragments  of  the  closely  allied  Calamites 
(q.v.).  The  Vosges  in  northeastern  France,  and 
the  coal  regions  of  Baden,  Wiirttemberg,  and 
Franconia,  in  Germany,  and  the  Triassic  coal 
region  of  Richmond.  Va..  have  furnished  abun- 
dant fossil  remains  of  these  extinct  plants  which 
present  few  differences  from  their  modern  repre- 
sentatives. Schizoneura,  an  allied  genus,  is  found 
in  the  Triassic  and  Jurassic  of  Europe.  For  il- 
lustration, see  Plate  of  Ptertdophytes.  Con- 
sult: Solms-Laubach,  Fossil  Botany  (O.xford. 
1891)  :  Zittel,  Schimper.  and  Barrois,  "Traite  de 
paloontologie."  part  ii.  Paleophytologie  (Paris. 
Munich,  and  Leipzig.   1891). 

EQUITABLE  ASSETS.  Property  of  a  debtor 
or  decedent  which  cannot  be  reached  by  legal 
process,  but  which  will  be  applied  by  equity  to 
the  payment  of  debts.  Originally,  only  property 
held  by  the  debtor  or  his  personal  representative 
by  a  legal  title  was  applicable  to  this  purpose, 
and  in  the  earliest  period  of  our  legal  history 
the  rights  of  creditors  were  confined  to  the  per- 
sonal property  so  held.  Subsequently  a  testator 
might,  by  charging  his  real  estate  with  the  pay- 
ment of  his  debts,  or  by  directing  his  executor  to 
sell  his  lands  for  that  purpose,  render  such  pro]>- 
erty  liable  in  equity  to  the  claims  of  his  creditors. 
This  did  not  have  the  effect  of  merging  them  in 
his  general  assets  and  of  subjecting  them  to  legal 
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process;  but  it  made  them  equitable  assets,  sub- 
ject to  the  order  of  the  Court  of  Chancery.  This 
distinction  has  now  been  swept  away  in  England 
and  in  the  United  States  by  statute.  See  Dece- 
dent's Estate. 

The  expression  'equitable  assets'  is  now  ap- 
plied to  any  equitable  property  rights  of  a 
debtor  -which  can  be  reached  by  creditors  only 
by  a  proceeding  in  equity.  INlost  equitable  in- 
terests— though  there  are  some  important  excep- 
tions— have  been  subjected  by  statute  to  the 
claims  of  creditors;  but  it  is  manifest  that  such 
an  interest — as  the  rights  of  a  beneficiary  of  a 
trust,  for  example — cannot  be  reached  by  the  ordi- 
nary legal  process  of  an  execution  or  attachment. 
The  creditor  has  resort,  therefore,  to  a  proceed- 
ing in  equity  known  as  'creditor's  bill.'  In  a 
few  jurisdictions  a  statutory  process  has  been 
devised  for  enforcing  creditors'  rights  against 
either  or  both  forms  of  property  without  distinc- 
tion.    See  Assets;  Equity;  Equitable  Estate. 

EQUITABLE  ASSIGNMENT.  A  transfer 
of  the  beneficial  interest  in  property,  real  or 
personal,  or  of  a  claim  or  demand,  the  legal  title 
to  which  remains  vested  in  the  transferror.  It  is 
effected  by  any  transaction,  as  a  defective  legal 
assignment  or  even  a  mere  agreement,  whereby 
the  owner  of  such  property  seeks  to  assign  his 
interest  therein  to  another,  and  it  may  operate 
even  to  vest  in  another  tlie  substantial  control 
over  property  which  is  not  assignable  under  the 
technical  rules  of  the  common  law.  The  equitable 
mortgage  (q.y.)  is  an  illustration  of  the  former, 
and  the  transfer  of  a  right  of  action  is  a  char- 
acteristic example  of  the  latter. 

A  formal  deed  is  necessary  to  the  creation  or 
legal  transfer  of  an  interest  in  land,  and  a 
delivery  of  a  chattel  is  requisite  to  vest  the  title 
thereto  in  the  transferee;  but  the  courts  of 
equity  will  protect  the  interests  of  such  a  grantee 
who  has  parted  with  a  valuable  consideration 
in  reliance  upon  it,  even  where  the  strict  legal 
formalities  have  been  omitted.  This  it  does  by 
compelling  the  execution  of  a  valid  instrument  of 
conveyance  or  by  vesting  in  the  grantee  the  rights 
and  privileges  of  an  owner.  In  the  same  way, 
the  attempted  transfer  of  property  not  at  the 
time  in  existence,  or  not  yet  acquired  by  the 
vendor  or  mortgagor,  is  regarded  in  equity  as  a 
valid  assignment  of  the  transferror's  future  in- 
terest therein,  which  becomes  complete  upon  his 
subsequent  acquisition  of  the  title.  See  Estop- 
pel. 

Equity  will  also  interfere  to  protect  the  as- 
signee of  a  chose  in  action  (q.v.),  and  permit  him 
to  prosecute  the  action  for  his  own  benefit,  but 
in  the  name  of  his  assignor,  who  at  common  law 
was  still  considered  the  owner  of  the  claim  and 
the  rightful  party  in  interest.  This  awkward  de- 
vice for  securing  the  assignability  of  rights  of 
action  is  still  employed  in  many  of  the  United 
States,  though  it  has  in  others  been  rendered  un- 
necessary by  statutory  provisions  rendering  such 
rights  freely  assignable  at  law. 

An  equitable  assignee  takes  the  assigned  prop- 
erty as  it  is,  subject  to  all  claims,  set-oflTs,  or 
liens,  whether  legal  or  equitable,  to  which  it  is 
subject  at  the  time  of  the  transfer.  See  Equity; 
Eqthtable  Estate. 

EQUITABLE  DEFENSE.  A  defense  in  an 
action  or  legal  proceeding  which  is  cognizable  by 


a  court  of  equity,  as  distinguished  from  a  court 
of  law.  Thus,  in  an  action  on  a  promissory  note, 
the  defense  of  want  of  consideration  is  a  legal 
defense,  as  tending  to  relieve  the  maker  thereof 
from  his  liability  on  the  contract;  but  the  de- 
fense of  fraud,  being  an  allegation  of  extraneous 
matter,  did  not  affect  the  legal  liability,  but  was 
an  equitable  defense  and  involved  an  appeal  to 
equity  jurisdiction.  Under  the  old  practice,  by 
which  the  limits  of  common-law  and  equity  juris- 
diction were  strictly  defined,  equitable  defenses 
were  not  available  in  a  court  of  common  law.  As 
early  as  1854  in  England  it  was  enacted  that 
such  defenses  might  in  many  cases  be  pleaded 
in  a  court  of  common  law,  and  such  pleading  did 
not  debar  the  defendant  from  afterwards  apply- 
ing for  appropriate  relief  to  a  court  of  equity. 
The  same  permission  is  given  by  the  codes  and 
]>rocedure  acts  in  most  of  the  American  States. 
NVith  very  few  exceptions,  what  were  formerly 
equitable  defenses  may  now  be  put  forward,  both 
in  the  United  States  and  in  England,  in  the  same 
action  and  simultaneously  with  strictly  legal  de- 
fenses.   See  Equity  :  Pkoceduke. 

EQUITABLE  EASEMENT.  A  right  to  con- 
trol or  restrict  another,  by  injunction  or  other 
equitable  process,  in  the  lawful  use  of  his  land. 
This  right  arises  under  a  variety  of  circum- 
stances, but  usually  where  the  owner  of  a  parcel 
of  land  enters  into  a  restrictive  covenant  as  to 
his  use  thereof  with  a  neighbor — as  that  he  will 
not  build  within  a  certain  distance  of  the  street 
line:  that  he  will  not  maintain  a  stable,  a  tavern, 
or  other  objectionable  occupation  thereon.  Such 
a  covenant  is  enforceable  at  law  against  the 
maker  of  it;  but  as  no  burden  can  be  imposed 
upon  land  by  covenant,  and  as  such  a  restriction 
cannot,  however  created,  be  recognized  as  a  legal 
casement,  it  becomes  inoperative  as  soon  as  the 
land  is  conveyed  away  by  the  covenantor  to  a 
stranger.  If.  however,  the  covenantor  bound  his 
heirs  and  assigns,  as  well  as  himself,  to  the  per- 
formance of  the  agreement,  the  courts  of  equity 
will  restrain  a  violation  of  it,  not  only  by  the 
covenantor  himself,  but  by  his  heir,  his  devisee, 
or  grantee  without  consideration,  and  by  any 
assign  who  takes  the  land  with  knowledge  of  the 
covenant.  As  in  the  United  States  the  recording 
of  a  deed  is  constructive  notice  of  its  contents  to 
all  subsequent  purchasers  of  the  property,  this 
equity  jurisdiction  creates  in  this  class  of  cases 
a  right  analogous  to  that  known  as  an  easement 
at  law.  The  phrase  "restricted  land'  and  're- 
strictive covenants,'  in  common  use  in  connec- 
tion with  city  and  suburban  property,  have  ref- 
erence to  the  existence  of  such  equitable  ease- 
ments. 

Though  Ihc  exercise  of  this  jurisdiction  is 
closely  limited  to  agreements  whicli  are  of  a  re- 
strictive character  and  which  impose  no  active 
duty  upon  the  owner  of  the  land  affected,  it  has 
in  recent  years  been  greatly  expanded  so  as  to 
include  cases  in  which  there  was  in  fact  no  cove- 
nant, but  only  a  general,  but  perfectly  clear  and 
definite,  understanding  among  the  various  owners 
of  a  tract  of  land  as  to  the  uses  to  which  it 
should  be  devoted.  Accordingly,  if  land  is  sub- 
divided and  sold  in  parcels,  in  accordance  with  a 
general  scheme  or  plan,  all  who  buy  with  notice 
of  the  restrictions  contained  in  such  plan  are 
bound  thereby.  See  Covenant:  Easement; 
Equity:  Restrictive  Covenant. 
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EQUITABLE  ESTATE.  An  interest  in  prop- 
erty of  such  a  nature  that  its  enforcement  and 
proWtion  are  within  the  jurisdiction  of  the 
courts  of  equity  and  not  of  common  law:  the 
risht  to  the  beneficial  use  and  enjoyment  of 
pr'opertv  A\ithout  the  legal  estate.  It  is  only 
by  a  considerable  extension  of  the  technical  mean- 
ing of  the  term  estate  and  by  analog}'  that  it 
can  be  applied  to  a  right  of  this  character.  In 
the  primary  classification  of  legal  rights  as 
rights  in  rem  and  rights  in  persO)uini — that  is, 
rights  in  a  definite  object  ( in  rem  certam  )  avail- 
able against  tlie  wliole  world,  and  rights  available 
against  a  particular  individual  only — property 
rfghts  form  by  far  the  largest,  if  not  the  most 
inTportant.  body  of  rights  of  the  former  class.  A 
freehold  estate*  in  lands,  for  example,  is  not,  like 
a  claim  founded  upon  contract,  a  right  against 
a  certain,  definite  person,  but  involves  the  asser- 
tion of  an  exclusive  title  and  right  of  possession 
against  anv  and  everybody  who  may  choose  to 
dTspute  it.'  Such  rights  as  these  are  fully  recog- 
nized and  protected  by  the  courts  of  common 
law,  by  putting  the  rightful  claimant  in  posses- 
sion of  the  property  and  by  defending  such  pos- 
session against  all  comers,  and  they  are  thus  ap- 
propriately described  as  legal  estates. 

The  corresp(Miding  equitable  right,  on  the  other 
hand,  is  not,  in  our  legal  system,  a  right  in  rem, 
but  only  in  personam.  The  beneficiary  of  the 
right  cannot  claim  the  possession  of  the  property 
to  which  it  relates,  and  a  trespass  upon  it  is  not 
an  injury  to  him,  but  to  the  trustee  or  other  per- 
son in  whom  the  right  in  rem,  the  legal  title,  is 
vested.  The  remedy  of  the  beneficiary  is  confined 
to  the  latter,  in  personam,  whose  administration 
of  such  legal  estate  he  is  entitled  to  supervise 
and  control.  Clearly,  such  a  right  as  this  lacks 
the  character  of  property,  or  of  an  estate,  in  the 
strict  sense  of  those  terms.  But  the  expressions 
'equitable  estate'  and  'equitable  property'  have 
been  found  too  convenient  to  be  dismissed  on 
technical  grounds,  and  must  now  be  regarded 
as  permanent  additions  to  our  legal  nomencla- 
ture; in  addition  to  which,  the  recent  fusion  of 
law  and  equity  jurisdiction  in  England  and 
many  of  the  United  States  has  tended  to  make 
the  distinction  between  legal  and  equitable  in- 
terests less  important. 

The  origin  of  equitable  estates  is  to  be  found 
in  the  ancient  practice  of  conveying  lands  to  the 
use  of  a  person  other  than  the  grantee,  which  pre- 
vailed in  England  in  the  fifteenth  and  sixteenth 
centuries.  By  the  Statute  of  Uses,  enacted  in 
the  twenty-seventh  year  of  Henry  VIII.  (1535), 
this  practice,  which  had  become  so  general  as  to 
involve  most  of  the  lands  in  the  kingdom,  was 
much  curtailed,  and  the  system  of  trusts,  as  we 
know  them,  established.  These  constitute  at  the 
present  time  by  far  the  greater  part  of  the  class 
of  interests  known  as  equitable  estates.  Rights 
of  an  analogous  character  arise  under  a  great 
variety  of  circumstances.  Whenever  one  person 
has  the  legal  title  to  property,  real  or  personal, 
and  another  is  entitled  by  the  aid  of  equity  to 
compel  the  conveyance  of  the  property  to  him- 
self or  its  administration  for  his  benefit,  the  lat- 
ter has  an  equitable  estate  therein. 

Such  a  right  arises  in  every  case  where  an 
unexecuted  agreement  exists  for  the  conveyance 
or  mortgaging  of  land,  or  where  an  attempt  to 
make  such  a  conveyance  or  mortgage  fails  through 
the  defective  execution  of  the  instrument  of  as- 


signment. The  right  to  the  specific  performance 
of  the  contract  in  the  one  case,  and  to  compel  the 
due  execution  of  the  instruments  in  the  other, 
whereby  the  legal  title  to  the  property  shall  be 
transferred  to  the  beneficiary,  constitutes  his 
equitable  estate  therein.  Similar  in  character  is 
the  right  known  as  the  equity  of  redemption, 
whereby  a  mortgagor  is  enabled,  after  the  for- 
feiture of  his  mortgage,  to  redeem  the  mortgaged 
land  or  goods  from  the  mortgagee.  The  legal 
title  having,  by  the  forfeiture,  become  completely 
vested  in  the  latter,  the  right  of  redemption  pre- 
served by  equity  to  the  mortgagor  may  properly 
be  regarded  as  a  form  of  equitable  estate.  The 
large  class  of  interests  of  this  character  known 
specifically  as  constructive  trusts  will  be  de- 
scribed under  the  title  Trust.  See  also  Eqiji- 
TABLE  Easement;  Equity;  Use. 

EQUITABLE  MORTGAGE.  A  lien  created 
on  property,  either  real  or  personal,  without 
transferring  the  title  thereto  to  the  person  in- 
tended to  be  secured.  It  is  of  the  essence  of  the 
mortgage  proper  in  the  common-law  system  that 
the  legal  title  to  the  property  mortgaged  shall 
pass  to  the  creditor  and  remain  in  him  until  pay- 
ment or  foreclosure.  But  the  equity  tribvmals 
have  given  the  eflfect  of  a  mortgage  to  a  variety 
of  transactions  in  which  no  property  is  actually 
transferred,  but  where  it  is  the  intention  of  the 
parties  that  it  shall  be  pledged  or  subjected  to 
a  lien  in  favor  of  the  creditor,  in  order  to  secure 
the  payment  of   his  claim. 

The  most  striking  example  of  the  equitable 
mortgage  is  the  lien  upon  land  created  by  the 
deposit  of  title  deeds  to  secure  a  loan  or  other 
obligation.  This  is  in  common  use  in  England, 
and  occurs  occasionall.v  in  a  few  of  the  United 
States.  Everywhere,  however,  a  mortgage  deed 
which,  through  defective  execution,  fails  to  take 
effect  in  the  manner  intended,  is  treated  as  creat- 
ing an  equitable  mortgage,  and  the  same  eflfect  is 
given  to  any  written  agreement  for  a  mortgage 
intended  to  have  a  present  eflfect.  An  oral  agree- 
ment to  subject  land  to  a  mortgage  lien  is  only 
prevented  from  producing  a  similar  result  by  the 
Statute  of  Frauds,  which  renders  void  all  agree- 
ments concerning  lands  which  are  not  committed 
to  writing;  but  under  some  circumstances  eflfect 
is  given  by  courts  of  equity  even  to  these. 

Similar  to  mortgages  arising  out  of  mere  writ- 
ten agreements,  as  distinguished  from  convey- 
ances, is  the  familiar  security  known  as  the  mort- 
gage on  after-acquired  property,  as  upon  a  fluc- 
tuating stock  of  goods  in  a  store,  Tipon  machinery 
to  be  added  to  the  equipment  of  a  mill  or  factory, 
upon  the  future  rolling  stock  of  a  railroad,  etc. 
The  familiar  rule  that  no  one  can  grant  that 
which  he  does  not  have  deprives  such  mortgages 
of  any  common-law  validity  beyond  the  property 
actually  possessed  at  the  time  of  the  transaction. 
As  to  the  property  described  in  them  which  is 
afterwards  acquired  by  the  mortgagor,  the  de- 
scription operates  only  as  an  agreement  to  sub- 
ject it  to  the  lien  as  and  when  it  becomes  the 
property  of  the  mortgagor.  There  is  considerable 
diversity  of  judicial  opinion  as  to  the  eflfect  of 
such  a  mortgage;  but  the  prevailing  view,  which 
obtains  in  England  and  in  most  of  the  United 
States,  is  that  it  creates  an  equitable  mortgage 
on  the  after-acquired  property  valid  as  against 
the  mortgagor,  his  heirs  and  creditors,  and 
against  purchasers  with  notice  or  without  con- 
sideration.    In  New  York  a  curious  intermediate 
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doctrine  has  been  worked  out  by  the  courts,  the 
property  being  protected  against  purchasers  with 
notice,  and  such  as  acquire  the  property  without 
consideration,  but  not  against  the  claims  of  at- 
taching creditors.  Railroad  mortgages  on  after- 
acquired  proi^erty,  whether  real  or  personal,  are, 
by  reason  of  their  exceptional  character,  univer- 
sally held  to  be  valid,  even  in  jurisdictions  in 
which  such  mortgages,  as  between  private  indi- 
viduals, are  not  generally  recognized. 

As  already  indicated,  in  all  cases  of  equitable 
mortgage  the  legal  title  to  tlie  property  remains 
in  the  mortgagor,  as  well  as  the  right  of  posses- 
sion, the  interest  of  the  mortgagee  being  a  mere 
lien  which  is  enforceable  only  in  equity  and 
which  is  not  protected  by  any  common-law  proc- 
ess. But  as  such  a  mortgage  has,  in  general, 
priority  over  the  claims  of  creditors  of  the  mort- 
gagor, as  well  as  over  the  rights  of  subsequent 
purchasers  and  mortgagees,  with  notice,  and  as 
the  recording  of  such  an  instrument  under  the 
recording  acts  in  the  United  States  gives  con- 
structive notice  to  all  intending  purchasers  and 
lienors,  it  furnishes  adeqvuite  security  to  cred- 
itors intended  to  be  protected  thereby.  Strictly 
speaking,  the  remedy  by  foreclosure,  which  is 
the  usual  and  proper  process  for  the  enforcement 
of  a  legal,  or  ordinary,  mortgage,  is  not  appro- 
priate to  a  mortgage  of  this  type.  It  is  enforced 
by  a  bill  in  equity,  praying  for  the  sale  of  the 
property  imder  the  authority  of  the  court,  and 
for  the  payment  of  the  mortgage  debt  out  of  the 
proceeds.  As  this  process  does  not  difi'er  mate- 
rially from  the  modern  statutory  proceeding  em- 
ployed in  New  York  and  some  other  States  to 
foreclose  a  legal  mortgage,  the  term  foreclosure 
is,  in  such  jurisdictions,  also  applied  to  it.  Sec 
Equitable  Estate;  Foreclosure;  ]\Iortgage; 
and  the  authorities  cited  under  the  last  of  these 
titles. 

EQUITES,  ekVi-tez.    See  Equestrian  Order. 

EQUITY  (Lat.  cequitas,  fairness,  equality, 
from  cviiuus,  fair,  equal).  In  law,  a  term,  some- 
tiines  used  as  synonymous  with  natural  justice, 
as  distinguished  from  the  fixed  and  technical 
rules  of  law.  In  its  technical  sense  the  term 
signifies  the  system  of  jurisprudence  originated 
and  applied  by  the  English  Court  of  Chancery, 
and  in  the  United  States  applied  by  various 
courts  exercising  a  similar  jurisprudence. 

Equity  jurisprudence  as  a  whole  comprises 
many  unrelated  rules  and  doctrines  which,  how- 
over,  present  a  certain  homogeneity  due  to  three 
important  factors  connnon  to  their  development, 
as  follows:  (1)  Their  common  source.  (2)  The 
kind  of  relief  afforded,  the  court  of  chancery 
acting  in  personam,  as  distinguished  from  the 
courts  of  common  law,  which  acted  in  rem.  (3) 
The  object  of,  or  rather  the  occasion  for,  the  sys- 
tem. This  was  the  necessity  of  mitigating  the 
rigor  of  the  common-law  system,  by  preventing 
the  inequitable  application  of  rules  of  law  and 
by  afTording  a  remedy  when  there  was  no  remedy 
at  law,  or  when  the  legal  remedy,  if  any.  was 
inadequate.  The  rights  recognized,  and  correspond- 
ing remedies  provided,  by  the  English  court  of 
common  law  were  early  restricted  to  those  ob- 
tainable by  a  limited  number  of  forms  of  action 
of  a  fixed  character.  See  Common  Law;  Plead- 
ing. 

Even  in  cases  where  iliere  was  a  remedy  at 
common  law  it  was  frequently  inadequate,  owing 


to  the  fact  that  those  courts  whose  jurisdiction 
over  actions  was  wholly  in  rem  could  award 
only  the  recovery  of  a  sum  of  money  or  of  specific, 
real,  or  personal  property.  They  were  powerless 
to  prevent  a  threatened  injury  or  to  compel  a 
defendant  to  perform  a  legal  duty.  Another 
source  of  difficulty  was  the  fact  that  all  actions 
at  law  were  necessarily  two-sided  controversies,  in 
which  the  judgment  rendered  nuist  be  either  for 
a  plaintifl"  or  a  defendant.  The  law  courts  were 
without  the  machinery  for  the  settlement  of  a 
controversy  in  which  numerous  parties  had  sev- 
eral or  distinct  interests.  The  Chancellor  ( 'Keeper 
of  the  King's  Conscience'),  as  administrator  of 
justice  upon  conscientious  grounds,  and  being  in- 
vested with  the  King's  prerogative  to  command 
things  to  be  done,  possessed  all  the  requisite 
1  ower  to  remedy  these  defects  of  tlie  common  law. 
The  Chancellor  could  and  did  command  things, 
otlier  than  the  payment  of  money,  to  be  done.  He 
could  sunmion  before  him  all  the  jiarties  to  a  con- 
troversy, however  numerous,  and  in  a  single  i)ro- 
ceeding  determine  and  adjust  the  rights  of  all. 
It  is  upon  these  simple  but  fundamental  distinc- 
tions that  the  differences  between  the  law  and 
equity  systems  are  based.  It  must  not  be  in- 
ferred that  in  modern  equity  rule  and  precedent 
are  without  significance.  The  principles  of  equity 
jurisprudence  early  took  definite  form,  and  were 
embodied  in  decisions  which  have  substantially 
the  same  force  as  precedents  as  the  decisions  of 
the  courts  of  common  law.  These  principles  are 
now  fixed,  and  can  only  be  changed  by  legislative 
action.  For  further  discussion  of  the  develop- 
)nent  of  equity  jurisprudence,  see  Chancery. 

From  the  very  nature  of  equity  jurispru- 
dence it  follows  that  the  jurisdiction  of  courts  of 
equity  is  as  extensive  and  as  diversive  as  that  of 
the  courts  of  law  whose  remedies  it  was  the  aim 
of  equity  to  supplement.  It  also  follows  from 
the  supplementary  character  of  equity  that  as  a 
lirerequisite  to  the  exercise  of  its  jurisdiction 
there  should  be  no  adequate  remedy  at  law,  which 
may  result  either  from  the  fact  that  the  legal 
remedy,  because  of  its  nature,  cannot  eff'ect  com- 
plete justice  or  that  there  is  a  right  which  courts 
of  equity  recognize  as  such,  for  wliich  they  will 
grant  relief,  but  for  which  there  is  no  legal 
remedy   of  any  kind. 

The  jurisdiction  of  equity  may  be  classified 
with  reference  to  the  jurisdiction  of  courts  of 
law  as  (a)  concurrent,  (b)  supplementary  or 
auxiliary,  (c)  exclusive.  .Jurisdiction  is  said  to 
l)e  concurrent  where  courts  both  of  law  and  equity 
have  jurisdiction  over  the  subject  matter  but  the 
exercise  of  jurisdiction  by  one  court  excludes  the 
exercise  of  jurisdiction  by  the  otlier.  Tlius,  in 
case  of  breach  of  contract,  the  other  ])arty  may 
seek  to  recover  damages  at  law,  or,  in  a  proper 
case,  he  may  seek  specific  performance  of  tlie  con- 
tract in  equity;  the  choice  of  one  remedy  excludes 
resort  to  the  other.  Jurisdiction  is  supplemental 
when  it  affords  a  remedy  in  addition  to.  but  not 
exclusive  of,  a  legal  remedy.  Thus,  the  right  of 
the  mortgagor  to  redeem  in  equity  and  the  juris- 
diction of  equity  over  legal  waste  are  examples 
of  suiiplemental  jurisdiction.  .Turisdiction  is 
exclusive  when  efpiity  affords  ndief  for  which 
there  is  no  corresponding  legal  remedy;  or.  stated 
in  ditrerent  terms,  when  equity  recognizes  and 
])rotects  a  right  which  is  not  recognized  at  law, 
as  in  case  of  uses,  trusts,  equitable  easements, 
and  equitable  waste. 
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A  comprehensive  view  of  equity  jurisdiction 
can  best  be  obtained  by  an  examination  of  the 
various  forms  of  relief  afforded  by  courts  of 
equity  with  reference  to  the  kind  of  relief  grant- 
ed. Equity  jurisdiction,  with  reference  to  the 
form  of  relief,  may  be  roughly  classified  as  (a) 
])reventive  and  (b)  remedial. 

Courts  of  equity  most  frequently  exercise  their 
jurisdiction;  to  prevent  threatened  injuries  to 
property  or  analogous  interests  by  means  of  an 
injunctive  decree  or  order  commanding  the  de- 
fendant to  refrain  from  committing  the  threat- 
ened injury,  or  commanding  him  to  do  some  act 
which  would  i)revent  the  injury.  The  most  com- 
mon forms  in  which  preventive  jurisdiction  is 
exercised  are:  (1)  Bills  to  restrain  the  commis- 
sion of  tort;  (2)  bills  of  peace;  (3)  bills  of 
interpleader;  (4)  bills  quia  timet  (L.,  Tjecause 
he  fears') — in  all  of  which  the  common  ground 
for  exercising  jurisdiction  is  the  prevention  of 
threatened  injury  to  the  plaintiff,  for  whom 
there  is  no  adequate  legal  remedy. 

(1)  Bills  to  Hcstraiii  the  Commission  of  a 
tort. — ^As  a  genera!  rule,  equity  will  restrain 
the  commission  of  any  tort  which  Avould  result 
in  injury  to  property  and  for  which  legal  damages 
would  not  be  an  adequate  remedy.  Inadequacy 
may  come  either  because  the  damage  is  irrepar- 
able— that  is,  the  property  could  not  be  repaired 
or  replaced  by  the  sum  received  as  damages ;  as, 
for  example,  injuries  to  growing  trees,  or  to  a 
work  of  art,  or  to  one's  business:  or  the  in- 
adequacy may  arise  from  the  fact  that  the  de- 
fendant (in  equity)  threatens  to  repeat  a  tort 
so  frequently  that  the  plaintiff  will  be  compelled 
to  resort  frequently  to  a  court  of  law  to  recover 
damages,  in  which  case  equity  will  restrain  the 
commission  of  the  tort  upon  the  principle  of  a 
bill  of  peace.  Thus  equity  will  restrain  the  de- 
fendant from  trespassing  repeatedly  on  the  plain- 
tiff's land,  although  legal  damages  for  a  single 
trespass  would  be  adequate.  Upon  the  principle 
of  preventing  irreparable  injury  to  a  property 
interest,  equity  will  enjoin  the  publication  of  a 
trade  secret  belonging  to  the  plaintiff,  or  of  a 
private  letter  written  by  him. 

There  is  also  some  authority  for  the  view  that 
equity  will  recognize  a  right  of  privacy  in  a 
private  individual,  and  will  restrain  an  illegal 
invasion  of  that  right.  The  law  on  this  point  is. 
however,  still  imsettled.  Equity  will  not  restrain 
a  libel  or  slander,  or  the  commission  of  a  crime 
as  such,  though  the  mere  fact  that  a  threatened 
injury  to  property  is  also  a  crime  will  not  pre- 
vent the  exercise  of  equity  jurisdiction.  This 
self-limitation  of  jurisdiction  is  somewhat  arbi- 
trary, and  in  England  and  in  most  States  courts 
of  equity  now  have  statutory  jurisdiction  to  re- 
strain the  publication  of  trade  libels. 

(2)  Bills  of  Peace. — The  object  of  bills  of  peace 
is  to  relieve  the  plaintiff  from  the  burden  of  liti- 
gating a  multiplicity  of  suits,  either  in  law  or 
equity.  Thus  when  one  is  compelled  to  bring  or 
defend  numeroiis  actions  at  law  or  in  equity  in 
order  to  establish  his  right,  a  court  of  equity 
may  issue  an  injunction  restraining  all  the  sepa- 
rate actions  at  law  or  in  equity,  and  compelling 
the  parties  to  try  them  all  in  equity  in  a  single 
proceeding;  or  it  may  enjoin  all  the  actions  at 
ia\y  but  a  single  one,  and  upon  its  conclusion 
adjust  the  rights  of  all  parties  in  accordance 
with  the  result  so  obtained.  The  same  relief 
may  be  obtained  by  the  several  plaintiffs  or  de- 


fendants in  numerous  actions  at  law  or  in  equity, 
who  may  unite  in  asking  it. 

(3)  Bills  of  1  liter jtlcadcr. — The  object  of  the 
bill  of  interpleader  is  to  release  the  plaintiff  from 
the  demands  of  numerous  parties  all  claiming  of 
him  payment  of  the  same  debt  or  performance  of 
the  same  obligation.  He  is  in  the  position  of  a 
stakeholder  who  is  willing  to  pay  over  a  sum  of 
money  to  the  proper  party,  but  is  unable  to  de- 
termine who  is  the  proper  party.  Thus,  payment 
is  demanded  of  A  (the  maker  of  a  promissory 
note)  by  both  B  and  C,  who  claim  to  be  owners 
of  the  note.  Upon  A's  offering  to  pay  the 
money  into  court  and  disclaiming  any  interest 
therein,  equity  will  enjoin  B  and  C  from  pro- 
ceeding against  A,  and  compel  them  to  litigate 
the  question  of  ownership  of  the  note  in  equitv. 

(4)  Bills  Quia  Timet.— The  object  of  the  bill 
quia  timet  is  to  compel  the  surrender  and  can- 
cellation of  an  instriunent,  upon  which,  although 
invalid,  the  holder  might  at  some  futtire  time 
found  an  action  at  law  or  in  equity  against  the 
plaintiff.  The  relief  is  granted  upon  the  theory 
that  through  lapse  of  time  the  plaintiff  ( in 
equity)  might  lose  the  evidence  of  the  invalidity 
of  the  instrument,  and  thus  be  subjected  to  an 
action  after  his  defense  to  it  is  lost.  This  form 
of  equity  jurisdiction  is  clearly  related  to  bills 
to  remove  cloud  or  title. 

Jurisdiction  in  which  the  relief  is  remedial  is 
characterized  by  various  forms  of  relief  which 
seek,  not  to  prevent  threatened  injtiries,  but 
rather  to  provide  remedies  for  past  wrongs 
more  complete  than  the  legal  remedy,  if  any,  or 
seek  to  confer  upon  the  plaintiff  rights  not  recog- 
nized at  law.  Owing  to  the  diverse  character  of 
these  variotxs  forms  of  jurisdiction,  it  is  impos- 
sible to  classify  them  in  a  scientific  manner. 
They  may,  however,  be  roughly  grouped  as  fol- 
lows: 

I.  Jurisdiction  affecting  contracts  and  analo- 
gous rights.  II.  Jurisdiction  affecting  title  or 
other  interests  in  real  property.  III.  Jtirisdic- 
tion  in  aid  of  actions  at  law. 

I.  Jurisdiction  affecting  contracts  and  analo- 
f/ous  rif/hts  may  be  again  roughly  classified  as 
follows :  ( 1 )  Specific  performance  of  contract. 
(2)  Reformation  and  rescission  of  contracts  and 
deeds.  (3)  ^Marshaling.  (4)  Subrogation.  (5) 
Creditor's  bills.  (0)  Bills  for  an  account.  (7) 
Bills  to  compel  contribution.  Of  them  it  may 
be  observed  that  in  each  case  the  relief  granted 
may.  and  frequently  does,  affect  incidentally  title 
or  other  property  interests.  In  each  case,  how- 
ever, the  basis  of  equitable  action  is  to  protect 
or  enforce  a  contract  or  analogous  right. 

(1)  Specific  performance  of  contract  will  be 
compelled  l>y  equity  when  legal  damages  for 
the  breach  of  contract  would  be  inadequate. 
And.  gi\en  a  case  when  equity  would  compel  per- 
formance of  a  contract  by  one  party  to  it.  it 
will — upon  the  so-called  doctrine  of  mutuality — 
compel  performance  by  the  other,  although  his 
performance  consists  merely  in  the  payment  of 
a  sum  of  money.  Equity  will  not,  however,  com 
pel  performance  of  contract  of  a  ptirely  personal 
nature,  as  contract  to  marry,  or  to  form  a  part- 
nership: nor  will  it  compel  performance  of  con- 
tracts which  would  require  the  active  super- 
vision of  the  court  over  the  performance,  as  a 
contract  of  building. 

(2)  Reformation  and  Rcsci/ision. — Equity  e.xer- 
cises  its  jurisdiction  generally  over  contracts  and 
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deeds  to  make  them  conform  to  the  intention  of 
tlie  parties.  Whenever  a  term  of  a  written  con- 
tract is  incorporated  in  or  omitted  from  it  by 
mistake,  equity  will  compel  a  reformation,  or,  more 
properly,  a  reexecution  of  the  contract  in  accord- 
ance with  the  intention  of  the  parties.  Where  a 
contract  is  tainted  with  fraud,  or  there  is  a  mis- 
take preventing  a  meeting  of  the  minds  of  the  par- 
ties, a  court  of  equit}-  will  declare  the  contract 
rescinded,  and  compel  its  cancellation  by  the  par- 
ties to  it.  (See  Fraud;  Contract.)  Upon  simi- 
lar principles,  equity  will  sometimes  compel  the 
execution  of  new  documents  to  replace  lost  docu- 
ments which  are  necessary  to  a  claim  of  title. 

(3)  Marshaling  in  equity  is  rather  a  general 
doctrine  or  rule  of  procedure  than  a  specific  form 
of  relief.  Briefly  stated,  the  doctrine  is  that  he 
who  has  two  funds  to  satisfy. his  demands  shall 
not  by  his  election  to  resort  to  one  fund  deprive 
another  of  his  security  who  has  only  one  of  the 
two  funds  to  satisfy  his  demand.  Thus,  in  the 
law  of  suretyship,  if  one  of  the  two  sureties  holds 
collateral  security  for  his  contract  of  suretyship, 
although  both,  on  payment  of  the  principal  debt, 
are  entitled  to  the  security  of  the  creditor's 
obligation,  equity  will  compel  the  first  to  resort 
to  his  collateral  security  in  order  not  to  deprive 
the  other  of  the  benefit  of  the  creditor's  security. 
(See  Suretyship.)  Equity  applies  this  doctrine 
consistently,  using  any  appropriate  form  of  re- 
lief in  order  to  accomplish  the  desired  result. 

(4)  Subrogation  is  also  an  equitable  doctrine 
rather  than  a  specific  form  of  relief,  and  not 
one  of  universal  application.  In  certain  cases 
equity  will,  for  the  purpose  of  working  justice, 
treat  one  who  has  paid  the  debt  of  another  as 
an  assignee  of  the  debt  or  claim,  in  which  case  he 
is  said  to  be  subrogated  to  the  debt  or  claim. 
Thus,  one  who  has  loaned  money  to  a  corporation 
under  an  ultra  rires  contract,  for  the  purpose  of 
paying  lawful  debts  of  the  corporation,  may  in 
equity  be  subrogated  to  the  claims  of  those  cred- 
itors whose  claims  are  so  paid,  in  order  to  avoid 
the  injustice  of  denying  him  a  recovery  of  the 
money  loaned.  The  necessary  limitations  of  this 
article  will  not  permit  a  full  discussion  of  this 
topic  here. 

(5)  Creditor's  Bills. — Equity  will  compel  a  re- 
conveyance of  property  conveyed  by  a  judgment 
debtor  in  fraud  of  his  creditors,  using  the  appro- 
priate remedy  to  subject  the  property  to  the 
plaintiff's  judgment. 

(6)  Accounts. — Equity  will,  in  a  pi'oper  case, 
compel  a  defendant  to  state  an  account  to  the 
plaintiflT,  and  then  compel  payment  of  the  amount 
so  found  to  be  due.  (See  Account.)  This  relief 
may  be  obtained  on  tlie  ground  that  the  de- 
fendant is  a  trustee  or  fiduciary,  who  is  peculiar- 
ly the  subject  of  equity  jurisdiction,  or  that  the 
account  is  too  involved  and  complicated  to  be 
properly  dealt  with  by  a  court  of  law.  This 
form  of  relief  is  to  be  distinguished  from  the  now 
obsolete  action  of  accoinit  at  common  law. 

(7)  Contribution. — Equity  will,  in  a  proper 
case,  when  one  of  several  parties  having  a  joint 
obligation  has  paid  the  obligation,  compel  the 
others  to  contribute  pro  rata  to  the  payment. 
This  doctrine  is  most  frequently  apjdied  among 
co-sureties,  but  has  a  more  extensive  application; 
and  in  some  cases  is  applied  among  parties  who 
at  law  have  not  incurred  a  joint  obligation,  but 
who,  on  equitable  principles,  are  treated  as 
though  their  undertaking  were  joint. 


II.  Jurisdiction  affecting  titles  or  other  inter- 
ests i)i  property  may  be  classified  as  follows:  ( 1) 
Bills  to  remove  cloud  on  title.  (2)  Partition. 
(3)  Bills  to  foreclose' or  redeem  a  mortgage.  (4) 
Bills  to  enforce  liens.  (5)  Jurisdiction  over 
uses  and  trusts.  The  first  two  of  these  classes 
relate  onlj'  to  title  or  interest  in  real  property. 
The  others,  although  of  primary  importance  in 
that  connection,  may  also  relate  to  title  or  in- 
terest in  personal  proi>erty. 

(1)  Bills  to  Remove  Cloud  on  Title. — Equity 
exercises  its  jurisdiction  to  compel  the  cancella- 
tion of  any  invalid  document  or  record  which, 
because  of  its  apparent  validity,  creates  a  cloud, 
or  apparent  defect,  in  the  title  of  the  plaintiff'. 
As  has  been  pointed  out,  the  form  of  relief  is 
analogous  to  that  granted  upon  bills  quia  timet. 
Strictly,  however,  the  relief  granted  is  not  for 
the  purpose  of  preventing  a  future  attack  upon 
the  ])laintifrs  title,  but  for  the  purpose  of  aid- 
ing the  plaintiflf  to  secure  a  present  marketable 
title  to  his  real  estate. 

(2)  Partition. — Equity  early  took  jurisdic- 
tion to  compel  a  partition  of  real  estate  held  by 
joint  tenants  or  tenants  in  common  on  the  peti- 
tion of  any  of  them.  It  might  accomplish  this 
result  by  a  division  of  the  land  among  the  sever- 
al tenants  by  means  of  mutual  conveyances,  or  by 
directing  a  sale  of  the  land  and  a  division  of  the 
proceeds. 

(3)  Bills  to  Foreclose  or  Redeem  a  Mortgage. 
— This  was  one  of  the  early  forms  of  supple- 
mentary jurisdiction,  and  is  a  typical  example  of 
the  growth  and  development  of  the  equity  system. 
See  Equitable  Estate;  Foreclosure;  Mort- 
gage. 

(4)  Bills  to  Enforce  Liens. — At  common  law 
the  various  forms  of  lien  gave  the  lienor  the  right 
only  to  retain  possession  of  the  property  which 
was  subject  to  the  lien.  (See  Lien.)  Equity 
exercised  its  jurisdiction  to  enforce  common-law 
liens  by  judicial  sale  of  the  property,  unless  the 
defendant  before  the  decree  paid  the  amount  due 
upon  the  lien.  Equity  also  recognizes  and  en- 
forces as  liens  mere  agreements  for  a  lien  or 
mortgage  which  fall  short  of  creating  a  common- 
law  lien.     See  Equitabij:  Mortgage. 

(5)  Jurisdiction  Over  T'scs  and  Trusts. — Al- 
though this  form  of  jurisdiction  is  in  many  ways 
analogous  to  the  jurisdiction  of  equity  over  con- 
tract rights,  its  basis  is  the  obligation  which 
equity  imposes  on  the  trustee  to  hold  the  legal 
title  of  property  for  the  benefit  of  another.  For 
the  purpose  of  eflfecting  this  result,  equity  com- 
pels the  trustee  to  do  any  requisite  act.  It  may 
compel  him  to  convey  the  trust  property  or  to 
account  for  its  proceeds.  It  regards  the  interest 
of  the  beneficiary  as  analogous  to  a  property  in- 
terest at  law,  and  as  subject  to  analagous  rules  of 
devolution. 

III.  Jurisdiction  in  Aid  of  Actions  at  Lan\ — 
In  two  classes  of  cases  equity  came  to  the  assist- 
ance of  parties  to  actions  at  law.  The  assistance 
was  rendt^red  by  means  of  ( 1 )  bills  of  discover}', 
aiul  (2)  bills  to  perpetmite  testimony. 

( 1 )  Bills  of  Discovert/. — It  often  happened  that 
a  party  to  an  action  at  law  was  unable  (either 
because  of  the  rnles  of  evidence  or  because  of 
his  inability  to  secure  evidence  in  advance  of  a 
trial)  pro])crly  to  prejiare  bis  case  fm-  trial  or 
to  prove  his  case  at  the  trial.  Equity  came  to 
his  aid  by  compelling  the  defendant,  in  a  proper 
case,  to  'make  discovery'  of  the  matter  relevant 
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to  the  trial  at  law.  Tlie  effect  was  to  compel  the 
defendant  to  give  to  the  plaintiff"  (in  equity)  the 
information  which  he  souglit,  and  to  supply  him 
with  'admissions'  made  by  the  defendant  (in 
equity),  which  could  be  used  as  evidence  at  the 
trial  at  law.     See  Lviuexce. 

(2)  Hills  to  Perpetuate  Testimony. — Equity 
early  exercised  its  jurisdiction  to  take  the  testi- 
mony of  witnesses  to  be  used  on  the  trial  of  an 
action  at  law.  it  might  do  this  either  on  the 
ground  that  the  witness  was  aged  or  infirm,  and 
that  his  testimony  might  not  be  obtainable  at  the 
trial  at  law,  or  "because  the  plaintifl"  in  equity, 
being  a  prospective  defendant  at  law,  feared  that 
the  plaintiff"  would  postpone  the  action  at  law 
until  the  evidence  was  lost.  This  form  of  relief 
is  analogous  to  bills  quia  timet,  but  is  remedial 
rather  tlian  preventive. 

Owing  to  the  changes  in  rules  of  evidence  and 
the  various  statutory  forms  of  commission  to 
take  testimony,  both  bills  of  discovery  and  bills 
<o  ])erpetuate  testimony  are  now  obsolete. 

In  tlie  development  of  equity  jurisprudence, 
certain  maxims  adopted  by  courts  of  chancery 
have  played  a  considerable  part.  Frequent  ref- 
erence to  these  in  the  opinions  of  equity  judges, 
as  apj)arent  rules  of  decision,  have  perhaps  given 
them  undue  importance.  Properly,  they  are  not 
fixed  rules  of  general  application,  but  rather  apt 
phrases  which  are  indicative  merely  of  general 
guiding  principles  having  many  special  applica- 
tions. The  scope  of  this  article  will  not  permit 
their  extended  examination,  and  it  will  be  suffi- 
cient to  enumerate  some  of  the  more  familiar 
maxims.     Thus : 

He  who  seeks  equity  must  do  equity. 

He  who  comes  into  equity  must  come  with 
clean  hands. 

Equity  aids  the  diligent,  not  the  slothful. 

Equity  follows  the  law  ( indicating  that  when- 
ever legal  rules  are  applicable  equity  will  follow 
them — e.g.  the  Statute  of  Limitations). 

Where  equities  are  equal  the  legal  title  will 
prevail. 

A  proceeding  in  equity  is  not  begun  by  writ 
as  in  a  common-law  action,  but  by  petition,  which 
prays  that  a  subpoena  issue  to  the  defendant 
compelling  him  to  answer.  The  final  relief  grant- 
ed by  the  court  is  embodied  in  a  decree.  The 
court  of  equity  may  grant  any  appropriate  in- 
terlocutory relief.  An  important  incident  to 
equity  pleading  was  the  power  of  the  plaintiff  to 
compel  the  defendant  to  give  'discovery' — i.e. 
to  testify  fully  in  his  answer  to  all  matters  rele- 
vant to  the  controversy.  ( See  Pleading  ;  Prac- 
tice; Chancery,  etc.)  Consult:  The  commen- 
taries of  Blackstone  and  Kent ;  the  authorities 
referred  to  imder  Jurisprudence;  and  such  spe- 
cial treatises  as  Pomeroy,  Treatise  on  Equity 
Jurisprudence  as  Administered  in  the  United 
States  (2d  ed.,  San  Francisco,  1802)  ;  Bisphan, 
Principles  of  Equity  (Gth  ed.,  Philadelphia, 
1899)  ;  Bigelow,  Elements  of  Equity  (Boston. 
1899)  ;  White  and  Tudor,  Leading  Cases  in 
Equity  (7th  ed.,  London,  1897)  ;  Kelke,  An 
Epitome  of  Leading  Cases  in  Equity  (London, 
1901);  and  the  authorities  referred  to  under 
Pleading  ;  Procedure,  etc. 

EQUITY,  CoiRTS  OF.    See  Ctiaxcert. 

EQUITY  OF  REDEMPTION.  The  estate  or 
interest  which  the  mortgagor  retains  in  mort- 
gaged property.     In  strict  legal  theorj',  the  ex- 


pression has  reference  only  to  the  right  of  the 
mortgagor  to  compel  the  redemption  of  the  mort- 
gaged property  after  forfeiture  and  after  the 
title  of  the  mortgagee  has  become  absolute  at 
law;  but  in  practice  the  term  is  employed  by 
lawyers  as  well  as  in  popular  sjjeech  to  denote 
the  residuum  of  interest  left  in  the  mortgagor 
after  the  making  of  the  mortgage. 

The  legal  eff'ect  of  mortgaging  property, 
whether  i-eal  or  personal,  is  to  vest  a  defeasible 
title  in  the  mortgagee,  which,  upon  default  of 
payment,  becomes  an  absolute  title  at  law.  The 
common-law  tribunals  maintained  the  legal  eff'ect 
of  the  transaction  with  rigorous  consistency,  re- 
quiring the  mortgagor  to  perform  the  condition 
of  pajnient,  upon  which  the  conveyance  had  been 
made,  to  the  letter.  If  he  made  his  payment  at 
the  time  and  place  specified,  his  title  revived  and 
the  property  became  his  again  without  a  recon- 
veyance. If  he  made  default  in  payment  on  the 
'law  day,'  the  forfeiture  was  absolute  and  he  was 
still  liable  to  pay  the  debt  in  addition  to  losing , 
the  property.  It  was  one  of  the  earliest  and 
greatest  triumphs  of  the  equity  system  to  pre- 
serve to  the  unfortunate  debtor  the  right  to  re- 
deem his  property,  notwithstanding  his  default, 
by  the  subsequent  payment  of  the  debt  with  in- 
terest. 

This  innovation,  which  destro,yed  the  legal  ef- 
fect of  the  forfeiture  which  had  been  incurred, 
was  stoutly  resisted  by  the  common  lawyers  of 
the  time,  Sir  Matthew  Hale,  when  Chief  Justice, 
declaring  from  the  bench  that  by  the  growth  of 
such  equities  the  heart  of  the  common  law  was 
eaten  out.  But  the  justice  and  humanity  of  the 
relief  thus  extended  to  tlie  debtor  were  too  ob- 
vious to  ])erniit  a  return  to  the  system  of  for- 
feitures, and  it  soon  became  a  recognized  head 
of  equity  jurisdiction.  Under  this  salutary  sys- 
tem the  mortgage  has,  both  in  law  and  equity, 
come  to  be  considered  merely  a  superior  sort  of 
lien,  the  mortgagor's  equity  of  redemption  rep- 
resenting for  most  purposes  the  real  and  sub- 
stantial ownership  of  the  mortgaged  property. 
As  such  it  may  be  conveyed,  encumbered,  or  de- 
vised by  the  mortgagor;  or  it  may  be  transmitted 
by  descent  to  his  heirs.  It  is  liable  for  the  debts 
of  the  mortgagor,  like  the  rest  of  his  property, 
and  is,  in  tlie  United  States,  subject  to  dower 
and  curtesy. 

Being  thus  an  alienable  estate,  an  interest  in  it 
may  be  acquired  by  any  one  to  whom  any  estate 
or  interest  therein  is  granted,  as  a  tenant  for 
years,  a  subsequent  mortgagee  or  other  incum- 
brancer, the  grantee  of  an  easement,  etc.,  as  well 
as  the  heirs,  devisees,  and  assignees  of  the  mort- 
gagor. Any  person  having  such  an  interest  has 
an  equal  right  to  redeem  with  the  mortgagor 
himself.  The  mortgagee  is  not  precluded  from 
becoming  the  owner  of  the  equity  of  redemption 
or  of  any  interest  therein  by  a  purchase  in  good 
faith  from  anj'  person  having  the  right.  The 
usual  eff'ect  of  such  a  conveyance  to  the  mort- 
gagee is  to  extinguish  the  equity  and  convert 
his  defeasible  title  into  an  absolute  title,  though 
this  result  may  be  avoided  if  the  intention  of 
the  parties  or  the  interests  of  justice  require  that 
tlie  equity  be  kept  alive. 

Originally  the  equitable  right  of  redemption 
was  unlimited  in  point  of  time,  and  this  is  still 
the  case  so  long  as  the  relation  of  mortgagor  and 
mortgagee  continues,  unless  it  be  cut  off  by  the 
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process  known  as  foreclosure  (q.v.),  instituted 
by  a  bill  in  equity.  This  process  (known  in 
some  (States  as  a  "strict  foreclosure,'  to  distin- 
guish it  from  the  statutory  proceeding  for  the 
.sale  of  the  mortgaged  premises,  to  which  the 
name  of  foreclosure  has  also  come  to  be  applied) 
has  the  elt'ect  of  extinguishing  tlie  right  or 
equity  of  redemption  and  of  converting  the  mort- 
gagee's conditional  estate  into  an  absolute  one. 
Other  than  some  process  of  foreclosure,  there  is, 
as  is  said  above,  no  way  in  which  the  right  of 
redemption  can  be  abridged  so  long  as  the  rela- 
tion of  mortgagor  and  mortgagee  continues.  But 
if  this  relation  is  terminated  by  the  mortgagee's 
adverse  occupation  of  the  land,  without  any 
recognition  of  the  mortgage,  for  the  statutory 
period  of  limitation,  the  equity  of  redemption 
may  also  be  cut  off  by  lapse  of  time.  This  period 
is  usually  twenty  years,  but  in  some  jvirisdictions 
a  shorter  period  of  limitation  of  ten  or  twelve 
years  is  provided  hy  statute  for  extinguishing  an 
equity  of  redemption  by  the  adverse  possession  of 
the  mortgagee.  In  the  absence  of  statutes  of 
limitation  the  equity  tribunals  have  in  some  cases 
refused  to  recognize  the  right  to  redeem  where 
the  mortgagor  or  other  party  claiming  the  right 
had  neglected  for  an  unreasonable  time  to  exer- 
cise it. 

Popularly  the  expression  equity  of  redemj^tion 
is  often  employed  to  denote  the  value  of  mort- 
gaged property  over  and  above  tlie  amount  of 
the  mortgage  debt  with  the  interest  that  may 
be  due  thereon.  See  Chancery;  Equity;  For- 
feiture; Mortgage;  Eedemptiox;  and  consult 
the  authorities  referred  to  under  the  article  on 
^Mortgage. 

EQUIVALENT  (from  Lat.  quivalere,to  have 
equal  value,  from  cequus,  equal  +  valere,  to  have 
power).  A  term  vised  in  geometry,  to  signify 
equality  of  area  or  volume.  Thus,  two  triangles 
are  said  to  be  equivalent,  or  equal  in  area,  or 
simply  equal,  if  they  have  equal  bases  and  equal 
altitudes.  But  if  they  are  also  similar  in  shape, 
they  are  said  to  be  congruent, or  identically  equal. 
In  algebra,  two  equations  are  said  to  he  equiva- 
lent when  the  roots  of  each  completely  satisfy  the 
other ;  e.g.  if  the  same  quantity  is  added  to  or 
subtracted  from  the  two  members  of  an  equation, 
the  result  is  an  equivalent  equation,  since  any 
root  of  A^B  is  also  a  root  of  A±C  =B±C.  and 
any  root  of  A"±  C  =  B4r  C  is  also  a  root  of 
A  =  B.  But,  while  a"-  =  2x  and  x  ^=  2  are 
equations  each  of  which  is  directly  derivable 
from  the  others,  they  are  not  equivalent  equa- 
tions. 

E'RA.     See  Chronology. 

ERAN',  ERA'NIAN.     See  Iran,  Iranian. 

ERA  OF  GOOD  FEELING.  A  terra  applied 
in  American  political  history  to  the  period  1817 
to  1824,  during  which  there  was  virtually  only 
one  partv  —  the  Democratic-Republican  —  in  the 
United  States.  At  the  close  of  the  War  of  1812 
the  Federalist  Party  had  passed  almost  entirely 
out  of  existence,  and  in  1821  President  Monroe 
was  reelected  by  an  electoral  vote  of  231  out  of 
232.  The  discussions  over  the  tariff  and  internal 
improvements,  however,  soon  caused  new  political 
alignments,  and  brought  the  'Era  of  Good  Feeling' 
to  a  close.  Different  dates  are  given  for  the 
period  by  different  writers  on  American  history, 


some  of  whom  restrict  it  to  the  second  adminis- 
tration of  Monroe. 

ERARD,  a'rar',  Sebastien  (1752-1831).  A 
famous  French  piano  and  harp  maker,  born  at 
Strassburg.  He  went  to  Paris,  where  the  Duchess 
of  Villeroy  became  his  patron,  and  in  her  house 
he  made  the  first  piano  ever  manufactured  in 
France.  He  became  famous,  and  with  his 
brother  established  a  large  factory  in  Paris  and 
a  branch  in  London.  Thenceforward  devoting  his 
life  to  the  development  of  his  favorite  insfm- 
ment,  the  pianoforte,  he  brought  it  to  a  per- 
fection before  imknown,  his  most  famous  inven- 
tion being  the  repetition  action,  first  applied  in 
1809.  For  the  harp  he  invented  the  double-action 
mechanism.     He  died  near  Paris. 

ERAS,  iVras,  Wolfgang  (1843-92).  A  Ger- 
man political  economist,  born  at  Schonfeld,  and 
educated  at  Leipzig,  -Jena,  and  Berlin.  He  was 
general  secretary  to  the  Rhenish- Westphalian 
Industrial  Association  from  1860  to  1870.  in 
1871  was  appointed  recorder  of  the  Chamber  of 
Commerce  in  Breslau,  and  in  1880  held  the  same 
position  in  the  Textile  JNlanufacturers'  Associa- 
tion of  Silesia.  He  was  editor  of  the  Jahrbuch 
fiir  Volksuij-tschaft  in  1868-09.  The  following  is 
a  list  of  his  more  important  publications:  Der 
Wiihrungstreit  (1883);  Einriclitiingcn  fiir  die 
BinnciischiffaJirt  oh  deutschen  und  holUindischen 
Handelsplatzcn  (1885);  Unser  Handel  mit  den 
BalkanUindern    (1891). 

ERASED  (from  Lat.  erasus,  p.p.  of  eradcre,  to 
erase,  from  e,  out  +  radere,  to  scrape)  and 
Eradicated.  Terms  in  heraldry,  denoting  that 
an  object  is  plucked  or  torn  off,  and  showing  a 
ragged  edge ;  as  opposed  to  coupe  or  coiipt/,  cut, 
which  shows  a  smooth  edge.  A  tree  plucked  up 
by  the  roots  is  said  to  be  eradicated.  See  Her- 
aldry. 

ER'ASIS'TRATUS  (Lat.,  from  Gk.  'Epaai- 
orparos).  One  of  the  most  famous  physicians  and 
anatfmiists  of  ancient  times.  He  was  bom  at  lulis, 
in  the  island  of  Ceos,  probably  between  B.C.  340 
and  325,  the  son  of  Cleombrotus  and  Cretoxene. 
He  became  the  pupil  of  Metrodorus  and  Theo- 
phrastus,  and  through  ^letrodorus  was  influ- 
enced by  the  views  of  Chrysippus.  He  traveled 
much,  and  was  about  B.C.  294  body  physician  at 
the  Court  of  Seleucus  Nicator,  King  of  Syria.  At 
a  later  time  he  resided  at  Samos,  but.  giving  up 
practice,  devoted  himself  to  the  study  of  the  the- 
ory of  anatomy.  Erasistratus  was  the  first  to 
distinguish  between  the  sensory  nerves  and  the 
motor  nerves,  and  to  trace  both  sets  of  nerves 
back  to  the  subst«ince  of  the  bjain.  He  also  ap- 
proached to  the  right  view  of  the  circulation  of 
the  blood,  in  that  he  explained  the  origin  of  both 
the  veins  and  the  arteries  as  being  in  the  heart. 
He  wrote  many  works  on  medicine  and  anatomy, 
of  wiiich  we  have  a  few  fragments  and  the  titles 
of  some  fourteen  or  fifteen.  There  was  a  later 
sect  of  physicians  who  called  themselves,  from 
the  name  of  their  master,  Erasistrateans.  Con- 
sult: Hieronvmus,  Erasistrafi  et  EraMfiirnteo- 
rum  Hist  aria  (.Tena,  1700)  ;  Susemihl,  Geschichte 
der  grierliischen  Lifieralnr,  vol.  i.  (Leipzig, 
1802)";  Fuchs,  "De  Erasi?itrato  Capita  Selccta," 
in  Hrr)iirs.  vol.  xxix.  (Berlin,  1807). 

ERASMUS,  6-raz^nfis.  Desidkrii^s  (c.l466- 
153G).  One  of  the  greatest  scholars  of  the  Re- 
naissance and  Reformation  period.  He  was  born 
at  Rotterdam,  October  28th,  probably  in  the  year 
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1466.  The  materials  lor  the  history  of  his  life 
are  scanty  and  doubtful,  being  taken  almost  en- 
tirely from  his  own  writings.  In  spite  of  the 
obvious  purpose  of  most  of  these  materials  to  ex- 
plain or  to  conceal  matters  of  personal  experi- 
ence, they  have  been  generally  accepted  by  biog- 
raphers as  historical,  and  thus  a  kind  of  Eras- 
niian  legend  has  taken  form,  only  partially 
cleared  up  by  the  labors  of  recent  critical  schol- 
arship. 

The  fame  of  Erasmus  rests  upon  his  work  as 
the  chief  interpreter  to  the  peoples  of  northern 
Europe  of  the  great  intellectual  movement  of  the 
lifteenth  century.  The  circumstances  of  his  un- 
eventful life  are  of  interest  only  as  they  illus- 
trate this  great  service.  He  was,  on  his  own 
statement,  an  illegitimate  child,  but  was  tender- 
ly cared  for  by  his  parents  until  their  death, 
when  he  was  about  fourteen  years  old.  They 
gave  him  the  best  attainable  education  at  the 
famous  school  of  Deventer,  and  left  him  a  little 
l)roperty— sufficient,  he  says,  if  it  had  been  hus- 
banded,* to  pay  his  way  at  a  university.  His 
guardians,  however,  took  the  more  natural  and 
safe  course  of  placing  him  first  at  a  school  of  the 
Brothers  of  the  Common  Life  at  Bois-le-Duc, 
where  he  spent,  'or  rather  wasted,'  about  three 
years,  and  then  in  the  monastery  of  Canons 
Regular  at  Steyn,  near  Gouda.  Here  he  spent 
ten  years.  He  took  priest's  orders;  but  left 
the  monastery,  never  to  return,  in  1492  or  1493. 
For  a  short'  time  he  was  at  Paris.  Then  he 
began  his  career  as  an  independent  scholar, 
living  by  his  pen  and  the  favors  it  brought  him, 
and  continued  this  life  till  his  death.  With  fre- 
quent intervals  of  wandering,  he  resided  at  Paris, 
Louvain,  in  England,  at  Basel,  and  Freiburg  im 
Breisgau;  for  three  years  he  was  in  Haly  (1506- 
09).  His  chief  attachments  were  in  England 
and  Basel.  He  was  on  terms  of  a  certain  inti- 
macy with  John  Colet,  founder  of  Saint  Paul's 
School;  Thomas  Linacre.  founder  of  the  London 
College  of  Physicians;  William  Grocyu,  teacher 
of  Greek  at  Oxford ;  and  Thomas  jNIore,  the  great 
Chancellor.  For  a  time  he  held  a  readership 
in  Greek  at  Cambridge.  His  serious  purpose 
to  devote  himself  to  the  revival  of  'Theology,  the 
Queen  of  Sciences,'  dates  from  his  first  acquaint- 
ance Avith  these  men  in  the  last  years  of  the  cen- 
tury. Archliishop  Warham,  of  Canterbury,  gave 
him  a  substantial  and  permanent  income.  In 
Basel  he  was  the  intimate  of  a  circle  of  reform- 
ing scholars  who  gathered  about  the  famous  pub- 
lisher .Tohn  Frobon.  In  Italy  he  was  for  a  time 
a  member  of  the  'familia'  of  the  Venetian  pub- 
lisher Aldus  ]Manutius.  His  correspondence,  in- 
cluding more  than  1.500  letters,  shows  him  in  re- 
lations with  over  500  persons,  many  of  them  of 
the  highest  station. 

Down  to  the  year  1517.  when  the  Lutheran  re- 
volt began,  the  work  of  Erasmus  was  largely  in 
criticism  of  the  existing  Poman  Catholic  Cliurch 
system  and  of  the  scholastic  method  in  philos- 
ophy by  which  it  was  defended.  In  his  Enchi- 
ridion Militis  Christiani  (The  Manual  or  Dag- 
ger of  the  Christian  Soldier.  1523)  he  lays 
down  in  didactic  form  the  uselessness  of  forms 
in  religion,  as  compared  to  the  spirit  of  sin- 
cere apostolic  piety.  In  his  Adagia  (1508).  a 
collection  of  passages  from  classic  authors,  he 
adds  to  purely  philological  interpretation  a  run- 
ning commentary  of  moral  reflection  which  gave 
to  this  work  an  immediate  and  permanent  suc- 


cess. In  the  Colloqida  (1524),  a  series  of  dia- 
logues on  a  variety  of  topics,  there  runs  all 
through  the  same  vein  of  serious  comment  on  the 
vices  and  follies  of  priests,  monks,  philosophers, 
miracle  and  relic  mongers,  and  all  the  other  for- 
mal shams  of  the  time.  Even  in  the  Encomiurn 
Morice  (the  Praise  of  Folly;  1509),  perhaps 
the  most  biting,  as  it  was  doubtless  the  most 
popular,  of  his  satirical  writings,  a  fair  examina- 
tion detects  throughout  a  serious  undertone  of 
protest.  Still  more  important  was  Erasmus's 
great  contribution  to  critical  scholarship  in  his 
edition  of  the  Greek  New  Testament,  with  a 
Latin  translation  in  1510.  Though  not  the  first 
to  conceive  the  plan  of  such  an  undertaking, 
Erasmus  was  first  in  the  field,  and  might  well 
reply  to  criticism  of  certain  defects,  that  while 
others  were  carping  he  had  done  the  work,  and 
was  quite  content  if  only  his  service  might  point 
the  way  to  other  scholars. 

With  1517  begins  a  distinctly  new  period  in 
Erasmus's  life.  The  Reformation,  under  Luther's 
vehement  leadership,  seemed  at  first  to  be  only 
the  practical  application  of  ideas  which  he  had 
always  proclaimed.  Hitherto  he  had  been  the 
critic,  admired  and  dreaded ;  henceforth  he  was 
to  be  rather  an  apologist,  not  really  trusted  by 
either  side,  yet  throwing  his  weight,  unwillingly, 
now  into  one,  now  into  the  other  scale.  Person- 
ally he  always  refused  to  take  sides.  He  re- 
mained outwardly  a  Catholic,  biit  was  willing  to 
live  and  die  surrounded  by  his  Protestant  friends 
and  without  the  rites  of  the  Roman  Church.  He 
continued  his  assaults  on  the  evils  and  errors  of 
the  clerical  powers,  but  to  be  called  a  Lutheran 
drove  him  to  fury.  In  the  course  of  the  Lutheran 
controversy  Erasmus  was  drawn  out  especially 
by  Ulrich  von  Hutten,  once  his  most  ardent  ad- 
mirer and  follower,  but  now  so  disappointed  and 
irritated  by  his  hesitancy  that  he  could  not  re- 
strain himself.  In  his  Exposttdatio  he  charged 
Erasmus  openly  with  concealing  his  real  opin- 
ions for  fear  of  consequences,  and  Erasmus  re- 
plied in  his  Spongia  Adversiis  Aspcrgines  Hutfeni 
(1523),  declaring  his  respect  for  the  Holy  See, 
while  at  the  same  time  he  admits  that  he  had 
opposed  many  of  its  extravagances.  Urged  on 
both  sides  to  write  something  that  would  be  de- 
cisive as  to  his  theological  position,  he  replied 
with  the  treatise  De  Libera  Arbitrio  (1524).  On 
the  great  Protestant  contention  as  to  the  doctrine 
of  the  Eucharist  and  all  that  went  Avith  it,  Eras- 
mus succeeded  in  avoiding  any  consistent  ex- 
pression of  opinion ;  but  there  can  be  little  doubt 
that  he  really,  'among  friends,'  agreed  with  the 
Swiss  method  of  a  figurative  and  spiritual  inter- 
pretation of  this  sacrament. 

Erasmus  is  often  thought  of  as  chiefly  a  pre- 
cursor of  the  Reformation.  And  yet,  in  the  sense 
in  which  the  term  is  used  of  men  like  Luther  and 
Calvin,  he  never  was  a  reformer  at  all.  Upon 
ignorance  and  superstition  he  waged  unrelenting 
war;  but  it  Avas  in  the  spirit  of  the  hmnanist,  not 
of  the  theologian,  and  the  Avitty  mockery  of  a 
Lucian  Avas  far  more  to  his  taste  than  the  reli- 
gious fervor  of  a  Saint  Augustine.  He  Avas  the 
incarnation  of  cool,  critical  common  sense,  Avith 
an  imshaken  faith  in  the  necessity  and  efficacy, 
alike  in  the  secular  and  ecclesiastical  sphere,  of 
liberal  studies  and  freedom  of  thought.  It  seemed 
to  him  inevitable  that  increase  of  knowledge 
Avould  of  itself  bring  about  a  peaceful  reform  of 
abuses  in  the  Church.     He  had,  too,  the  scholar's 
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<iislikG  of  extreme  views,  which  made  it  difficult 
for  him  to  side  definitely  with  either  party,  and 
the  scholar's  conservatism,  which,  with  all  its 
openness  to  new  ideas,  is  yet  loath  to  give  up 
forms  consecrated  by  the  life  of  the  past,  if  in 
any  way  new  vigor  can  be  breathed  into  them. 
In  fact,  he  never  really  understood  the  forces 
that  were  at  work  in  the  religious  struggle ;  and 
in  his  letters,  speaking  of  his  own  participation 
in  it,  deplores  tlie  metamorphosis  of  the  worship- 
er of  the  Pluses  into  a  gladiator.  But  in  the 
fields  of  Humanism  he  was  easily  the  foremost 
man  of  his  age.  The  range  of  his  reading  in 
the  classics,  both  Latin  and  Greek,  was  extraordi- 
narily wide,  and  he  was  scarcely  less  familiar 
with  the  most  prominent  of  the  Latin  and  Greek 
fathers.  He  loved  travel,  and,  being  by  nature 
a  keen  and  thoughtfvil  observer,  of  social  temper 
and  vivacious  conversation,  had  acquired  a  varied 
knowledge  of  men  and  manners  in  the  frequent 
changes  of  residence,  made  for  the  sake  of  more 
favorable  opportmiities  of  work  and  study.  A 
mind  so  well  stored  and  possessed  of  so  gay  and 
nimble  a  fancy  might  be  expected  to  show  remark- 
able poAvers  of  productivity,  and  in  fact  Eras- 
mus did  compose  some  of  his  happiest  and  most 
characteristic  things  in  an  exceedingly  short  space 
of  time.  The  Encomium  Morkc,  for  instance, 
was  sketclied  during  his  journey  from  Italy,  and 
"written  out  from  his  notes  in  seven  days  during 
his  stay  in  Sir  Thomas  More's  house  in  London. 
Still,  splendid  as  was  his  eqviipment,  the  amount 
and  range  of  his  intellectual  activity  is  little 
short  of  the  marvelous.  For  he  was  by  no  means 
a  genius,  and  his  scholarly  labors  were  accom- 
plished only  by  unremitting  industry.  No  one 
did  more  than  he  to  restore  ancient  letters.  He 
published  editions  of  the  works  of  Aristotle  and 
Demosthenes,  and  translations  of  several  of  the 
plays  of  Euripides,  of  the  greater  ]5art  of  Lucian, 
and  of  the  Moralia,  of  Plutarch.  He  edited,  either 
in  whole  or  in  part,  among  other  Latin  authors, 
Terence,  Cicero,  and  Livy,  and,  in  addition,  a 
long  series  of  patristic  writers.  In  150.5,  in  the 
preface  to  an  edition  of  Lorenzo  Valla's  Anno- 
tations to  the  New  Testament,  he  maintained 
that  a  correct  translation  of  the  Bible  could  be 
made  only  by  a  trained  philologist,  and  that 
there  was  need  of  a  critical  revision  of  the  orig- 
inal Greek  text  and  of  a  new  translation.  Sub- 
sequentlv,  he  decided  to  undertake  this  work  him- 
self; and  in  a  letter  to  Colet,  dated  May,  1512, 
he  says  that  he  has  already  collated  the  New 
Testament  with  the  ancient  Greek  manuscripts, 
and  annotated  it  in  more  than  a  thovisand  places. 
At  the  same  time  he  was  actively  engaged  upon 
a  new  edition,  in  nine  folio  volumes,  of  Saint 
Jerome.  Froben,  wliose  press  at  Basel  became 
for  a  while,  through  the  editorial  cooperation 
of  Erasmus,  the  most  important  in  Europe,  has 
left  us  a  vivid  account  of  his  incessant  work, 
study,  and  writing,  in  and  about  the  printing- 
house,  ^^•hen  these  two  works  were  approaching 
completion.  "In  the  midst  of  all,  visitors  of  rank 
would  make  no  scruple  of  calling  on  him  and  in- 
terrupting him  about  some  trifle  or  other;  one 
would  try  to  wheedle  him  out  of  an  epigram, 
another  to  gain  immortality  by  a  letter.  .And 
how  did  he,  tlie  most  easy,  good-nahired  man  in 
the  world,  .''.ct  on  these  occasions?  Did  he  refuse? 
Did  he  manifest  impatience?  He  was  fully  occu- 
pied in  writing — break  ofT  his  employments  he 
could  not.     Yet  write  he  did,  at  odd  moments,  as 


he  went  to  and  from  mass,  anything  to  oblige." 
His  correspondence  was  voluminous,  so  that  at 
times  he  had  to  write  forty  letters  in  one  day, 
and  often  to  men  or  women  of  high  rank  and  dis- 
tinction, who  were  personally  strangers  to  him. 
The  medium  of  all  his  work  was  Latin.  He  re- 
fused the  position  of  public  reader  at  Louvain 
because  of  liis  imperfect  mastery  of  Dutch,  though 
it  was  his  native  tongue.  Of  French  he  had  some 
slight  command,  of  English  and  Italian  none. 
But  Latin  was  still  the  colloquial  language  of 
scholars,  and  the  regular  medium  of  formal  com- 
munication. In  the  hands  of  Erasmus  it  has  all 
the  vitality  of  a  living  language,  with  a  vocabu- 
lary drawn  from  many  different  sources,  a  syntax 
carefully  classical,  and  a  style  wholly  modern  and 
individual,  the  charm  of  which  is  the  expression 
of  the  man's  own  character. 

The  best  guide  to  the  writings  of  Erasmus  is 
the  Bihliolheca  Erasmiana,  edited  by  the  Uni- 
versity Library  of  Ghent  (1893),  of  which  a  new 
edition  is  in  progress.  Under  the  same  editor- 
ship a  still  more  complete  Bibliotheca  Ei'asmiana, 
in  16mo  form,  has  been  appearing  in  parts  since 
1897.  There  are  editions  of  the  complete  works 
by  Beatus  Rhenanus  (9  vols.,  Basel,  1540)  and 
J.  Le  Clerc  (10  vols.,  fol.,  Amsterdam,  1703-06). 
Erasmus  himself  collected  many  of  his  letters 
for  publication,  and  in  the  years  following  his 
deatli  several  incomplete  editions  appeared.  The 
more  important  later  editions  are  those  of  Merula 
(Leyden,  1607),  the  'London  Edition'  of  1642 
(in  2  vols.,  fol.),  and  vol.  iii.  of  Le  Clerc.  Selec- 
tions from  the  early  letters  have  been  published 
in  an  English  translation  by  F.  JSI.  Nichols 
(vol.  i.^  London,  1901).  Attempts  to  fix  the 
very  uncertain  chronology  of  Erasmus's  life  have 
been  made  by  Richter,  Erastnus-Studien  (Dres- 
den, 1891)  ;  Reich,  UntersncJiungcn,  etc.  (Treves, 
1896)  ;  and  Nichols,  as  above.  For  the  life  of 
Erasmus,  consult:  Knight  (Cambridge,  1726); 
Durand  de  Laur  (Paris,  1872)  ;  Drummond  (Lon- 
don, 1873)  ;  Froude,  Lectures  (London,  1894)  ; 
Emerton  (New  York,  1899)  ;  Pennington  (Lon- 
don, 1901). 

ERAS'MUS,  Saint.  A  Syrian  bishop  of  the 
third  century,  who  is  said  to  have  suffered  mar- 
tyrdom at  FormitB  (ancient  form  of  Mola  di  Gae- 
ta)  in  Campania,  during  the  reign  of  Diocletian. 
He  was  one  of  the  fourteen  apotropeans,  and  June 
2d  is  dedicated  to  him  by  the  Roman  Catholic 
Church. 

ERAS'TIANS.  Properly,  the  adherents  of  the 
doctrines  laid  down  by  Erastus  (q.v. )  in  his  book 
on  excomnuinication.  As  connnonly  used,  how- 
ever, particularly  in  England,  ilie  term  is  applied 
to  those  who  would  entirely  subordinate  Church 
government  to  the  authority  of  llie  State,  or 
maintain  the  authority  of  the  civil  magistrate 
over  the  conscience,  and  sul)ject  all  ecclesiastical 
bodies  to  his  control,  both  in  doctrine  and  disci- 
pline. In  the  Westminster  Assembly,  1643-49, 
views  similar  to  those  of  Erastus  were  advocated 
hy  the  lawyers  Selden,  Saint  John,  and  Wliite- 
locke,  and  the  clergymen  Lightfoot  and  Coleman. 
During  the  conflict  in  the  Churcli  of  Scotland 
which  resulted  in  the  secession  of  the  Free 
Cliurch  (1833-34)  the  term  Erastian  was  ajiplied 
as  a  reproach  to  all  who  held  that  the  Cliurch 
had  no  power  to  nullify  by  law  the  operation  of 
lay  patronage,  but  was  indignantly  rejected  by 
them.  Consult  Cunningham,  Historical  Theology, 
vol.  ii.   (Edinburgh,  1862). 
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EBAS'TUS  (Lat..  from  Gk.  tpaoris,  lovely:  a 
translation  of  his  German  name  Lieber  or  Lieb- 
ler),  Thomas  (1524-83).  A  Swiss  physician  and 
theologian.  He  was  born  in  the  Canton  of  Aargau, 
{September  7,  1524.  He  studied  theology-  at  Basel 
(1540-44)  and  adopted  the  doctrines  of  Zwingli. 
In  1544  he  wont  to  Italy  and  studied  medicine  at 
Padua  and  Bologna.  'After  nine  years  he  re- 
turned ^  his  own  country,  and  became  physician 
to  the  Count  of  Henneberg.  He  acquired  a  great 
reputation  as  a  physician.  In  1558  he  went,  by 
invitation,  to  the  Court  of  the  Elector  Palatine, 
and  became  first  physician  and  Privy  Councilor 
and  professor  of  medicine  at  the  University  of 
Heidelberg.  In  1580  he  accepted  a  similar  ap- 
pointment at  Basel,  and  in  1583  undertook  also 
the  professorship  of  ethics.  He  died  at  Basel, 
December  31..  1583.  Before  his  death  he  estab- 
lished a  foundation  for  the  education  of  poor 
students  in  medicine,  which  was  long  known  as 
the  Erastian  Foundation.  As  a  physician  Eras- 
tus  opposed  the  astrology  and  magic  of  Para- 
celsus and  his  school,  and  held  that  ex|)erimenta] 
investigation  is  the  true  road  to  knowledge.  He 
approved  of  prosecutions  for  witchcraft.  A  col- 
lected edition  of  his  medical  works  appeared  at 
Zurich  in  1595.  He  is  now  remembered,  how- 
ever, chiefly  for  his  theological  writings.  In 
1564  he  had  taken  part  in  the  conference  at 
ilaulbronn  between  theologians  from  tlie  Pala- 
tinate and  Wittenberg,  and  had  contended  for  the 
Zwinglian  doctrine  of  the  Lord's  Supper.  In 
defense  of  this  view  he  published  his  Vom  Ver- 
stand  des  Wort  Christ L  "Das  ist  meiii  Leib,"  in 
1565.  His  great  work  is  the  Explicatio  Gravis- 
simce  Questionis  utritm  Excommunicatio  Man- 
dalo  Xitatiir  Divino  an  Excogitata  Sit  ab  Homi- 
nibus.  In  this  book  Erastus  maintains  that, 
while  the  Church  may  decide  \\lio  are  its  mem- 
bers, it  should  do  so  upon  doctrinal  grounds  alone, 
and  not  exclude  for  vice  or  immorality ;  and  that 
in  no  case  should  the  Church  inflict  punishment, 
to  do  which  properly  belongs  to  the  civil  magis- 
trate alone.  He  denies  the  right  of  excommuni- 
cation altogether,  and  compares  a  pastor  to  a 
professor  of  any  science,  who  can  merely  instruct 
his  students.  The  work  was  written  in  1568,  but 
not  published  until  six  years  after  Erastus's 
death.  He  had  expressed  similar  views,  how- 
ever, during  his  lifetime  in  a  controversy  at 
Heidelberg  with  certain  refugees  from  the  Nether- 
lands, and  particularly  one  Caspar  Olevianus.  of 
Treves,  Avho  were  zealous  for  censures  and  excom- 
munications and  stirred  up  in  the  Palatinate 
what  Erastus  called  a  febris  excommunicatoria. 
He  was  opposed  at  that  time  by  DatHenus  and 
Beza.  Consult:  Lee,  Tlie  Theses  of  Erastus 
Touching  Excommunication  (Edinburgh,  1844)  ; 
Bonnard,  Thomas  Erasie  et  la  discipline  ecel& 
siastiquc   (Lausanne,  1894). 

EB'ATO  (Lat.,  from  Gk.  'EparcS).  One  of  the 
nine  Pluses,  daughters  of  Zeus  and  INInemosyne. 
She  presided  over  amatory  and  nuptial  poetry. 
See  IMusE.s. 

EB'ATOS'THENES  (Lat.,  from  Gk.  'Eparo- 
ae^vrjs)  (c. 275-1 0.")  r,.c.).  An  eminent  Greek  as- 
tronomer and  geonielcr,  who  was  the  first  to 
adopt  the  name  philohigist,  'lover  of  learning.' 
Eratosthenes  was  born  at  Cyrene:  for  a  time  he 
enjoyed  the  teaching  of  Lysanias  and  Callima- 
chus,  and  then  went  to  Athens,  where  he  heard 
the  Stoic  Ariston  of  Chios  and  the  Academic  Ar- 
cesilaus.     Ptolemv    Euergetes    recalled    him    to 


Alexandria,  and  about  B.C.  240  installed  him  as 
Callimachus's  successor  in  the  office  of  librarian. 
At  the  age  of  eighty  or  upward,  having  become 
totally  blind,  he  died  of  voluntary  starvation. 
Eratosthenes's  interests  covered  an  enormous 
range.  He  wrote  a  commentary  to  Plato's  Ti- 
mceus,  and  also  composed  pojnilar  philosophical 
dialogues;  in  literary  history  he  produced  a  great 
work.  On  the  Old  Comedy,  in  at  least  twelve 
books.  His  chronological  researches  also  were 
important,  while  in  the  field  of  pure  mathematics 
he  wrote  on  the  doubling  of  the  sphere  and  on  a 
method  of  distinguishing  prime  and  composite 
numbers.  His  astronomical  views  he  set  forth 
in  part  in  the  poems  Hermes,  Erigone,  and  prob- 
ably Antcriujfs.  The  extant  work  Katasterismoi 
(KaTa(rTepi<r/xol),  in  which  an  account  is  given  of 
the  constellations  in  their  relations  to  the  popu- 
lar mythology,  is  only  a  summary  of  a  work  by 
Eratosthenes  which  was  apparently  entitled  The 
Catalogues,  and  in  its  present  form  has  been 
worked  over  to  follow  the  order  of  Aratus's 
Ph(snomena. 

It  was,  however,  by  his  attempt  to  measure  the 
size  of  the  earth  and  by  his  geographical  studies 
that  Eratosthenes  won  most  renown.  He  en- 
deavored to  determine  the  obliquity  of  the  ecliptic 
by  measuring  the  distance  between  the  tropics; 
this  he  found  to  be  47°  42'  39",  which  gave  23° 
51'  19.5"  for  the  obliquity  of  the  ecliptic.  Con- 
sidering the  means  of  observation  available  and 
the  state  of  knowledge  at  the  time,  the  degree  of 
error  in  his  result — a  trifle  more  tlian  23' — is  re- 
markably small.  To  measure  the  circumference 
of  the  earth  he  adopted  the  means  employed 
at  the  present  day.  He  found  that  the  difference 
between  Syene  and  Alexandria  was  one-fiftieth 
of  a  circumference,  about  7°  13',  and  on  this  basis 
computed  the  circumference  of  the  earth  to  be 
250,000  stadia ;  as  we  do  not  know  the  length  of 
the  stadium  Eratosthenes  used  as  his  unit  we 
cannot  determine  the  degree  of  error  in  his  re- 
sult. His  greatest  scientific  publication  was  prob- 
ably his  Geography  (TewyparpiKci),  in  three  books, 
the  first  scientific  treatise  on  the  subject  which 
gave  the  history  of  the  sciences  and  embodied  the 
results  of  his  own  investigations.  In  his  re- 
searches Eratosthenes  was  greatly  assisted  by 
his  patron,  Ptolemy  Euergetes.  and  he  had  the 
resources  of  the  Alexandrian  Library  at  his  com- 
mand. He  was  undoubtedly  first  among  the 
Alexandrians  for  great  and  wide  learning, 
although  in  the  special  fields  of  poetry  and 
philosophy  others  surpassed  him.  The  extant 
fragments  of  his  writings  are  collected  and  dis- 
cussed in  the  following  works:  Bernhardy,  Era- 
tosthenica  (Berlin,  1822)  ;  Stiehle,  "Zu  den 
Fragmenten  des  Eratosthenes,"  in  Philologus, 
supplementary  vol.  ii.  (Gottingen,  1863)  ; 
Berger,  Die  geographischen  Eragmente  des  Era- 
tosthenes (Leipzig,  1880)  ;  Hiller,  Eratosthenis 
Carminum  Reliquice  (Leipzig,  1872)  ;  Maass, 
"Eratosthenica,"  in  Pliilologische  Untersuchun- 
gen,  vol  vi.  edited  bv  Kiessling  and  Wilamowitz- 
iMollendorff  (Berlin*  1883)  ;  Robert,  Eratosthenis 
Catasterismorum  Reliquice  (Berlin,  1878)  ;  Oli- 
vieri,  "Pseudo-Eratosthenis  Catasterismi,"  in 
Mythographi  Grceci,  iii.  (Leipzig,  1897)  ;  Su- 
semih],  Gcschichte  der  griechischen  Litteratur  in 
der  Alcxandriner  Zeit,  vol.  i.   (Leipzig,  1892). 

EBB,  erp,  Wilhelm  Heinrich  (1840—).  A 
German  neuropathologist.  He  was  born  at 
Winnweiler,     Bavaria,     and     was     educated     at 
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Heidelberg.  Erlangen,  and  Munich.  After  occupy- 
ing the  chair  of  special  pathology  and  therapy  at 
Leipzig,  from  ISSO  to  1883,  he  was  appointed  to 
the  same  department  at  Heidelberg,  where  he  also 
was  made  clinical  director.  As  a  specialist  on 
electro-therapy  and  neuro-pathology  he  pub- 
lished the  following  works:  Handbuch  der 
Krankheiten  dcr  peripheren  cerehro-spinaleii 
y erven  (2d  ed.  187G)  ;  Handbuch  der  Krank- 
heiten des  Riickenmai-ks  und  des  verldngerten 
Marks  (2d  ed.  1878)  ;  Handbuch  der  Elckiro- 
therapie  (2d  ed.  1886;  Eng.  trans,  by  L.  Put- 
zel,  1883)  ;  Ueber  die  neuere  Entuicklunr/  der 
'N ervenpathologie  ( 1880) ,  and  Dystrophia  lluscu- 
laris  Progressiva   ( 1891 ) . 

EE'BEN,  Hexry  (1832—).  An  American 
naval  officer,  born  in  Xew  York  City.  He  grad- 
uated at  the  United  States  Xaval  Academy  in 
1854,  was  employed  in  deei3-sea  sounding  in  the 
Atlantic  in  1855,  and  in  1856-59  served  in  the 
China  Station  as  a  lieutenant  on  board  the  frigate 
Mississippi.  During  the  Civil  War  he  was  with 
Farragut  in  the  Gulf  Squadron,  with  Foote  on 
the  Mississippi  River,  and  with  Dupont  in  the 
attack  on  Charleston,  and  the  blockade  of  the 
^Mexican  coast.  He  was  commander  of  the  Xew 
York  Xa^-y  Yard  in  1891-92,  and  of  the  European 
Squadron 'in  1893-94.  In  1894  he  attained  the 
rank  of  rear-admiral,  and  in  the  same  year  was 
retired  from  the  service. 

EBBEN,  er'ljrn.  Karl  Jaromib  (1811-70).  A 
Czech  scholar  and  poet.  He  was  born  at  Miletin 
and  was  educated  at  Prague.  He  took  a  promi- 
nent part  in  the  Czech  movement  of  1848.  in  1850 
became  secretary  of  the  Prague  Museum,  and 
town  archivist  in  the  following  year.  His  chief 
historical  publication  is  entitled  Regesta  Diplo- 
mat ica  nee  nan  Episfolaria  Bohemice  et  Moraviw 
(1855).  He  was  a  gifted  lyric  poet,  among  liis 
original  verses  being  the  collection  of  ballads 
entitled  Kytice  ('-A  Bouquet":  latest  ed.  1890). 
Another  meritorious  literan^  achievement  is  his 
collection  of  Czech  folksongs  (3  vols..  1842-45). 
He  also  compiled  a  judicial  terminology  in  Czecli. 

EB'BIUM  (Xeo-Lat.,  from  Ytterbt/  in  Swe- 
den) .  A  metallic  element  discovered  by  Mosander 
in  1843.  It  is  one  of  the  constituents  of  the 
mineral  gadolinite.  which  is  found  in  Ytterby, 
Sweden.  Erbium  (symbol  Er.  atomic  weight 
166.32)  is  similar  to  the  earthy  elements  lan- 
thanum. scandiun>,  and  ytterbium,  with  which 
it  is  found,  and  forms  a  series  of  rose-colored 
salts  that  give  an  acid  reaction  with  litmus,  but 
have  a  sweet  astringent  taste. 

EB'CELDOUNE,  Thomas  of.  See  Thomas 
THE  Rhymer. 

EBCILLA  Y  ZUNIGA,  ar-the'lya  e  thoo'- 
nye-ga.  Aloxso  de  (1533-94).  A  Spanish  epic 
poet,  who  enjoys  the  distinction  of  having  writ- 
ten the  first  work  of  literary  merit  known  to 
have  been  composed  upon  eitlier  American  conti- 
nent. He  was  born  in  ^Madrid,  became  page  to 
Philip  II.,  and  accompanied  the  latter  to  Eng- 
land on  the  occasion  of  his  nuptials  with  Queen 
ilary.  Thence  Ercilla  sailed  for  America  with 
the  army  dispatched  to  quell  the  insurrection  of 
the  Araucanians  in  Chile.  Here  the  brave  resist- 
ance of  the  natives  in  the  unequal  struggle  in- 
spired Ercilla  with  the  idea  of  using  the  subject 
for  an  epic  poem.  An  unfoimded  suspicion  of  his 
having  plotted  an  insurrection  ruined  his  career, 
and  he  was  tried,  condemned,  and  had  actuallv 


ascended  the  scafiold,  when  his  sentence  was 
commuted  to  exile  at  Callao.  He  returned  to 
Europe  in  1562,  and  being  coldly  received  by 
King  Philip,  he  wandered  through  France,  Italy, 
Germany.  Bohemia,  and  Hungary.  For  a  while 
he  held  the  office  of  chamberlain  to  the  Emperor 
Rudolph  II.,  but  in  1580  he  returned  to  [Madrid, 
wliere  he  died  in  poverty  and  obscurity.  The 
first  15  cantos  of  his  epic,  La  Araucana,  written 
in  the  ottava  riniu,  appeared  in  1569;  the  con- 
tinuations, 37  cantos  in  all,  were  published  in 
1578  and  1590.  The  latest  edition  is  in  the  Bib- 
lioteca  de  autores  espanoles,  vol.  xii.  A  con- 
tinuation, of  little  value,  was  written  by  Diego 
de  Santisteban  y  Osorio  (Salamanca,  1597). 
Consult  Royon.  Etude  litteraire  sur  I'Araucana 
d'Ercilla   (Dijon.  1880). 

EBCKMANN-CHATBIAN,  erk'man-sha'- 
tre'a>'.  The  name  employed  to  indicate  the  joint 
authorship  of  Emile  Erckma>->-  (1822-99)  and 
Alexandre  Chatrl\x  (1826-90).  whose  com- 
liined  work  afl'ords  one  of  the  most  remarkable 
instances  of  modern  collaboration.  Erckmann  was 
born  in  Pfalzburg  ( in  Lorraine ) ,  Chatrian  at 
Soldatenthal  (in  the  same  district).  Both  were, 
thei'efore,  of  that  border  territory  annexed 
to  Germany  in  1871,  in  which  is  laid  the 
scene  of  most  of  their  works.  Erckmann 
had  successfully  studied  law  in  Paris,  and 
Chatrian  for  a  time  had  been  an  insti-uctor 
in  the  college  at  Pfalzburg.  when  they  be- 
gan the  publication,  in  the  Democrate  du 
Jxliiii.  of  a  series  of  feuilletons.  The  story 
"L'illustre  docteur  Matheus"  (1859),  originally 
published  in  the  Revue  Xouvelle,  was  their  first 
success.  This  they  followed  up  with  a  long  and 
widely  read  series,  of  Avhich  the  Histoire  d'un 
conscrit  de  1813  (1864)  is  the  best-knoAvn  vol- 
ume. L'ami  Fritz  (1864)  and  WafeWoo  (1865), 
a  sequel  to  the  Conscrit,  should  also  be  men- 
tioned. As  dramatists  Erckmann  and  Chatrian 
appeared  in  two  productions  of  much  merit,  Le 
juif  polonais  (1869)  and  L'ami  Fritz  (1876), 
tlie  latter  derived  from  their  book  of  that  name. 
The  former  is  familiar  in  England  and  America 
through  its  adaptation  (1871)  by  Leopold  Lewis 
as  The  Bells,  the  "Mathias"  of  which  is  one  of  the 
most  skillful  impersonations  in  the  repertoire  of 
Sir  Henry  Irving.  The  stories  are  marked  by 
humor,  clever  characterization,  and  convincing 
details  of  local  color.  The  literary  partnership 
was  finally  dissolved.  Erckmaim's  independent 
work  is  of  less  importance.  An  edition  by  Pfau, 
of  German  translations  of  the  chief  joint  works, 
appeared  at  Stuttgart  in  1882   (9  vols.). 

EBDELYI,  er'dal-yf,  Janos  (1814-68).  An 
Himgarian  author,  born  at  Kapos.  He  pub- 
lished a  number  of  works  fairly  well  known  in 
his  native  coimtry,  and  became  professor  of 
philosophy  at  Siirospatak  (1849).  He  is  re- 
membered for  a  collection  of  the  popular  songs 
and  legends  of  Hungary,  Xcpdalok  es  monddk 
(1846-48).  which  is  an  important  addition  to  the 
folk-lore  of  Europe. 

EBDINGTON,  crMing-ton.  A  manufacturing 
town  in  Warwickshire.  England,  four  and  one- 
half  miles  northeast  of  Birmingham  (Map:  Eng- 
land. E  4).  It  is  the  seat  of  the  Oscott  Roman 
Catholic  Collecre.  Population,  in  1891,  9600:  in 
1901,  16..S.-.0. 

EBDMANN,  ert'man.  Bexxo  (1851  —  ).  A 
German   i)liilosopher,  born  at  Guhrau,  Prussian 
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Silesia,  the  son  of  Johann  Eduard  Erdmann.  He 
Mas  made  professor  successively  at  Kiel  in  1877, 
at  Breslau  in  1884,  at  Halle  in  1890,  and  tlien  at 
Bonn.  His  works,  devoted  principally  to  the  Kant- 
ian philosophy,  include  the  following:  Kaiits 
Kiitizismus  (1878)  ;  Xachtrage  zu  Kants  Kritik 
der  reinen  Yernunft  (1881)  ;  Reflexionen  Kants 
;:ur  krUischen  Philosophie  (1882-84);  Psycholo- 
gische  Unlersuchiinijoi  iiber  das  Les'en  auf  ex- 
pcrimentaler  Grundlage  (1898).  His  most  im- 
portant systematic  work  is  his  Logik  (Halle, 
ISII::!,   et   seq.). 

ERDMANN,  David  (1821  —  ).  A  Protestant 
tlic<i](ii;iaii.  Ho  was  born  at  Giistebiese,  Province 
of  Brandenburg,  and  was  educated  at  Berlin, 
vrhere  in  1850  he  became  assistant  preacher  in 
tiie  cathedral.  In  1850  he  became  professor  of 
theology  at  Konigsberg,  and  in  18C4  was  ap- 
pointed Superintendent-General  of  Silesia  at  Bres- 
lau.  His  aj)pointment  as  Superior  Consistorial 
Counselor  followed  in  1889.  The  following  are  a 
few  of  his  principal  works:  Lichen  titid  Leiden 
der  ersfen  Christen  (1854)  ;  Die  Reformation  und 
Hire  MUrtyrer  in  Italien  (1855);  Luther  und 
die  HohcnzoUern    (2d  ed.    1884). 

ERDMANN,  Johaxn  Eduard  (1805-92).  A 
Geniiaii  ])hilosopher.  He  was  born  at  Wolmar,  Li- 
vonia, studied  theologj'  at  Dorpat,  attended  the  lec- 
tures of  Schleiermacher  and  Hegel  at  Berlin,  and 
then  became  pastor  in  his  native  town.  In  1834 
he  became  privat-docent  in  philosophy  at  Berlin, 
and  in  18.3G  he  was  appointed  professor  of  philos- 
ophy at  Halle.  His  many  writings  on  philosoph- 
ical subjects  show  his  sympathy  with  Hegel's 
ideas,  and  he  was  one  of  his  prominent  disciples. 
As  a  teacher  and  lecturer  he  was  extremely 
popular.  His  most  important  work  is  his 
Grundriss  der  Geschichte  der  Philosophie  (1866, 
Eng.  trans.  1892),  which  is  still  in  the  later  edi- 
tions a  most  useful  book.  Among  his  other 
numerous  A\orks  may  be  mentioned  Grundriss  der 
Psychologie  ( 1840) ,  and  Grundriss  der  Logik  und 
Metaphysik    (1841). 

ERDMANN,  Otto  Linn6  (1804-69).  A  Ger- 
man chemist,  born  in  Dresden.  He  studied  at 
the  Academy  of  ]\Iedicine  and  Surgery  in  Dres- 
den, then  devoted  himself  to  chemistry,  and  after 
several  years  of  theoretical  study  and  industrial 
work,  became  in  1827  professor  of  industrial 
chemistry  at  the  University  of  Leipzig,  from 
which  lie  iiad  graduated  with  the  degree  of  doc- 
tor of  philosophy  in  1824.  Among  his  valuable 
contributions  to  chemistry  deserve  mention:  his 
atomic  weight  determinations,  his  inA^estigations 
of  the  properties  of  nickel,  and  his  researches  on 
illuminating  gas  and  a  number  of  dyestuffs.  He 
wrote:  Grundriss  der  Warenkunde'  {18S3;  12th 
ed.  1895)  ;  Ueber  das  Studium  der  Chemie 
(1801),  which  has  been  translated  into  several 
l-'uropean  languages,  etc.  He  was  the  founder 
and  for  several  years  editor  of  the  Journal  fiir 
fechnisrhe  und  okonomische  Chemie,  and  later 
edited  the  Journal  fiir  praktische  Chemie. 

ERDMANNSDORFFER,  ert'mans-der'fer, 
Berxhard  (183.3-1901).  A  German  historian. 
He  was  born  at  Altenburg.  and  after  studying  at 
Jena  and  Berlin,  went  to  Italy  for  the  purpose  of 
carrying  on  philological  and  historical  investiga- 
tions. He  was  appointed  professor  extraordinary 
of  history  at  the  University  of  Berlin  in  1869, 
and_  subsequently  held  full  profossorsliips  at 
Greifswald,  Breslau,  and  Heidelberg.     Among  his 


principal  works  may  be  mentioned:  De  Com- 
niercio  quod  inter  Venetos  et  Germanice  Civitates 
.Elo  Medio  Intercessit  (1858);  Deutsche  Ge- 
schichte vom  Westfulischen  Frieden  bis  zum 
Regierungsuntritt  Fricdriclis  des  Grossen  (1888, 
et  seq. ) . 

ERDMANNSDORFFER,  Max  (1848—).  A 
German  musician.  He  was  born  at  Nuremberg, 
and  from  1803  to  1809  studied  at  the  conserva- 
tories of  Leipzig  and  Dresden.  After  conducting 
the  Court  orchestra  at  Sondershausen  from  1871 
to  1880,  he  was  in  1882  appointed  director  of  the 
Imperial  ilusical  Society  at  ^loscow,  and  pro- 
fessor in  the  Conservatory  there.  As  the  founder 
of  the  Students'  Orchestral  Society  at  the  latter 
institution  (1885)  he  contributed  greatly  to  the 
development  of  a  genuine  musical  spirit  among 
its  pupils.  He  was  leader  of  the  Philharmonic 
Society  at  Bremen  from  1889  to  1895.  He  subse- 
quently became  conductor  of  the  Symphony  Con- 
certs at  Saint  Petersburg  for  a  short  time,  and 
was  in  1890  appointed  leader  of  the  Court 
orchestra  at  Munich.  His  works  include: 
Prinzessin  Use  (1870);  Schneeicittcheti  (1873); 
and  Traumkonig  und  sein  Lieb,  forest-legends  for 
soli,   chorus,  and  orchestra. 

ER'EBTJS  (Lat.,  from  Gk.  ^pe^os,  erebos,  dark- 
ness, connected  most  probably  with  Goth,  rikicis, 
Skt.  rajas,  darkness;  less  plausibly  with  Gk. 
6p(pvT),  orphne,  night).  A  term  used  specially  to 
denote  the  darkness  of  the  lower  world,  and  hence 
the  lower  world  itself,  whence  Heracles  brought 
Cerberus,  and  whither  the  souls  of  the  departed 
go.  In  the  mythographers,  Erebus  is  called  a  son 
of  Chaos. 

EREBUS  AND  TERROR.  Two  volcanoes  in 
South  Victoria  Land  (q.v. ).  ]\lount  Erebus  is 
12,370  feet  high,  and  was  active  when  the  two 
were  discovered  by  Sir  J.  C.  Ross  in  1841  (Map: 
Antarctic  Region,  D  8 ) .  Mount  Terror,  situated 
about  30  miles  farther  east  and  nearer  the  coast, 
is  about  10,900  feet  high  and  is  probably  extinct. 
The  volcanoes  received  their  names  from  the  two 
vessels  used  by  Ross  in  his  expedition. 

E'REC  AND  E^ID,  A  metrical  romance  by 
Chrestien  de  Troves,  recounting  the  fortunes  of 
an  Arthurian  knight  who  marries  the  niece  of  a 
vanquished  enemy,  sinks  into  the  slothful  enjoy- 
ment of  the  pleasures  of  love,  is  quickened  to 
renewed  action  by  the  reproacjies  of  his  vassals, 
and,  with  his  wife,  goes  forth  to  seek  knightly 
adventures. 

ERECH,  e'rek  (Assyrian  IJruk,  Gk.  'Opxoy, 
Orchog.  Heb.  Erek).  A  city  in  ancient  Babylonia. 
Its  site  is  at  the  modern  village  of  ^Yarka,  Avhere 
large  moimds  and  numerous  ruins  testify  to  its 
extent  in  former  times.  Excavations  on  the  spot 
have  furnished  a  few  documents  from  the  time 
of  Dungi,  Ur  Bau,  and  Gudea,  kings  of  L^r  in 
the  first  half  of  the  third  millennium  B.C. ;  from 
the  days  of  Singashid,  when  Erech  was  the  capi- 
tal of  the  State  of  Amnana ;  and  from  the  period 
of  Mardukapaliddin  (B.C.  721-710).  The  city  is 
frequently  referred  to  in  Assyrian  and  Babylo- 
nian literature.  Its  foundation  is  ascribed  to  Mar- 
duk,  but  its  most  famous  shrine  was  the  Temple 
of  Nana.  As  this  goddess  was  carried  into 
Elamitish  captivity  for  1635  years.  Ishtar  took 
her  place  until  the  restoration.  Erech  is  the 
scene  of  many  important  myths.  Its  situation 
rendered    it   comparatively   secure    against    inva- 
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sions  and  its  commercial  prosperity  is  indicated 
in  many  contract  tablets.  It  seems  to  have  flour- 
ished into  the  Seleucid  period.  Consult:  Loftus, 
Travels  and  Researches  in  Chaldea  and  Susiana, 
tvith  an  Accoii7it  of  Exeavations  at  Warka  (Lon- 
don, 1857)  ;  and  the  histories  of  Assyria  and 
Babylonia. 

ER'ECHTHE'UM  (Lat.,  from  Gk.  '-Epix&eiov, 
Erechtheion,  (temple)  belonging  to  Erechtheus) . 
A  temple  on  the  Acropolis  of  Athens,  northwest 
of  the  Parthenon,  in  which  were  combined  the 
sanctuaries  of  Athena  Polias  and  Erechtheus. 
It  also  contained  several  other  wonders,  such  as 
the  'salt  sea'  of  Poseidon  and  the  mark  of  his 
trident,  while  near  by  was  the  sacred  olive  of 
Athena,  and  apparently  the  tomb  of  Cecrops.  Ow- 
ing to  these  uses,  the  building,  though  of  great 
beauty,  departs  widely  from  the  ordinary  type 
of  Greek  temple.  It  consists  of  a  quadrangular 
main  building,  with  porticoes  on  three  sides.  At 
the  east  the  portico  extends  across  the  entire 
front  of  the  temple,  and  its  roof  is  supported  by 
six  Ionic  columns.  The  north  and  south  por- 
ticoes are  at  the  west  end  and  nuich  smaller. 
That  on  the  south  is  the  Porch  of  the  Caryatides, 
so  called  from  the  six  female  statues,  somewhat 
larger  than  life,  which  support  the  roof.  The 
north  porch  is  on  a  lower  level  than  the  east  or 
south,  and  also  contains  Ionic  columns,  arranged 
like  the  statues,  four  in  front  and  one  on  each 
side.  There  seem  to  have  been  no  pediment 
sculptures,  but  above  the  architrave  was  a  frieze 
of  dark  marble,  decorated  with  reliefs  of  white 
marble.  Of  these  figures  only  fragments  have 
been  preserved.  The  west  front  had  a  gable  sup- 
ported by  four  columns,  j'esting  on  a  somewhat 
high  wall,  in  which  is  a  low  door.  During  the 
Koman  period  these  columns  were  replaced  by 
engaged  columns  between  which  Avere  windows. 
'J'he  interior  arrangements  are  still  a  matter  of 
)inich  dispute,  due  partly  to  the  differences  in 
level,  and  partly  to  alterations  made  when  the 
building  was  transformed  into  a  Byzantine 
cluirch.  It  seems  clear  that  the  shrine  of  Athena 
Polias,  with  the  sacred  wooden  image,  was  in 
the  east  end,  and  the  Erechtheum  proper  in  the 
west.  The  building  was  erected  toward  the  end 
of  the  fifth  century  B.C.,  and  v;as  not  completed 
in  B.C.  409,  as  is  clear  from  the  accounts  of  the 
building  commission,  which  have  been  preserved. 
It  seems  to  have  sufl'ered  from  fire  in  B.C.  406, 
and  was  probably  still  unfinished  in  B.C.  395. 
After  its  transformation  into  a  chiirch,  it  was 
again  altered  by  the  Turks  into  a  dwelling-house, 
and  during  the  Greek  Revolution  it  was  greatly 
damaged,  and  in  1852  an  earthquake  overthrew 
the  columns  of  the  western  Avail.  For  a  full  de- 
scription of  the  Erechtheum  in  188.3,  with  bibli- 
ography, consult  Fowler,  in  the  Papers  of  the 
American  School  at  Athens,  vol.  i.  (Boston, 
1885).  The  later  literature  is  in  Frazer,  Pan- 
sanias.  vol.  ii.  (London,  1898).  Consult,  also, 
Baumeister,  DenJcmtiler  des  ]:lassisehen  Alter- 
tums,  s.  v.  Erechtheion  (Mimich,  1885)  ;  Har- 
rison and  Verrall,  Mytholoqii  and  Monuments  of 
Ancient  Athens    (London,  1890). 

ERECH'THEUS,      or      ER'ICHTHO'NIUS 

(Lat.,  from  Gk.  '''Epix^evi,  'E/ux^^woj,  Krich- 
thonios,  properly  the  breaker,  from  ip4xOfi-v, 
erechthein,  to  break).  A  character  in  Greek 
mythology.  Erechtheus  is  called,  in  the  Iliad, 
son   of   the   earth,   and   was   reared   by   Athena 


in  her  temple  on  the  Acropolis,  where  the 
Athenians  worshiped  him.  Later  writers  told 
a  similar  story  of  Erichthonius.  He  was 
son  of  Hepha?stus  and  Gtea  (the  earth),  and 
placed  by  Athena  in  a  chest  with  serpents.  The 
daughters  of  Cecrops,  to  whom  the  chest  was 
given,  disobeyed  the  command  of  the  goddess 
and  raised  the  lid,  when  they  were  either  de- 
stroyed by  the  serpents  or  in  sudden  madness 
threw  themselves  from  the  rocks  of  the  Acropolis. 
This  form  of  the  legend  made  Erechtheus  son  or 
grandson  of  Erichthonius,  and  told  of  his  sacri- 
fice of  his  daughter  to  save  Athens  from  the  at- 
tack of  Eumolpus  ( q.v. ) .  It  is  to  be  noted  that 
while  the  later  poets  and  mythologists  distin- 
guish Erichthonius  and  Erechtheus,  the  early 
epic,  and  the  cult  know  only  the  latter,  who  is 
clearly  an  Athenian  god  of  agricultiire,  who  was 
worshiped  with  the  goddess  Athena  in  a  joint 
temple,  called  the  Erechtheum  (q.v.).  on  the 
Acropolis.  Later  legend  reduced  him  to  a  hero, 
and  connected  him  with  Poseidon,  or  told  of  him 
as  the  promoter  of  the  worship  of  Athena. 

EREGLI,  a-ra'gle  (ancient  Hcraclea  Pon- 
tica).  A  seaport  town  of  Asiatic  Turkey,  in  the 
Vilayet  of  Kastamuni,  situated  on  the  Black  Sea 
about  128  miles  east  of  Constantinople  (!Map: 
Turkey  in  Asia,  D  2).  It  has  a  well-protected 
harbor,  and  exports  coal  which  is  mined  in  the 
neighborhood,  where  the  richest  coal-mines  of 
Turkey  are  situated.  The  population  is  esti- 
mated' at  about  6300. 

EREMIT  VON  GAUTING,  a're-mCt'  fon 
gou'ting.     See  H.vllberg-Broicii,  Theodor  M.  H. 

ERE'TRIA  (Lat.,  from  Gk.  'Epivpia).  A  city 
on  the  west  coast  of  Euboea,  south  of  Chalcis, 
of  which  it  was  in  early  times  a  powerful  rival. 
It  was  destroyed  in  B.C.  490  by  the  Persians,  but 
was  soon  rebuilt,  though  not  prominent  in  later 
history,  except  for  a  short  time  during  the  strvig- 
gle  between  Athens  and  Philip  of  Macedon.  It 
was  the  seat  of  the  school  of  philosophy  estab- 
lished by  ^lenedemus,  a  disciple  of  Plato.  The 
American  School  at  Athens  has  conducted  ex- 
cavations on  this  site,  resulting  in  the  discoveiy 
of  the  theatre  and  some  neighboring  buildings, 
and  further  investigations  are  being  carried  on 
by  the  Greek  Archaeological  Society,  which  have 
brought  to  light  an  early  temple  and  many  lesser 
remains  of  the  pre-Persian  time. 

ERFURT,  er'foort  (OHG.  Erpisford,  Erpes- 
fiirt,  Lat.  Erfordia,  ford  of  Erjie,  its  legendary 
founder).  A  town  of  the  Prussian  Province  of 
Saxony,  14  miles  west  of  Weimar  ( Map :  Prus- 
sia, D  3).  It  is  situated  on  the  Gera,  which 
traverses  the  town  in  three  arms.  An  imjiortant 
forti'ess  until  1873,  Erfurt  retains  only  portions 
of  the  citadels  of  Petersberg  and  Cyriaksburg. 
The  town  has  an  ancient  aspect,  and  many  of  its 
streets  are  narrow  and  bordered  with  old-fasli- 
ioned  houses.  Tlie  most  noteworthy  church  of 
Erfurt  is  the  cathedral,  occupying  the  site  of 
an  old  edifice  dating  from  the  twelfth  century 
and  const nicted  mainly  during  the  tliirlconth, 
fourteentli,  and  fiftcenlh  centuries.  Its  founda- 
tion is  of  enormous  proporticms  and  its  interior 
is  ornamented  with  fine  reliefs,  paintings,  stained 
glass,  and  carved  clioir-stalls.  The  towers  date 
from  the  thirteenth  century  and  contain  ten 
bells,  including  the'  IVfaria  Gloriosa,  weighing 
over  thirteen  tons.     Adjoining  the  cathedral  is 
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the  fourteenth-century  Church  of  Saint  Severus, 
with  three  pointed  towers,  altar  reliefs,  and 
statues.  Of  the  numerous  monasteries  of  Erfurt 
only  two  have  survived,  of  which  that  of  Saint 
Augustine,  famous  as  the  residence  of  Luther, 
now  serves  as  an  asylum,  while  the  other  is 
used  as  a  school  for  jjirls.  Among  the  secular 
buildings  the  most  prominent  are  the  Rathaus, 
erected  in  1SG9-75  and  adorned  with  frescoes; 
the  court-house,  the  central  railway  station,  and 
the  Government  buildings  occupied  in  1808  by 
Napoleon  during  liis  famous  sojourn  here. 

The  city  is  administered  by  a  chief  burgo- 
master, a  burgomaster,  a  board  of  magistrates 
of  15  members,  and  a  municipal  council  of  48 
members.  It  owns  its  water-works,  a  pawnshop, 
and  an  abattoir.  The  street  railways  are  run  by 
electricity.  The  most  prominent  educational  in- 
stitvitions  are  the  gymnasium  originally  founded 
in  1561,  the  teachers'  seminary,  a  number  of  art 
schools,  the  royal  library  with  65.000  volumes 
and  valuable  manuscripts,  the  municipal  theatre, 
and  the  museum  of  Thuringian  antiquities  and 
costumes.  The  chief  industries  of  Erfurt  are 
the  manufacturing  of  ladies'  cloaks,  shoes,  iron 
products,  woolen,  cotton,  and  linen  goods,  ma- 
chines, arms,  cigars.  Another  important  indus- 
try is  the  raising  of  vegetables,  of  which  Erfurt 
exports  large  quantities.  •  The  commerce  is  of 
some  magnitude,  and  a  number  of  important 
financial  institutions  are  found  at  Erfurt.  Popu- 
lation, in  1S90,  72,360;  in  1900,  85,190. 

Erfurt  traces  its  origin  to  a  mythical  founder, 
Erpes,  who  lived  some  time  in  the  sixth  century. 
Saint  Boniface  established  a  bishopric  at  Erfurt 
in  741,  and  Charlemagne  made  it  a  staple  town 
in  805.  Though  ruled  by  governors  appointed  by 
the  Archbishop  of  Mainz,  Erfurt  possessed  ex- 
tensive municipal  rights  till  1664,  and  in  the 
fourteentn  and  fifteenth  centuries,  when  it  be- 
longed to  the  Hanseatic  League,  was  exceedingly 
prosperous,  enjoying  freedom  of  trade  through- 
out the  empire  and  ruling  over  a  considerable  dis- 
trict. In  1803  it  came  to  Prussia,  and  in  1806 
passed  to  France.  At  Erfurt,  in  1808,  Napoleon 
played  the  conqueror  for  several  months,  there 
being  present  Alexander  of  Russia  and  a  host  of 
German  princes.  In  1814  the  town  Avas  recovered 
by  Prussia.  In  1850  Erfurt  was  the  seat  of  the 
Tnion  Parliament.  (See  Germany.)  Consult: 
Tettau,  Erfurt  in  seiner  Verganqenheit  und  Gegen- 
v:arl  (Erfurt,  1880);  Riill,  "Erfurt,"  in  Euro- 
piiische  Wandcrhilder  (Zurich,  1888). 

ERG,  erg  (abbreviated  from  the  GkJpyor,  er- 
gon, work;  connected  with  Av.  varaz,  to  do,  Goth. 
icai'trkjan,  AS.  tcj/rcean,  OHG.  wirkan,  Ger.  wir- 
ken,  Eng.  work).  The  unit  of  work  or  energy  on 
the  C.  G.  S.  sj'stem  ( q.v. ) .  It  is  the  work  done 
when  a  force  of  one  dyne  acts  through,  or  is 
overcome  tiirough,  a  distance  of  one  centimeter. 
It  is  also  the  energy  of  two  grams  movins;  with 
a  unit  speed.  (See  Energy.)  Since  it"  is  so 
small  a  unit,  a  multiple  of  it,  viz.  10'  ergs,  the 
so-called  'joule,'  is  used  more  generally.  See 
Mechanical  Units  ;  and  IMeciianics. 

ER'GASTE'RIA.     See  Laurium. 

ERGOT  (Fr.  ergot,  argot,  spur,  extremity  of 
a  dead  branch).  A  name  given  to  the  peculiar, 
hard,  purplish-black  bodies  that  sometimes  re- 
place the  grain  in  the  head  of  rye  or  other 
grasses.  These  ergots  are  the  result  of  the  de- 
velopment   of    the    fungus    Claviceps    purpurea 


within  the  ovaries  of  the  grasses.  They  are 
usually  solid,  often  slightly  curved,  and,  although 
externally  dark  in  color,  are  white  within,  and 
when  fresh  they  have  a  peculiar  waxy  or  oily 
appearance  and  a  lieavy  characteristic  odor. 
Those  produced  on  rye  and  some  other  grasses 
may  be  many  times  larger  than  the  seed  which 
they  replace,  attaining  a  length  of  an  inch  or 
more ;  but  in  wheat  and  in  some  of  the  smaller 
grasses  they  are  smaller  than  the  seed,  and  may 
not  be  noticed  until  crushed,  when  they  are  recog- 
nized by  their  odor.  The  fungous  origin  of  ergot 
has  been  more  or  less  imderstood  since  1838,  but 
its  true  cause  and  the  life  history  of  the  organ- 
ism were  unknown  until  Tulasne  published  the 
results  of  his  investigations  in  1853.  If  a  grain 
of  ergot  be  placed  in  suitable  conditions  of  mois- 
ture and  temperature  it  will  soon  send  out  a 
number  of  small  stalks,  each  surmounted  by 
small  globular  heads  which  contain  a  multitude 
of  spores.  In  nature  these  are  produced  from 
ergot  sown  with  the  grain,  or  from  tnat  which 
has  fallen  to  the  ground  where  it  wintered,  the 
spores  maturing  about  the  time  the  grass  is  in 
llower.  The  ripened  spores  are  blown  about  by 
the  wind  and  some  find  lodgment  upon  the  styles 
of  the  grass.  Here  they  germinate  and  find  their 
way  into  tlie  ovary  of  the  flower,  where  they 
develop  an  abundant  mycelivim  and  put  out 
many  short  branches,  each  of  which  produces  a 
single  conidium.  At  the  same  time  a  sweet, 
milky  juice  is  secreted,  called  honeydew,  in 
which  the  conidia  float 
about  until  carried  away 
by  insects  visiting  the 
flower  for  this  .sweet  sub- 
stance. When  taken  to 
another  flower  the  conidia 
germinate  and  set  up  a 
new  infection  similar  to 
that  already  described. 
During  all  this  time  the 
fungus  within  the  flowers 
continues  to  grow  and 
forms  a  dense  mass  of  hy- 
phse,  completely  obliterat- 
ing the  seed  whose  place  it 
occupies.  Later,  the  forma- 
tion of  conidia  ceases,  and 
the  fully  groAATi  mycelium 
is  transformed  into  the 
dark-colored  ergot,  which, 
when  mature,  falls  to  the 
ground  or  is  harvested 
with  the  grain. 

Ergot  is  a  powerful  em- 
menagogue,  ecbolic,  and 
hpemostatic,  and  is  poison- 
ous to  human  beings  and 
higher  animals,  a.nd  occu- 
pies an  important  place  in 
medicine.  For  this  pur- 
pose the  ergot  of  rye  is 
preferred,  the  principal 
supplies  coming  from  Ger-  ekgot. 

many,  Russia,  and  Spain.  Represented  b,y  the  two 
In  some  regions  where  er-  black-  masses. 

got  is  abundant  its  presence  in  grain  often 
makes  flour  injurious  unless  the  grain  be 
thoroughly  screened  before  grinding.  The  most 
conspicuovis  constituent  of  ergot  is  a  heavy, 
non-drying,  inflammable  fixed  oil,  soluble  in 
etlier,    which    is    present    to    the    extent    of    30 
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per  cent,  or  more.  This  is  now  considered  as 
inert.  Tliere  is  also  about  7  per  cent,  of  resin, 
which  is  of  no  medicinal  value.  It  is  claimed 
that  two  alkaloids  have  been  isolated,  ecbolina 
0.16  per  cent.,  and  ergotina  0.12  per  cent.,  and 
that  the  active  principles  are  contained  in  these 
confipounds,  the  former  being  much  the  more 
powerful.  Dragendorfl'  and  Podwissotzky  dis- 
credit the  active  properties  of  ecbolina  and  er- 
gotina, believing  tliem  to  be  formed  by  chemical 
action  and  heat  and  not  occurring  in  the  ergot 
normally.  They  have  found  4.5  per  cent,  of 
sclerotic  acid  and  2  to  3  per  cent,  of  scleromucin 
in  ergot,  which  they  claim  to  be  the  principal 
active  constituents.  Sclerotic  acid  is  an  amor- 
phous, yellowish  brown,  inodorous  and  tasteless 
substance,  soluble  in  water,  while  scleromucin  is 
darker  and  insoluble  in  water  after  once  being 
dried.  Another  active  principle  is  sclererythrin, 
which  is  present  in  small  quantities.  According 
to  Robert  (Lehrhucli  der  Toxikologie  fiir  Tliier- 
drzte,  1890),  the  active  constituents  of  ergot 
are  cornutin  (an  alkaloid),  sphacelic  acid,  and 
ergotic  acid.  The  uterine  contraction  is  due  to 
the  cornutin,  while  the  poisonous  properties  of 
ergot,  whicli  often  result  in  gangi'ene,  are  due  to 
the  sphacelic  acid.  The  ergotic  acid  is  a  gluco- 
side  which  has  narcotic  properties  and  diminishes 
and  finally  stops  reflex  excitability.  Ergot  is 
usually  administered  as  a  fluid  extract  of  er- 
gotin,  which  is  made  in  various  waj-s,  as  a  wine 
of  ergot,  etc.,  and,  as  already  stated,  when  used 
in  considerable   quantities    is   poisonous. 

ERGrOTISM.  A  disease  of  cattle,  horses,  and 
sheep  caused  by  eating  toxic  quantities  of  ergot 
(q.v. ).  The  eflects  are  impaired  general  vitality 
and  circulation  of  the  blood,  which  latter,  usual- 
ly in  the  legs,  may  stop  entirely  and  be  followed 
by  swellings  below  the  knee  or  hock,  with,  per- 
haps, subsequent  death  of  or  gangrene  in  the 
part.  Less  typical  symptoms  of  a  constitutional 
nature  are  indigestion,  nervousness,  dementia, 
stupor,  coma,  or  twitching  and  paralysis  of  the 
voluntary  muscles,  beginning  with  the  tongue  and 
extending  to  other  parts.  Epidemics  of  ergotism 
have  occurred  in  Europe  following  cold,  damp 
seasons,  in  which  meteorological  conditions  favor 
the  propagation  of  ergot.  In  such  outbreaks  not 
alone  are  domestic  animals  afl'ected,  but  the  ill- 
fed  poor  of  cities  have  also  suffered  severely  from 
eating  bread  made  from  infected  grain.  Sup- 
portive measvires  form  the'  only  available  treat- 
ment. 

ER'IC.  The  name  of  many  kings  of  Sweden 
and  Denmark,  before  and  after  the  union  of  the 
two  kingdoms  in  1397. — Eric  1.  of  Sweden,  who 
died  about  854,  protected  the  Cliristians  during 
the  latter  part  of  his  reign,  yielding  to  the  per- 
suasion of  Saint  Ansgarius. — Emc  II.  is  said  to 
have  continued  this  policy,  and  many  institu- 
tions, which  evidently  belong  to  a  later  jwriod, 
are  ascribed  to  him.'  His  history  has  become 
so  overlaid  with  fable  that  it  is  diflicult  to  ascer- 
tain the  truth.— Saint  Eric  (1150-GO)  Chris- 
tianized upper  Sweden  and  built  a  number  of 
churches  and  monasteries.  He  undertook  a  cru- 
sade against  the  Finns,  which  resulted  in  the 
long  and  intimate  connection  between  the  two 
countries.  Eric  also  compiled  an  excellent  code 
of  laws  known  as  Saint  Eric's  Lag,  which 
granted  to  women  the  right  of  inheritance  of  one- 
third  and  certain  privileges  within  their  house- 
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holds.— Ekic  X.  (1210-lG),  grandson  of  Saint 
Eric,  is  the  first  king  mentioned  as  being  crowned. 
For  a  time  he  had  been  an  exile  in  Denmark. — 
The  most  important  events  in  the  reigii  of  Eric 
XL  (1222-50)  were  the  successes  achieved  against 
the  Finns;  the  imposition  of  celibacy  on  the 
clergy  at  the  synod  of  Skenninge  in  1248,  and  the 
invasion  of  Russia,  which  was  checked  by  Alex- 
ander Xevski.  Under  this  King  Birger  Jarl,  of  the 
family  of  Folkungar,  rose  to  be  the  virtual  ruler 
in  the  State,  and  after  the  death  of  Eric  the 
royal  crown  was  placed  upon  Birger's  son  Walde- 
mar. 

In  Denmark  in  the  twelfth  century  Eric 
Emux  (1134-37)  exhausted  the  strength  of  the 
nation  by  his  continual  wars  against  his  pirati- 
cal neighbors,  whom  he  sought  to  Christianize. — 
Eric  the  Lamb,  submissive  to  the  wishes  of  the 
clergy,  crippled  the  power  and  resources  of  the 
Crown  by  his  easj'-going  policy.  He  abdicated 
and  retired  to  a  cloister,  where  he  died  in  1147. — 
The  three  Erics  (Eric  VI.,  VII.,  and  VIII.) 
who  occupied  the  throne  with  only  the  inter- 
mission of  a  few  years,  from  1241  to  1319,  are 
associated  with  one  of  the  most  disastrous  pe- 
riods of  Danish  history.  Long  minorities,  the 
practice  of  dismembering  the  crown  lands  in 
favor  of  younger  branches  of  the  royal  house, 
and  futile  attempts  to  restrain  the  encroach- 
ments of  the  Church,  weakened  the  Crown  to 
the  last  degree,  Eric  VI.,  Plogpennig  (1241-50), 
and  Eric  VIL,  Clipping  (1259-80),  were  both 
assassinated,  the  former  at  the  instigation  of  a 
brother,  and  the  latter  in  revenge  for  a  private 
injury.  Eric  VIII.  (128G-1319),  the  last  of  the 
name  before  the  union  of  Calmar,  died  childless, 
and  was  succeeded  by  his  ambitious  brother 
Christopher,  who  lost  his  powers  and  preroga- 
tives one  by  one,  and  was  finally  forced  to  flee 
from  Denmark.  Margaret,  daughter  of  Walde- 
mar  IV.  of  Denmark,  by  marriage  with  Hako, 
King  of  Norway,  united  the  countries,  and 
through  her  wise  rule  in  those  countries  was 
enabled  to  secure  the  crown  of  Sweden  also.  By 
tlie  union  of  Kalmar,  in  1397,  her  nephew,  Eric 
of  Pomerania,was  recognized  as  her  successor.  On 
the  death  of  Margaret,  in  1412,  Eric  therefore 
became  King  of  the  triple  kingdom  of  Scandina- 
via,. His  reckless  disregard  of  treaties  and  oaths, 
his  neglect  of  his  duties,  and  his  misdirected 
ambition,  led  to  dissensions  and  maladministra- 
tion. In  consequence,  in  1438,  the  Danes  re- 
nounced their  allegiance,  and  in  the  next  year 
Sweden  did  the  same.  Denmark  chose  Christo- 
pher of  Bavaria  in  his  stead;  but  Scandinavia, 
for  many  years  afterwards,  was  a  scene  of  in- 
testine wars  and  dissensions,  as  a  result  of  Eric's 
misrule.  Eric  fled  to  Gothland,  and  for  fen  years 
led  the  life  of  a  pirate.  He  had  married 
Philippa,  daughter  of  Henry  IV.  of  England,  a 
noble-spirited  woman,  whom  it  is  said  he  treated 
cruelly.     He   died   in    1459. 

Ekic  XIV.,  the  last  of  the  name  who  ruled  in 
Sweden,  was  one  of  the  weakest  and  most  un- 
fortunate of  the  Erics.  He  succeeded  his  father, 
Gustavus  "\'asa.  in  1500.  The  kingdom  was  in 
an  excellent  condition  as  the  result  of  the  wise 
rule  of  his  father.  Eric  was  well  educated,  and 
a  number  of  useful  reforms  were  introduced  in 
his  reign.  He  made  the  first  attempt  to  establish 
a  supreme  court,  and  invited  the  oppressed 
Protestants  to  his  land,  many  Huguenots  accept- 
ing his  offer.     On  the  other  hand,  his  fickleness 
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and  constant  suspicion  of  others  not  only  alien- 
ated the  affections  of  his  subjects,  but  prevented 
the  growth  of  a  strong  government.  Elizabeth  of 
England  and  Mary  of  Scotland  were  more  than 
once  the  objects  "^of  his  matrimonial  schemes. 
Finally  he  married  his  mistress,  a  Swedish  peas- 
ant girl,  who  exercised  great  influence  over  him, 
especially  during  his  attacks  of  insanity.  The 
nobilitv  at  last  rebelled,  and  the  estates  in  1568 
deposed  Eric  and  chose  his  brother  John  as  King. 
Eric  suHered  the  most  rigorous  confinement,  and 
the  frequent  conspiracies  to  free  him  only  made 
his  lot  the  harder.  To  remove  all  dan_g_er,  John 
caused  his  brother  to  be  poisoned  in  1577. 

ERIC  THE  RED  (c.950-1000) .  The  colonizer 
of  Greenland.  He  was  a  native  of  Norway,  and 
lied  from  the  country  under  a  charge  of  homicide, 
scttlini;  on  the  west  coast  of  Iceland.  Another 
murder  in  984  forced  him  to  flee  to  an  island  in 
the  west,  which  had  been  discovered  more  than 
a  century  before,  but  not  settled.  In  985  Eric 
returned  to  Norway  and  secured  colonists  for  the 
new  land,  which  he  called  Greenland.  He  be- 
came the  leading  man  of  the  colony,  and  called 
his  chief  town  Gardar.  His  son,  Leif  Ericson 
(q.v.).  introduced  Christianity,  and  is  supposed 
to  have  landed  on  the  New  England  coast  about 
the  year  1000.  Eric  has  by  some  been  credited 
with  the  discovery  of  America.  In  the  eleventh 
century  Greenland  became  tributary  to  Norway. 
After  flourishing  for  about  four  centuries,  the 
settlement  suddenly  disappeared  from  history,  all 
communications,  commercial  and  otherwise,  being 
mysteriously  broken  off.  It  is  sometimes  sup- 
posed that  "all  of  the  people  were  carried  off 
by  the  black  death  in  the  fourteenth  century. 

ER'ICA-'CE.ffi  ( Neo-Lat.,  from  Gk.  ipelKTj,  ereike, 
eplK-q,  crike,  heath ) .  An  order  of  dicotyledonous 
plants,  the  heath  family,  which  consists  chiefly 
of  small  shrubs,  but  which  contains  some  trees. 
The  leaves  are  alternate,  opposite,  or  in  whorls, 
entire,  destitute  of  stipules,  often  small,  in  some 
genera  mostly  evergreen  and  rigid.  The  flowers 
are  sometimes  solitary  in  the  axils  of  the  leaves, 
sometimes  grouped  in  different  modes  of  inflores- 
cence, and  are  often  of  great  beauty,  in  which 
respect  no  order  of  plants  excels  this.  The  calyx 
is  four  or  five  parted,  and  the  corolla,  which  is 
often  bell-shaped,  has  four  or  five  lobes.  The 
stamens  are  twice  as  many  as  the  corolla  lobes. 
and  the  anthers  in  most  genera  open  by  small 
pores  at  the  summit.  Ovary  four  to  five  celled, 
and  one  to  many  seeded.  The  fruit  is  a  capsule  or 
a  berry.  About  50  genera  and  1300  species  of  this 
order  are  known,  of  M'hich  the  greater  number  are 
natives  of  South  Africa,  which  region  particular- 
ly abounds  in  the  genus  Erica  and  its  allies,  the 
true  heatlis.  Some  of  them  are  also  found  at 
the  utmost  limits  of  northern  vegetation.  They 
are  rare  within  the  tropics,  and  occur  only  at 
considerable  elevations.  Few  species  are  found 
in  Australia,  ^lany  of  the  Ericaceae  are  social 
plants,  and  a  single  species  sometimes  covers  a 
great  tract,  in  which  it  constitutes  the  principal 
vegetation.  This  is  most  strikingly  exemplified 
in  the  heaths  of  Furojie  and  tlie  north  of  Asia. 
Medicinal  properties  exist  in  some  of  the  Erica- 
cese.  as  the  l)earl)errv.  The  trailing  arbutus  of 
North  America  (Epiqcea  repens) ,  also  called 
ground-laurel  and  mayflower,  is  a  general  favor- 
ite. Narcotic  and  poisonous  qualities  are  of 
not  infrequent  occurrence.     The  berries  of  some 


species  are  edible.  The  Rhododendreae  have  by- 
some  been  regarded  as  a  distinct  order,  but  are 
generally  considered  a  suborder  of  Ericaceae, 
which  contains  the  genera  Rhododendron,  Kalmia, 
Ledum,  etc.  The  larger  leaves  and  flowers,  and 
generally  also  the  larger  plants  of  the  order,  be- 
long to  this  suborder;  which,  however,  contains 
also  many  small  shrubs  of  subarctic  and  elevated 
mountainous  regions.  By  Bentham  and  Hooker 
the  green-leaved  species  of  Pyrolaceae  are  includ- 
ed in  the  order,  and  Gray  includes  all  of  the 
Pyrolaceae  as  a  suborder  of  Ericaceae.  Bentham 
and  Hooker  also  remove  the  Vaccinioideae  and 
make  an  independent  order  of  them.  According 
to  Engler,  the  chief  divisions  and  genera  of  Eri- 
caceae are  Rhododendroideae,  represented  by  Rho- 
dodendron, Ledum,  Kalmia  (qq.v.),  and  Phyl- 
lodoce ;  Arbutoidese,  which  embraces  Andromeda, 
Gaultheria,  Arbutus  (qq.v.),  Cassiope,  Epigaea,. 
Arctostaphylus ;  Vaccinioideaej  with  Vaceinium,. 
Gaylussacia  (qq.v.),  Agapetes,  ^Macleanea,  and 
Thibaudia ;  and  Ericoideae,  of  which  Erica,  Cal- 
luna,  Eremia,  and  Salaxis  are  the  principal 
genera.     See  Azalea;  Flowers,  Natioxal. 

ERICHSEN,  er'ik-scn.  Sir  John  Eric  (1818- 
96).  An  English  surgeon,  born  in  Copenhagen. 
He  received  his  medical  education  at  the  L'niver- 
sity  College,  London,  and  in  Paris,  and  in  1844 
became  lecturer  on  anatomy  and  physiology  at 
Westminster  Hospital.  In  1848  he  became  as- 
sistant surgeon,  and  in  1850  surgeon-in-charge  of 
the  L'uiversity  College  Hospital,  serving  also  as 
professor  of  surgery  from  1850  to  1806,  and  Holme 
professor  of  clinical  surgery  from  1866  to  1875, 
He  was  president  of  the  Royal  College  of  Sur- 
geons in  1880,  was  elected  a  fellow  of  the  Royal 
Society  in  1876,  and  was  created  a  baronet  in 
1895.  He  is  best  known  for  his  text-book  on  the 
Science  and  Art  of  Surgery  (1st  ed.  185.3).  which 
was  translated  into  German,  Italian,  and  Spanish, 
and  is  still  considered  one  of  the  standard  text- 
books of  surgery  in  the  greater  part  of  the  world. 

ERICHT  (er'iKt),  Loch.  A  lake  in  the  north- 
west of  Perthshire,  and  south  of  Inverness-shire, 
Scotland,  in  a  wild,  uninhabited  district,  amid 
the  Grampian  ^Mountains  (]\Iap:  Scotland,  D  3), 
It  is  14  miles  long  by  114  to  1%  miles  broad. 
Its  banks  rise  steeply  from  the  water's  edge.  By 
one  outlet  it  joins  Loch  Rannoch,  and  by  another 
it  runs  into  Loch  Lydoch,  its  waters  ultimately 
reaching  the  Tay.  Although  its  surface  is  about 
1500  feet  above  the  sea,  it  never  freezes.  In  a  cave 
at  the  south  end  Prince  Charles  found  safe  con- 
cealment in  1740. 

ER'ICHTHO'NIUS  (Lat..  from  Gk.  "Epixed- 
vloq).  {  1 )  The  son  of  Dardanus  and  Batea.  fa- 
ther of  Tros.  and  ancestor  of  .Eneas.  (2)  The 
son  of  Heph;estiis,  identifled  with  Erechtlieus. 

ER'ICSON,  Leif.  A  probably  historic  person- 
age whose  adventures  are  described  in  the  Ice- 
landic sagas.  He  Avas  the  son  of  the  Norseman 
Eric  the  Red,  and,  about  a.d.  1000,  discovered 
a  land  to  the  west,  which  he  called  Vinland 
('Vineland') ,  The  site  of  the  early  settlement 
has  been  variously  placed  along  the  Atlantic  sea- 
board— on  Labrador,  on  Newfoundland,  and  on 
the  mainland  farther  south.  Consult  The  Eng- 
lish Refliscoreni  and  Colonization  of  America 
(London.  1891)1 

ERICSSON,  Jonx  (1803-89).  A  distinguished 
engineer.  He  was  born  in  the  Parish  of  Fernebo, 
Wermland,  Sweden,  Julv  31,  1803.    After  serving 
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for  some  time  as  an  officer  of  engineers  in  the 
Swedish  Army,  he  removed  in  182G  to  England, 
and  continued  to  occupy  himself  with  inventions, 
chiefly  improvements  in  steam  machinery.  While 
in  England  Ericsson  patented  a  new  form  of 
screw  propeller,  and  it  was  largely  through  his 
efforts  that  the  screw  came  to  be  generally  adopt- 
ed for  navigation.  The  Admiralty  and  British 
naval  engineers  did  not  become  interested  in 
Ericsson's  work;  but  his  ideas  were  appreciated 
by  F.  B.  Ogden,  United  States  Consul  at  Liver- 
pool, who  placed  at  his  disposal  funds  to  con- 
struct a  small  ocean  steamer,  wliich  was  subse- 
quently sent  across  the  Atlantic.  Mr.  Ogden  and 
C'apt.  Robert  F.  Stockton,  U.S.X.,  induced  the 
engineer  to  come  to  the  United  States,  and  he 
received  the  orders  for  the  construction  of  two 
steamships.  He  arrived  at  New  York  in  1839, 
and  two  years  afterwards  was  employed  in  con- 
structing the  U.  S.  S.  Princeton,  which  was  the 
first  Avar  steamship  to  have  its  propelling  ma- 
chinery below  the  water-line  and  to  use  the 
screw  propeller.  Ericsson  soon  became  known 
for  the  great  number  and  novelty  of  his  inven- 
tions, among  which,  in  addition  to  the  screw  pro- 
peller, were  a  steam  boiler  with  artificial  draughts 
which  did  away  with  smokestacks  and  effected  an 
important  saving  in  fuel;  a  steam  fire-engine; 
the  caloric  engine;  a  sliding  telescopic  chimney; 
machinery  to  check  the  recoil  of  heavy  guns ; 
an  instrument  for  measuring  distance  at  sea ; 
the  hj'di'ostatic  gauge  for  measuring  the  vol- 
ume of  fluids  under  pressure;  a  meter  to 
measure  the  amount  of  water  passing  through 
pipes;  an  alarm  barometer;  a  pyrometer  to  meas- 
ure temperature,  from  the  freezing  of  water  to  the 
melting  of  iron:  a  lead  to  take  soundings  without 
rounding  the  vessel  to  the  wind ;  and  various 
modifications  of  his  caloric  engine  (q.v.).  In 
the  Civil  War  he  was  engaged  in  building  moni- 
tors. The  first  one  was  built  in  a  little  more 
than  three  months,  and  ^larch  9,  1862.  defeated 
and  disabled  the  Confederate  ironclad  Merrimac. 
In  his  later  years  he  attempted  to  perfect  the 
solar  engine,  for  which  heat  is  obtained  from  the 
rays  of  the  sun  collected  by  a  huge  funnel  lined 
Avith  a  reflecting  surface.  He  died  in  Xew  York, 
March  8,  1889."  In  1890  the  body  of  Ericsson 
was  removed  to  Sweden,  being  conveyed  by  the 
United  States  cruser  Baltimore,  and  in  180.3  the 
State  of  Xew  Y'ork  erected  a  monument  to  him  on 
the  Battery,  Xew  Y'ork  City.  Consult  Church's 
Life  of  Ericsson  (Xew  Y'ork,  1890). 

ERICSSON,  XiLS  (1802-70).  A  Swedish  en- 
gineer. He  was  born  in  Stockholm,  and  was  the 
eldest  brother  of  John  Ericsson,  of  Monitor  fame. 
In  1850  he  was  appointed  colonel  of  tlie  Xaval  En- 
gineering Corps,  and  in  1858  became  director  of 
Government  railroad  construction,  in  which  capac- 
ity he  probably  contributed  more  than  any  otlier 
man  to  the  development  of  the  present  railroad 
system  of  Sweden.  As  a  hydraulic  engineer  he 
constructed  the  docks  at  Stockholm,  the  great 
canal  uniting  Lake  Saima  with  the  Gulf  of  Fin- 
land, and  the  new  sluices  of  the  Trollhiittan 
Canal. 

E'RIE.  The  most  southern  of  tlie  clinin  of  five 
great  lakes  drained  bv  the  Saint  Lawrence  River 
(Map:  United  States,  Eastern  Part,  K  2).  It 
lies  between  lakes  Huron  and  Ontario,  receiving 
waters  from  the  former  through  the  Saint  Clair 
River,  Lake  Saint  Clair,  and  the  Detroit  River 


on  the  west,  and  discharging  its  waters  into  the 
latter  through  the  Xiagara  River  on  the  east. 
Lake  Erie  has  a  length  of  about  240  miles,  m  a 
northeast  and  southwest  direction,  and  a  breadth 
of  from  30  to  58  miles.  Its  surface,  which  has 
an  area  of  9600  square  miles,  is  573  feet  above 
the  level  of  the  sea  and  326  feet  above  Lake 
Ontario;  its  mean  depth  is  about  100  feet,  and 
the  greatest  depth  is  only  a  little  over  200  feet, 
this  being  the  shallowest  of  tlie  Great  Lakes.  Lake 
Erie  is  boimded  on  the  north  by  the  Canadian 
Province  of  Ontario,  on  the  east  and  south  by 
Xew  York,  Pennsylvania,  and  Ohio,  and  on  the 
nortliAvest  by  ^lichigan,  the  boundary  between 
the  United  States  and  Canada  traversing  it.  Be- 
sides receiving  the  drainage  from  lakes  Superior, 
Michigan,  and  Huron,  it  has  a  limited  river  sys- 
tem of  its  own,  receiving  among  others  the  Grand 
from  the  north,  the  ^laumee  from  the  west,  and 
the  Sandusky  and  Cuyahoga  from  the  south. 
The  chief  islands  are  in  the  western  part,  among 
them  Put-in-Bay,  Bass,  Kelly,  and  Point  Pelee 
islands. 

X'avigation  on  Lake  Erie  is  rendered  somewhat 
difficult,  its  comparative  shallowness  making  it 
liable  to  a  heavy  ground-swell.  Xavigation  is 
suspended  wholly  or  in  part  during  the  winter 
season,  on  account  of  the  ice.  Lake  Erie  is  con- 
nected with  Lake  Ontario  by  the  Welland  Canal, 
around  Xiagara  Falls,  and  with  the  Hudson  and 
Ohio  rivers  bj'  canals.  Several  large  cities  and 
important  ports  are  situated  on  Lake  Erie,  chief 
of  which  are  Buffalo,  Erie,  Cleveland,  Sandusky, 
and  Toledo ;  and  Detroit,  on  the  Detroit  River, 
may  be  added  to  this  list.  The  growth  of  these 
cities,  especially  of  Cleveland  and  Buffalo,  in  the 
last  half-century,  has  been  remarkable.  The 
commercial  importance  of  Lake  Erie  has  greatly 
increased  in  recent  years,  as  it  forms  a  link  in 
the  waterway  from  the  West  to  the  East,  over 
which  a  great  grain  and  iron  movement  takes 
place.  Xumerous  large  freight  steamers  and 
magnificently  equipped  passenger  steamers  ply 
upon  its  waters.  Lake  Erie  Avas  an  important 
theatre  of  na\-al  Avarfare  in  the  War  of  1812. 
See  Erie,  Battle  of  Lake. 

ERIE.  A  city  and  the  county-seat  of  Xeosho 
County,  Kan.,  130  miles  south  by  Avest  of  Kansas 
City;  on  the  ^lissouri,  Kansas  and  Texas,  and 
the  Atchison,  Topeka  and  Santa  Fi*  railroads 
(Map:  Kansas,  G  4).  It  is  in  the  valley  of  the 
Xeosho,  the  centre  of  a  fertile  agricultural  region, 
and  has  flour  and  saw  mills.  There  arc  natural- 
gas  and  oil  aacIIs  in  the  vicinity.  Population,  in 
1890,  1176;  in  1900,  1111. 

ERIE.  A  city,  port  of  entry,  and  the  covmty 
seat  of  Erie  County,  Pa.,  on  Lake  Erie,  88  miles 
southwest  of  Buft'alo,  X.  Y'.,  and  95  miles 
northeast  of  ClcA'cland,  Ohio  (Map:  Pennsyl- 
\ania,  A  1).  The  city's  supplies  of  nat- 
ural gas,  and  its  proximity  to  the  coke  and 
bituminous  coal  districts  of  the  State,  gi'cat- 
ly  faA'or  its  commercial  and  industrial  impor- 
fance.  The  only  lake  port  in  Pennsylvania,  Erie 
has  a  superb  harbor,  protected  by  a  peninsula 
six  miles  long  and  a  mile  Avide,  called  Prcsque 
Isle.  The  city  receiA-es  a  large  part  of  the  ship- 
ping of  the  Great  Lakes,  and  is  also  an  impor- 
tant railroad  centre,  being  on  the  Xew  York, 
Chicago  and  Saint  Louis,  the  Pennsylvania,  the 
Lake  Shore  and  Michigan  Southern,  the  Phila- 
delphia and   Erie,   the   Pittsburg,   Bessemer  and 
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Lake  Erie,  and  other  railroads.  Its  lake  freight 
bxisiness  amounts  to  $80,000,000  annually.  1500 
vessels  touching  at  the  port  in  a  year,  ^vhile  its 
railroad  freight  tonnage  is  equivalent  to  125,000 
leaded  cars.  Erie  has  a  considerable  trade  in 
afTicultural  products.,  and  also  extensive  manu- 
factures, which  emplov  11,000  men  and  repre- 
sent an  invested  capital  of  $17.(300,000.  The 
annual  output  is  valued  at  $21,000,000.  The 
principal  industrial  plants  include  engine  and 
boiler  works,  iron,  brass,  and  aluminium  foun- 
dries, machine-shops,  malleable-iron  works,  re- 
fineries, chemical-works,  tanneries,  paper  and 
llouring  mills,  stove-works,  bicycle-works,  and 
piano  and  organ  factories.  The  city  has  beauti- 
ful parks,  a  public  library,  two  hospitals,  a  fine 
Government  building,  and*  the  Pennsylvania  Sol- 
diers' and  Sailors'  Home.  The  government,  as 
provided  for  under  the  revised  charter  of  1889, 
is  administered  by  a  mayor,  elected  every  three 
years,  and  a  bicameral  city  council.  Of  the 
municipal  departments,  the  boards  of  health  and 
fire  commissioners  are  nominated  by  the  execu- 
tive and  confirmed  by  the  council:  the  board  of 
tax  revision  and  appeals  is  elected  by  the  cotm- 
cil;  the  board  of  water  commissioners  is  appoint- 
ed by  the  Court  of  Common  Pleas;  and  all  other 
officials  are  chosen  by  popular  election.  The  city's 
annual  expenditures,  for  maintenance  and  opera- 
tion, amount  to  about  $440,000.  the  main  items 
of  expense  being  $.30,000  for  the  police  depart- 
ment, $50,000  for  the  fire  department,  and 
$140,000  for  schools.  Tne  city  owns  its  water- 
works, which  are  operated  at  a  yearly  cost  of 
$50,000.  Population,  in  1890,  40*634 Tin  1900, 
52.733,  including  12,000  persons  of  foreign,  birth 
and  200  of  negro  descent. 

On  the  site  of  Erie  stood  the  old  French  fort, 
Presque  Isle,  built  in  1753.  In  17G0  the  English 
took  possession  of  it,  and  on  June  22.  1763,  dur- 
ing Pontiac's  ^Ya^,  a  large  force  of  Indians  com- 
pelled the  garrison  to  surrender.  Erie  was  the 
headquarters  of  Commodore  Perry  in  the  War 
of  1812,  and  the  fleet  with  which  he  defeated  the 
British  in  the  naval  battle  of  Lake  Erie,  off  Put- 
in-Bay, was  built  and  equipped  here.  The  town 
was  laid  out  and  settled  in  1795.  by  families 
from  Xew  England,  was  incorporated  as  a  bor- 
ough in  1805,  and  was  chartered  as  a  city  in 
1851.     Gen.  Anthony  Wayne  died  here  in  1796. 

ERIE.  An  Iroquoian  tribe,  formerly  holding 
the  cast  and  southeast  shores  of  the  lake  of  that 
name,  in  the  present  States  of  Xew  York,  Penn- 
sylvania, and  Ohio.  They  were  nearly  destroyed 
by  the  Iroquois  about  1656,  in  a  short  but  fierce 
war  of  conquest,  those  who  sur\uved  being  incor- 
porated with  the  Senecas.  The  name  is  said  to 
signify  a  wildcat. 

ERIE,  Battle  of  Lake.  A  famous  naval  en- 
gagement in  the  War  of  1812,  between  Great 
Britain  and  the  L'nited  States,  fought  in  Put- 
in-Bay. near  the  western  end  of  Lake  Erie,  on 
September  10,  1813.  The  .\merican  fleet,  which 
had  l)een  hastily  built  at  Presque  Isle  (now  Erie) , 
Pa.,  consisted  of  3  brigs,  5  schooners,  and  a 
sloop,  with  a  total  of  54  guns,  throwing  a  broad- 
side of  036  pounds,  and  490  officers  and  men. 
The  British  had  2  ships  of  war.  2  brigs,  a  schoon- 
er, and  a  sloop,  mounting  63  guns,  throwing  a 
broadside  of  459  pounds,  and  carrying  about  460 
officers  and  men.  The  American  guns,  though 
of  heavier  calibre.  Were  of  shorter  range  than 
those  of  the  British.     The  American  commander 


was  Oliver  Hazard  Perry,  then  ranking  as  master 
commandant.;  the  British  commander  was  Robert 
H.  Barclay,  who  had  served  under  Nelson  at 
Trafalgar.  During  the  first  part  of  the  battle 
the  English  concentrated  their  fire  on  Perry's 
flagship,  the  Laurence,  which  was  soon  so  com- 
pletely disabled  that  Perry  left  her  in  command 
of  Lieutenant  Yarnall,  and  shifted  his  flag  to 
the  Xiagara,  under  a  heavy  fire.  The  action  now 
became  general,  and  after  a  stubborn  contest 
Perry  forced  Barclay's  flagship,  the  Detroit,  and 
three  otlier  vessels,  to  surrender.  The  remaining 
two  attempted  to  escape,  but  were  soon  overtaken 
and  captured.  Perry  at  once  sent  his  famous 
dispatch  to  General  Harrison:  "We  have  met  the 
enemy,  and  they  are  ours — two  ships,  two  brigs, 
one  schooner,  and  one  sloop."  The  battle  lasted 
three  hours  and  fifteen  minutes,  and  during  this 
time  the  Americans  lost  123  in  killed  and  wound- 
ed; the  British,  135.  This  victory  gave  the  Ameri- 
cans almost  undisputed  control  of  the  Upper 
Lakes,  and  not  only  removed  all  danger  of  inva- 
sion in  that  quarter,  but  virtually  insured  the 
recapture  of  Detroit  and  the  conquest  of  Upper 
Canada  by  the  American  army  under  Greneral 
Harrison.  Gold  medals  were  conferred  by  Con- 
gress upon  Periy  and  ^Master  Commandant  El- 
liott, and  minor  rewards  upon  the  other  officers 
and  men.  In  185S  the  remains  of  the  officers 
killed  were  buried  on  Put-in-Bay  Island.  There 
has  been  much  discussion  among  naval  his- 
torians in  regard  to  the  relative  strength  of  the 
two  fleets  and  the  precise  amount  of  credit  to  be 
awarded  to  Perry.  Perhaps  the  most  judicial 
statement  of  the  case  is  that  in  Roosevelt's  Naval 
War  of  1S12  (Xew  York,  1882).  Consult  also: 
Spears,  The  History  of  Our  Xavy  (Xew  Y'ork, 
1899)  ;  and  Maclav,  History  of  the  Xavy  (Xew 
York,  1894-1901),' 

ERIE  CANAL     See  Caxal, 

ERIE  SHALE.  A  name  given  to  the  westerly 
extension  into  Ohio  of  the  L'pper  Portage  and 
Chemung  rocks  of  Xew  Y'ork.  It  overlies  the 
Huron  shale,  the  latter  being  the  storehouse  of 
petroleum.     See  Devoxiax  System, 

ERIGERON,  e-rij'-e-ron  (Lat,,  from  Gk. 
Tipi-yipuv,  crigeron,  the  plant  groundsel,  from  ^pi, 
eri,  early  -(-  yepwv  gcrou,  old),  A  genus  of  plants 
of  the  natural  order  Composite.  It  has  a  power- 
full  odor,  which  is  said  to  keep  away  fleas,  and 
filename  fleabane  is  sometimes  given  to  the  plant, 
Erigeron  Philadelphicum,  with  pale-purple  ray 
and  a  fetid  smell,  and  Erigeron  Canadensis,  with 
inconspicuous  rays,  are  valued  in  the  L'nited 
States  as  diuretics.  The  latter  species  is  now 
Avidely  difl'used  throughout  the  world.  The  prin- 
cipal constituent  of  the  oil  which  is  distilled 
from  these  species  is  terpene.  The  oil  is  a  strong 
hemostatic,  irritant,  and  stimulant,  and  is  valu- 
able in  cases  of  uterine  hemorrhage,  diarrhoea, 
and  dysentery. 

ERIGENA,  e-rij'e-na,  Johaxxes  ScoTrs,  A 
famous  British  philosopher,  born  probably  of 
Scotch  parentage  in  Ireland  (whence  Scotus, 
Scotchman,  and  Erigena,  Irish-bom)  within  the 
first  two  decades  of  the  ninth  century.  Very 
little  is  known  regarding  his  history.  He  was 
called  to  France  by  Charles  the  Bald,  who  in- 
trusted to  him  the  translation  of  the  writings 
ascribed  to  Dionysius  the  Areopagite  (q.v.),  his 
]Hiblication  of  which,  without  prior  submission 
to  the  censorship  of  Rome,  brought  him  into  con- 
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flict  with  Pope  Nicholas  I.;  but  evidently  Charles 
stood  by  him,  since  he  remained  at  the  French 
Court  till  the  death  of  the  King  in  877.  Nothing 
is  known  of  Erigena's  historj-  after  that  date. 
His  philosophic  opinions  were  those  of  a  Neo- 
Platonist  rather  than  of  a  scholastic.  He  held  that 
God  is  the  essential  ground  of  all  things,  from 
whom  all  things  emanate,  and  into  whom  they 
return  again.  Nature  he  regarded  as  of  four  dis- 
tinct sorts :  first,  the  creative  and  uncreated ; 
second,  the  creative  and  created;  third,  the  non- 
creative  and  created;  fourth,  the  non-creative 
and  non-created.  The  first  is  God  the  Creator; 
the  second  is  the  world  of  ideas  existing  in  God's 
mind  and  giving  rise  to  the  world  of  space  and 
time,  which  is  the  third;  while  the  fourth  is  God 
again  as  the  final  good  and  consummation  of  all 
development.  The  Church  doctrine  of  creation 
out  of  nothing  he  completely  changes  by 
making  'nothing'  mean  reality  in  so  far  as  un- 
known. God  eternalh'  creates  the  world  out  of 
Himself,  the  Unkno\\-n.  In  logic  he  was  a  real- 
ist; creation  of  individual  things  seems  to  be 
nothing  but  logical  subordination  of  the  par- 
ticular to  the  universal.  As  can  be  seen  from 
this  short  account  of  his  views,  he  was  not 
an  authoritarian,  but  insisted  that  "authority 
originates  in  reason,  not  reason  in  authority. 
All  authority  which  is  not  confirmed  by  time 
reason  seems  to  be  weak,"  whereas  reason  "does 
not  need  to  be  corroborated  by  the  seal  of  any 
authority."  Erigena  took  active  part  in  the 
theological  polemic  of  his  day,  maintaining  the 
spiritual  presence  in  the  Eucharist,  and  denying 
Gottschalk's  (q.v. )  twofold  predestination,  i.e. 
both  to  salvation  and  to  damnation,  and  incon- 
sistently admitting  only  the  former.  Erigena's 
main  work,  his  De  Divisio)w  yaturce,  was  con- 
demned by  the  Provincial  Council  of  Paris  in 
1210,  and  ordered  by  Honorius  III.  in  1225  to  be 
burned.  It  was  first  printed  in  Oxford,  IGSl. 
De  Divina  Prcedestinatione  was  printed  first  in 
Paris,  1G50.  His  complete  extant  works  were 
published  by  Floss  (Paris.  1853).  Consult: 
Christlieb,  Leben  tind  Lelire  des  Johannes  Scotus 
Erigena  (Gotha.  18G0)  ;  Huber,  Johannes  Scotus 
Erigena  (^Munich,  1861)  ;  Buchwald,  Der  Logos- 
hegriff  des  Johannes  Scotus  Erigena  (Leipzig, 
1884)  ;  Wotschke,  Fichte  und  Erigena  (Halle, 
1896)  ;  Kaulich,  Geschichte  der  scholastischen 
Philosophic  (Prafjue',  1863)  ;  Poole,  Erigena 
(London.  1896). 

E'RIN  (Olr.  Heriii,  Eriu,  gen.  sg.  Erenn, 
Welsh  Yicerddon,  ]\IBret.  Yuerdon;  perhaps  ul- 
timately connected  with  Skt.  ptvan,  fat,  rich, 
Gk.IIi(ir)€pla,  Pi  {v)  eria,  name  of  a  district  in 
Greece ) .  The  ancient  name  now  employed  po- 
etically  for   Ireland    (q.v.). 

ERIN  GO  BRAGH,  bran  (Olr.,  Ireland  for- 
ever).    The  old  war-cry  of  the  Irish. 

ERIN'NA  (Lat.,  from  Gk.  'TLpivva).  A  Greek 
poetess  of  uncertain  date.  On  the  basis  of  a 
statement  in  Suidas  she  has  generally  been  re- 
garded as  a  contemporary  and  friend  of  Sappho, 
but  Reitzenstein  in  Epigram  und  SlcoVwn  (Gies- 
sen,  1893)  has  shown  it  to  be  probable  tliat 
Suidas's  statement  is  due  to  the  fact  that  Erinna 
wrote  songs  which  were  compared  with  those  of 
Sappho.  Her  most  probable  date  is  the  early 
Alexandrian  period.  Among  her  poems  the  mo=!t 
famous  was  "The  Distaff"  CHPo/fdri;),  in  hexam- 
eters.    The  fragments  of  her  works  are  edited 


by  Bergk,  Poetw  Lyrici  Grceci,  iii.  (Leipzig,  1882 
et  seq. ) . 

ERINYES,  e-rin'i-ez.     See  Eumexides. 

E  RIOBOT'RYA.     See  Loquat. 

E'RIODEN'DRON  (Neo-Lat.,  from  Gk.  ^piov, 
erion,  wool  +  divopov,  dendron,  tree).  A  genus 
of  ti'ees  of  the  natural  order  ^Malvaceae,  or  Bom- 
bacacese  according  to  Engler,  natives  of  tropical 
countries.  The  thick,  woody  seed-capsules  con- 
tain a  kind  of  fibre  which  resembles  cotton,  from 
which  the  trees  are  called  silk-cotton.  Erioden- 
dron  anfractuosum,  found  in  the  East  Indies, 
Africa,  and  also  South  America,  is  a  tree  which 
reaches  a  height  of  130  feet  or  more.  The  Afri- 
can variety  or  species  is  called  rimi  and  bentang. 
Park  mentions  it  by  the  latter  name.  Earth  says 
it  is  generally  to  be  seen  growing  near  the  prin- 
cipal gate  of  large  towns  in  Haussa.  Its  wood 
is  soft  and  spongj'.  chiefly  used  for  making 
canoes.  The  roundish  seeds,  of  the  size  of  peas, 
are  eaten  in  Celebes.  The  trees  of  this  genus  have 
palmate  leaves  and  large,  beautiful  flowers.  On 
account  of  its  shortness,  elasticity,  and  brittle- 
ness,  the  fibre  cannot  be  spun  like  cotton.  It  is, 
however,  valuable  in  various  ways  in  upholstery 
and  is  used  for  making  floss.  The  principal  sup- 
plies come  from  Java,  although  the  tree  is  com- 
mon throughout  nearly  all  tropical  regions.  In 
Java  it  is  known  as  "Kapok. '  The  silky  and  lul- 
trous  fibre  of  Eriodendron  Samauma  is  used  in 
Brazil  for  stuffing  pillows,  and  has  been  made 
into  many  articles.  It  is  said  to  be  a  good  substi- 
tute for  beaver  in  the  manufacture  of  felt  hats. 
Veiy  similar  to  Eriodendron  are  the  species  of 
Bombax,  a  related  genus.  Bombax  Ceiba  and 
Bombax  !Munguba  are  Brazilian  trees  of  large 
size.  Bombax  Malabaricum  is  an  East  Indian 
species,  the  fibre  of  which  is  reddish,  hence  the 
tree  is  called  the  red  silk-cotton  tree.  The  fibre 
of  these  three  species  is  used  only  for  stuflSng 
pillows.  It  is  said  that  all  of  them  would  make 
good  paper.  Valuable  bast-fibres  used  in  making 
ropes  are  found  in  the  bark  of  all  species. 

E'RIOPH'ORITM.     See  Cottox-Gr.\.ss. 

E'RIS  (Lat.,  from  Gk.  "E/;:?).  In  Greek  mythol- 
ogy', the  sister  of  Ares  in  the  Iliad,  and  daugh- 
ter of  Nyx  (night)  in  Hesiod.  Eris,  or  'strife,' 
is  represented  by  Homer  as  at  first  insignificant, 
but  growing  until  her  head  touches  tlie  heavens. 
According  to  the  late  poets  it  was  Eris  avIio  at 
the  marriage  festival  of  Peleus  and  Thetis  flung 
on  the  table  the  golden  apple  inscribed  'to  the 
fairest,'  for  which  Hera.  Athena,  and  Aphrodite 
contended,  and  which  thus  brought  about  the 
Trojan  War.  The  Latin  writers  give  Eris  the 
name  of  Discord  ia. 

ER'ITH  (AS.  .Erre-ny\>e,  Old  Haven).  A 
toMii  of  Kent,  England,  on  the  right  bank  of  the 
Tliames,  15  miles  east  of  Charing  Cross  Station, 
London.  It  is  a  favorite  suburt)an  residence  and' 
a  popular  starting-point  for  yacht-races.  In 
the  neighboring  marshes  are  large  powder-fac- 
tories. Tbe  town  has  electric  lighting,  municipal 
dwelling-houses,  and  a  modern  sewerage  svstem. 
Population,   in    1891.   13,400;    in   1900,  25,.300. 

ERITRE'A,  It.  pron.  S're-trfi'a.  or  ERYTH- 
R.ffiA.  An  Italian  colony  in  northeast  Africa, 
lying  between  the  Bed  Sea  on  the  northeast  and 
Abyssinia  on  the  southwest,  and  between  Eg^'p- 
tinn  Sudan  on  the  northwest  and  French  Somali- 
land  on  the  southeast,  and  embracing  the  north- 
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ern  part  of  the  Abyssinian  highlands  (Map: 
Africa,  H  3).  The  coast  is  about  500  miles  long. 
The  colonial  territory  includes  the  islands  Masso- 
uah,  Uuhlak,  and  Hauakil  in  the  Red  Sea.  The 
total  area  is  approximately  95,000  square  ruiles. 
(ienerally  speaking,  Eritrea  consists,  first,  of  the 
narrow  coast  terntuiy,  which  is  of  chalk  forma- 
tion; next,  a  'subalpine'  region  with  an  average 
elevation  of  about  3000  feet;  and  then  a  plateau 
7000  feet  high,  broken  by  arid  valleys.  These 
highlands  are  the  most  healthful  and  inhabitable 
section  of  the  country  and  the  most  susceptible 
of  cultivation,  while  the  sea  region  is  altogether 
arid  and  ill  capable  of  supporting  life,  whether 
fauna  or  flora.  In  this  latter  district  the  only 
rains  are  in  winter.  The  climate  of  Eritrea  is 
equatorial,  the  average  annual  temperature  at 
IMassowah  being  nearly  90°  Fahr.  The  exports 
embrace  precious  metals,  animal  products,  moth- 
er-of-pearl, pearls,  and  hides.  The  imports  in- 
clude cotton  goods,  durrah,  cattle,  wood,  wine, 
and  flour.  The  total  value  of  the  imports  and 
exports  at  Massowah  in  1900  was  about  $2,220,- 
000,  over  three-fourths  of  which  was  imported. 
There  is  a  considerable  transit  trade  with  Abys- 
sinia and  Sudan.  There  entered  and  cleared, 
in  1899.  5900  vessels,  registering  226,274  tons. 
The  only  railroad  is  15  miles  long,  connecting 
Saati  with  Massowah,  and  was  constructed  for 
military  purposes.  It  is  being  extended  to  As- 
mara. There  are  several  hundred  miles  of  tele- 
graph lines.  The  seat  .of  colonial  government 
is  at  Asmara.  The  chief  town  is  Massowah 
(q.v. ),  with  its  busy  harbor,  the  real  business 
centre  of  the  colony  and  the  natural  port  for 
Abyssinia.  The  colony  has  been  expensive  to  the 
mother  country,  demanding  annually  about  $1,- 
500,000  from  the  national  budget.  A  special 
army  corps  of  about  G500  men,  mostly  natives,  is 
stationed  here.  The  population  in  1899  was  327,- 
502  natives  and  2014  foreigners.  The  natives  are 
of  the  Arab  race  and  for  the  greater  part  no- 
madic. The  Afar  or  Danakil  tribes  inhabit  the 
southern  part. 

History.  Italy  obtained  a  footing  in  the  dis- 
trict of  Assab  Bay  in  1881,  and  in  the  next  year 
formed  a  colony  there.  In  1885  it  occupied  the 
ports  of  Bailul  and  Massowah  and  their  con- 
tiguous districts,  and  declared  its  protectorate 
over  the  coast  from  Ras  Kasar  to  Beheta  Bay. 
A  contest  with  Abyssinia  arose  in  consequence, 
and  the  Italian  troops  were  finally  forced  back 
upon  :Massowah  in  1887.  In  1888  and  1889,  how- 
ever, the  Italians  regained  their  position  and  ex- 
tended their  dominion.  After  the  Italians  had 
with  dilTiculty  become  possessed  of  Tigre.  and 
other  sections,  their  army  was  disastrously  de- 
feated east  of  Adowa,  on  March  1,  1896,  by  the 
Abyssinians.  to  whom  was  stirrendered  as  a  re- 
sult, under  the  treaty  of  October  26.  1896.  all  the 
region  south  of  the  ]\Iareb,  Belesa,  and  ]\Iima 
rivers.  In  1897  Kassala  was  given  up  to  the 
Anglo-EgA'ptians. 

ERIVAN,  er'i-vjin'  (Pers.  Revan).  A  forti- 
fied city  of  Russian  Armenia,  capital  of  the 
Transcaucasian  Government  of  Erivan  (q.v.), 
situated  at  an  elevation  of  over  3000  feet  on 
the  Sanga,  an  affluent  of  the  Aras,  172  miles 
south -southwest  of  Tiflis.  It  is  divided  into 
several  parts,  and  is  commanded  by  a  fortress  sit- 
uated on  a  hill  (:\Iap:  Russia,  F  6).  The  sur- 
rounding country  has  numerous  gardens,  but  it 


is  extremely  unhealthful  in  the  summer.  Eri- 
van contains  a  number  of  mosques  and  an  Arme- 
nian theological  seminary.  Leather,  pottery,  and 
cotton  goods  are  the  chief  manufactures.  The 
town  is  an  important  military  station  on  account 
of  its  position  near  the  frontier.  Under  the  rule 
of  the  Persians  and  the  Turks,  to  whom  the  city 
belonged  alternately,  Erivan  was  of  great  mili- 
taiy  importance,  and  was  strongly  fortified.  It 
was  attacked  during  the  Russo-Persian  War  by 
the  Russians  under  General  Paskievitch  (hence 
his  surname  Erivanski),  and  by  the  Peace  of 
Turkmantchai  (February  22,  1828)  was  formally 
ceded  to  Russia.     Population,  about  29,000. 

ERIVAN.  A  government  in  the  southern 
part  of  Transcaucasia,  Russia,  bordering  on 
Persia  and  Asiatic  Turkey  on  the  south  and 
covering  an  area  of  somewhat  over  10,000 
sqtiare  miles  (Map:  Russia,  F  6).  It  is  a  moun- 
tainous country,  traversed  by  chains  belonging  to 
the  Little  Caucasus  system.  There  ai'e  also  iso- 
lated peaks,  among  which  Alaghez  and  Ararat  (on 
the  border)  are  the  highest.  The  government  be- 
longs chiefly  to  the  basin  of  the  Aras,  which  forms 
the  boundary  line  between  Russia  and  Persia. 
The  largest  lake  of  Caucasia,  Gokteha,  is  situated 
in  the  Government  of  Erivan.  The  climate  varies 
with  the  elevation  of  the  surface,  but  is  on  the 
whole  unpleasant.  The  forest  area  is  very  lim- 
ited, and  salt  is  practically  the  only  mineral 
exploited.  The  lower  jiortions  of  the  country  and 
especially  the  river  valleys  are  devoted  to  agri- 
culture, while  in  the  mountainous  regions  live- 
stock breeding  is  the  chief  pursuit.  Besides  ce- 
reals there  are  raised  large  quantities  of  southern 
fruit  and  some  cotton.  Lake  Gokteha  has  ex- 
tensive fisheries.  The  trade  is  important  and 
carried  on  mostly  by  Armenians  and  Tatars. 
Population,  in  1897,  804,800,  consisting  princi- 
pally of  Armenians  and  Tatars,  but  including 
also  Kurds,  Russians,  Greeks,  and  Jews.  Capital, 
Erivan    (q.v.). 

ERK,  erk.  Lvdwig  Christian  (1807-83).  A 
German  musician,  tie  was  born  at  \\'etzlar  and 
was  a  pupil  of  A.  Andre  at  Offenbach.  He  was 
appointed  conductor  of  liturgical  singing  in  the 
Domkirche  at  Berlin,  and  founded  the  Erk  Miin- 
nergesangx'erein  in  1843,  and  the  Erk  Gesang- 
verein  in  1852.  As  a  teacher  he  trained  many 
excellent  singers,  and  as  a  conductor  he  greatly 
increased  the  appreciation  of  good  music  among 
the  masses.  His  popular  song  books  for  schools 
include  the  following:  Singvogclein  (1896); 
Liederkranz  (1839  et  seq. );  Deiitscher  Lieder- 
schatz  (5th  ed.  1893)  ;  and  TurnerJiederhuch. 
His  valuable  library  and  many  of  his  unpub- 
lished manuscripts  were  acquired  by  the  Konig- 
liche  Hochschule  fiir  IMusik  at  Berlin.  A  large 
number  of  these  manuscripts,  containing  hun- 
dreds of  liturgical  and  folk-songs,  consisting  of 
original  compositions  and  historical  collections, 
were  subsequently  published  by  jNIagiitis  Bohme. 

ERLACH,  ar'lak',  Ger.  pron.  er'lilG.  A  well- 
known  Swiss  family,  distinguished  in  the  history 
of  Bern.  Walter  vox  Eri.acii  took  his  name 
from  the  village  of  Erlaeh  near  the  lake  of 
Briettz.  He  lived  in  the  twelfth  century. — Ru- 
noLPn  vox  Erlach  (  ?-1360)  fought  in  the  bat- 
tle of  Laupen  (1339).  An  equestrian  statue  of 
him  stands  in  the  city  of  Bern.  One  of  his  de- 
scendants played  a  distinguished  part  in  the 
Thirty  Years'  War  as  a  commander  on  the  Pro- 
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testant  side.  Bernhard  of  Weimer  appointed  him 
in  1638  commandant  at  Breisach.  On  the  death 
of  Bernhard  in  1G39  lie  entered  the  French  ser- 
vice. He  took  a  prominent  part  in  the  battle  of 
Lens  under  Conde. — Jean  Jacques  d'Erlach 
(1628-94)  Avas  a  French  soldier  and  marshal 
(1677).  He  fought  under  Conde. — Jeax  Louis 
(lo'JS-lGoO)  was  a  descendant  of  another  branch 
of  the  family.  He  fought  against  Germany 
(1846),  and  was  made  a  marshal  of  France  in 
1650.  Several  other  members  of  this  family 
afterwards  achieved  distinction  as  soldiers. 

ERLANGEN,  er'lang-cn.  A  Bavarian  to\vn 
on  the  Regnitz.  about  15  miles  north-northwest  of 
Xuremberg  (^lap:  Germany,  D  4).  It  consists 
of  the  irregularly  built  old  town  and  the  modern 
handsome  new  town,  the  latter  founded  in  1686, 
and  assigned  by  the  ^largrave  Christian  Ernst  of 
Brandenburg-Bayreuth  as  a  place  of  residence  for 
numerous  Protestant  refugees  who  were  compelled 
to  flee  from  France  on  the  revocation  of  the  Edict 
of  Xantes,  and  who  introduced  many  new 
branches  of  industry  into  the  town.  It  has  a 
modern  sewerage  system,  and  owns  water  and  gas 
works  and  a  slaughter-house.  Chief  among  its 
educational  institutions  are  the  university  (see 
Erlaxgex,  University  of),  and  the  gymnasium, 
founded  in  1745.  The  principal  manufactures  are 
cotton  goods,  wood.  horn,  and  ivory-ware,  and 
gloves.  Its  breweries  are  also  of  importance. 
Population,  in  1890.  17.559;  in  1900.  22,953. 
For  a  period  of  two  centuries  and  a  half  after 
the  Reformation,  Erlangen  belonged  to  the  ]Mar- 
graves  of  Bayreuth.  In  1791  it  became  Prussian 
and  in  1810  Bavarian. 

ERLANGEN,  L'xiversity  of.  A  German  imi- 
versity  founded  in  1742  at  Bayreuth,  whence 
it  was  moved  to  Erlangen  in  the  following 
year.  The  patronage  of  the  Margraves  of 
Bayreuth,  particularly  that  of  Alexander  (1769- 
92),  resulted  in  the  refounding  of  the  institution 
on  a  much  broader  basis,  under  the  title  it  now 
bears,  the  Friedrich-Alexander  University.  It 
shared  the  fortunes  of  the  margraviate  in  the 
revolutionary  and  Napoleonic  wars,  and  passed 
successively  into  the  hands  of  Prussia,  France, 
and  finally  Bavaria,  between  1791  and  1810. 
About  the  time  of  the  last  transfer  the  University 
of  Altdorf  was  united  with  it.  and  from  that  time 
till  within  the  last  twenty  years  it  led  the  usual 
life  of  small  German  universities,  distinguished 
for  its  strongly  Lutheran  tendencies.  Since  1880, 
however,  it  has  enjoyed  great  prosperity.  New 
buildings  liaA^e  been  added,  and  the  number  of  its 
students  lias  more  than  doubled,  they  being  in 
1902  more  than  1000.  The  library  contains  185,- 
000  volumes.  Consult:  Engelliardt.  Die  Vniver- 
sitiit  Erlangen,  17.'f3-lS'f3 :  and  Minerva  (Strass- 
burg,    1890.   et   seq.). 

ERLAU,  er'lou,  or  Eger.  The  capital  of  the 
county  of  Heves,  Hungary,  about  eighty  miles 
northeast  of  Budapest  (]\Iap :  Hungary,  G  3 ) .  The 
streets  are  narrow  and  ill  kept,  but  some  of  its 
public  buildings  are  very  beautiful.  Among 
these  are  the  large  cathedral  in  the  Italian 
style,  with  two  towers  and  a  dome,  erected  in 
1831-37;  the  archbishop's  palace,  with  a  valuable 
library:  a  lyceum  built  by  Count  Esztorhazy  in 
1765-85,  with  a  lofty  observatory  and  a  library. 
There  is  also  a  beautiful  minaret,  the  remains 
of  a  mosque.  The  industries  and  commerce  of 
Erlau  are  important.       Wine  production   is  the 


chief  occupation.  The  red  Erlauer  wine  is 
famous  as  the  best  in  Hungary.  Near  Erlau,  on 
a  spur  of  the  Almagy  ^Mountains,  are  the  ruins 
of  a  castle,  in  the  grounds  of  which  is  the  tomb 
of  Dolo,  who  defended  the  town  against  the  Turks 
in  1552.  A  bishopric  was  founded  here  in  the 
eleventh  century  by  Saint  Stephen.  In  1241  the 
place  was  destroyed  by  the  Tatars,  but  was  soon 
rebuilt.  It  was  held  bv  the  Turks  from  1596 
to  1GS7.  Population,  iii  1890,  22,427;  in  1900, 
24,650. 

ERLKONIG,  erl^e-niK  (Ger.,  from  Dan.  elle- 
konrjc,  clcer-kongc,  elf-king).  The  name  given  in 
popular  German  mythology'  to  a  mischievous 
spirit  that  deludes  men  and  children  by  weird 
rather  than  playful  seduction.  The  word  is  prop- 
erly Elfenkonig :  its  present  form  is  due  to  Her- 
der, Avho  seems  to  have  misapprehended  the 
etymology  of  the  Danish  EUerkonge.  whence  he 
took  the  title.  The  myth  came  from  Scandinavia 
through  Herder's  (q.v. )  Voices  of  the  Peoples, 
which  has  a  translation  of  the  Danish  Erlking's 
Daughter.  It  passed  into  universal  literature 
through  Goethe's  ballad  "Der  Erlkonig." 

ERMAN,  er'man.  Adolf  (1854—).  A  Ger- 
man Eg;\'ptoIogist,  born  in  Berlin,  October  31, 
1854.  His  father,  Georg  Adolf  Erman,  and  his 
grandfather,  Paul  Erman,  were  both  professors 
of  physics  in  the  University  of  Berlin.  Adolf  Er- 
man was  educated  at  Leipzig  and  Berlin,  and  in 
1883  was  appointed  associate  professor  of  Eg;\'p- 
tology  in  the  latter  luiiversity.  In  1885  he  became 
director  of  the  Egyptian  department  of  the  Royal 
]\Iuseum  at  Berlin,  and  in  1892  was  advanced  to 
the  full  professorship.  Erman's  most  valuable 
services  to  Eg;^-ptology  lie  in  the  department  of 
Egyptian  grammar,  and  it  is  due  to  his  labors 
that  this  study  has  been  placed  upon  a  truly  sci- 
entific basis.  Among  his  works  which  have  had  a 
most  important  influence  upon  the  development  of 
modern  Eg;sTtology  are:  Die  Pluralhildung  des 
Aeggptisehen  (1878)  ;  Xeutigyptische  Grammatik 
(1880);  Die  Sprache  des  Papyrus  Westcar 
(1889);  Die  Miirehen  des  Papyrus  JVestcar 
(1890)  ;  Alfiiggptische  Grammatik  (1894),  Eng- 
lish translation  by  Breasted  (London,  1894)  ; 
Gespriich  eines  Lebensmilden  mit  seiner  Seele 
(1896);  Die  Flexion  des  iigyptischen  Tcrhums 
(1900)  ;  Zauherspriiche  fiir  Mutter  Kind  (1901). 
ICnnan's  Aegypten  und  Aegyptisches  Lehen  im 
Altertum  (1885);  translated  into  English  by 
Tirard  under  the  title  Life  in  Ancient  Egypt 
(London  and  Xew  York.  1894),  is  the  best  popu- 
lar work  upon  the  subject  in  existence. 

ERMAN,  Georg  Adolf  (1806-77).  A  Ger- 
man physicist,  the  son  of  Paul  Erman.  He  was 
for  a  number  of  years  professor  of  physical  sci- 
ence in  the  University  of  Berlin.  In  1828  he 
undertook  a  tour  of  the  world  for  the  purpose 
of  making  magnetic  determinations  at  dilTerent 
points  of  the  globe.  L'pon  the  facts  thus  ascer- 
tained by  Erman  as  a  foinidation  Gauss  built  his 
theory  of  terrestrial  magnetism.  Erman  pub- 
lished Reise  urn  die  Erde  durch  Xordasieii  und  die 
bciden  Oceane  (1833-48),  and  other  important 
works. 

ERMAN,  Paul,  (1764-1751).  A  German  phys- 
icist. ^Vhpn  ihe  Univcrsit.v  of  Berlin  was  founded 
(1810)  he  was  chosen  professor  of  physics,  and  he 
held  the  office  until  his  death.  He  made  im- 
portant discoveries  in  electricity,  magnetism,  op- 
tics, and  physiolog;^',  and  wrote  valuable  works  on 
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these  subjects.  From  1810  to  1814  he  was  sec- 
retary of  the  class  of  physics  and  mathematics  in 
the  Academy  of  Berlin. 

ERMENONVILLE,  ar'm'-naN'vel'.  A  village 
in  the  Department  of  Oise,  France.  34  miles  north- 
east of  Paris.  (Map:  France,  J  3).  Population, 
in  K)01,  498.  It  is  the  site  of  the  chateau  and 
beautiful  grounds  of  the  Girardin  estate,  the 
property  of  Prince  Radziwil,  and  celebrated  as 
the  residence  and  burial-place  of  Rousseau  in 
1778.  The  remains  of  the  philosopher  were 
transferred  to  the  Pantheon  in  1794,  whence  they 
were  secretly  removed  after  the  Restoration,  and 
are  said  now  to  rest  in  their  original  tomb  on 
an  island  in  the  park.  Ermenonville  was  also  the 
residence  of  Gabrielle  d'Estrees.  mistress  of 
Henry  IV.  The  hunting  tower  which  she  inhab- 
ited is  named  after  her. 

ERMENT.     See  Hekmoxthis. 

ERMINE  {OF.  ermine,  hennine,  iIHG.,  Ger. 
Hermelin,  diminutive  of  OHG.  harmo,  AS.  hear- 
mo,  weasel.  Lith.  szcrmu,  weasel;  explained  by 
popular  etymology  as  mus  Ai-menius,  Armenian 
mouse).  The  name,  in  Europe,  of  the  greater 
weasel,  or  stoat,  in  its  white  winter  dress,  when 
the  fur  is  most  highly  prized.  The  term  has  no 
]ioi)ular  use  in  America  as  a  name  for  the  ani- 
mal, but  is  applied  wholly  to  the  fur.  The  pelts 
come  to  market  from  British  America,  Lapland, 
northern  Russia,  and  Siberia,  and  are  used  not 
only  for  ladies'  winter  garments,  but  for  the 
robes  of  kings  and  nobles,  and  for  their  cro\ms 
and  coronets.  Ermine  has  thus  obtained  a  dis- 
tinct recognition  in  heraldry,  where  the  arrange- 
ment of  black  points  represents  the  ornamental 
disposition  of  the  black-tipped  tails,  which,  in 
making  up  ermine  fur,  are  inserted  in  a  regular 
manner,  so  that  their  rich  black  shall  contrast 
with  the  pure  white  of  the  rest  of  the  fur.  This 
came  to  be  a  matter  for  royal  regulation  in 
England  from  the  time  of  Edward  III.,  various 
ranks  of  officers  being  designated  by  the  way  the 
ennine  tails  were  arranged.  See  Stoat; 
Weasel  ;  and  Plate  of  Fur-Beaki:?? g  Animals. 

ERMINE  and  ERMINOIS.  Terms  for  furs 
used  in  heraldry  (q.v. ). 

ERMINE  MOTH  (so  called  from  its  mark- 
ings). An  Englisli  collector's  name  for  sundry 
white  moths  marked  with  black  spots,  mostly 
tineids. 

ERMINE  STREET.  One  of  the  four  great 
Roman  roads  of  England,  leading  north  from 
London  to  Lincoln,  where  it  was  met  by  the 
Fosse  and  York,  with  an  extension  to  Scotland. 
The  lower  portion  of  the  road,  through  Epping 
and  Hainault  forests,  did  not  exist  until  after 
Roman  times. 

ERMINIA,  er-me'ne-a.  In  Tasso's  Geri/sa- 
lei)n)ie  Libcrata,  the  daughter  of  the  King  of 
Antioch.  She  was  liberated  by  Tancred  and  fell 
in  love  with  him  and  nursed  him  when  he  was 
Avounded. 

ERMLAND,  erm'lant.  or  ERMELAND, 
er'mc-lant.  A  diocese  in  East  Prussia,  now 
in  the  District  of  Konigsberg.  After  Prussia 
had  been  occupied  for  Christianitv  by  the 
Teutonic  Order  (1230).  the  Papal  "legates  di- 
vided it  into  four  bishoprics,  of  which  Ermland 
was  one.  \Mien  Riga  was  confirmed  by  Alex- 
ander IV.  in   1255   as   the   metropolitan   see   of 


those  regions,  Ermland  sat  very  loose  to  its  au- 
thority by  virtue  of  its  jjolitical  independence, 
and  was  finally  acknowledged  to  be  exempt  from 
its  jurisdiction;  nor  could  the  later  archbishops 
of  Gnesen  succeed  in  drawing  it  into  their  power. 
Even  the  pallium  and  the  archbishops  cross  were 
conceded  to  its  prelates  by  Benedict  XIV.  in  1742, 
The  early  bishops  of  Ermland  were  sovereigns  in 
their  own  district,  and  as  such  princes  of  the 
Empire  from  1357,  under  a  certain  feudal  rela- 
tion to  the  grand  master  of  the  Teutonic  Knights 
and  from  the  Peace  of  Thorn  (1406)  to  the  King 
of  Poland,  When  the  latter,  however,  wished  to 
nominate  to  the  bishopric,  as  in  the  rest  of  his 
dominions,  the  chapter  vindicated  its  rights 
under  the  earlier  concordat  of  a  free  election. 
The  most  distinguished  bishops  were  ^Eneas  Syl- 
vius Piccolomini.  afterwards  Pope  Pius  II.  ( 1457- 
58),  and  Stanislaus  Hosias  (1551-79),  who  held 
his  subjects  to  their  allegiance  to  the  Catholic 
Church  when  the  Reformation  spread  through  all 
the  surrounding  territory.  From  1525  to  1772 
tlie  diocese  shared  the  political  fortunes  of  Po- 
land, and  in  the  partition  of  the  latter  year  was 
assigned  to  Prussia.  Consult:  Zeitschrift  fiir 
Geschichte  iind  Alterthumskunde  Ermlands  (7 
vols..  Bramisberg.  1858,  sqq. )  ;  Hipler,  Ana- 
lecta  Wa)-}7iieitsia    (ib.,   1872). 

ERN,  or  ERNE  (AS.  earn,  OXorthum.,  OHG. 
«?•>!,  eagle;  connected  with  Gk.  6pvis,  ornis,  bird). 
The  sea-eagle.  The  word  is  rarely  heard  now 
except  in  poetry,  though  occasionally  used  in  or- 
nithology as  a  designation  of  a  group  difl'ering 
from  true  eagles  in  having  naked  tarsi  and  in 
other  minor  features.     See  Eagle. 

ERNANI,  er-na'ne.  An  opera  by  Verdi,  named 
from  its  chief  character  and  founded  on  Victor 
Hugo's  drama  Her)iani.  Ernani,  a  robber  cap- 
tain, loves  Elvira.,  the  betrothed  of  Ruy  Gomez, 
with  whom  he  joins  a  league  against  Charles  V. 
^Vhen  on  the  point  of  marrying  Elvira  he  is  made 
to  kill  himself  in  accordance  with  an  agreement 
with  Gomez.  The  opera  Avas  produced  at  Venice 
in  1844  and  subsequently  on  fifteen  difl'erent 
stages  within  less  than  a  year. 

ERNE,  ern.  A  river  and  lake  in  the  south- 
west of  flster  Province,  Ireland  (Map:  Ireland, 
D  2).  The  river  rises  in  Lough  Gowna,  runs 
north  and  northwest,  merging  in  Lough  Oughter, 
in  Cavan  County,  and  in  Lough  Erne  in  Fer- 
managh County,  and  passes  Enniskillen  and  Bally- 
shannon,  whence  it  is  navigable  for  vessels  of  12 
feet  draught  to  its  outlet  in  Donegal  Bay.  It 
has  a  total  course  of  60  miles.  Lough  Erne,  one 
of  the  finest  in  the  kingdom,  is  the  most  attrac- 
tive feature  of  Fermanagh  County,  which  it  bi- 
sects. It  extends  40  miles  from  southeast  to 
northwest,  and  consists  of  two  lakes,  the  upper 
and  lower,  joined  by  a  narrower  part  10  miles 
long,  with  Enniskillen  midway  between  the  two 
lakes.  The  upper  lough  is  12  by  4  miles  in 
extent,  10  to  75  feet  deep,  151  feet  above  the  sea, 
and  has  90  green  hilly  islets.  The  lower  lou2:h  is 
20  by  71^  miles  in  extent.  100  to  266  feet  deep, 
148  feet  above  the  sea,  and  has  109  similar  islets. 
Salmon,  trout,  pike,  bream,  and  eels  abound. 
The  scenery  is  singularly  varied  and  beautiful, 
with  the  added  attractions  of  interesting  archae- 
ological features.  Devenish.  one  of  the  largest  of 
the  islands,  contains  the  rtiins  of  an  abbey,  and 
a  round  tower,  one  of  the  most  perfect  specimens 
in  Ireland.     Consult  Devenish,  Lough  Erne,  Its 
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Histories,   Antiquities,   and   Traditions    (Dublin, 
1897). 

ERNESTI,  er-nes'te,  Johaxn  August  (1707- 
81).  A  German  classical  scholar.  He  was  born 
at  Tennstadt,  in  Thuringia,  studied  at  Pforta, 
Wittenberg,  and  Leipzig.  After  having  been  ap- 
pointed  rector  of  the  Thomas  school  in  Leipzig 
in  1734,  he  turned  his  attention  chiefly  to  classi- 
cal literature.  In  1742  he  became  professor  ex- 
traordinarius  in  the  University  of  Leipzig;  in 
1750  professor  of  rhetoric;  and  in  1759  profes- 
sor of  theology.  Ernesti's  wide  training  in  phil- 
ology,' enabled  him  to  inaugurate  a  new  era  in 
biblical  interpretation,  and  he  established  a  school 
of  New  Testament  exegesis,  based  on  correcter 
principles  of  grammatical  and  historical  inter- 
pretation than  had  prevailed,  through  his  work 
Institutio  Ltterpretis  Xoin  Testamenti (5th  ed.  by 
C.  F.  Ammon,  1809)  ;  translated  by  Moses  Stuart 
under  the  title  Elements  of  Interpretation  (An- 
dover,  1882  ;  4th  ed.  1842) .  Other  theological  works 
are  his  Anti-Muratoriiis  (1755),  and  Opuscula 
Theologica  ( 1792) .  As  classical  philologist  he  edited 
Xenophon's  Memorahilia,  Aristophanes's  Clouds, 
Homer,  Callimachus,  Polybius,  Tacitus,  and  Sue- 
tonius, but  his  greatest  classical  work  was  his 
edition  of  Cicero  (5  vols.,  Leipzig,  1737-39),  last 
edition  with  Clavis  Ciceroniana,  Halle  (1831). 
Consult:  Ernesti.  Memoria  J.  A.  Ernesti  (1781)  ; 
van  Voorst,  Oratio  de  J.  A.  Ernesti  (1804); 
Allgemeine  deutsche  Biographic,  vol.  vi.  (Leipzig, 
1878). 

ERNST,  ernst  (1441-86).  Elector  of  Saxony 
from  1464  to  14S6.  He  was  the  eldest  son  of  the 
Elector  P'rederick  the  !Mild.  At  the  age  of  four- 
teen he  and  his  brother  Albert  were  kidnaped 
(the  famous  Prinzenrauh)  by  a  revengeful 
knight,  but  were  speedily  recovered.  In  1464  he 
succeeded  his  father  as  Elector,  but  ruled  jointly 
with  his  brother  Albert  till  1485.  In  that  year 
they  divided  their  paternal  possessions,  each  as- 
suming full  sovereignty  over  his  part.  Ernst 
ruled  his  territory  well  and  increased  it  by  pur- 
chase and  conquest.  The  electoral  dynasty  re- 
mained with  the  Ernestine  or  elder  branch  till 
1547,  \\hen  it  was  transferred  to  the  younger  or 
Albertine  line.  Ernst  died  at  Kolditz  in  1486. 
Descended  from  Ernst  are  the  present  houses  of 
Saxe-Weimar,  Saxe-Altenburg,  Saxe-Meiningen, 
and   Saxe-Coburg-Gotha. 

ERNST  I.,  called  the  Pious  (1601-75).  Duke 
of  Saxe-Gotha  and  Altenburg.  and  fovmder  of  the 
House  of  Gotha.  He  was  the  son  of  John  Duke 
of  Weimar,  a  member  of  the  Ernestine  line.  He 
fought  in  the  Thirty  Years'  War  under  Gustavus 
Adolphus  and  his  own  brother,  the  famous  Bern- 
hard  of  Weimar,  and  distinguished  himself  in  the 
battles  of  Nuremberg,  Liitzen,  and  Xiirdlingen.  He 
signed  the  Peace  of  Prague  in  1635,  and  thence- 
forth devoted  himself  to  the  administi'ation  of  his 
possessions.  By  his  wise  and  frugal  management 
he  raised  his  country  from  the  economic  and 
moral  degradation  into  which  it  had  sunk 
during  the  long  Avar.  He  fostered  industry 
and  connnerce,  founded  many  schools  and  acad- 
emies, and  furthered  the  spread  of  religious  in- 
struction. He  was  one  of  tlie  most  enliglitened 
princes  of  Germany,  and  his  fame  s()rpad  to  Egypt 
and  Abyssinia.  Of  his  sons.  Frederick,  the  eldest, 
continued  the  line  of  Gotha,  while  Bernhard 
foinuled  the  House  of  Meiningen,  and  Ernst  that 
of  Saalfeld.     The  line  of  Ernst  became  extinct  in 


1824  with  the  death  of  Frederick  IV.  Consult: 
I'hilipp,  Ernest i(s  the  Pious  (London,  1740)  ; 
Beck,  Ernst  der  Fronime  (Weimar,  1805). 

ERNST  II.  (1745-1804).  Duke  of  Saxe-Gotha 
and  Altenburg.  He  was  the  second  son  of  Duke 
Frederick  III.  and  of  Luise  Dorothea  of  Mei- 
ningen.  Upon  the  death  of  his  father  he  at  once 
entered  upon  a  thorough  reform  of  the  govern- 
ment. Of  a  noble  and  charitable  disposition,  he 
gave  large  sums  to  benevolent  institutions  of 
every  description.  Although  a  near  relative  of 
King  George  III.  of  England,  he  refused  the  con- 
siderable sums  offered  by  the  latter  for  levies  to 
be  employed  against  the  American  Colonies.  He 
was  a  liberal  patron  of  all  the  sciences,  and  was 
the  first  to  institute  a  measurement  of  an  arc 
of  the  meridian  in  Germany.  He  established  the 
astronomical  observatory  near  Gotha,  and  wrote 
anonymously  astronomical  works,  including  As- 
tronomische  Tafeln  (1799). 

ERNST  I.  (1784-1844).  Duke  of  Saxe-Co- 
burg  and  Gotha.  He  succeeded  his  father  in 
1806.  He  fought  against  Napoleon  in  the  war 
of  1806,  and  lost  his  dominions  in  consequence, 
but  recovered  them  by  the  Peace  of  Tilsit  ( 1807 ) . 
He  was  forced  to  join  the  Confederation  of  the 
Rhine,  and  after  the  battle  of  Leipzig  ranged 
himself  on  the  side  of  the  Allies,  and  was  re- 
warded at  the  Congress  of  Vienna  Avith  the 
Principality  of  Lichtenberg.  In  1826  Gotha  came 
into  his  hands  through  failure  of  the  reigning 
line. 

ERNST  II.,  Augustus  Charles  John  Leo- 
pold Alexander  Edavard  (1818-93).  Duke  of 
Saxe-Coburg-Gotha,  and  brother  of  Albert,  Prince 
Consort  of  England.  He  Avas  born  at  Coburg. 
After  studying  at  Bonn  and  traveling  extensively 
in  Europe  he  entered  the  Saxon  amiy.  In  1844 
he  succeeded  his  father  as  Duke.  Ernst  enjoyed 
immense  popularity  oAving  to  his  habit  of  min- 
gling Avith  the  people  in  their  pleasures,  and  this, 
together  Avith  timely  concessions,  saved  his  terri- 
tory from  revolution  in  1848  and  1849.  In  the 
Avar  against  Denmark  he  Avon,  as  commander  of 
a  German  corps,  the  battle  of  Eckernfijrde.  He 
favored  a  imited  Germany,  but  looked  to  Austria 
as  the  leader  in  the  movement,  and  bitterly  op- 
posed Bismarck.  In  the  Avar  between  Austria 
and  Prussia  in  1866  he,  lioweA'er,  sided  Avith  the 
latter,  and  he  took  part  in  the  Franco-Prussian 
War.  He  Avas  an  excellent  musician  and  some 
of  his  operas,  among  them  Santa  Chiara  (1854), 
Casilda  (1855),  and  Diana  von  8olangcs  (1858), 
met  Avith  success  in  Germany.  Consult  Ohorn, 
Herzog  Ernst  II.    (Leipzig,  1894). 

ERNST  (1554-1612).  Duke  of  Bavaria  and 
Elector  of  Cologne.  Educated  bv  the  Jesuits,  his 
entire  life  was  devoted  to  extending  the  power  of 
this  order  in  the  fiA-e  bishoprics  Avhich  he  con- 
trolled, namely  Freising,  Hildesheini,  Cologne, 
Li&ge,  and  Miinster.  In  1583  he  AA-as  appointed 
Archbishop  of  Cologne,  but  Avas  at  constant  feud 
Avith  the  city.  His  persecution  of  the  Protestants 
and  his  antagonistic  attitude  toward  educational 
projects  and  tlie  dissemination  of  culture  made 
liim  oxcecdingl,v  unpopular  Avith  the  progressive 
elements  of  Germany. 

ERNST,  Adolf.    See  Stern,  Adolf. 

ERNST,  Friedrich  Paul  Georg  Nikolaus. 
See  Saxe-Altexburg.  Duke  of. 
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ERNST,  IIeinrich  Wilhelm  (1814-65).  An 
eminent  Austrian  violinist,  born  in  Briinn,  Mo- 
ravia. In  the  Vienna  Conservatory  he  studied 
under  IJohm,  Seyfried,  and  Mayseder.  He 
aroused  great  enthusiasm  at  his  first  appearance 
in  IS.'JO.  and  from  1832  until  1850  spent  most  of 
his  time  in  concert  tours  in  Europe  and  Eng- 
land. His  performances  were  characterized  by 
brilliancy,  vigor,  and  beauty  of  tone.  Ernst's 
compositions  have  generally  a  bravura  character. 
and  include  works  for  the  violin  and  orchestra, 
quartets,  etc.  His  Elcgie  is  still  a  favorite 
work  with  violinists.  His  Carnaval  de  Venise 
(an  imitation  of  Paganini's)  and  Otello  fan- 
tasia, once  very  popular,  reappear  occasionally 
in  the  modern  repertoire. 

ERNST,  Oswald  Hubert  (1842—).  An 
American  soldier.  He  was  born  near  Cincinnati, 
Ohio,  studied  for  two  years  at  Harvard,  and  then 
entered  West  Point,  where  he  graduated  and  was 
assigned  to  the  corps  of  engineers  in  1864.  He 
served  as  assistant  engineer  of  the  Armj'  of  the 
Tennessee  during  tlie  Atlanta  campaign :  accom- 
panied the  United  States  commission  as  an  as- 
tronomer to  observe  the  solar  eclipse  of  December, 
1870,  in  Spain:  was  instructor  in  military  engi- 
neering, signaling,  and  telegraphing  at  West 
Point  from  1870  to  1878.  and  from  1878  to  1886 
liad  charge  of  the  improvements  of  Western  rivers. 
Afterwards  he  was  superintendent  of  public 
buildings  and  grounds  in  Washington,  D.  C,  from 
1889  to  1893,  was  superintendent  of  the  United 
States  Military  Academy  from  1893  to  1898.  be- 
came lieutenant-colonel  of  engineers  in  1895,  was 
raised  to  the  rank  of  brigadier-general  of  volun- 
teers in  1898,  and  during  the  Spanish  War  went 
to  Porto  Rico  and  had  immediate  command  of  the 
troops  in  the  affair  of  Coamo  (August  9,  1898), 
receiving  the  brevet  of  colonel  in  the  United 
States  Army.  He  was  a  member  of  the  com- 
mission to  report  on  the  Isthmian  Canal,  and 
wrote  a  Manual  of  Practical  Military  Engineer- 
ing (1873). 

ERNST  AUGUST  (1771-1851).  King  of 
Hanover.  He  was  born  in  London,  the  fifth  son 
of  George  III.  He  pursued  his  studies  at  Got- 
tingen  from  1786  to  1791,  and  entering  the  Han- 
overian army,  fought  against  France  (1793-95). 
In  1799  he  was  created  Duke  of  Cumberland  in 
England  and  became  a  leader  of  the  High  Tories. 
On  the  death  of  William  IV.  in  1837,  Ernst  Au- 
gust as  the  next  male  heir  succeeded  to  the 
throne  of  Hanover.  He  immediately  revoked  the 
old  constitution,  promulgated  a  new  one,  which 
proved  entirely  unacceptable,  and  escaped  dis- 
aster in  1848  only  by  timely  concessions.  His  re- 
actionary measures  and  his  opposition  to  the 
movement  for  German  unity  aroused  great  dis- 
satisfaction among  the  people,  and  he  died  in 
1851  a  very  unpopular  king.  Consult  Wilkinson, 
Reminisrrnces  of  King  Ernest  of  Hanorer  (Lon- 
don, 1886). 

ERNST  KASIMIR,  ka's6-mer  (1573-1632), 
Count  of  Xassau-Dietz.  He  entered  the  Dutch 
Army  in  1594,  and  after  fighting  in  many  cam- 
paigns was  made  a  field-marshal.  In  1620  he  be- 
came Governor-Genral  of  Friesland,  and  in  1625 
assumed  the  same  office  in  Groningen  and  Dren- 
the.  In  1621  he  fought  anew  against  the  Span- 
iards, conquered  Bergen  op  Zoom  and  Steen- 
bergen  (1622),  and  fell  at  Roermonde,  June  5, 
1G32. 


ERNST  LUDWIG  (1868— .)  Grand  Duke  of 
Hesse.  He  was  born  at  Darmstadt,  a  son  of  the 
Grand  Duke  Ludwig  IV.  (1837-92).  He  suc- 
ceeded to  the  throne  in  1892.  In  1896  he  was  ap- 
pointed to  the  rank  of  lieutenant-general.  In 
1894  he  married  Princess  Victoria  ^lelita,  daugh- 
ter of  Duke  Alfred  of  Saxe-Coburg-Gotha. 

ERO'DIUM.     See  Geraxum. 

EROICA  (a-ro'e-ka)  SYMPHONY,  The.  A 
famous  symphony  by  Beethoven,  first  given  at 
Vienna  in  1805.  It  was  at  first  called  Bonaparte, 
but  was  renamed  Sinfonia  Eroica  when  Xapoleon 
made  himself  Emperor. 

E'ROS.     See  Cupid. 

EROS  (Lat.,  from  Gk.'Epwf,  Cupid) .  The 
name  of  No.  433  in  the  list  of  planetoids  (q.v. ). 
The  special  peculiarity  of  Eros  consists  in  the 
fact  that  it  approaches  the  earth  much  nearer 
than  any  other  planetoid,  or,  indeed,  nearer  than 
any  other  known  body  in  the  heavens  except  our 
own  moon,  and  possibly  certain  comets. 

EROSION  (Lat.,  erosio,  from  erodere,  to 
gnaw,  from  e,  out  +  rodere,  to  gnaw;  connected 
with  radere,  to  scrape,  Skt.  7~ada,  tooth),  or 
Denudatiox.  The  process  by  which  the  surface 
forms  of  the  earth  are  sculptured  and  worn  down. 
The  present  features  of  the  earth's  surface,  while 
they  have  the  appearance  of  great  stability,  in 
reality  represent  a  single  stage  of  development 
that  has  been  determined  by  the  cooperation  of 
various  geological  agencies  working  through  long 
periods  of  time.  Some  of  these  agencies  contrib- 
ute to  the  erosion  or  denudation  of  the  land, 
carving  out  valleys  in  plateaus,  wearing  down 
mountains,  dissecting  plains,  and  generally  low- 
ering tlie  level  to  that  of  the  sea.  Rivers  are 
most  active  in  this  process.  The  surface  waters 
supplied  by  rain  and  by  melting  of  snow  wash 
the  soil  and  disintegrated  rock  materials  down 
the  slopes  of  the  land  into  the  valleys,  where  the 
detritus  is  carried  along  by  the  streams  and 
deposited  in  their  channels  or  borne  to  the  sea. 
The  solid  particles  suspended  in  water  exert  an 
abrasive  action  on  the  sides  and  ffoor  of  river 
channels,  thus  tending  to  widen  and  deepen  them. 
A  large  amount  of  material  is  also  held  in  solu- 
tion and  transported  in  this  manner  to  the  sea. 
The  rate  at  whicli  rivers  carry  on  the  destruc- 
tive work  varies  in  particular  regions  with  the 
climate,  slope  of  land,  and  character  of  rocks. 
Rainfall,  sunshine,  and  frost,  and  the  chemical 
action  of  the  atmosphere  by  means  of  its  car- 
bonic-acid gas.  ammonia,  and  nitrous  gases, 
greatly  facilitate  the  breaking  down  of  rocks, 
which  is  a  preliminary  step  to  their  erosion  and 
transport.  Estimates  of  the  sediment  carried  by 
the  Mississippi  each  year  into  the  Gulf  of  ^Mexico 
reach  a  total  of  7',500,000,000  cubic  feet,  an 
amount  equivalent  to  the  lowering  of  the  whole 
Mississippi  basin  one  inch  in  500  years;  while 
if  the  material  removed  in  solution  also  be  taken 
into  count  the  reduction  of  level  would  be  still 
greater.  The  Po  is  said  to  remove  one  foot 
of  rock  from  its  basin  in  730  years.  This  wasting 
or  destruction  work  of  rivers,  when  continued 
through  long  periods  of  time,  nuist  produce  great 
changes.  Glaciers,  like  rivers,  are  denuding  and 
transporting  agents.  The  Aveight  of  the  thick 
masses  of  ice  gives  them  great  erosive  power, 
which  is  further  increased  by  the  rocks  carried 
along  the  bottom  of  their  beds.  At  present  the 
occurrence  of  glaciers  in  the  warmer  zones  is  lim- 
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ited  to  regions  of  high  elevation,  but  in  past  ages 
it  is  known  tnat  they  occupied  great  continental 
areas.  The  Rocky  Mountains,  the  Sierra  Ne- 
vadas,  a  large  part  of  the  Northern  United  States, 
and  nearly  the  whole  of  Canada  were  once  the 
seat  of  ice  sheets  which  have  profoundly  modified 
the  surface  features.  Another  important  denud- 
ing force  is  the  sea,  particularly  in  the  upper  por- 
tioixS,  where  the  water  is  kept  in  motion  by  waves, 
tides,  and  currents.  Wave-action  breaks  down 
cliffs,  and  gives  to  the  coast-lines  of  continents  a 
constantly  changing  form.  Tides  carry  seaward 
the  sediment  brought  doMTi  by  rivers  to  their 
mouths. 

The  immediate  eflfect  of  erosion  is  to  produce 
a  variety  of  contour  on  land  surfaces.  The  forms 
or  types  of  scenery  exhibited  in  any  one  locality 
depend  upon  the  combination  of  factors  at  work 
and  the  material  exposed  to  their  action.  A  level 
land  area  composed  of  rocks  unequallj-  resistant 
to  abrasion  must  in  time  be  carved  into  a  series 
of  hills  and  valleys,  the  position  of  which  will 
depend  upon  the  relative  disposition  of  the  harder 
and  softer  materials.  In  the  process  of  land- 
sculpturing  it  is  also  necessary  to  consider  the 
predominant  erosive  agencies,  which  will  vary  in 
different  regions  and  in  different  climates.  Arid 
districts,  like  the  Bad  Lands  of  South  Dakota 
and  the  plateaus  of  Arizona,  have  peculiar  types 
of  sceneiy  that  cannot  be  found  in  countries  hav- 
ing a  heavier  rainfall.  The  general  tendency  of  ero- 
sion is  to  reduce  the  level  of  continents  to  that  of 
the  sea  (base-level ) .  This  destructive  process  isotT- 
set  in  a  measure  by  movements  of  the  earth's  crust 
which  repair  what  has  been  lost  by  superficial 
waste.  The  amount  of  material  removed  from  the 
land  is  represented  by  an  equivalent  accumulation 
beneath  the  sea^  and  by  upheaval  this  accumula- 
tion may  be  raised  above  water-level.  The  ac- 
tivity of  the  two  processes,  antagonistic  in  their 
effect,  is  illustrated  by  the  areas  of  stratified 
rocks,  such  as  sandstones,  shales,  limestones, 
which  form  by  far  the  larger  portion  of  the  sur- 
face of  continents.  Consult :  Ceikie,  Text-book  of 
Geology  (London,  1893)  ;  Davis,  Physical  Geog- 
raphy (Boston.  1900)  ;  Gilbert,  "Geology-  of  the 
Henry  Mountains,"  United  i^tates  Geological  Sur- 
vey Reports  (Washington,  1877).  See  Physiog- 
EAPiiY:  Geology;  Mountain;  Shore;  Conti- 
nent, etc. 

EBOS'TBATUS.     See  Herostratus. 

EBOT'OMA'NIA  (Neo-Lat.,  from  Gk.  fpwro- 
jxavia,  love-mania,  from  spue,  eras,  love  +  /uavla, 
mania,  madness).  An  unfortunate  term  applied 
to  a  class  of  patients  suffering  from  paranoia 
(q.v. ),  in  whom  the  morbid  ideation  centres 
around  some  real  or  imaginary  object  of  platonic 
love.  These  patients  are  generally  hypochondri- 
acal and  religious  as  well  as  erotic,  and  have 
various  expansive  ideas. 

EBPE'NITJS  (1.584-1624).  The  Latin  form 
of  the  name  of  Thomas  van  Erpe,  one  of  the 
earliest  and  most  eminent  of  European  Oriental- 
ists. ITe  was  born  at  Gorkum,  in  Holland.  Sep- 
tember 11,  1584.  At  an  early  age  he  was  sent  to 
Leyden,  where  he  directed  his  attention  to  the- 
ology' and  to  the  study  of  Griciital  languages. 
Having  completed  his  course,  he  traveled  through 
England,  France,  Italy,  and  Germany,  and  re- 
turned to  Holland  in  1G12.  In  161.3  he  became 
professor  of  Oriental  languages  at  Leyden.  The 
professorship  of  Hebrew  not  being  vacant  at  this 


time,  a  second  Hebrew  chair  was  founded  ex- 
pressly for  him  in  1619.  Soon  after  this  he  was 
appointed  Oriental  interpreter  to  the  Government, 
loward  the  close  of  his  life  tempting  offers  of 
honors  and  distinction  came  pouring  in  upon  him 
from  all  parts  of  Europe;  but  he  was  never  pre- 
vailed upon  to  leave  his  native  country,  where  he 
died  November  13,  1624.  His  works  are:  Gram- 
matica  Arabica  Qiiinque  Libris  Methodice  Ex- 
plicatii  (1613);  Budimenta  Linguce  Arabicce 
(1620);  Historia  Saracenica  Auctore  Georgia 
Ehnacino  {1625);  Proverbiarum  Arabicorum 
Centurim  Ducb  (1614);  and  Locmani  Sapientis 
Fabithc    (1615). 

EBBAN'TIA  (Lat.,  wandering,  from  crrare, 
to  wander).  A  group  of  polychittous  annelids, 
cliaracterized  by  their  active  manner  of  life.  See 
Annulata. 

EBBABD,  ar'rar',  Ch.\rles  (1606-89).  A 
French  painter  and  architect,  born  at  Nantes. 
The  early  years  of  his  life  were  spent  in  Rome, 
and  the  reputation  gained  tliere  caused  him  to  be 
appointed  Court  iJainter  upon  his  return  to 
France  ( 1643).  He  was  employed  by  Louis  XIV. 
to  decorate  the  Louvre,  Tuileries,  and  other  pal- 
aces. He  was  one  of  the  twelve  original  mem- 
bers of  the  Academic  de  Peinture  et  de  Sculpture, 
in  1648.  and  was  prominently  instrumental  in  the 
establishment  of  the  'Academic  de  France'  at 
Rome,  of  which  he  was  the  first  director  (1666). 
He  died  in  Rome.  The  paintings  of  Errard  have 
all  been  destroyed,  excepting  one  small  portrait 
in  the  Louvre.  The  best  known  example  of  his 
architecture  is  the  Church  of  the  Assumption  in 
Paris    (1676). 

EBBATICS.    See  Boulder,  Erratic. 

EBBEBA,  er-riVra,  Alberto  (1842—).  An 
Italian  political  economist.  He  was  born  in  Ven- 
ice, and  \\as  educated  at  Padua.  He  has  been 
professor  of  political  economy  and  statistics  at 
the  technical  schools  of  Venice,  Milan,  and  Na- 
ples, and  at  the  University  of  Naples.  Several 
of  his  works  are  of  jiermanent  value.  They  in- 
clude Storia  e  statistica  delle  Industrie  venefe 
(1870)  ;  Storia  dell'  econoniia  politica  nei  secoli 
xrii.  e  xviii.  ncgli  stati  delln  repubblica  Yeneta 
(1877)  ;  Demografia  (1892)  ;  Lezioni  di  economia 
poU'ica    (1892). 

EB'BETT,  Isaac  (1820-88).  A  clergj-man  of 
the  Disciples  of  Christ,  born  in  New  York  City. 
He  began  to  preach  in  1840,  and  for  many  years 
was  secretary  or  president  of  several  of  the  mis- 
sionary societies  of  his  church.  From  1866  he 
was  editor  of  the  Christian  Standard  (Cincin- 
nati). He  died  in  Cincinnati,  Deceniber  19.  1888. 
He  wrote  Walks  About  Jerusalem  (1872)  ;  Talks 
to  Berenns  (1875);  Evenings  irith  the  Bible 
(1885-89).  For  his  life,  consult  Lamar  (Cincin- 
nati, 1894). 

EBBHINES,  er'rlnz  (Gk.  qypivov,  crrhinon, 
errhinc.  from  h,cn,  in  +  ^lc,rhis,  nose).  ^ledi- 
cines  formerly  administered  locally  to  produce 
sneezing  and  discliai-ge  from  the  nostrils,  in 
catarrh.  Common  snuff  and  other  vegetable  ir- 
ritants are  so  used. 

EBBOB  (Lat.  error,  from  errare,  to  wander). 
In  observations  of  every  kind  errors  are  un- 
avoidable. As  in  astronomy  correctness  in 
the  result  of  instrumental  measurements  is 
of  tlie  first  consequence,  it  is  the  constant  care 
of  the  observer  to  detect  and  make  allowances  for 
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errors.  The  three  principal  sources  from  whieli 
they  may  arise  are :  ( 1 )  External  or  incidental 
causes,  such  as  lluctuations  of  weather,  which 
disturb  the  amount  of  refraction;  changes  of 
temperature,  affecting  the  form  and  position  of 
instruments,  etc.  (2)  Errors  of  observation,  be- 
ing such  as  arise  from  inexpertness,  defective 
vision,  slowness  in  seizing  the  exact  instant  of  an 
occurrence,  atmospheric  indistinctness,  etc.;  and 
such  errors  as  arise  from  slips  in  clamping  and 
momentary  derangements  of  the  instrument.  (3) 
Instrumental  defects,  owing  to  errors  in  work- 
manship, and  such  as  arise  from  the  instrument 
not  l)eiug  i)ropcrly  placed  ('errors  of  adjust- 
ment'). The  first  two  classes  of  errors,  so  far  as 
tliey  cannot  be  reduced  to  known  laws,  alter  the 
results  of  observations  to  their  full  extent;  but 
being  accidental,  they  necessarily  sometimes  di- 
minish and  sometimes  increase  them.  Hence,  by 
taking  numerous  observations  under  various  cir- 
cumstances, and  by  taking  the  mean,  or  average, 
of  the  results  obtained,  these  errors  may  be  made 
to  counterbalance  one  another  partially,  and  to 
that  extent  they  may  be  rendered  harmless.  With 
regard  to  tiie  third  class,  it  is  the  peculiarity  of 
astronomical  observations  to  be  the  ultimate 
means  of  detection  of  all  defects  of  workmanship 
and  adjustment  of  instruments,  which,  by  their 
minuteness,  elude  eveiy  other  mode  of  detection, 
and  such  errors,  when  found  out,  can  almost  in- 
variabl}^  be  removed.  It  may  be  mentioned,  how- 
ever, that  the  method  of  subduing  errors  of  the 
first  two  classes  by  the  law  of  average  is  not 
applicable  in  all  cases.  In  certain  cases,  recourse 
must  be  had  to  a  system  of  reduction  or  calcula- 
tion, known  as  the  method  of  least  squares.  See 
Least  Squares,  ilEXHOD  of. 

ERROR.  In  Spenser's  Faerie  Queene,  the 
monster  slain  by  the  Red  Cross  Knight,  in  his 
first  adventure.  Her  thousand  children  drank 
their  mother's  blood  and  burst  apart. 

ERROR,  VvRiT  OF.  A  common-law  mode  of 
redressing  erroneous  judgments,  which  has  been 
superseded  to  a  great  extent  in  England,  -as  well 
as  in  most  of  the  United  States,  bj'  an  appeal 
(q.v.).  A  court  possessing  the  power  to  grant 
this  writ  is  called  a  court  of  error.  In  some  of 
our  States,  the  court  of  last  resort,  whose  judg- 
ments are  not  subject  to  revision  by  another  tri- 
bunal, is  called  the  supreme  court  of  errors. 
See  the  article  on  Court. 

The  proceedings  in  error  at  common  law  are 
somewhat  similar  to  those  in  an  original 
action,  the  defeated  party  therein  becoming 
the  'plaintiff  in  error,'  and  the  successful 
party  the  'defendant  in  error.'  The  writ  re- 
cites, in  a  general  way,  the  cause  of  the 
defeated  party's  complaint,  while  the  assignments 
of  error  specify  the  particular  mistakes  of  law 
alleged  to  have  been  made  by  the  lower  court. 
These  specifications  are  denied  by  the  dgfendant 
in  error,  and  thus  an  issue  of  law  is  raised  for 
the  court  of  error,  the  decision  of  which  results 
either  in  an  affirmance  or  reversal  of  the  judg- 
ment of  the  lower  court.  See  Appe.\i>;  Proced- 
TiRE;  Pleading. 

ERSCH,  ("rsch.  .Tghann  Samuel  (1766-1828). 
A  (lernian  liibliographer,  horn  at  Orossglogau, 
Silesia.  At  Halle,  whither  he  was  sent  to  study 
theolog;\'  in  1785,  he  devoted  himself  to  his- 
torical investigations.    After  several  vicissitudes. 


he  obtained,  in  1800,  the  oflice  of  librarian  at  the 
University  of  Jena.  He  was  long  engaged  in 
miscellaneous  bibliographical  work  for  other 
scholars;  but  in  1818.  along  with  Gruber,  com- 
menced the  publication  at  Leipzig  of  the  Allge- 
meine  Encyklopiidie  der  Wissenschaften  itnd 
Kiinste,  a  work  of  immense  value.  His  Hand- 
huch  der  deutschen  Litteratur  seit  der  Mitte  des 
achtzehnten  Jahrhiinderts  his  aiif  die  neiieste 
Zeit  (1812-14)  is  a  model  of  completeness,  accu- 
racy, and  arrangement. 

ERSE,  erse.  A  name  given  to  Irish  Gaelic  and 
also  applied  by  the  Lowlanders  in  Scotland  to 
the  people  of  the  Highlands,  as  will  be  seen  in 
the  thirteenth-century  laws  of  the  Bretts  and 
Scots  ( q.v. ) .  Erse  is  a  corruption  of  the  w  ord 
Irisli.  for  which  the  native  name  is  Gaelic. 

ERSKINE,  ers'kin,  David  Stewart,  eleventh 
Earl  of  Buchan  (1742-1829).  A  Scottish  author 
and  antiquarian.  He  was  educated  at  the  Univer- 
sity of  Glasgow,  after  having  previously  received 
some  instruction  in  mathematics  from  Colin 
Maclaurin.  In  1780  he  founded  the  Society  of 
Scottish  Antiquaries.  Among  his  publications 
may  be  mentioned:  An  Account  of  the  Life, 
Writings  a)ul  Inventions  of  Xapier  of  Merchiston 
(with  Dr.  Walter  Minto,  1787)  ;  Essays  on  the 
Lives  of  Fletcher  Saltoun  and  the  Poet  Thomson 
(1729)  ;  A)ton!/inoi(s  u)id  Fugitive  Essays. 

ERSKINE,  Ebexezer  (1680-1754).  A  Scottish 
theologian,  the  founder  of  the  Secession  Church 
in  Scotland.  He  was  the  son  of  the  Rev.  Henry 
Erskine,  minister  of  Chirnside,  in  Berwickshire, 
and  was  born  at  Drvburgh,  Berwickshire,  June 
22,  1680.  He  studied  at  Edinburgh,  and  after 
acting  for  some  time  as  tutor  and  chaplain  in  the 
family  of  the  Earl  of  Rothes,  he  was  licensed  to 
preach  the  Gospel,  by  the  presbytery  of  Kirk- 
caldy, in  1703.  In  the  same  year  he  was  appoint- 
(>d  minister  of  Portmoak,  in  the  shire  of  Kinross. 
In  1731  he  was  transferred  to  Stirling,  after  hav- 
ing discharged  the  pastoral  office  in  Portmoak  for 
28  years.  Previous  to  this  event,  however,  the 
religious  peculiarities  of  Erskine  had  brought 
him  into  unpleasant  relations  with  some  of  his 
brethren,  by  the  tendency  he  exhibited  in  a  book 
called  the  Marroic  of  Modern  Divinity,  marked 
by  its  strongly  evangelical  doctrine  and  senti- 
ment :  and  ultimately  he  involved  himself  in  such 
antagonism  to  the  Church  of  Scotland,  or  at  least 
to  the  ruling  party  in  it  at  the  time,  that,  along 
with  three  other  clerg\'men,  he  was  deposed  in 
1733.  (See  Presdyteriaxism.)  He  was  shortly 
after  joined  by  his  brother  Ralph  and  several 
other  ministers.  They  now  virtually  formed  a 
distinct  sect,  but  they  still  continued  to  occupy 
their  parish  churches.  The  synod  in  1734  re- 
stored them  to  their  legal  connection  with  the 
Church,  but  Erskine  would  not  accept  its  action. 
In  1736  Erskine  and  his  friends  formally  seceded, 
but  still  it  was  not  till  1740  that  they  were  eject- 
ed from  their  churches.  Shortly  after  this,  a 
quarrel  broke  out  amonj  the  seceders  in  regard  to 
the  propriety  of  taking  the  civic  oath  required  of 
burgesses  of  Edinburgh,  Glasgow,  and  Perth. 
The  result  was  a  division  of  the  sect  into  two 
bodies,  the  Burgliers  and  Antiburghers.  Erskine 
was  the  leader  of  the  Burghers.  He  died  in 
Stirling,  June  2,  1754.  Consult  his  life,  by  J. 
Ker    (London,    1881). 

ERSKINE,  John  (1721-1803).  A  Scottish 
lawyer.     He  was  born  in  England,  a  brother  of 
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Thomas,  Lord  Eiskine.  He  was  a  Whig  in  poli- 
tics, and  was  appointed  Lord  Advocate  in  1783 
and  again  in  180U.  His  fame  rests  chieily  on  his 
wit  and  eloquence  at  the  Scottish  bar. 

ERSKINE,  John  (1721-1803).  A  Scottish 
theologian,  son  of  John  Erskine,  of  Carnock ;  he 
was  born  in  Edinburgh,  June  2,  1721,  studied  at 
the  University  of  Edinburgh,  and  in  1743  was  li- 
censed to  preach  by  the  presbytery  of  Dunblane. 
In  the  following  year  he  was  ordained  minister  of 
Kirkintilloch,  near  Glasgow,  where  he  remained 
until  1753,  wlien  he  was  presented  to  the  parish 
of  Culross,  in  tlie  presbytery  of  Dunfermline.  In 
1758  he  was  transferred  to  New  Greyfriars 
Church,  Edinburgh,  and  in  1767  he  was  pro- 
moted to  the  collegiate  charge  of  Old  Greyfriars, 
where  he  had  for  his  colleague  Dr.  Robertson. 
In  the  General  Assembly  of  the  Church  of  Scot- 
land he  was  for  many  years  the  leader  of  the 
popular  or  evangelical  party.  He  died  in  Edin- 
burgh, January  19,  1803.  Erskine's  writings  are 
exceedingly  numerous.  They  consist  of  essays, 
letters,  sermons,  dissertations,  pamphlets,  etc., 
mainly  of  a  religious  character,  and  exhibit  a  su- 
perior degree  of  abilitv.  For  his  life,  consult 
Wellwood  (Edinburgh,  "1818). 

ERSKINE,  John,  eighteenth  Lord  Erskine 
and  eleventh  Earl  of  Mar  (1675-1732).  A  Scot- 
tish politician.  He  was  born  at  Alloa,  and  in 
1708  became  Secretary  for  Scotland.  He  later 
became  one  of  the  principal  leaders  of  the  Jacob- 
ite party,  and  in  1715  was  appointed  commander- 
in-chief  of  the  Pretender's  forces  in  Scotland. 
He  fought  an  indecisive  battle  at  Sherifl'muir,  on 
November  13,  1715.  He  afterwards  accompanied 
the  Pretender  to  Saint-Germain,  where  he  en- 
gaged in  all  sorts  of  intrigues,  and  severed  his 
connection  with  the  Stuarts  in  1725.  He  was  un- 
scrupulous and  corrupt,  and  utterly  devoid  of 
principle  in  politics ;  but  he  is  said  to  have  been 
a  man  of  ability,  and  to  have  suggested  several 
imjiortant  municipal  improvements  for  Edin- 
burgh. 

ERSKINE,  John  (of  Carnock,  and  after- 
wards of  Cardross)  (1695-1768).  An  eminent 
Scottish  jurist  and  professor  of  Scots  law  in  the 
University  of  Edinburgh.  He  was  the  son  of  the 
Hon.  John  Erskine  of  Carnock,  third  son  of  Lord 
Cardross,  ^\hose  descendants  have  now  succeeded 
to  the  earldom  of  Buchan.  John  Erskine,  the 
father,  was  a  man  of  importance  in  his  day, 
not  only  on  account  of  the  family  to  Avhich  he 
belonged,  which  even  then  had  been  prolific  in 
historical  characters,  but  in  consequence  of  his 
personal  qvialities  and  the  positions  which  he 
held.  Having  been  forced  to  quit  Scotland  from 
his  attachment  to  the  Presbyterian  religion,  he 
retired  to  Holland,  and  became  an  officer  in  the 
service  of  the  Prince  of  Orange.  At  the  Revolu- 
tion he  accompanied  William  to  England,  and  as 
a  reward  for  his  services  was  appointed  Lieu- 
tenant-Governor of  Stirling  Castle  and  lieutenant- 
colonel  of  a  regiment  of  foot.  John  Erskine.  the 
younger,  born  1605,  became  a  member  of  the 
Faculty  of  Advocates  in  1719,  but  did  not  succeed 
as  a  practitioner  of  the  law.  On  the  death  of 
Alexander  Bain  in  1737,  Erskine  was  nominated 
to  succeed  him  in  the  chair  of  Scots  law,  an  oirice 
the  duties  of  which  he  performed  with  great 
reputation  for  twenty-eight  years.  In  1754  he 
published  his  well-known  Principle  of  the  Law 
of   Scotland,   which,    like   the    Commentaries    of 


Blackstone  in  England  and  America,  became  the 
favorite  text-book  for  many  successive  genera- 
tions of  law  students.  On  his  retirement  from 
the  professorship  in  1765,  Erskine  occupied  him- 
self in  preparing  his  more  important  work,  The 
Institutes  of  the  Laics  of  Scotland,  bvit  it  was 
not  published  till  1773,  five  years  after  his  death. 
Erskine  was  twice  married — first  to  Miss  Mel- 
ville, of  the  noble  family  of  Leven  and  ^Melville, 
by  whom  he  left  the  aftervvards  celebrated  clergj-- 
man,  fJohn  Erskine ;  and,  second,  to  Ann,  second 
daughter  of  Stirling  of  Keir,  by  whom  he  had 
four  sons  and  two  daughters.  As  a  legal  writer 
Erskine  is  inferior  to  none  of  the  Scottish  jurists, 
with  the  single  excejjtion  of  Lord  Stair,  who  had 
the  benefit  of  the  more  learned  and  wider  judicial 
training  of  earlier  lawyers  who  were  educated  in 
a  Continental  school.  But  of  all  those  depart- 
ments which  constitute  the  law  of  Scotland,  as 
developed  by  the  usages  and  forms  of  society  in 
the  country  itself,  there  is  at  the  present  day 
no  clearer,  sounder,  or  more  trustworthy  expos- 
itor than  Erskine. 

ERSKINE,  John,  of  Dun  ( 1509-91 ) .  A  Scot- 
tish reformer.  He  came  of  a  noble  family,  which 
lost  several  distinguished  members  at  Flodden 
Field.  He  was  educated  at  a  foreign  university, 
and  was  one  of  the  first  followers  of  Knox,  his 
signature  being  aflJixed  to  the  first  covenant  of  the 
Scottisli  reformers.  He  was  one  of  the  commis- 
sioners sent  to  France  to  attend  the  marriage  of 
Queen  ]\Iary.  and  acted  as  mediator  between 
Knox  and  the  Queen  on  the  occasion  of  their  cele- 
brated interview.  In  1578  he  assisted  in  the 
compilation  of  The  Second  Book  of  Discipline. 

ERSKINE,  Ralph  (1685-1752).  A  Scottish 
clergsnian.  He  was  born  at  Monilaws,  in  North- 
umberland; studied  at  the  Universitj^  of  Edin- 
burgh; was  licensed  to  preach  in  1709,  and  be- 
came pastor  at  Dunfermline  in  1711.  He  sympa- 
thized witli  the  sentiments  of  his  brother,  Eben- 
ezer  Erskine  (q.v.),  who  founded  the  Scottish 
Secession  Church,  and  in  1737  formally  with- 
drew from  the  Church  of  Scotland.  Like  his 
brother,  he  was  a  most  popular  preacher.  His 
Gospel  Sonnets  (25th  ed.  1795)  are  well  kno^\-n, 
and  his  poem  Smokin;/  Spiritualized,  often  quot- 
ed, is  interesting  for  its  quaint  conceit. 

ERSKINE,  Thomas,  Lord  (1750-1823).  An 
eminent  Scottish  lawyer  and  pleader.  He  was 
born  in  Edinburgh,  January  21,  1750,  the  young- 
est son  of  Henry  David,  tlie  tenth  Earl  of  Buchan, 
and  Agnes,  second  daughter  of  Sir  James  Stewart, 
Bart.,  of  Goodtrees.  Because  of  the  straitened 
circumstances  of  his  fatlier,  his  desire  for  a  uni- 
versity education  was  not  gratified,  although  he 
attended  classes  at  Saint  Andrews  University 
during  1762  and  1763.  At  the  age  of  fourteen  he 
entered  the  navy  as  midshipman.  For  some  time 
he  was  stationed  in  the  West  Indies,  where  he 
had  ample  leisure  for  indulging  his  taste  for 
literature  and  some  forms  of  natural  science. 
Returning  to  England  soon  after  the  death  of  his 
father,  lie  gave  up  the  navy  for  the  army,  ex- 
pending his  entire  sliare  of  his  father's  estate 
in  purchasing  a  commission  in  the  regiment  of 
which  the  Duke  of  Argyll  was  colonel.  In  1770 
he  married  a  daughter  of  Daniel  Moore,  IM.P. 
for  Marlow.  During  the  next  two  years  he  was 
stationed  at  Minorca.  As  his  militars'  duties 
were  not  arduous,  he  indulged  again  his  literary 
tastes,   reading   widely   and   gaining   some   repu- 
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tation  as  a  writer.  Returning  to  London  in  1772, 
his  family  connections  and  his  personal  qualities 
gained  for  him  easy  admission  to  society,  in 
which  he  became  a  favorite.  Boswell,  in  record- 
ing the  introduction  of  Erskine  to  Johnson,  tells 
us  that  the  young  Scotch  officer  "talked  with  a 
vivacity,  fluency,  and  precision  that  attracted 
particular  attention." 

Although  he  had  been  promoted  to  a  lieu- 
tenancy, he  was  led  by  a  chance  conversation 
with  J^ord  Mansfield  to  make  a  second  change  in 
his  profession — to  give  up  the  army  for  the  bar. 
He  sold  his  commission  in  1775,  entered  Lincoln's 
Inn.  became  a  student  in  the  Chambers  of 
Buller  (aftenvards  Mr.  Justice  Duller),  matricu- 
lated as  a  gentleman  commoner  in  Trinity  Col- 
lege. Cambridge,  and  was  called  to  the  bar  in  1778. 
During  this  period  of  study  he  was  very  poor; 
and  he  declares  that  he  was  spurred  to  the 
eloquence  which  gained  for  him  instant  fame, 
in  ins  first  case,  by  the  thought  that  his  chil- 
dren were  plucking  at  his  gown,  crj'ing  to  him 
that  now  was  the  time  to  get  them  bread.  Not 
only  did  his  remarkable  address  'entrance  the 
judges  and  the  audience,'  but  it  brought  him 
many  retainers  and  opened  to  him  a  lucrative 
])ractice.  In  1779  he  received  from  Admiral 
Ke])pel,  whose  acquittal  upon  court-martial  he 
had  secured,  a  thousand  pounds  fee.  Five  years 
later  his  annual  income  had  increased  to  £3000, 
and  it  is  said  that  he  made  while  at  the  bar 
£150.000.  He  was  not  a  great  la\\yer,  but  his 
imfailing  courtesy,  good  humor,  high  spirits, 
and  great  eloquence  placed  him  at  the  head  of 
the  English  bar.  His  most  remarkable  successes 
as  an  advocate  were  gained  in  a  series  of  liti- 
gations connected  with  the  law  of  libel  and 
treason.  His  defense  of  the  Dean  of  Saint 
Asaph  led  to  the  passing  of  Fox's  Libel  Act  in 
1792,  which  affirmed  the  doctrine  for  which  Ers- 
kine  had  contended,  that  the  question  whether  a 
particular  publication  is  libelous  or  not  is  for  the 
jury  and  not  for  the  court.  By  his  successful  de- 
fense of  Walker.  Hardy,  Home  Tooke,  and 
others,  he  exploded  the  theor^^  of  constructive 
treason  upon  which  the  prosecutions  of  these  per- 
sons were  based,  and  rendered  invaluable  service 
to  the  cause  of  personal  lioerty.  In  all  these 
cases,  as  well  as  in  his  defense  of  Paine  on  the 
occasion  of  the  publication  of  "The  Rights  of 
ilan,"  he  displayed  great  moral  courage  and  a 
lofty  conception  of  professional  duty. 

Erskine  entered  Parliament  in  1783,  but  his 
career  both  in  the  House  of  Commons  and  in 
the  House  of  Lords  was  in  striking  contrast  with 
that  at  the  bar.  His  maiden  speech  was  a  failure 
owing  to  his  fear  of  Pitt.  On  other  occasions  he 
actually  broke  down,  and  he  was  never  able  to 
address  Parliament  with  the  eloquence  and  power 
■v\hich  chnriu-terizod  his  forensic  efforts.  In  1806 
he  was  made  Lord  Chancellor  and  elevated  to  a 
])eerage  with  the  title  of  Baron  Erskine  of 
Restormel.  His  reputation  was  not  enhanced  by 
his  labors  in  this  office,  and  after  his  retirement 
from  the  Chancellorship,  when  the  Whigs  went 
out  of  office  in  1807,  he  sank  into  comparative 
insignificance  and  poverty.  Dying  in  1823,  he 
left  his  second  wife  and  young  child  in  straitened 
circumstances.  Campbell.  Liver,  of  the  Chancel- 
lors (London,  1808)  ;  High,  Speeches  of  Lord 
Erskine  (Chicago,  1876). 


ERSKINE,  Thomas,  of  Linlathen  (1788- 
1870).  A  Scottish  writer  on  theology.  He  was 
born  at  Edinburgh:  studied  law  at  Edinburgh 
fniversity,  and  practiced  from  1810  until  1816, 
when  he  retired  from  the  bar  and  devoted  himself 
to  literary  work.  His  theological  views,  particu- 
larly those  regarding  the  Atonement,  were  not 
then  considered  orthodox ;  but  his  earnestness  won 
them  favor,  and  John  ]\IcLeod  Campbell  (q.v. ) 
and  Frederic  Denison  Maurice  (q.v.)  were  much 
indebted  to  them.  It  was  the  public  advocacy  of 
them  which  led  to  Campbell's  expulsion  from  the 
Kirk.  Erskine's  principal  writings  are :  Re- 
ynarks  on  the  InfcDial  Evidence  of  the  Truth  of 
Revealed  Religion  (1820,  10th  ed.  1878);  The 
Unconditional  Frceness  of  the  Gospel  (1828,  new 
ed.  1873)  ;  and  The  Doctrine  of  Election  (1837, 
2d  ed.  1878).  His  Ijctters  appeared  in  1877, 
edited  by  Dr.  William  Hanna.  with  contributions 
by  Principal  J.  C.  Shaip  and  Dean  Stanley. 

ERUPTIVE  ROCKS.     See  Igneous  Rocks. 

ERWIN,  er'ven  (  ?-1318).  A  German  archi- 
tect, born  at  Steinbach.  When  the  great  tower 
of  the  Strassburg  Cathedral,  which  had  been 
partly  constructed  of  wood  in  the  reign  of  Dago- 
bert  L,  burned  down,  Erwin  was  called  up  to 
supply  designs  for  the  new  towers  and  a  fagade 
to  take  the  place  of  the  original  tower.  He 
began  the  work  in  1227.  but  at  his  death  it  was 
not  nearly  completed,  and  his  two  sons,  Johannes 
(  ?-c.l342)  and  Erwin,  finished  it  from  his  draw- 
ings, which  are  still  at  Strassburg.  The  name 
Erwin  von  Steinbach,  by  which  he  is  generally 
known,  was  not  applied  to  him  before  the  sev- 
enteenth century. 

ERXLEBEN,  erks'la-bcn.  Johanx  Christian 
(1744-77).  A  German  physician  and  naturalist. 
He  was  born  at  Quedlinburg,  and  was  a  son  of  the 
highly  gifted  Dorothea  Christine  Erxleben,  the 
first  woman  who  obtained  the  degree  of  doctor  of 
medicine  in  Germany.  He  was  educated  at  Giit- 
tingen,  where  he  occupied  the  chair  of  natural 
philosophy  from  1771  until  his  death.  His  prin- 
cipal works  are  the  text-books  Anfangsgriinde  der 
'Saturgeschichte  (4th  ed.  1791),  and  Anfangs- 
griinde  der  ^aturlehre   (8th  ed.   1794). 

ER'YCI'NA  (Lat..  relating  to  Eryx,  from 
Eryx,  Gk. 'E/^yf,  a  mountain  in  Sicily).  A  name 
of  Aphrodite. 

ER'YMAN'THtrS  (Lat..  from  Gk. 'E/3t5,uav^of, 
Erymanthos) .  The  ancient  name  of  a  mountain 
chain  in  the  extreme  northwest  corner  of  Arcadia, 
now  called  Olonos.  The  highest  peak  is  7300  feet. 
A  small  river,  also  called  anciently  Er^inanthus 
(at  present  Douana),  rises  in  the  mountains  and 
eventually  joins  the  Alpheus  on  the  borders  of 
Elis.  This  region  was  the  scene  of  the  famous 
struggle  of  Heracles  with  the  Er^nnanthian  boar. 
Being  ordered  to  bring  the  animal  to  IMycense 
alive,  Heracles  chased  it  into  the  deep  snow,  and, 
having  tluis  tired  it  outj  caught  it  in  a  noose. 

ERYNGO,  e-rin'go  (Lat.  eryngion,  erynge, 
Gk.  ripvyyior,  eryngion.  vi^^yv,  ^''tPtge,  eryngo)  , 
Erynginm.  A  genus  of  plants  of  the  natural  or- 
der Umbellifera>.  which  have  simple  umbels,  re- 
sembling the  heads  of  some  composite  flowers. 
The  species  number  about  150,  and  are  mostly 
natives  of  the  wariner  temperate  parts  of  the 
world,  with  alternate  simple  or  divided  leaves, 
which  have  marginal  spines.  One  species,  the  sea- 
er}^lgo    or    sea-holly     (Erynginm     tnaritimum) , 
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which  is  common  in  the  British  Isles  and  is  fre- 
quent on  sandy  seashores,  is  a  very  stiff,  rigid, 
and  glaucous  plant.  Eiyngium  campestre  has 
alsobeen  found  in  England  and  Ireland,  but  is  very 
rare.  Its  root  was  formerly  much  employed  in  some 
parts  of  Europe  as  a  tonic.  The  root  of  Eryngium 
maritimum  is  used  in  the  same  way,  jjossesses  the 
same  properties,  and  is  sweet  and  aromatic.  It 
is  sold  in  a  candied  state,  and  was  formerly  re- 
puted to  be  a  stimulant,  restorative,  and  aphro- 
disiac. Eryngo-root  has  also  been  used  as  an 
aperient  and  diuretic.  Linnaeus  recommends  the 
blanched  shoots  of  Eryngium  maritinumi  as  a 
substitute  for  asparagus.  Eryngium  faetidum,  a 
native  of  the  warm  parts  of  America,  is  called  fit- 
weed  in  the  West  Indies,  a  decoction  of  it  being 
much  used  as  a  remedy  in  hysterical  cases. 
Eryngium  yuccaefolium,  a  native  of  low,  wet 
places  in  North  and  South  America,  is  called 
rattlesnake-master  and  button-snakeroot.  The 
root  is  diaphoretic  and  expectorant,  and  has  a 
spurious  reputation  as  a  cure  for  the  bite  of  a 
rattlesnake.  A  number  of  species  are  cultivated 
as  ornamentals  on  account  of  their  curious  habit 
of  growth  and  the  steel-blue  color  of  their  stems 
and  bracts. 

ER'YON  (Neo-Lat.,  from  Gk.  epvcjv,  pres.  part, 
of  ipijeiv,  eryein,  to  draw  out).  A  fossil  macru- 
ran  crustacean  found  in  the  Mesozoic  rocks  of 
Europe.  The  quadrate  carapace  is  thin  and  flat, 
with  deeply  denticulate  lateral  margins,  a 
straight  or  dented  front  margin,  and  a  broadly 
truncated  posterior  margin.  The  thoracic  legs 
are  slender  and  bear  pincers,  the  first  pair  being 
much  longer  than  the  others.  The  abdomen  is 
shorter  than  the  carapace,  and  the  caudal  swim- 
ming-plates are  small.  About  six  species  are 
known,  ranging  from  the  Liassic  of  England, 
through  the  Jurassic,  into  the  lower  Cretaceous 
of  Silesia.  The  best-known  species  is  Erj^on  pro- 
pinquus,  with  a  body  five  inches  long,  of  which 
finely  preserved  specimens  have  been  fovind  in  the 
Jurassic  lithographic  limestones  of  Solenhofen, 
Bavaria.  Eryon  has  a  modern  ally  in  the  blind 
genus  Willemoesia,  Avhich  inhabits  the  deepest 
portions  of  the  ocean.  For  illustration,  see  Plate 
of  Crustacea,  Fossil. 

ERYSICHTHON,  er'i-sik'thon  (Lat.,  from 
Gk.  ''EpvffixSoov,  earth-render) .  Son  of  the  Thessa- 
lian  King  Triopas,  pvinished  by  Demeter  with  un- 
appeasable hunger  because  he  cut  down  trees  in  a 
grove  sacred  to  the  goddess.  His  daughter 
Mnestra,  who  had  received  from  Poseidon  the  gift 
of  transforming  herself  into  different  shapes,  was 
repeatedly  sold  by  her  father  under  the  forms  of 
a  bird,  a  cow,  and  a  horse,  and  each  time  re- 
turned to  him.  But  his  hunger  remained  un- 
satisfied, and  he  finally  devoured  his  own  limbs 
and  died. 

ERYS^MTTM  (Lat.,  from  Gk.  iptia-ifiov,  crysi- 
mon,  hedge-mustard).  A  genus  of  plants  of  the 
natural  order  Crnciferm,  with  four-sided  seed  pods. 
Erysimum  cheiranthoides,  a  branching  annual, 
about  18  inches  high,  with  lanceolate  scarcelv 
toothed  leaves,  and  small  yellow  flowers,  is  foimd 
in  many  parts  of  Europe,  and  also  in  North 
America.  It  is  not  imcommon  in  waste  places  and 
cultivated  grounds  in  the  British  Isles,  but  may 
perhaps  have  been  originally  introduced  for  its 
medicinal  use.  Its  seeds  were  formerly  much  em- 
ployed as  an  anthelmintic,  from  which  it  has  the 
name  of  wormseed.     It  is  also  called  treacle  mus- 


tard, because  it  was  employed  as  an  ingredient  in 
the  famous  Venice  treacle.  Erysimum  perfoliatum, 
or  Conryngia  orientalis,  is  cultivated  in  Japan  for 
the  fixed  oils  contained  in  its  seed.  This  plant 
has  been  introduced  into  parts  of  Canada  and  the 
United  States,  where  it  threatens  to  become  a 
troublesome  weed.  Some  of  the  plants  formerly 
referred  to  as  Erv'simum  are  now  included  in 
other  genera,  as  Sisymbrium  and  AUiaria  (q.v.). 

ERYSIPELAS  (Lat.,  from  Gk.  ipvaiweXas, 
from  ipvffi-,  cry  si-,  variant  of  ipvdpds,  erythros, 
red,  Lat.  ruber,  riifus,  Eng.  red,  Ger.  rot,  Ir.  ruad, 
OChurch  Slav,  rudru,  Skt.  rudhira,  red  +  ttAXt?, 
pelle,  skin,  Lat.  pellis,  Eng.  fell,  Ger.  Fell,  Lith. 
pleve,  skin),  or  Saint  Anthony's  Fire.  An  in- 
flammatory disease  of  the  skin  and  subcutane- 
ous tissues,  attended  by  diffused  redness  and 
swelling  of  the  part  affected,  and  in  the  end 
either  by  desquamation  or  by  vesication  of  the 
cuticle,  or  scarf-skin,  in  the  milder  forms,  and  by 
suppuration  of  the  deeper  parts  in  the  severer 
varieties  of  the  disease  (phlegmonous  erysipelas). 
Erysipelas  affects,  in  a  large  proportion  of  in- 
stances, the  face  and  head ;  it  is  apt  to  be  at- 
tended with  fever,  and  often  with  delirium  and 
meningitis.  Severe  or  phlegmonous  erysipelas 
is  apt  to  be  succeeded  by  protracted  and  exhaust- 
ing suppurations,  and  sometimes  by  diseases  of 
the  bones  or  inflammations  of  the  internal  or- 
gans. Erysipelas  is  frequently  an  epidemic  dis- 
ease in  surgical  hospitals,  especially  on  the  field 
of  battle.  (See  Epidemic.)  It  is  dangerously 
infectious.  The  treatment  is  supportive;  tonics, 
such  as  iron,  stiychnine,  and  quinine :  easily 
digested  diet,  principall}^  of  milk;  aseptic  dress- 
ings, and  occasionally  incisions  in  deep  erysipelas 
with  tension  or  suppuration.  It  was  at  one  time 
thought  that  a  special  coccus,  called  by  Fehleisen 
the  Streptococcus  erysipelatis,  was  always  asso- 
ciated with  the  disease.  It  is  now  believed  that 
the  Streptococcus  pyogenes  is  the  causative  germ. 
The  presence  of  the  bacteria  in  the  subcutaneous 
tissues  causes  redness  of  the  overlying  skin  and 
more  or  less  infiltration  of  the  tissues  with 
serum,  or  with  serum  and  pus.     See  Ichthyol. 

ER'YTHE'MA  (Neo-Lat.,  from  Gk.  fpii^T/^a, 
redness,  from  epvOalveiv,  erythainein,  to  redden, 
from  epv0p6s,  eryfJiros,  red).  A  term  which  has 
been  loosely  applied  to  many  different  diseases. 
In  its  correct  usage  it  denotes  not  a  disease, 
but  a  symptom;  viz.  a  local  congestion  (or  hyper- 
a>mia)  accompanied  with  superficial  redness, 
which  disappears  under  slight  pressure  (White- 
house).  Simple  erythema  consists  of  patches  of 
rose,  scarlet,  or  deep  purplish  red,  in  spots,  rings, 
or  irregular  patterns,  or  in  areas  with  faint  mar- 
gins. There  are  heat  and  tingling,  rarely  tender- 
ness. Heat,  cold,  friction,  and  pressure,  bites  and 
stings,  irritant  sidistances  and  clieniicals.  com- 
prise tlie  external  causes;  while  rlieinnatism, 
drugs,  toxin  produced  during  fever  or  indiges- 
tion, and  reflex  nerve  action,  are  the  principal 
internal  causes.  In  inflammatory  erythema  there 
is  an  exudation,  with  elevation  of  the  red  surface, 
and  sometimes  an  extravasation  of  blood.  (See 
Chilblain;  Frostbite.)  There  may  ho  pap- 
ules, vesicles,  or  irregular  markings,  nodules  or 
blf)od-blisters  (cryihema  exudativiim  multiforme, 
irel)ra).  There  mav  be  fe\'er,  gastric  symptoms, 
coated  tongue,  followed  by  pain  and  swelling 
about  the  joints,  especially  in  the  lower  extremi- 
ties, witli  tlie  formation  of  nodes  along  the  shins 
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and  tops  (dorsa)  of  the  feet;  this  constituting 
erythema  nodosum,  or  dermatitis  contusiformis. 
In  all  forms,  nourishing  diet,  tonics,  hygiene,  reg- 
ulation of  digestion,  removal  of  cause,  diuretics, 
and  alkaline"  solutions,  oil  inunctions  and  pro- 
tective powders  or  iehthyol  are  useful  in  the 
treatment. 

ERYTH'IA.     One  of  the  Hesperides. 

ERYTHR^'A.     See  Cextauky. 

ERYTHR^A.     See  Eritrea. 

ER'YTHR-ffi'AN  SEA  (Lat.  Hare  Erythrw- 
um,  Gk.  7]  eiivd,>a.  SaXacrffa,  he  erythra  thalassa, 
the' red  .sea).  In  ancient  geography,  a  name  ap- 
plied to  an  indefinite  expanse  of  the  Indian 
Ocean,  including  the  Arabian  Sea  and  Persian 
Gulf.  Later  geographers  restricted  the  name 
Erythnean  to  the  Arabian  Sea. 

ERYTHRO'NIUM  (Neo-Lat.,  from  Gk.  ipv- 
e,)6nov,  eriitlironioH,  the  name  of  some  plant, 
from  ipvOpdi,  eri/thros,  red),  Dog's-Tooth  Vio- 
let, or  Auuer'.s-Toxgue.  A  genus  of  bulbous- 
rooted  plants  of  the  natural  order  Liliacete,  found 
in  the  light,  rich  soil  of  cool,  moist,  but  not  dense- 
Iv  shaded  woods  of  the  north  temperate  zone. 
Xine  species  with  numerous  well-marked  varie- 
ties are  indigenous  in  British  Columbia.  Washing- 
ton, and  Oregon :  one  in  the  Rocky  ]Mountains  from 
Colorado  to  California :  four  in  eastern  North 
America,  and  four  in  the  Old  \Yorld.  In  early 
spring  two  radical  leaves,  often  handsomely  mot- 
tled, api)ear ;  between  them  is  a  naked  scape  bear- 
ing one  or  several  flowers  with  more  or  less  re- 
flexed  petals,  whose  colors  range  in  some  species 
through  various  shades  of  yellow  to  white,  in 
others  from  greenish  to  lavender  and  reddish 
tints.  Erythronium  grandiflorum  (for  illustra- 
tion, see  Plate  of  California  Flora  ) .  one  of  the 
Pacific  Coast  species,  has  unmottled  leaves,  pro- 
duces 1-5  very  bright  yellow  flowers  on  each 
scape.  Erythronium  Amcricanum,  of  which 
there  are  several  varieties,  is  the  commonest  spe- 
cies east  of  the  Mississippi,  its  range  extending 
from  Canada  to  the  Gulf  States.  (For  illustra- 
tion, see  Plate  of  Liliace.e.)  The  name  'adder's- 
tongue'  is  also  applied  to  the  fern  Ophioglossum 
^•ulgatum. 

ERYTH'ROPHYLL  ( from  Gk.  kfJvOpbs,  enj- 
thros,  red  —  (pv\\oi\  ijliyUoii.  leaf).  A  name  for- 
merly applied  to  the  red  pigments  appearing  in 
leaves  in  autumn.  See  Axthocyax  ;  Color  in 
Plant.s. 
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See  Coca. 
See  Eisexerz. 


E'RYX  (Lat.,  from  Gk.'E/)i/|).  An  ancient 
city  and  mountain  in  the  western  part  of  Sicily, 
near  the  seashore  and  Drepanum  (Trapani).  The 
mountain  is  now  known  as  Monte  San  Giuliano. 
The  summit  was  occupied  by  a  famous  shrine 
of  Venus  Erycina.  During  the  first  Punic  War 
it  was  held  by  Hamilcar  Barca. 

ERZERTTM,  er'z'-room'.  or  ERZEROTJM. 
The  caiiital  of  the  vilayet  of  the  same  name  in 
Turkish  Armenia,  situated  on  a  plain  GOOO 
feet  above  the  level  of  the  sea  ( ^lap :  Turkey  in 
Asia,  J  3).  There  are  a  number  of  mosques, 
baths,  and  mausoleums.  Its  fortifications  have 
been  renewed  since  1864.  and  Ezerum  is  regarded 
of  considerable  military  importance  OAving  to  its 
inaccessible  position  and  proximity  to  the  fron- 
tier.    Erzerum  is  famous  for  its  copper  and  iron 


ware,  as  well  as  for  its  shawls  and  carpets.  The 
industries,  however,  have  declined  considerably 
on  account  of  emigration  and  the  turbulent  state 
of  the  country.  Its  commerce,  which  was  mostly 
with  Persia,  has  diminished  since  the  completion 
of  the  Transcaucasian  Eailway,  over  which  route 
the  trade  between  Persia  and  Europe  is  mainly 
carried.  The  population  is  estimated  at  about 
40.000,  about  half  of  whom  are  Turks,  the  rest 
being  Armenians,  Persians,  and  Greeks.  It  is  the 
seat  of  several  consular  representatives,  mcluding 
one  from  the  I'nited  States. 

Erzerum  is  an  ancient  town.  Its  Armenian 
name  was  Garin  Khalakh.  Near  it  stood  the  old 
Syro-Armenian  town  of  Arsen.  When  the  Sel- 
juks  captured  this  place,  the  inhabitants  fled  to 
a  fortress  at  Ei'zerum,  which  the  Seljuks  accord- 
ingly called  Arsen-er-Eum,  i.e.  Arsen  of  the  Ro- 
mans (or  Byzantines),  whence  the  modern  Erze- 
rum. In  1201  it  fell  into  the  hands  of  the  Sel- 
juks; of  the  Mongols  in  1242;  and  finally,  in 
1517.  into  those  of  the  Turks.  In  the  war  of 
1828-29,  between  the  Turks  and  the  Russians,  the 
taking  of  Erzerum  by  the  latter  decided  the  cam- 
paign in  Asia.  Erzerum  was  an  important  mili- 
tary centre  during  the  war  of  1877-78,  and  held 
out  against  the  Russians,  who  were  allowed  to 
occupy  it  at  the  close  of  the  war.  In  October, 
1878,  it  was  returned  to  the  Turks. 

ERZGEBIRGE,  erts'gc-ber'gc  (Ger.,  Ore 
Mountains).  A  mountain  range  of  Europe,  ex- 
tending along  the  boundary  line  between  Saxony 
and  Bohemia  (Map:  Germany.  E  3).  It  stretches 
southwest  and  northeast  for  a  distance  of  about 
100  miles,  from  the  Elster  ^Mountains  on  the 
southwest  to  the  Elbsandstein  ^lountains  on 
the  northeast.  It  has  a  breadth  of  about  25 
miles,  and  rises  abruptly  on  the  southern  side, 
while  the  northern  side  slopes  gradually  and  con- 
tains many  well-cultivated  and  fertile  valleys. 
The  highest  peak,  the  Keilberg.  is  4000  feet  high, 
while  the  average  elevation  is  about  2500  feet. 
The  Elbe  receives  the  drainage  from  both  sides 
of  the  watershed :  on  the  south  through  the  Eger, 
and  on  the  north  chiefly  through  the  Mulde.  The 
range  is  crossed  by  numerous  passes  and  railway 
lines.  The  forests  are  very  extensive  and  the 
climate  is  somewhat  rigorous.  The  main  central 
mass  is  gneiss,  with  mica  schist  on  the  north- 
ern slope,  but  with  some  crops  of  eruptive  rocks. 
Tlie  mineral  deposits  from  which  the  range  takes 
its  name  are  of  great  importance.  Silver  was 
found  in  the  Erzgebirge  as  early  as  the  twelfth 
century,  and  lead,  co]iper.  tin.  iron,  nickel,  and 
cobalt  have  been  mined  for  a  long  time.  Large 
deposits  of  coal  are  also  found,  and  the  industrial 
importance  of  Saxony  and  Bohemia  is  due  to  a 
large  extent  to  the  mineral  wealth  of  the  Erzge- 
birge. 

ERZINGAN,  er'zlng-rrn.  The  capital  of  a 
sanjak  in  the  Vilayet  of  Erzerum,  Asiatic 
Turkey.  on  the  Sivas-Erzerum  road.  86 
miles  southeast  of  Erzerum.  It  is  3900 
feet  above  sea-level,  on  the  western  fringe 
of  a  fertile  plain  watered  by  the  West- 
ern Euphrates.  It  is  an  important  gar- 
rison town,  and  its  chief  features  are  the  modern 
Government  buildings.  extensiAe  barracks,  and 
military  hospital.  Tliere  are  also  a  fine  new 
mosque,  a  good  bazaar,  an  Armenian  teachers' 
seminary,  and  Armenian  schools  for  juveniles. 
With   the   exception   of   the   main   thoroughfare. 
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the  streets  are  narrow  and  dirty.  There  are 
manufactures  of  silk,  cotton,  canvas,  and  copper 
Avare,  and  in  the  vicinity  are  Government  tan- 
neries and  clothing  factories.  Agriculture  is 
well  developed,  cereals  and  fruit  being  largely 
grown  on  the  surrounding  plains.  The  Arsinga 
of  mediijeval  times,  it  was  a  place  of  impor- 
tance as  early  as  the  fourth  century.  There  are 
now,  however,  few  traces  of  its  antiquities.  It 
was  almost  totally  destroyed  by  an  earthquake 
in  1774.  Population,  23.000,  of  which  two-thirds 
are  Mohammedans  and  the  rest  Ai-menians. 

E'SARHAD'DON  (Assyr.  Asshur-ah-iddina, 
Asshur  has  given  a  brother).  A  King  of  Assyria 
who  succeeded  his  father,  Sennacherib,  in  B.C. 
680.  He  had  been  placed  over  Babylonia  during 
his  father's  lifetime,  and  by  a  special  decree  had 
been  declared  heir  to  the  throne.  In  consequence 
perhaps  of  this  favoritism  shown  to  a  son  who 
was  not  the  eldest,  Sennacherib  was  murdered  by 
two  of  his  sons,  Sharezer  and  Adarmalik  (II. 
Kings  xix.  36-37 ) .  The  Babylonian  chronicle, 
however,  makes  mention  of  only  one  son  as  the 
assassin.  Proclaiming  himself  Governor  of  Baby- 
lonia, Esarhaddon  set  out  in  hot  haste  to  avenge 
his  father's  death.  The  Avar,  which  is  noted  in 
the  Babylonian  chronicle  as  an  interregnum, 
lasted  less  than  a  year,  and  at  the  end  of  that 
time  Esarhaddon  Avas  able  to  declare  him.self 
King  of  Assyria.  His  reign  of  elcAen  years  Avas 
full  of  military  campaigns.  He  conducted  success- 
ful operations  against  the  Chaldeans.  In  the  west, 
Sidon  Avas  captured  and  razed  to  the  ground. 
Tyre  he  tried  to  take,  but  failed.  His  most  im- 
portant enterprise  Avas  an  attack  upon  EgA'pt.  In 
tAvo  campaigns  (b.c.  673  and  670)  EgA'pt  Avas 
taken  and  reorganized  under  Assyrian  rule.  It 
Avas  Esarhaddon's  misfortune  that  during  his 
time  began  the  series  of  attacks  from  the  north 
Avhich  finally  ended  in  the  fall  of  Assyria  (see 
Assyria),  but  he  did  all  he  could  to  check  them. 
In  B.C. 668  Egypt  rebelled,  and  he  set  out  to  chas- 
tise the  rebels,  but  died  on  the  Avay.  He  showed 
a  great  predilection  for  Babylonia,  and,  granting 
the  people  as  much  independence  as  Avas  consist- 
ent Avith  the  recognition  of  Assyrian  supremacy, 
he  planned  the  rebtiilding  of  the  city,  which  had 
heen  destroyed  in  his  father's  lifetime,  and  re- 
stored it  to  its  former  glory.  By  his  Avish  Sha- 
mash-shum-ukin  Avas  made  Governor  of  Baby- 
lonia and  Asurbanipal  King  of  Assyria.  Desjjite 
his  numerous  Avars,  he  found  time  for  elaborate 
huilding  enterprises. 

E'SATJ  (Heb.  fJsdu,  hairy).  According  to  the 
narrative  of  Genesis  (chaps.  xxA'.-xxxiii.) ,  the 
elder  son  of  Isaac  and  twin  brother  of  Jacob. 
The  narratiA^e  is  regarded  by  many  scholars  as 
symbolizing  the  history  of  Edom  and  Israel. 
Esau  is  A'icAved  as  the  ancestor  of  the  Edomites, 
and  hence  is  identified  with  Edom.  Avhile  Jacob  is 
identified  with  Israel.  Both  Esau  and  Jacob  are 
types  of  tlie  Bedouin,  tlie  former  of  the  Avilder 
species,  the  latter  of  the  pastoral  nomad.  The 
narrative  records  on  the  one  hand  the  common 
origin  of  the  Edomites  and  Hebrews,  and  on  the 
other  hand  their  hostility  to  one  another,  which 
is  represented  as  beginning  Avhile  both  are  still 
in  the  Avomb  ( Gen.  xxa'.  22 ) .  It  goes  on  to  say 
that  as  Esau  gi'ew  up  he  became  a  'man  of  the 
field,'  as  opposed  to  Jacob.  aaIio  'dwelt  in  tents' 
(Gen.  XXA-.  27).  As  the  elder  son  he  was  entitled 
to  precedence  over  Jacob,  but  sold  his  birthright 
Vol.  VI.- 54. 


to  his  brother  (id.,  29,  3i) .  In  spite  of  this  he 
attempted  to  secure  Isaac's  dying  blessing,  Avhich 
pertained  to  the  birthright;  but  Jacob,  disguising 
himself  as  Esau,  circumvented  him,  and  Esau 
received  but  a  secondary  blessing  (Gen.  xxvii. 
1-40).  Esau,  now  greatly  enraged,  resolved  to 
kill  his  brother,  and  Jacob  fled  to  escape  him 
(id.,  41,  45)  ;  but  on  Jacob's  return  from  sojourn- 
ing with  Laban,  twenty  years  after,  Esau  became 
reconciled  to  him  (Gen.  xxxiii.  1-15),  and  the 
two  brothers  later  buried  their  father  together 
(Gen.  XXXV.  29). 

This  narrative  is  regarded  by  the  critical 
scholar  as  a  compilation  of  the  two  sources, 
Yahwist  and  Elohist,  one  of  Avhich  at  least  took 
on  the  whole  a  more  honorable  view  of  Esau  than 
of  Jacob.  Jacob's  name  is  interpreted  by  Esau 
as  the  'deceiA'er,'  and  the  story  of  Jacob's  decep- 
tion of  his  father  is  told  in  a  maimer  Avhich,  de- 
spite all  endeavors  to  the  contrary,  arouses  sym- 
pathy for  Esau.  That  Jacob  as  the  younger  son 
sectires  the  birthright  and  the  blessing  not  only 
reflects  the  national  pride  Avhich  strove  to  give 
Israel  the  preference  over  Edom,  but  may,  in  a 
form  of  the  story  produced  by  a  Avriter  of  the 
southern  kingdom,  have  been  intended  to  cast  a 
reproach  on  the  more  powerful  northern  kingdom 
— which  Avas  Israel  nar  excellence — by  suggesting 
the  dishonest  manner  in  Avhich  the  north  oljtained 
its  more  prominent  position.  The  Judiieans  Avere 
closer  to  the  Edomites  than  the  northern  tribes, 
and  since  at  times  the  relations  between  the  two 
were  friendly,  a  form  of  the  old  story  of  Esati 
and  Jacob  may  haA-e  arisen  at  this  period  in  Avhich 
the  points  more  favorable  to  Esau  Avere  brought 
out.  Xaturally,  when  the  final  shape  Avas  giA'en 
to  the  combination  of  the  Yahwist  and  Elohist, 
the  conA'cntional  aIcav  regarding  Esau  and  Jacob 
Avas  already  established,  and  the  conduct  of  Edom 
at  the  destruction  of  Jerusalem,  in  aiding  the 
Babylonians  (see  Edom  and  cf.  Psa.  cxxxvii.  7). 
Avould  be  a  sufficient  reason  for  the  attempt  to 
put  Esau  in  the  most  unfaA-orable  light. 

ESBJERG,  esliyerg.  A  seaport  of  Denmark, 
situated  on  the  North  Sea,  opposite  the  island  of 
Fano,  and  35  miles  AA-est  of  Kolding  (IMap:  Den- 
mark, B  3 ) .  The  toAvn  has  considerable  manu- 
facturing and  fishing;  and  is  an  export  centre  for 
dairA'  products,  bacon,  and  beef.  It  has  steamship 
traific  Avith  England,  and  is  the  terminus  of  a  sub- 
marine cable  to  Calais.  Population,  in  1890, 
4111:  in  1901,  13,365. 

ESCALOP  (OF.  escalope,  from  MDutch  schel- 
pe,  Dutcli  schelp,  shell.  Icel.  skalpr.  sheath, 
OHG.  sl-elivo.  dialectic  Ger.  fUchelfe.  husk.  Eng. 
scalp),  or  Shell.  A  symbol  used  in  heraldry  to 
signify  that  the  bearer  has  made  many  long  a'ov- 
ages  by  sea.  As  an  emblem  of  pilgrimage  it 
Avas  commonly  giAcn  to  those  who  had  been  to 
the  Crusades,  and  it  came  to  be  regarded  as 
indicating  either  that  the  bearer  or  his  ancestor 
had  been  a  crusader.  The  esealop  shell  was  the 
emblem  of  Saint  James,  and  tliose  Avho  made  the 
pilgrimage  to  his  shrine  at  Compostela  Avere  en- 
titled to  bear  the  esealop  shells.    See  Her.aldry. 

ESCANABA,  es'ka-na'ba.  A  city  and  the 
county-seat  of  Delta  County.  Mich..  115  miles 
northeast  of  Green  Bay,  ^^'is. :  on  Little  Bay 
de  Xoquette,  an  inlet  of  Green  Bay.  Lake  ^lichi- 
gan.  and  on  the  Chicago  and  Xorthwestern  and 
the  Chicago.  ^Milwaukee  and  Saint  Paul  railroads 
(Map:     Michigan,  G  3).     It  has  a  good  harbor, 
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regular  steamboat  communication  with  a  number 
oAhe  lake  ports,  and  is  one  of  the  most  impor- 
tant shipping  points  for  the  Lake  Superior  iron 
re"ion.  There  are  five  iron  ore  docks  with  a 
capacity  of  95,000  tons,  and  also  large  merchan- 
dise docks,  the  trade  in  coal,  fish,  and  lumber 
being  extensive.  The  city  has  a  public  libra  17 
and  a  hospital;  and  among  the  prominent  build- 
ings are  the  high  school  and  public  schools,  city 
hall,  countv  jail,  and  court-house.  Population, 
in  1890,  0908;  in  1900,  9549. 

ESCAPE  (OF.  escaper,  cschaper,  Fr.  cchapper, 
It.  scappare,  to  escape;  probably  from  ML.  ex 
capa.  out  of  a  cloak  or  cape,  from  Lat.  ex,  out, 
and  ML.  eapa,  cape).  In  its  broadest  sense,  the 
liberation  of  a  person  from  lawful  arrest  in 
any  manner  or  for  any  time,  however  short,  not 
authorized  by  law.  If  the  liberation  is  accom- 
plished by  the  prisoner  himself  with  force,  it  is 
called  prison-breaking,  or  prison-hreach ;  if  it 
is  effected  by  others  with  force,  it  is  called 
rescue.  A  person  who  aids  a  criminal  in  escap- 
ing, or  in  attempting  to  escape,  is  guilty,  as  a 
rule,  of  the  same  grade  of  crime  and  liable  to 
tlie  same  punishment  as  the  prisoner  who  es- 
capes. This  principle  applies  also  to  officers 
who  voluntarily  permit  an  escape.  If  the  officer 
is  negligent,  simply,  he  is  guilty  of  a  misde- 
meanor. When  a  person  is  imprisoned  under  a 
final  judgment  in  a  civil  action,  his  escape  ren- 
ders the  sheriff,  or  officer  having  him  in  custody, 
liable  for  the  judgment  of  debt.  Consult  the  au- 
thorities referred  to  under  Criminal  Law. 

ESCAPE  WARBANT.  A  warrant  authorized 
by  English  statutes  of  1702  and  1706  for  the  bet- 
ter preventing  of  escapes  from  the  Queen's  Bench 
and  Fleet  prisons.  At  present  it  is  employed  but 
rarely.  A  new  warrant  is  not  necessary  for  the 
rearrest  of  an  escaped  prisoner;  but  the  person 
from  whose  custody  he  escapes  may  pursue  and 
retake  him,  and  may.  after  notice  of  his 
errand  and  refusal  of  admittance,  break  open 
doors  or  windows  in  order  to  effect  the  recap- 
ture. 

ESCAPEMENT.  That  part  of  the  machinery 
of  a  watch  or  clock  by  which  the  onward  revolv- 
ing motion  produced  by  the  moving  power, 
whether  weights  or  spring,  is  brought  into  con- 
tact with  the  regulating  movement  of  the  pendu- 
lum or  balance-wheel.     See  Clock;  Watch. 

ESCARP,  or  SCARP  (Fr.  escarpe,  It.  scarpa, 
from  Fr.  escarper,  It.  scarpare,  to  cut  steep). 
The  side  or  slope  of  the  ditch  and  parapet  of  a 
fortification  next  the  rampart.  When  the  ditch 
of  a  fortress  is  dry.  the  escarp  is  usually  faced 
with  mason-work,  to  render  it  difficult  of  ascent; 
and  behind  this  facing,  technically  known  as 
revetment  (q.v. ),  there  are  often  casemates 
(q.v.)    for  defense.     See  FoRTiFiCATiOJf. 

ESCARPMENT.     See  Cliff. 

ESCAUT,  a'sk(y.  The  French  name  for  the 
river  Scheldt   (q.v,). 

ESCHAR,  es'kilr  (OF.  escare,  Lat.  eschara, 
Gk.  ^crxtipa,  fsc/((7rf(,  scab).  A  slough  or  portion 
of  dead  or  disorganized  tissue,  Tlie  name  is 
commonly  applied  to  artificial  sloughs  produced 
by  the  application  of  caustics    (q,v,). 

ESCHATOLOGY,  es'ka-toKo-jI  (from  Gk.  ?<7- 
XOTOj,  rKchnfos,  Inst  +  -?nyla,  -lofiia.  account, 
from  "Kiyeiv,   legein,  to  say).     The  doctrine  con- 


cerning man's  existence  after  death,  the  future 
of  nations,  and  the  final  condition  of  the  world. 
Even  on  the  lower  stages  of  religious  develop- 
ment, speculation  upon  the  things  to  come  is 
not  wholly  limited  to  the  fate  of  the  individual. 
The  shifting  fortunes  of  war  and  the  varying 
success  in  obtaining  supplies  give  rise  to  anxious 
or  hopeful  thoughts  of  what  may  befall  the  tribe. 
Devastating  floods,  fires,  cyclones,  earthquakes, 
or  volcanic  eruptions,  and  terror  -  inspiring 
eclipses  of  the  heavenly  bodies,  suggest  the  pos- 
sibility of  a  destruction  of  the  world.  But  the 
higher  forms  of  eschatological  thought  presup- 
pose a  more  complex  social  organism  and  a  closer 
observation  of  natural  phenomena.  It  is  espe- 
cially myths  of  astrological  origin  that  furnish 
material  for  highly  developed  eschatologies,  and 
oppression  by  nations  aspiring  to  world-empire 
that  supplies  the  impulse,  Hope  of  deliverance 
from  galling  political  servitude  springs  from  a 
proud  and  outraged  national  consciousness,  kept 
alive  by  the  memory  of  past  greatness,  and 
dreams  of  empire  are  born  of  the  example  set  by 
mighty  conquerors  and  rulers  holding  nations  in 
subjection.  Only  prolonged  observation  of  the 
movements  of  the  planets  and  the  sun's  course 
through  the  signs  of  the  zodiac  can  render  pos- 
sible the  thought  of  a  re-occurrence  at  the  end 
of  the  present  period  of  the  events  connected  with 
the  world's  origin^  and  a  renovation  of  the  world 
after  its  destruction.  Along  the  different  lines 
of  eschatological  speculation  there  is,  therefore, 
a  general  development  reflecting  the  growth  of 
man's  intellectual  and  moral  perceptions,  his 
larger  social  experience,  and  his  expanding  knowl- 
edge of  nature.  The  outward  forms,  however, 
vary  according  to  the  character  of  the  environ- 
ment and  the  peculiar  genius  of  each  people,  and 
are  also  influenced  by  tlie  relative  value  accorded 
to  the  individual  and  to  the  nation  or  the  world. 
It  is  seldom  that  an  eschatological  idea  is  found 
in  any  ]3eople  that  is  without  a  parallel  among 
other  nations :  but  it  is  equally  rare  that  the 
same  idea  occurs  in  exactly  identical  form  in 
different  systems  of  religious  thought. 

Belief  in  a  survival  of  the  spirit  or  double, 
conceived  as  a  material  substance,  in  connection 
with  the  dead  body  as  its  local  habitation  as 
long  as  food  and  drink  are  furnished,  gives  little 
opportunity  for  the  imagination.  As,  Avith  the 
advance  of  civilization,  the  great  cosmic  forces 
come  into  prominence  as  objects  of  worship,  and 
the  departed  spirits  are  brought  into  connection 
with  them,  the  life  beyond  grows  richer ;  and  as 
the  peculiar  tribal  customs  establish  a  standard 
of  right  and  the  effects  of  conformity  are  ob- 
served, the  spirits  themselves  are  made  subject 
to  the  same  laws  of  retribution,  and  a  judgment 
after  deatli  is  introdiiced.  Through  this  two- 
fold development  the  future  life  may  thus  be 
spiritualized  and  assume  a  moral  character,  as 
in  ancient  Egypt.  But  it  is  also  possible  for  the 
old  conception  of  a  shadowy  existence  in  the 
grave  or  a  subterranean  realm  to  retain  its  liold 
in  the  main,  while  a  way  out  of  it  into  larger 
life,  Avith  moral  distinctions,  is  found  in  the 
thought  of  a  restoration  and  reanimation  of  the 
old  body,  thus  insuring  personal  identity,  as  in 
Persia  and  Judea.  Or  the  spirit  may  be  con- 
ceived of  as  entering  immediately  upon  death 
into  another  body,  to  live  again  and  die  and  be- 
come re-incarnated  in  ever  new  forms,  as  in  India. 
This  doctrine  of  metempsychosis  renders  it  pos- 
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sible  to  introduce  into  the  future  life  the  nicest 
moral  adjustments,  implying  at  once  punisliments 
and  rewards  for  conduct  in  a  previous  stage  of 
existence  and  the  possibility  of  rising  or  sinking 
in  the  scale  of  being  according  to  present  con- 
duet.  In  spite  of  the  perfect  justice  thus  regard- 
ed as  being  administered  on  every  stage  of  being, 
this  never-ending  series  of  births  and  deaths  may 
come  to  appear  as  an  evil,  if  the  present  life 
seems  such,  and  deliverance  may  then  be  sought 
from  the  infinite  wheel  of  existence  in  Nirvana. 
Still  another  possibility  presents  itself,  when  the 
functions  of  the  niind  are  considered  as  indicat- 
ing a  purely  spiritual  essence  independent  of  the 
body,  having  no  beginning  and  no  end,  as  in 
Greece.  This  abstract  conception  of  immortality 
may  be  made  the  philosophical  basis  of  a  hope 
for  a  more  concretely  conceived  personal  life  after 
death.  For  further  details  of  this  phase  of  es- 
chatology.  see  Immortality. 

The  ideas  held  by  different  nations  as  to  the 
future  of  the  human  race  and  the  world  are  only 
imperfectly  known  to  us.  It  would,  of  course, 
be  quite  wrong  to  suppose  that  siich  notions  have 
been  cherished  only  where  we  are  fortunate 
enough  to  have  testimony  as  to  their  existence, 
or  that  they  have  held  a  place  in  the  life  of  na- 
tions proportionate  to  their  prominence  in  such 
literary  remains  or  other  accounts  as  we  may 
possess.  But  certain  inferences  can  be  drawn 
from  the  type  of  eschatological  thought  that 
comes  to  view.  When  the  belief  in  a  coming 
destruction  of  the  world  by  a  fire  or  a  flood  is 
found  among  uncivilized  tribes  in  the  Pacific,  or 
American  aborigiiies,  it  is  not  likely  that  it  origi- 
nated in  astronomical  speculation,  but  rather 
that  it  \Yas  engendered  by  some  terrifying  experi- 
ence of  the  past.  Though  the  medium  through 
which  the  accounts  have  come  makes  them  some- 
what doubtful,  it  is  not  impossible  that  the 
Spaniards  found  in  Central  America  the  belief 
in  the  coming  of  a  white  conqueror.  If  so,  the 
history  of  the  great  American  civilizations  had 
prepared  men  for  the  possibility  of  the  overthrow 
even  of  an  ancient  kingdom,  and  this  apprehen- 
sion had  been  fused  with  the  vague  rumor  of 
white  men  who  had  once  settled  in  the  Xew 
World.  The  notion  of  four  great  periods  of  the 
world,  each  lasting  hundreds  of  years  and  end- 
ing in  a  iniivcrsal  conflagration,  also  presup- 
poses a  longer  historic  development.  The  re- 
markable stability  of  the  Chinese  Empire  and 
the  practical  disposition  of  its  people  ])reclude 
the  development  of  a  flourishing  eschatology. 
On  the  other  hand.,  the  brooding  genius  of  India 
cares  little  for  political  independence,  and  is  too 
deeply  impressed  with  tlie  infinite  to  liave  its 
attention  absorbed  by  possible  catastrophic 
changes  in  the  world.  There  are  no  last  things 
to  clahn  enthusiastic  interest  in  a  pantheistic 
philosophy  that  sees  in  every  form  of  life  a 
manifestation  of  the  divine.  But  the  infinite 
stretches  of  divine  sway  are  divided  into  periods ; 
and  these  K'olpafi  or  epochs  give  an  eschatolog- 
ical perspective.  In  the  main,  however,  it  is  the 
future  of  the  individual  only  that  occupies  the 
mind  of  Brahmin  and  Buddhist  alike.  Quite 
diflferent  was  the  attitude  of  the  ancient  Iranians. 
Those  who  adopted  tlic  teachings  of  Zaratlnishtra 
seem  early  to  have  developed  the  simple  notion 
of  a  coming  destruction  of  the  world  by  fire  into 
the  idea  of  a  great  moral  ordeal.  As  an  indi- 
vidual  may  prove   the  truth   of  his   religion   by 


undergoing  an  ordeal  of  fire,  so  at  the  end  of 
the  world  the  worshipers  of  the  lord  ^lazda  will 
be  distinguished  from  all  others  by  successfully 
enduring  the  ordeal  of  molten  metal,  and  the 
good  will  then  be  recompensed.  This  conception 
is  found  in  the  Gathas,  the  earliest  part  of  the 
Avestan  literature.  It  is  not  certain  that  the 
idea  of  a  resurrection  from  the  dead  goes  back 
to  the  period  represented  by  the  Gathas.  But 
Herodotus  seems  to  have  heard  of  such  a  Per- 
sian conception  in  the  fifth  century  B.C.,  and 
Theopompus.  the  historian  of  Philip  of  Mace- 
donia, described  it  as  a  Mazdayasnian  doctrine 
in  the  fourth  century  B.C.,  in  a  work  of  which 
excerpts  have  been  preserved  by  Diogenes  Laertius 
and  -Eneas  of  Gaza.  Whether  the  resurrection 
was  already  at  that  time  connected  with  the  com- 
ing of  the  Saosliyant  is  uncertain.  In  the  later 
Avesta  it  is  distinctly  the  work  of  the  Saoshyant 
to  raise  the  dead.  A  final  revelation  of  charac- 
ter, a  brief  period  of  punishment  in  a  hell,  and 
an  ultimate  restoration  of  all  to  blessedness,  are 
here  assumed.  Characteristic  of  Mazdaism  is 
the  idea  of  a  gradual  evolution  toward  a  rational 
and  moral  end.,  and  of  the  preparation  for  this 
end  by  the  work  of  the  faithful.  The  world  is 
conceived  as  lasting  12.000  years.  The  appear- 
ance of  Zarathushtra  falls  at  the  beginning  of 
the  last  quarter,  and  at  each  of  the  following 
millenniums  one  of  the  three  sons  of  Zarathushtra 
is  born,  the  last  of  these  being  Astvatereta,  the 
'restorer  of  the  bodies/  or  Saoshyant,  'the  sa- 
vior.' This  savior  has  no  political  character. 
After  the  final  conquest  of  the  serpent,  Azi 
Dahaka,  the  reign  of  immortality  begins.  Dur- 
ing the  period  in  which  the  native  religion  was 
suppressed  and  gradually  crowded  out  of  its 
home  by  Islam,  the  liope  of  the  persecuted  turned 
to  the  future,  as  the  apocalyptic  sketches  in  the 
Pahlavi  literature  show_,  and  the  return  of  the 
old  King  Kai  Khosru  was  ardently  desired. 
The  Homeric  poems  and  Hesiod  show  how  the 
Greek  mind  occupied  itself  with  the  soul's  fu- 
ture in  the  Elysian  fields  or  the  darker  realms 
of  Hades.  Through  the  Orphic  and  Eleusinian 
cults  this  thought  was  deepened,  and  the  Chris- 
tian doctrines  of  heaven  (q.v.)  and  hell  (q.v. ) 
are  largely  due  to  Greek  speculation.  That  the 
future  of  nations  and  the  world  also  played  an 
important  role  in  Greek  thought  is  evident  from 
the  prophecies  of  the  Sibyls.  For  while  the  orig- 
inal Sibylline  Oracles  have  not  been  preserved, 
the  references  to  them  by  Heraclitus  and  Plato 
reveal  their  character,  and  this  is  also  indicated 
by  the  imitations  in  our  present  Sibylline  Ora- 
cles. The  same  source  betrays  the  eschatological 
thought  of  the  Romans.  Some  details  of  Vergil's 
description  of  the  Golden  Age  may  indeed  have 
been  borroM-ed  from  our  Pseudo-Sibyl,  herself 
reminiscent  of  Isaiah ;  but  it  is  quite  likely  that 
the  conception  itself  goes  back  to  a  genuine 
Roman  origin.  An  eschatological  mood  domi- 
nates the  epoch  ushered  in  by  .Alexander's  con- 
quests, and  Gr;ieco-Roman  thought  is  fused  with 
Oriental  speculation  in  the  outlook  iipon  the 
world's  future  as  in  other  respects.  In  a  similar 
manner,  the  Scandinavian  idea  of  a  destruction  of 
tlie  earth  by  fire  and  its  subsequent  renovation 
under  higher  heavens,  to  be  peopled  by  the  de- 
scendants of  Lif  and  Liftraser,  as  set  forth  in 
V(>lu>])a.  no  doubt  reflects  a  primitive  Germanic 
conception.  Even  the  twilight  of  the  gods  may 
have   belonged   to   the   original    mvth.      But   the 
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picture   has    unquestionably    been    retouched    by 
Christian  hands. 

Among  the  Semitic  nations,  none  has  probably 
contributed  more  largely  to  the  common  stock  of 
latftr  eschatological  material  than  the  people  of 
aiicieut  Babylonia.  Their  creation  myth  and 
astroloiry.  based  on  careful  observations  of  the 
celestial"  bodies^  furnished  events  to  be  expected 
and  foretold  when  times  and  seasons  might  be 
looked  for.  Nevertheless,  such  of  their  literary 
remains  as  have  been  discovered  and  examined 
do  not  permit  us  to  determine  what  the  Baby- 
lonians themselves  thought  of  the  world's  future. 
It  is  among  peoples  to  some  extent  dependent  upon 
their  civilization  that  we  find  the  iNIarduk-Tiamat 
myth  transferred  from  the  beginning  to  the  end 
of*  the  world,  and  the  millennial  periods  of  the 
world's  course  elaborated.  In  early  Israel  the  'Day 
of  Yahweh'  was  a  day  of  battle  deciding  the  for- 
times  of  a  people.  If  the  masses  looked  forward 
to  it  as  a  day  of  deliverance  and  victory,  men 
like  Amos  and  Hosea,  Isaiah  and  Micah,  Zeph- 
uniah  and  Jeremiah  feared  that,  the  moral  con- 
ditions being  what  they  were,  the  advance  of 
Assyria  would  bring  destruction,  complete  or 
weli-nigh  complete,  to  Israel  and  Judah.  They 
were  prophets  of  doom.  To  one  of  the  greatest 
among  them,  Jeremiah,  this  solemn  forecast  of 
coming  judgment  was  the  criterion  of  true  proph- 
ethood.  In  later  times,  the  books  containing  their 
oracles  were  interjiolated  with  prophecies  of 
coming  prosjierity,  which  neither  rellect  their 
moral  attitude  nor  are  in  harmony  with  their 
historic  circumstances.  But  they  are  themselves 
significant  signs  of  the  expansion  of  eschatolog- 
ical hopes.  The  establishment  of  the  Achieme- 
nian  Empire  aroused  among  the  Jews  expecta- 
tions of  a  return  from  Babylon,  the  restoration  of 
the  Tem])le,  and  improved  social  conditions,  as 
Isaiah  xl.-xlviii.  indicates.  During  the  numer- 
ous insurrections  that  marked  the  beginning  of 
the  reign  of  Darius  Hystaspes,  Haggai  and 
Zechariah  fanned  the  hopes  of  Judean  independence 
under  a  descendant  of  the  old  Davidic  house,  the 
present  Governor  of  Judtea,  Zerubbabel  (q.v. )  ; 
and  Jeremiah  (xxx.,  xxxi.)  apparently  shows 
that  this  hope  still  lived  after  the  death  of  Zerub- 
babel and  found  new  nourishment  in  the  great 
conflict  between  Persia  and  Greece.  Alexander's 
phenomenal  career,  widening  the  horizons  of  men, 
inspired  in  Judapa,  as  elsewhere,  serious  thoughts 
concerning  the  destiny  of  nations.  But  the 
strongest  impulses  to  eschatological  speculation 
were  furnished  by  the  religious  persecution  under 
Antiochus  IV.  Epiphanes,  and  the  IMaccabean 
revolt.  The  book  of  Daniel,  written  B.C.  1(55, 
voices  the  hope  that  the  kingdom  of  the  world 
will  be  given  to  the  saints  of  the  IMost  High — i.e. 
the  Jewish  people.  Its  celestial  representative, 
probably  IVIichael,  after  the  destruction  of  the 
Ijeast  representing  the  Greek  kingdom,  comes 
Avith  the  clouds  and  receives  the  empire  of  the 
Avorld.  There  is  no  ^Messiah  in  this  apocalypse. 
The  first  distinct  appearance  of  this  deliverer 
and  king  is  in  the  P-;alms  of  Solomon,  written 
soon  after  the  conquest  of  Palestine  by  Pompey, 
in  B.C.  63.  (See  Mk.ssiati.)  During  the  century 
that  lay  between  the  INlaccabean  iiprising  and 
the  final  loss  of  independence  to  the  Romans,  the 
eschatological  hopes  centred  u])on  the  Asmona-an 
princes,  by  whom  th?  conquest  of  the  world  was 
expected,  as  many  a  psalm  in  the  Psalter  testi- 
fies.   The  longing  for  a  descendant  of  the  Davidic 


line  who  would  break  the  Roman  yoke,  establish 
the  empire  of  the  Jews,  and  rule  as  a  righteous 
king  over  the  subject  nations,  grew  strong  enough 
in  the  first  century  of  our  era  to  cause  the  rebel- 
lion that  in  a.d.  70  led  to  the  destruction  of 
Jerusalem.  When  Jesus  proclaimed  the  coming 
of  the  kingdom  of  heaven,  it  is  natural  therefore 
that,  in  spite  of  His  disavowal.  He  should  be 
understood  by  some  to  be  a  claimant  to  the  king- 
ship of  the  Jews.  Attracted  by  His  wonderful 
personality,  from  love  of  Him  and  faith  in  the 
prophetic  word,  His  disciples  were  filled  with 
the  conviction  that  He  would  return  as  the 
Messiah  upon  the  clouds  of  heaven.  Apocalyptic 
writings,  such  as  Fourth  Ezra  (see  Esdras, 
Books  of),  Enoch  xxxvii.-lxxi.  (see  Enoch, 
Book  of),  and  the  Jewish  originals  utilized  and 
expanded  in  !Matthew  xxiv.  (]Mark  xiii.,  Luke 
xxi.)  and  the  Revelation  of  John,  show  that  even 
in  circles  where  the  hopes  of  the  future  did  not 
attach  themselves  to  the  personality  of  Jesus,  the 
[Messianic  idea  grew  more  and  more  transcendent. 
It  is  not  probable,  however,  that  the  final  judg- 
ment and  the  raising  of  the  dead  were  ever  con- 
ceived by  an  adherent  of  the  Jewish  faith  as 
functions  of  the  Messiah.  ^Yhile  on  many  points 
the  eschatological  ideas  of  the  early  Church  were 
far  from  being  fixed,  it  seems  to  have  been  quite 
generally  believed  that  the  end  of  the  Avorld  was 
approaching;  that  it  would  be  heralded  by  an- 
gelic trumpet-blasts  and  ushered  in  by  the  de- 
scent of  Jesus  as  the  ]\Iessiah  from  heaven  to 
establish  His  kingdom;  that  the  living  saints 
would  then  be  translated  and  the  dead  in  Christ 
raised  to  reign  with  Him  for  a  thousand  years ; 
and  that  after  the  final  conflict  with  evil  the 
last  judgment  Avould  be  held,  the  present  world 
would  be  destroyed  by  fire,  and  there  would  be  a 
new  heaven  and  a  new  earth  in  which  righteovis- 
ness  should  dwell.  As  Christianity  spread, 
through  missionary  activity  or  military  con- 
quests, the  kingdom  of  God  was  identified  with 
the  Church,  the  doctrine  of  the  millennium  was 
largely  abandoned,  and  eschatology  occupied  it- 
self chiefly  with  the  future  of  the  individual  in 
heaven,  purgatory,  or  hell.  The  great  creeds  of 
Christendom,  however,  aflirmed  the  belief  in  a 
return  of  the  Son  of  God  to  judge  the  quick  and 
the  dead,  and  a  resurrection  of  the  just  and  the 
\uijust.  There  does  not  seem  to  be  sufficient  docu- 
mentary evidence  to  support  the  general  assump- 
tion that  about  the  year  a.d.  1000  there  Avas  a 
widespread  belief  in  the  impending  end  of  the 
AAorld.     But  the  famous  hymn. 

Dies  irse,  dies  ilia 
Solvet  saeelum  in  favilla, 
Teste  David  cum  Sibylla, 

leaves  no  doubt  either  as  to  the  eschatological 
mood  of  mediseA'al  Christianity  or  as  regards 
the  source  Avhence  it  Avas  nourished.  And  of 
this  there  is  testimony  in  the  numerous  apoca- 
lypses that  grcAV  up.  It  is  natural  that  the  bibli- 
cal language  concerning  the  millennium  in  Revela- 
tion XX.  and  the  destruction  of  the  Avorld  by  fire 
in  II.  Peter  should  haA'e  occupied  many  minds. 
The  more  radical  religious  movement  of  the 
Renaissance  period  was  strongly  impregnated 
Avith  eschatological  thought.  In  the  Baptist  and 
anti-Trinitarian  churches  ardent  expectations  of 
the  establishment  of  the  kingdom  of  heaven  on 
earth  Avent  hand  in  hand  Avith  the  rejection  of 
sacramental  magic,  devil,  and  hell,  and  practical 
attempts  at   founding  a   ncAv   social   order,   Avith 
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hopes  for  the  ultimate  restoration  of  all  souls 
after  a  period  of  unconscious  sleep  or  limited 
punishment.  In  the  great  Lutheran,  Anglican, 
and  Reformed  churches  the  rejection  of  the  doc- 
trine of  a  purgatory  and  of  the  intercession  of 
the  Virgin  and  the  saints  fixed  man's  destiny  ir- 
revocably at  death,  and  therefore  tended  to  ren- 
der the  closing  scenes  of  judgment  and  resurrec- 
tion of  less  practical  importance,  to  eliminate 
the  pre-niillennial  coming  of  Christ,  and  to  make 
the  millennium  the  result  of  a  long-continued 
development  of  Christian  life.  By  an  allegorical 
method  of  interpretation  the  natural  import  of 
biblical  language  was  lost  and  scriptural  suj)- 
port  found  for  the  new  outlook  upon  the  future. 
Since  the  days  of  the  French  Revolution  and  the 
career  of  Napoleon  there  have  been  repeated  out- 
bursts of  eschatological  enthusiasm.  Where  the 
reaction  against  allegorical  interpretation  has 
not  led  to  the  adoption  of  a  historico-critical 
method,  the  belief  that  all  biblical  prophecies 
will  be  fulfilled  has  engendered  an  ingenious  sys- 
tem of  exegesis  by  which  the  things  expected  by 
the  Jews  of  the  Maceabean  period  or  the  early 
Christians  to  occur  in  their  own  lifetime  are 
transferred  to  the  interpreter's  oAvn  immediate 
future,  some  starting-point  for  the  new  cycle  of 
fulfillments  being  arbitrarily  chosen.  Thus,  an 
independent  eschatological  speculation  not  unlike 
that  of  old  may  flourish  under  cover  of  biblical 
authority,  and  keep  alive  the  expectation  of  im- 
pending judgment  upon  sin  and  fundamental 
changes  in  man's  life  and  the  interpretation  of 
history  in  the  light  of  eternal  purposes. 

Islam  adopted  from  Judaism  and  Christianity 
the  doctrines  of  a  coming  judgment,  a  resurrec- 
tion of  the  deadj  and  everlasting  punishments 
and  rewards.  Later  contact  with  Persian  thought 
greatly  enriched  its  eschatologj'.  Especially  im- 
portant was  the  thought  of  a  reincarnation  of 
some  great  representative  in  the  past  of  Allah  or 
His  prophets.  Again  and  again  the  world  of 
Islam  has  been  stirred  by  the  expectation  of  some 
Imam  or  Mahdi  to^  reveal  more  fully  the  truth 
or  to  lead  the  faithful  into  a  better  social  condi- 
tion on  earth.  Iran  and  Africa  have  been  most 
fertile  in  such  movements. 

In  modern  .Judaism  the  return  of  Israel  to  its 
land,  the  coming  of  the  Messiah,  the  resurrec- 
tion of  the  dead,  and  everlasting  retribution  are 
still  expected  by  the  orthodox,  while  liberals 
look  upon  Israel's  mission  as  connected  with  the 
regeneration  of  the  human  race,  and  hope  for  an 
immortal  life  independent  of  the  resuscitation  of 
the  body. 

The  criterion  of  exact  science  is  its  capacity  to 
predict  futvire  things.  In  this  lies  to  a  large  ex- 
tent the  convincing  force  of  astronomical  theories 
through  which  our  modern  estimate  of  the  uni- 
verse has  been  chiefly  formed.  A  science  that  un- 
failingly foretells  future  events  furnishes  a  new 
eschatologA'  by  suggesting  that  the  earth's  life  is 
but  an  episode  in  the  never-beginning  and  never- 
ending  course  of  nature,  and  that,  barring  acci- 
dents, this  planet  must  one  day  end  its  separate 
existence  in  the  arms  of  its  celestial  parent,  tlie 
sun.  History,  in  its  widest  sense,  teaches  that 
the  future  of  the  human  race  nnist  grow  out  of 
its  present  life,  and  that  the  conditions  of  hu- 
manity, whatever  new  revolutions  may  come,  are 
not  to  be  aff"ected  by  cataclysmic  changes  wrought 
from  without,  but  by  forces  already  operating 
within.     By  observation  of  present  tendencies  it 


seems  to  many  thinkers  possible  to  predict  that 
warfare  will  cease ;  that  arbitration  will  take  its 
place  as  a  means  of  settling  international  dif- 
ferences; that  competition  and  monopoly,  with 
the  extremes  of  wealth  and  poverty  to  which  they 
give  rise,  will  yield  to  public  administration  of 
industry  and  commerce  for  the  public  good,  or 
some  form  of  cooperation  involving  a  more  equi- 
table distribution  of  the  bounties  of  nature  and 
the  products  of  common  toil ;  that  ignorance  will 
be  reduced  by  universal  education  fitting  each 
individual  for  the  highest  service  he  can  render 
to  society;  that  disease  and  criminality  will  be 
stamped  out  by  preventive  and  remedial  meas- 
ures; that  the  conflict  between  rival  sects  and 
religions  will  end  in  a  fellowship  no  longer 
based  upon  creed  or  cultic  performance,  but  upon 
a  common  interest  in  the  pursuit  of  truth  and 
righteousness,  and  that  thus  the  chief  blessings 
associated  with  the  millennium  will  come,  not 
through  a  radical  change  in  man's  nature 
wrought  by  supernatural  power,  but  by  a  gradual 
amelioration  of  the  race.  Eschatological  specii- 
lation  of  this  character,  already  seen  in  Plato's 
Republic  and  Thomas  More's  Z'topia,  has  taken 
a  strong  hold  upon  the  present  generation.  In 
the  effort  to  realize  the  eschatological  dreams  of 
human  society  as  it  ought  to  be  by  strengthen- 
ing the  movements  of  thought  and  life  that  tend 
in  the  right  direction,  compensation  is  found  by 
many  for  the  silence  of  science  concerning  a  sur- 
vival of  the  individual,  while  they  are  ready  lo 
welcome  any  light  that  may  be  shed  upon'  the 
mystery  of  death.  See  Heaven;  Hell;  Immor- 
tality; Intermediate  State;  Judgment,  Final ; 
^Millennium. 
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a  Future  Life  (New  York,  1871).  Consult  the 
works  on  biblical  theology,  such  as  Oehler, 
Schultz,  Dillmann,  for  the  Old  Testament;  Baur, 
Schmidt,  Oosterzee,  ]\Ieyer,  Weiss,  Beyschlag, 
^^'endt,  Immer,  Holtzmann,  for  the  New ;  Lu- 
thardt.  Die  Lehre  von  den  letzten  Dingen  (Leip- 
zig, 1861)  ;  Stade,  Die  alttestamentlichen  Vorstel- 
lungen  vom  Ziistande  nach  dem  Toden  (Leipzig, 
1877)  ;  Newman  Smyth  (translator),  Dorncr  on 
the  Future  State  (New  York,  1883)  ;  Jeremias, 
Die  hahijlonisch-assgriscJie  yoralcUunficn  vom 
Lehen  nach  dem  Tode  (Leipzig,  1887)  ;  Schwally, 
Das  Lehen  nach  dem  Tode  (Giessen,  1802)  ;  Toy, 
Judaism,  and  Christianity  (Boston,  1892)  ;  Ka- 
bisch,  Eschritologie  dcs  Paitlus  (Gottingen.  1803)  ; 
Salmond,  The  Christian  Doctrine  of  Immortality 
(Edinburgh,  1897);  Smend,  Alttestamentliche 
Religionsgeschichte  (Freiburg,  1893)  ;  Marti,  Ge- 
schichte  der  i»raelitischen  Religion  (Strass- 
burg,  1897)  ;  Charles,  Critical  History  of  the 
Doctrine  of  a  Future  Life  (London,  1890)  ;  Beet, 
Last  Things  (London.  1897):  Russell,  The 
Parousia  (London,  1887)  ;  S.  Davidson,  Doctrine 
of  Last  Things  (London,  1900)  ;  Scklerblom,  La 
vie  future  d'apres  le  mazdcisme  d  la  lumirrc  des 
croyances  pareilles  dans  les  autres  religions 
(Paris,  1891);  Boklen,  Die  Verivandschaft  der 
jiidisch-christlichcn  niit  der  parsischen  Escha- 
tologic    (Cilttingen,   1802), 

ESCHEAT  (Fr.  (^choir.  from  Lat.  cadcrc.  to 
fall  out  or  hajipen).  An  incident  of  feudal  tenure 
nf  real  prop(>rtv,  whereby  the  course  of  descent 
from  the  tenant  is  obstructed,  and  the  property 
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falls  back  or  reverts  to  the  immediate  lord  of 
whom  the  fee  is  held.  In  the  common-law  system 
there  is,  in  theory  at  least,  no  such  thing  as 
absolute  ownership  of  real  property.  The  most 
extensive  estate  which  one  can  have,  the  fee 
simple,  is  regarded  as  a  derivative  or  subordinate 
estate,  held  "of  a  superior  landlord,  to  whom  in 
certain  eventualities  it  will  return.  The  fact 
that  in  process  of  time  most,  if  not  all.  inter- 
mediate or  »ies?ie  lords  have  been  elimated.  and 
that  lands  are  now  held  in  subordination  only  to 
the  State,  or,  in  England,  to  the  Cro\\Ti.  does  not 
vitally  affect  this  principle.  The  claim  of  the 
State'to  take  lands  l)y  escheat  is  still  based  upon 
tlie  theorj'  of  a  superior  lordship  or  proprietor- 
ship, and*  the  holder  of  land  in  fee  simple  is  still 
projierly  described  as  a  tenant.  In  order  to  com- 
j)lete  tiie  title  acquired  by  escheat,  it  is  neces- 
sary that  the  superior  lord  shall  perform  some 
act*  such  as  entering  and  taking  possession  of 
the  land  or  bringing  an  action  at  law  for  its 
recovery.  The  principle  upon  which  he  thus  re- 
covers the  property  is  that,  since  none  but  those 
who  are  of  the  blood  of  the  person  last  seized 
can  inherit,  and  there  are  no  persons  of  that 
blood  in  being  and  capable  of  inheriting,  the  land 
must  result  back  to  the  lord  of  the  fee,  of  whom 
it  is  held. 

According  to  the  law  of  England,  escheat  was 
either  propter  defectum  sa)ipui)iis — i.e.  because 
there  were  no  heirs  of  the  deceased  tenant — or 
propter  delictum  tenentis — i.e.  because  the  blood 
of  the  tenant  was  attainted  or  corrupted,  so  that 
those  who  were  related  to  him  as  heirs  could  not 
inherit.  Such  corniption  of  blood  occurred  when 
the  tenant  was  convicted  of  treason  or  felony. 
Tlie  rule  applied  to  all  felonies,  and  frequently 
produced  much  hardship.  This  form  of  escheat 
was  peculiar  to  English  law.  It  is  to  be  care- 
fully distinguished  from  forfeiture  of  lands  to  the 
Crown  for  treason  or  felony,  which  has  prevailed 
in  other  countries  besides  England.  When  this 
latter  penalty'  was  enforced  for  the  crime  of  trea- 
son, the  offender  forfeited  all  his  lands  absolutely 
to  the  Crown ;  when  it  was  enforced  for  any  other 
felony,  the  forfeiture  to  the  Crown  was  of  all  the 
offender's  estates  for  life  absolutely,  and  of  all 
his  estates  in  fee  simple  for  a  year  and  a  day, 
after  which  they  escheated  to  his  immediate  lord. 
(See  Forfeiture.)  In  English  law,  escheat  as 
a  result  of  conviction  of  crime  is  now  abrogated; 
and  all  forfeiture  for  crime,  except  in  cases  of 
outlawry,  is  abolished.  ( Statute  3.3  and  34  Vict., 
c.  23.)  It  is  provided  by  the  Constitution  of 
the  United  States  that  "Congress  shall  have 
power  to  declare  the  punishment  of  treason;  but 
no  attainder  of  treason  shall  work  corruption  of 
blood,  or  forfeiture,  except  during  the  life  of  the 
person  attainted."  (Art.  iii.  §  3.)  This  indicates 
the  policy  which  has  molded  the  laws  of  the  va- 
rious States,  so  that  escheat  as  the  result  of 
crime  is  practically  unknown  in  this  country. 

Though  the  feudal  system  of  land  tenure  ex- 
isted only  in  its  later  and  mitigated  form  in  the 
United  States,  and  though  it  has  been  expressly 
declared  to  be  abolished  in  some  of  the  States, 
it  continues  in  many  important  respects  to  gov- 
ern the  real  property  law  and  its  incidents.  By 
virtue  of  statutory  provisions,  generally  found  in 
the  State  constitutions,  the  title  to  the  property 
of  one  who  dies  without  heirs  is  still  transferred 
to  the   State   in   which   it   is   situated,   and   this 


transfer  is  still  denominated  an  escheat.  It  is 
the  general  rule  that  a  proceeding  known  as  'in- 
quest of  office'  must  be  instituted,  and  an  office 
found  in  behalf  of  the  State,  in  order  to  vest  in  it 
the  title  to  a  decedent's  realty.  But  this  is  not 
required  in  some  of  the  States.  See  Estate; 
Fee;  Real  Property;  Tenure ;  and  the  authori- 
ties there  referred  to. 

ESCHENBACH,  esh'en-bao,  Wolfram  ton. 
See  Wolfram  vox  E.schexbach. 

ESCHENMAYER,  esh'en-ml-er,  Kabl  Au- 
gust VON  (1768-1852).  A  German  metaphysi- 
cian. He  was  bom  at  Xeuenburg,  and  was 
professor  of  practical  philosophy  at  the  Univer- 
sity of  Tubingen  from  1818  to  1836.  He  studied 
and  taught  philosophy  from  the  standpoint  of 
Schelling  (q.v. ),  his  mystical  tendency  express- 
ing itself  in  the  assertion  that  one  must  advance 
beyond  philosophy  into  non-philosophy,  a  realm 
where  not  "speculation,  but  faith,'  holds  sway. 
He  took  a  deep  interest  in  animal  magnet- 
ism. His  feelings  found  expression  in  vio- 
lent polemics  against  the  theories  of  Hegel 
and  Strauss  and  in  fanciful  dreams  of  the  spirit 
world.  Among  his  writings  are:  Die  Philo- 
sophic in  ihrem  Uehergange  zur  Sicht philosophic 
(1803)  ;  Psychologic  (1817)  ;  System  dcr  iloral- 
philosophie  (1818);  Religionsphilosophie  (1818- 
24):  aiysterien  des  innern  Lehens  (1830);  and 
Grundriss  dcr  Xaturphilosophie   (1832). 

ESCHEB,  esh'er.  Joiiaxn  Heixrich  Alfred 
(1819-82).  A  Swiss  statesman,  bom  at  Zurich. 
He  studied  law  in  his  native  to^vn  and  at  Bonn, 
Berlin,  and  Paris.  In  1844  he  was  elected  mem- 
ber of  the  Grand  Council  of  the  Canton.  Even  at 
that  early  period  his  sentiments  were  decidedly 
liberal.  In  January,  1845,  together  ^vith  six 
others,  who  shared  his  opinions,  he  published  the 
famous  summons  to  the  popular  assembly  in 
Unterstrass,  demanding  the  expulsion  of  the 
Jesuits.  He  was  elected  to  the  Council  of  the 
Interior  in  1845,  and  to  the  Cotmcil  of  Educa- 
tion in  184G.  The  reorganization  of  the  schools 
in  the  Canton  of  Zurich  was  his  chief  work,  and 
he  succeeded  in  introducing  modern  methods  into 
the  system  of  secondary  education.  In  Decem- 
ber. 1847.  he  became  president  of  the  Grand 
Council,  and  the  following  year  he  was  sent  as 
a  deputy  to  the  Federal  Diet.  In  December  of 
the  same  year  he  became  president  of  the  newly 
elected  Cantonal  Administrative  Council.  His 
energies  were  directed  to  the  promotion  of  educa- 
tion, but  he  also  furthered  railway  enterprise  and 
banking  institutions  in  Switzerland.  He  was 
president  of  the  National  Council  in  1849.  Vice- 
President  of  the  Confederation  in  1856-57  and 
1861-62,  and  became  subsequently  several  times 
President.  He  died  DecemVier  6.  1882.  at  Zurich, 
where  a  bronze  statue  has  been  raised  to  his 
memory. 

ESCHER  VON  DER  LINTH,  esh'er  fon  der 
lent.  Haxs  Koxrad  (  17G7-1S23I.  A  Swiss  states- 
man, born  at  Zurich.  After  study  at  Gottingeu 
(1786-88)  and  extensive  travel,  he  entered  Swiss 
politics,  and  was  elected  to  the  Legislative  As- 
sembly of  the  Helvetian  Republic.  In  1802  he 
withdrew  from  political  affairs,  and  from  1807 
to  its  completion  in  1822.  as  president  of  the 
board  of  inspection,  directed  the  great  work  of 
improving  the  Linth,  the  upper  course  of  the 
Linimat,  by  means  of  a  canal.  A  large  tract  of 
land    was    thus    reclaimed    to    useful    purposes. 
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Escher  was  regarded  as  a  benefactor  of  the 
Commonwealth,  and  ofhcially  granted  the  sur- 
name ■^^on  der  Linth.'  Consult  the  study  by 
Hottinger    (1852). 

ESCHRICHT,  esh'rlKt.  Daniel  Frederik 
(179S-18G3).  A  Danish  physiologist  and  zoolo- 
gist. He  was  born  at  Copenhagen,  studied  medi- 
cine tlicre,  and  after  practicing  as  a  physician 
for  three  years,  took  a  supplementary  course  in 
physiologj^  and  comparative  anatomy  in  Germany 
and  France.  He  was  professor  at  Copenhagen 
from  1836  imtil  his  death,  when  his  valuable  col- 
lection was  acquired  by  the  Zoological  Museum. 
His  investigations  covered  an  extensive  field. 
Among  his  principal  publications  are:  Eaand- 
hog  i  Pht/sioloriir  (new  ed.  1851);  and  Folke- 
lige  Foredrag   (1855-59). 

ESCHSCHOLTZ,  esh'sholts,  Johaxx  Fried- 
Kicii  (1793-1831).  A  Eussian  naturalist  and 
traveler.  He  was  bom  at  Dorpat,  where  he 
studied  medicine.  In  1815  he  made  a  tour  of 
the  world  with  Otto  von  Kotzebue  and  Adelbert 
von  Chamisso,  collecting  a  great  number  of  zo- 
ological specimens  and  making  important  scien- 
tific investigations.  The  results  of  this  voyage 
were  published  in  Kotzebue's  Enfdeckungsreise 
in  die  Siidsee  vnd  Beringsfrasse  (1821).  to 
which  Eschscholtz  contributed  a  number  of 
valuable  articles.  After  his  return  in  1819 
he  was  appointed  extraordinary  professor  of 
anatomy  in  Dorpat.  and  in  1823  he  again 
accompanied  Kotzebue  on  a  voyage  around 
the  world.  Tlie  extensive  collection  acquired 
during  these  tours  was  presented  by  Esch- 
scholtz to  the  University  of  Dorpat  in  1826.  He 
later  published  a  catalogue  of  the  2400  animals 
of  this  collection  in  vol.  ii.  of  Kotzebue's 
^"eue  Reise  um  die  Welt  (1830).  A  botanical 
species,  Eschscholf::ia,  was  named  in  liis  honor 
by  Chamisso,  and  Eschscholtz  Bay,  an  inlet  of 
Kotzebue  Sound,  on  the  coast  of  Alaska,  per- 
petuates his  achievements  as  an  explorer.  His 
principal  Avork  is  the  Zoologisclier  Atlas,  enthal- 
tend  AhhiJdunqen  vnd  Bcschreibitng  neiier  Tier- 
artcn    (5  parts,   1829-33). 

ESCHSCHOLTZIA,  esh-sholts'i-a  (Neo-Lat., 
named  in  honor  of  J.  F.  Eschscholtz,  a  Ger- 
man naturalist  and  traveler).  A  genus  of  plants 
of  the  natural  order  Papaveracese.  Eschscholfzia 
Californica,  the  California  l)oppy,  and  other 
species,  natives  of  California  and  Arizona, 
have  now  become  very  common  in  our 
flower-gardens,  making  a  shoA^y  appearance  Avith 
their  large  deep-yellow  flowers.  This  plant  has 
a  remarkable  calyx,  Avhich,  much  resembling  in 
its  form  the  extinguisher  of  a  candle,  separates 
from  the  dilated  apex  of  the  flower-stalk,  and  is 
lifted  and  thrown  off  by  the  expanding  flower. 
For  illustration,  see  Plate  of  California  Flora. 

ESCHWEGE,  esh^'a-ge  (mediipval  Eskcneireg, 
Escliinii-nnrJi) .  A  town  of  the  Prussian  Prov- 
ince of  Hesse-Nassau,  situated  in  a  fertile  valley 
on  the  Werra,  25  miles  east-southeast  of  Cassel 
(ilap:  Prussia,  D  3) .  It  consists  of  an  old  and  a 
new  town,  on  the  left  and  right  banks  of  the 
river,  respectively,  and  a  suburb  on  an  island 
connected  with  the  mainland  by  two  stone 
bridges.  The  only  building  of  note  is  the  castle, 
erected  about  1380,  now  occupied  by  the  district 
authorities.  The  so-called  Black  Tower  is  all 
that  remains  of  the  convent  founded  by  Charle- 
magne.    Eschwege    is    an    important    industrial 
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centre.  It  has  large  tanneries,  manufactures 
of  woolen  and  linen  goods,  haircloth,  shoes,  and 
machines.  Population,  in  1890,  9787;  in  1900, 
11,117. 

ESCHWEILER,  esh'vi'ler.  A  town  of  the 
Prussian  Rhine  Province,  on  the  Inde,  about 
eight  miles  northeast  of  Aix-la-Chapelle  (Map: 
Prussia,  B  3 ) .  It  is  the  centre  of  a  rich  mining 
district,  its  coal-mines  being  particularly  noted 
for  their  great  depth  and  superior  quality  of 
product.  The  manufactures  comprise  iron,  tin, 
copper,  and  zinc  articles,  and  machinery,  soap, 
and  leather.  Population,  in  1890,  18,119;  in 
1900,  21,895. 

ESCOBAR  Y  MENDOZA,  es'ko-Biir'  e  men- 
do'tha,  Antonio  (1589-1669).  A  Spanish  Jesuit 
and  casuist,  boni  at  Valladolid.  He  became 
celebrated  for  his  doctrine  that  purity  of  inten- 
tion justifies  actions  in  themselves  immoral  and 
even  criminal.  His  casuistry  was  severely  criti- 
cised in  the  Provincial  Letters  of  Pascal,  and 
from  the  name  of  Escobar,  a  priest  of  exeniplarj' 
life,  was  coined  the  word  cscobarderie,  a  sj'nonym 
for  extreme  laxity  in  moral  principle.  Among 
his  writings  are  Liber  Thcologice  Moralis  (1646) 
and  Suminula  Casiium  Conscientiw   (1626). 

ESCOBEDO,  es'ko-Ba'Do,  ^Mariano  (1827 — ). 
A  Mexican  soldier,  born  at  Dos  Arroyos  (Xuevo 
Leon ) .  He  was  originally  a  muleteer,  took 
part  in  the  Mexican  \\'ar,  became  prominent  in 
the  'War  of  the  Beform,'  was  in  1859  appointed 
a  colonel  by  Jaurez,  and  contributed  largely  to 
the  success  of  the  Republican  cause.  Upon  the 
establishment  in  Mexico  of  the  ill-fated  Empire 
of  ^Maximilian,  he  withdrew  to  San  Antonio,  Tex., 
organized  a  republican  force  made  up  of  ^lexican 
refugees,  ex-Confederate  soldiers,  and  negroes,  and 
in  1865  captured  the  garrison  of  ^lonterey.  In  1867 
he  utterly  defeated  Miramon  at  San  .Jacinto,  and 
was  appointed  commander-in-chief  of  the  repub- 
lican armies,  with  rank  of  general  of  division. 
On  May  15th  of  that  year  he  took  Queretaro  and 
captured  the  Emperor  Maximilian.  In  1875-76 
he  supported  President  Lerdo  de  Tejada  against 
the  revolution  under  General  Diaz,  escai^ed  to 
New  York,  and  was  afterwards  active  in  con- 
spiracy against  the  Diaz  Government,  but  in 
1882  "accepted  the  office  of  president  of  the 
supreme  military  court  of  justice.  He  retired 
in  1884. 

ESCOIQUIZ,  es'kweketh',  Juan  (1762-1820). 
A  Spanish  statesman  and  author,  born  at  Bermeo 
in  Viscaya.  He  became  tlie  instructor  of  the 
future  King  Ferdinand  VII.  and  gained  an 
ascendency  over  his  pupil  that  lasted  for  many 
years.  After  the  abdication  of  Charles  IV. 
(1808)  Escoiquiz  was  made  counselor  of  State; 
he  accomjjanied  Ferdinand  to  Bayoime  and  saw 
him  fall  into  the  trap  so  skillfully  sot  by  Napo- 
leon (1808).  During  the  devastating  war  of 
the  Peninsula  he  remained  in  France,  l^pon  the 
return  of  the  King  to  power  he  was  made  ]\Iin- 
ister,  but  soon  foil  into  disgrace,  and  afterwards 
was  exiled  to  Ronda,  whore  be  died.  He  wrote 
Idea  sencilla  de  Ins  razanes  que  motivaron  el 
viage  del  reg  Fernando  VIT.  a  lini/ona  (1814).  a 
translation  of  Young's  Kight  Thoughts  (1797) 
and  of  Paradise  Lost  (181.3). 

ESCOLAR  (Sp.  scholar).  A  mackerel-like 
fish  (Kuvettu  prctiosus)  of  tropical  parts  of  tlie 
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Atlantic  in  deep  water,  and  well  known  in  the 
Meriterranean.  where  it  is  called  by  the  Italians 
Toveto'  or  -ruvetto.'  It  is  not  much  valued  in 
Europe,  but  is  highly  regarded  in  the  Antilles, 
and  especially  in  Cuba,  where  the  fishermen  make 
a  business  of  catching  it  Iwtween  the  disappear- 
ance of  the  spear-fish  and  the  coming  of  the  red 
snappers.  Its  extreme  oiliness  and  its  rough 
skin  has  caused  it  to  be  called  'oilfish'  and 
'scowrfish'  along  the  Gulf  Coast.  The  term 
•escolar'  is  applied  by  ichthyologists  to  the  whole 
family    (Genipylida?)    which  this  fish  represents. 

ESCORIAI>,  Span.  pron.  es-ko-ri-aF  (Sp.,  from 
escoria,  slag,  from  Lat.  scoria,  Gk.  a-Kupla, 
skoria,  slag).  A  celebrated  monastery  and 
palace  in  Spain  {El  real  monasterio  de  San 
Lorenzo  dcV  Lscorial).  In  gratitude  to  Saint 
Laurence,  on  whose  day  (August  10,  1557)  the 
victory  of  Saint  Quentin  had  been  gained.  Philip 
II.  of  Spain  erected  the  Escorial,  which  to 
the  present  day  squats  with  its  monotonous, 
savage,  granite  walls  on  a  bleak  height  some 
27  miles  to  the  northwest  of  ]\Iadrid.  Fanci- 
fully designed  to  resemble  the  famous  giidiron  on 
which  Saint  Laurence  was  martyred,  the  Esco- 
rial is  a  huge  parallelogi-am.  780  feet  by  623, 
with  tall  towers  at  the  angles,  symbolic  of  the 
feet  of  the  gridiron,  immense  interior  courts 
representing  the  intervals  between  the  bars  and 
a  protruding  line  of  buildings  on  the  east,  indicat- 
ing the  handle.  The  Escorial  comprises  a  mag- 
nificent church,  a  royal  palace,  a  royal  tomb,  a 
college  and  a  monastery.  The  principal  entrance 
to  the  Escorial  is  in  the  middle  of  the  western 
facade,  and  opens  only  to  admit  the  King  on  his 
first  visit  to  the  place,  and  a  second  time  to 
receive  his  body  in  death.  The  church  is  a  noble 
structure  340  feet  in  length  by  200  in  Avidth, 
with  a  cupola  60  feet  in  diameter  towering  320 
feet  in  the  air.  Its  interior  was  formerly  rich 
with  marble  figures  and  bronzes,  and  masterly 
frescoes  by  Giordano  and  Pellegrini.  ]SIost 
precious  of  all  is  a  life-size  image  of  Christ  on 
the  cross,  done  in  ivory  by  Benvenuto  Cellini. 
Very  interesting  is  a  little  royal  chamber  open- 
ing on  the  choir,  where  Philip  on  his  sick-bed 
and  on  his  death-bed  heard  through  an  open 
door  the  mass  intoned.  Below  the  high  altar 
of  the  church  is  the  Pantheon  or  royal  tomb, 
an  octagonal  chamber  with  niches  containing 
black  sarcophagi  in  which  rest  the  bodies  of 
all  the  kings  of  Spain  since  the  Emperor  Charles 
v.,  with  the  exception  of  Philip  V.  and  Ferdinand 
VI.  The  palace  of  the  Escorial  was  rich  in 
treasures  of  painting,  and  contained  works  of 
Raphael.  Rubens.  Velasquez.  Titian,  and  Tinto- 
retto. The  library,  which  was  under  the  care  of 
the  monks  of  Saint  Jerome  (driven  out  by  the 
French),  comprised  30.000  vohmies  and  4500 
manuscripts,  concerned  mostly  with  Arabic  litera- 
ture. The  Escorial  was  begun  in  1563  and  took 
twenty  years  in  building.  Its  original  designer. 
Juan  Bautista  de  Toledo,  died  in  the  interval,  but 
the  work  was  completed  by  his  pupil  .Juan  Her- 
rera.  It  has  been  repeatedly  added  to  or  repaired, 
until  it  represents  to-day  an  outlay  of  over  $10,- 
000.000.  Fire  and  lightning  have  ifrequently  vis- 
ited it.  the  French  in  1808  plundered  it.  but  it 
still  stands  a  monument  to  its  original  builder, 
Philip  IT.  Consult:  Santos.  Dcficrijicion  del  real 
monasterio  de  Sa7i  Ijorcnzo  del  Escorial  (Madrid, 


1681)  ;  Rotondo,  Historia  del  nio)iasterio  de  San 
Lorenzo   (^ladrid,  1856-61). 

ESCORT  (Fr.  escorte.  It.  scorta,  guide,  from 
scoryerc,  to  guide,  from  Lat.  ex,  out  -|-  corrigere, 
to  correct,  from  con,  together  -(-  reyere,  to 
direct).  In  the  fnited  States  Army,  escorts  are 
of  two  kinds — escorts  of  honor,  and  funeral 
escorts.  Escorts  of  honor  are  picked  bodies  of 
troops,  detailed  to  receive  and  escort  personages 
of  high  rank,  civil  or  military.  The  troops  as- 
signed for  this  duty  may  be  composed  of  cavalry, 
artillery,  or  infantry,  but  are  invariably  selected 
for  their  soldierly  appearance  and  superior  dis- 
cipline. An  officer  is  also  detailed  to  attend  the 
personage  escorted,  and  bear  communications 
from  him  to  the  commander  of  the  escort.  The 
strength  and  character  of  such  escort  is  largely 
determined  by  the  status  of  the  personage  es- 
corted. Funeral  escorts  are  bodies  of  troops  in 
numbers  appropriate  to  the  rank  and  grade  of 
the  deceased,  detailed  to  attend  and  escort  the 
funeral  cortege,  as  may  be  ordered.  The  United 
States  Army  Regulations  order  that  for  the 
funeral  escort  of  the  Secretary  of  War,  or  Gen- 
eral of  the  Army,  a  regiment  of  infantry,  a 
squadron  of  cavalry,  and  tv\o  batteries  of  field 
artillery  form  the  detail ;  for  the  lieutenant-gen- 
eral, a  regiment  of  infantry,  a  squadron  of  cav- 
alry, and  a  battery  of  field  artillery;  for  a  major- 
general,  a  regiment  of  infantry,  two  troops  of 
cavalry,  and  a  battery  of  field  artillery ;  for  a 
brigadier-general,  a  regiment  of  infantry,  a 
troop  of  cavalry,  and  a  platoon  of  field  artil- 
lery: for  a  colonel,  a  regiment;  a  lieutenant- 
colonel  or  major,  a  battalion  or  squadron :  a 
captain,  one  company ;  a  subaltern,  a  platoon ; 
non-commissioned  staff  officer,  16  rank  and  file 
under  a  sergeant;  a  sergeant,  14  rank  and  file 
under  a  sergeant;  a  corporal,  12  rank  and  file 
under  a  corporal;  a  private,  8  rank  and  file  im- 
der  a  corporal.  The  coffin  is  carried  on  a  gun- 
carriage,  which  is  used  without  the  caisson,  as  a 
rule.  Six  pall-bearers  are  selected  from  the 
grade  of  the  deceased,  or  from  the  grade  immedi- 
ately above  or  below. 

ESCOSURA,  es'ko-soo'ra,  Patricio  de  la 
(1807-78).  A  Spanish  statesman  and  author, 
born  in  ]SIadrid.  Early  imbued  with  the  revo- 
lutionary spirit  rampant  in  the  Spain  of  his 
day,  Escosura  was  obliged  to  leave  his  country 
and  study  abroad.  Upon  his  return  he  took  to  lit- 
erature and  published  two  successful  novels,  some- 
what in  the  manner  of  Walter  Scott — El  conde 
de  Candespina  (1832)  and  Vi"  rey,  ni  roque 
(1835).  Banished  for  his  Carlist  sympathies,  he 
afterwards  became  Under-Secretary  of  State.  Min- 
ister of  the  Interior,  and  Ambassador  to  Germany 
(1872).  His  most  important  works  are:  Historia 
const  it  ucional  de  Inylatcrra  (1859)  ;  La  Espnna 
artistica  y  monumental  (1842-50);  and  several 
plays,  such  as  Corte  de  Buen-Retiro  (1837)  and 
Las  mncedades  de  Hernan  Cortes   (1846). 

ESCRIBANO,  es'kre-ba'no.     See  Halfbeak. 

ESCRIBED  CURVE  (from  Lat.  e,  out 
+  scriherc,  to  write,  draw).  A  curve  ex- 
ternally tangent  to  the  sides  of  a  polygon;  e.g. 
an  escribed  circle  of  a  triangle  is  tangent  to  one 
side  and  to  the  other  two  produced.  The  bisec- 
tors of  the  interior  and  exterior  angles  of  a 
triangle   intersect   by   threes   in   four   points,   of 
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which   the  exterior  ones  are  the  centres  of  the 
escribed  circles  of  the  triangle. 


ESCRIBED    CIRCLE. 


ESCROW  (AF.  escrowe,  OF.  escroue,  escroue, 
bond,  Fr.  ecroii,  entry  in  a  jail-book,  from 
MDutch  schroode,  AS.  screade,  shred,  slip  of 
paper,  Eng.  screed).  A  sealed  instrument,  placed 
in  the  hands  of  a  third  person  to  be  kept  by  him 
until  certain  conditions  are  satisfied,  and  then  to 
be  delivered  over  to  the  obligee  or  grantee.  While 
in  the  hands  of  the  third  person,  awaiting  ful- 
fillment of  the  prescribed  conditions,  the  instru- 
ment is  not  a  perfect  deed,  and  does  not  operate 
as  an  obligation  or  a^  conveyance.  As  a  rule  it 
takes  effect  from  the  second  delivery.  Hence, 
if  it  is  a  deed  of  property,  the  ownership  passes 
from  the  grantor  to  the  grantee  as  of  the  date 
of  such  delivery.  But  an  exception  to  this  rule 
is  made  when  justice  requires,  or  when  necessary 
to  protect  the  rights  of  persons  who  are  not 
parties  to  the  transaction.  For  example,  if  the 
grantor  becomes  mentally  or  legally  incapacitated 
between  the  delivery  to  tlie  third  person  and  the 
delivery  by  the  latter  to  the  grantee,  the  deed 
will  take  effect  as  of  the  date  of  its  first  delivery, 
in  order  tliat  it  may  be  rendered  valid.  This  is 
accomplished  by  the  legal  fiction  of  relation.  In 
order  to  uphold  the  deed,  the  act  of  final  deliv- 
ery is  viewed  as  having  been  done  at  tlie  time  of 
the  conditional  delivery — as  relating  back  to  that 
date.     See  Deed;  Delivery. 

ESCUAGE.     See  Scutage. 

ESCUERZO.     See  Ferreiro. 

ESCUINTLA,  es-ken'tla.  A  town  and  capital 
of  the  departmerit  of  the  same  name,  Guatemala, 
30  miles  southwest  of  the  city  of  Guatemala 
(Map:  Central  America,  B  3).  It  is  the  centre 
of  a  district  growing  sugar-cane,  coffee,  and 
cacao,  and  has  considerable  transit  trade  owing 
to  its  situation  on  the  railroad  from  Guatemala 
to  the  port  San  .Jose.  Escuintla  is  a  noted 
resort,  frequented  bv  great  numbers  of  persons 
for  its  baths.     Population,  in  1893 :   12,343. 

ESCULENT  SWALLOW.     See  Salangine. 

ESCURIAL.     See  Escorial. 

ESCUTCHEON  (formerly  scutcheon,  from 
OF.  escusson,  Fr.  cciissou,  from  OF.  escii.  rscut, 
Fr.  ecu,  shield,  from  Lat.  scutum,  shield).  A 
term  in  heraldry  (q.v.),  synonymous  with  shield. 
An  escutcheon  of  pretense  or  inescutcheon   is  a 


small  shield  placed  in  the  centre  of  the  largei 
one,  and  covering  a  portion  of  the  charges  on  the 
latter,  in  ^\■hich  a  man  carries  the  arms  of  hia 
wife  \\lien  she  is  the  lieiress  of  her  family.  It 
is  said  to  be  carried  surtout,  or  over  all.  Some- 
times  also  a  shield  over  all  is  given  as  a  reward 
of  honor. 

ES'DRAE'LON,  es'dra-rion  or  es-dra'e-lon 
(Gk.  "'Y.cdprjXuv,  EsdrClOn,  the  Greek  form  of 
the  Hebrew  word^  rendered  as  Jezreel  in 
the  English  Bible,  meaning  God  has  sown ) . 
The  greatest  plain  in  Palestine,  separat- 
ing the  mountain  ranges  of  Galilee  from  those  of 
Samaria,  watered  by  the  Kishon.  It  may  be  de- 
scribed as  a  triangle,  having  for  its  base  the  high 
hills — of  which  Mount  Gilboa  is  the  most  impor- 
tant— forming  the  watershed  between  the  Jordan 
and  the  Kishon,  extending  north  and  south  from 
Nazareth  to  Jenin,  a  distance  of  about  15  miles. 
The  northern  boundary  is  tiie  hills  of  Galilee 
westward  from  Nazareth  about  12  miles  to  a 
point  where  the  Kishon  breaks  through  in  a 
narrow  pass  leading  to  the  seacoast  and  Acco. 
On  the  southwest  is  the  Carmel  range,  extending 
from  the  sea  to  Jenin.  about  20  miles.  The  plain 
was  allotted  to  Issachar  in  the  division  among  the 
tribes  (Josh.  xix.  17-23).  It  is  of  great  fertility, 
and  has  been  of  much  importance  in  the  annals 
of  Palestine.  Armies  and  caravans  from  all 
directions  must  pass  through  it,  and,  owing  to  its 
level  character,  it  natural!}'  became  the  field  on 
which  were  fought  the  decisive  battles  for  the 
possession  or  defense  of  Palestine  and  Sj'ria.  It 
was  the  scene  of  the  triumph  of  Barak  over 
Sisera  (Judges  iv.)  and  of  Gideon  over  the  Midian- 
ites  (Judges  vii.),  as  well  as  the  final  defeat  of 
Saul  by  the  Philistines  (I.  Sam.  xxxi.)  and  of 
Josiah  by  Pharaoh-Necho  of  Eg^'pt  (II.  Kings 
xxiii.  29-30).  The  great  contest  between  Elijah 
and  the  prophets  of  Baal  took  place  on  its  west- 
ern border  (I.  Kings  xviii.  17  sqq.).  It  was 
through  the  plain  that  Jehu  came  riding  to  Jez- 
reel (II.  Kings  ix.  16  sqq.).  The  armies  of  As- 
syria and  Egypt  met  there  repeatedly,  and  in 
modern  times  the  plain  has  figured  in  the  wars 
of  Napoleon.  To  the  writer  of  the  Apocalypse 
the  plain  was  the  battlefield  par  excellence,  and 
there  he  beholds  "the  kings  of  t  lie  earth  and  of  the 
whole  world"  gathered  for  the  battle  of  the  great 
day  of  God  (Rev.  xvi.  14,  16).  Consult  George 
Adam  Smith,  Historical  Geogra'pliy  of  the  Hohj 
Land  (New  York,  1895). 

ES'DRAS  (Gk-'EtrS/saj,  Ezra),  First  and  Sec- 
osu  Books  of.  The  name  of  two  works  placed 
among  the  apocryphal  books  of  the  Old  Testament 
in  modern  English  Bibles.  Considerable  confusion 
exists  in  regard  to  the  titles  of  the  books  con- 
taining the  history  of  Ezra.  In  the  Septuagint 
there  are  two  books  of  Esdras,  so  called,  desig- 
nated respectively  as  A  and  B.  Esdras  A  is  the 
work  otliorwise  known  as  the  First  Book  of  Es- 
dras; Esdras  B,  the  translation  of  the  canonical 
books  of  Ezra  and  Nehemiah.  In  the  Vulgate 
there  are  four  books  of  Esdras.  viz.:  Esdras  I., 
the  canonical  book  of  Ezra ;  Esdras  II.,  the  book 
of  Nehemiah ;  Esdras  III.,  the  Esdras  A  of  the 
Septuagint  or  First  Book  of  Esdras;  and  Esdras 
IV.,  another  and  later  apocryphal  book.  In  early 
English  Bibles  the  Vulgate  is  followed,  the  ar- 
raiiirement  now  used  having  been  first  adopted 
in  the  Geneva  Bible  of  1560.  The  First  Book  of 
Esdras  (Esdras  A  of  the  Septuagint,  Esdras  III. 
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of  the  Vulgate)  represents  an  independent  trans- 
lation of  the  Hebrew  of  the  canonical  book  of 
Ezra,  together  with  tlie  last  two  chapters  of 
II.  Chronicles  and  a  portion  of  the  eighth  chapter 
of  Xehemiah.  This  translation,  which  is  used  by 
Josephus.  is  probably  later  than  the  other  Sep- 
tuagint  version  (Esdras  B),  and  is  distinguished 
from  it  by  the  freer  character  of  the  translation 
and  the  use  of  a  more  elegant  Greek.  The  Second 
Book  of  Esdras  (Esdras  IV.  of  the  Vulgate)  is 
an  apocalyptic  work  composed  between  81  and  90 
A.u.  acct)r'ding  to  recent  critics.  Whether  it  was 
originally  written  in  Hebrew  or  Greek  is  dis- 
puted; it  exists  now  only  in  versions  (Latin, 
.Syriae,  Etliiopic).  The  Latin  version  contains 
four  chapters  not  found  in  the  Greek  text,  though 
translated  from  a  Greek  original.  Of  these  ad- 
ditions chapters  i.  and  ii.  are  Christian  in  char- 
acter; the  other  two,  chapters  xv.  and  xvi.,  are 
Jewish.  The  original  apocalypse,  therefore,  con- 
sists of  chapters  iii.-xiv..  and  contains  a  series  of 
seven  visions  revealed  to  Ezra  touching  upon  the 
desolation  of  Zion,  the  advent  of  the  ^lessiah,  and 
the  final  judgment,  with  the  triunipli  of  the 
righteous.  In  the  fifth  a  monstrous  eagle  with 
three  heads  appears  to  Ezra,  and  this  eagle, 
which  is  rebuked  by  a  lion,  is  interpreted  to  be 
the  fourth  kingdom  in  the  vision  of  Daniel, 
whereas  the  lion  is  the  ilessiah.  The  Christian 
additions  treat  of  the  rejection  of  the  Jewish 
people  by  God  and  His  choice  of  Gentile  Chris- 
tians. The  Jewish  additions  contain  chiefly  in- 
vectives against  sinners,  with  predictions  of  wars 
and  disasters. 

E SERINE.     See  Caxabae  Beax. 

ESH'ER,  William  Baliol  Brett.  First  Vis- 
count (181.5-99).  An  English  jurist.  He  was 
educated  at  Westminster  and  at  Caius  College. 
Cambridge,  and  was  called  to  the  bar  in  1846. 
He  sat  in  Parliament  during  1866-68,  and  then 
became  Solicitor-General,  but  was  in  the  same 
year  appointed  a  justice  of  the  Court  of  Common 
Pleas.  He  was  a  lord  justice  of  appeal  from 
1876  to  1883,  and  then 'became  Master  of  the 
Rolls.  He  was  knighted  in  186S,  and  raised  to 
the  peerage  in  1897. 

ESK.  The  name  of  a  small  Scotch  river  of 
Dumfriesshire,  formed  by  the  confluence  of  the 
Black  Esk  and  White  Esk,  which  rise  on  the  bor- 
ders of  Selkirkshire,  near  Ettrick  Pen.  It  runs 
35  miles  south  and  forms  for  a  mile  the  boundary 
between  Scotland  and  England  (Map:  Scotland, 
E  5).  For  the  last  eight  miles  it  runs  south- 
southwest  through  Cumberland,  ending  in  the 
Solway  Firth.  It  flows  through  some  charming 
scenery,  past  Langholm,  Canobie,  and  Longton. 
The  upper  part  of  its  valley  is  called  Eskdale 
Muir. 

ES^KERS,  ES'KARS,  or  ESCHARS  (Ir. 
ciscir.  ridge).  The  name  given  in  Ireland  to  large 
heaps  of  gravel  that  were  accumulated  during 
the  Pleistocene  period.  They  are  identical  with 
the  osnr  of  Sweden,  and  are  known  in  Scotland 
under  the  name  of  Icotnoi.  The  gravel  is  often 
heaped  into  narrow  ridges  forty  to  eighty  feet 
in  height  and  from  one  to  twenty  miles  in  length. 
Similar  winding  ridges  of  gravel  and  sand  are 
found  in  northern  North  America,  where  they 
are  often  associated  with  broad  level-topped  de- 
posits of  sands  and  gravels  closely  resembling 
river  deltas.  This  association  and  their  peculiar 
structure  and  conficuration  have  led  to  the  belief 


that  eskers  are  deposits  formed  by  streams  which 
flowed  beneath  the  ice  sheets  of  the  Glacial 
Period.  In  general  the  eskers  follow  the  direction 
in  which  the  continental  glacier  moved. 

ESKILSTITNA,  es'kils-too'na  (Swed.,  Eskil's 
town) .  A  city  of  Sweden,  situated  on  the  Eskilstu- 
maa,  over  60  miles  west  of  Stockholm  (^lap:  Swe- 
den, G  7) .  The  town,  divided  into  old  and  new  sec- 
tions by  the  river,  is  regularly  built  in  the  new 
quarter,  and  is  famed  for  its  iron  and  steel  manu- 
factures, especially  the  gun-factory  on  an  island 
in  the  river.  There  is  regular  communication  with 
Stockholm  by  steamship  as  well  as  by  rail.  Pop- 
ulation, in  1900,  13,663.  Eskilstuna  is  named 
after  Saint  Eskil,  the  English  apostle  of  Chris- 
tianity in  Sodermanland,  who  is  supposed  to 
have  been  buried  here  after  his  martyrdom. 

ES'XIMO.  A  race  of  the  yellow  type,  confined 
to  the  Arctic  regions  of  America  and  the  extreme 
northeastern  part  of  Asia.  The  name  means 
"raw-fish  eaters,'  and  was  applied  to  them  by 
their  Algonquin  Indian  neighbors  living  south 
of  them.  The  American  Eskimo  call  thmselves 
Inuuit,  i.e.  men ;  their  congeners  in  Asia  giving 
themselves  the  name  Yuit  or  Yu-kouk,  other 
forms  of  the  same  word.  The  Eskimo  have  been 
so  absolutely  secluded  in  their  habitat  that  an- 
thropologists have  had  great  trouble  in  dealing 
with  the  question  of  their  origin.  Dr.  H.  Rink, 
who  has  made  a  life  study  of  Greenland  and  its 
people,  and  is  the  greatest  authority  on  them, 
holds  that  most  Eskimo  weapons  and  imple- 
ments are  of  American  origin :  he  advances  the 
theory  that,  even  though  the  Eskimos  originally 
came  from  Asia,  they  developed  as  a  race  in  the 
interior  of  Alaska,  whence  they  finally  migi'ated 
northward  and  spread  out  along  the  coasts  of  the 
ice  sea.  He  says  that  their  speech  is  closely  con- 
nected with  the  primitive  dialects  of  America, 
while  their  legends  and  customs  resemble,  or  at 
least  suggest,  those  of  the  Indians.  The  re- 
searches of  Dall,  Olivier,  Xordquist,  Krause,  and 
others,  however,  have  led  to  the  conclusion  now 
generally  adopted  that  the  Eskimo  were  derived 
directly  from  peoples  of  the  Asiatic  polar  regions, 
some  of  whom  came  to  America  across  the  narrow 
Bering  Strait.  The  Koriak  and  Jehuktchi,  who  in- 
habit the  extreme  eastern  portion  of  the  penin- 
sula of  Siberia,  are  regarded  as  an  Asiatic  branch 
of  the  Eskimo  race,  numbering  probably  not  more 
than  2000  souls. 

Though  the  evidence  as  to  the  origin  of  the 
Eskimo  is  not  complete,  there  is  at  least  good 
reason  for  the  theory  that  within  a  comparatively 
recent  period  they  lived  along  the  American 
coast  of  Bering  Strait  and  Bering  Sea,  and  thence 
gradually  spread  eastward  over  Arctic  America 
and  its  northern  islands  to  Greenland.  They 
must  have  reached  Greenland  before  the  Nor- 
wegian colonies  of  Osterbygd  and  Vesterbygd  were 
established,  for  Eric  the  Red  and  others  found 
in  both  these  districts  the  ruins  of  human  habi- 
tations, fragments  of  boats,  and  stone  imple- 
ments, which  they  thought  must  have  belonged 
to  a  feeble  folk  whom  they  therefore  called  'Skrel- 
lings'  (weaklings).  Nansen  and  others  believe 
that  at  this  period  the  Greenland  Eskimo  were 
living  north  of  68°  N.,  where  seals  and  whales 
abound,  and  that  they  did  not  make  their  per- 
manent settlements  in  South  Greenland  until 
after  they  had  destroyed  the  Norwegian  colonies 
there  in  the  fourteenth  century. 
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The  regions  inhabited  by  the  Eskimo  extend  from 
Bering  Strait  over  the  northern  coast  of  America 
and  its  groups  of  Arctic  islands  to  the  east  coast 
of  Greenland.  With  a  habitat  spreading  over 
3000  miles,  the  Eskimo  have  a  wider  geographical 
range  than  any  other  aborigines.  In  spite,  how- 
ever, of  the  great  distances  which  have  divided 
the  various  groups  from  each  other  for  probably 
more  than  1000  years,  the  race  has  preserved  the 
most  striking  uniformity  in  language,  habits,  and 
mode  of  life,  excepting  in  so  far  as  certain  tribes 
have  been  influenced  by  contact  with  the  white 
men.  The  insignificant  difl'erences  of  language 
among  these  isolated  groups  have  been  often  re- 
marked. Common  to  all  are  the  same  stem 
words,  the  same  affixes.  Tlie  chief  characteristic 
of  the  language  is  that  it  is  highly  polysynthetic, 
single  words  of  com])lex  structure  expressing 
ideas  that  in  English  would  fill  out  whole  sen- 
tences. ]Mr.  Hugh  Lee,  who  learned  the  language 
among  the  Smith  Sound  natives  of  North  Green- 
land, says  that  he  had  little  difficulty  in  com- 
municating with  the  Eskimo  of  Cape  Prince  of 
Wales,  Alaska.  A  similar  condition  has  been 
observed  among  the  Eskimo  of  Labrador,  the 
Arctic  archipelago,  and  Greenland. 

Distribution.  The  Eskimo  may  be  divided  into 
seven  groups.  ( 1 )  The  East  Greenlanders,  living 
along  the  east  coast  of  the  island,  numbering, 
when  Holm  visited  them  in  1884,  548  souls.  It  is 
not  believed  tliat  any  of  them  now  live  farther 
north  than  tlie  sixty-eighth  parallel  of  latitude, 
though  Clavering  met  two  families  in  1823 
north  of  74°  30'.  They  are  of  pure  blood,  and  so 
are  (2)  the  most  northern  inhabitants  of  the 
world,  the  Eskimo  of  northwest  Greenland  (the 
Smith  Sound  natives  or  Arctic  Highlanders)  who 
inhabit  the  west  coast  between  Melville  Bay  and 
Port  Foulke,  78°  18'  N.,  numbering,  in  1897,  234 
persons.  (3)  The  natives  of  Danish  West  Green- 
land, who  live  between  Upernavik  (73°  24'  N. ) 
and  Cape  Farewell,  number  nearly  10,000,  and 
are  mixed  breeds;  they  have  been  for  a  century 
and  a  half  under  the  government  and  influence  of 
the  Danes.  (4)  The  Labrador  Eskimo,  now  num- 
bering only  aliout  1500,  live  along  the  Atlantic 
coast.  From  Hopedale  south  most  of  them  are  of 
mixed  blood :  north  of  Hopedale  they  are  almost 
wholly  pure  Eskimo.  Moravian  missionaries  and 
white  fishermen  have  lived  among  them  for  more 
than  a  century,  however,  and  no  other  Eskimo 
have  been  so  greatly  influenced  as  these  in  dress, 
manners,  and  customs,  by  long  contact  with 
the  whites.  (5)  The  Eskimo  of  the  central  region 
include  thoac  of  the  Artie  Archipelago,  where 
probably  only  a  few  himdred  natives  now  live, 
though  ruined  huts  and  other  remains  are  scat- 
tered far  and  wide  along  the  tortuous  shores,  and 
the  natives  of  the  American  mainland  who  hunt 
between  the  west  side  of  Hudson  Bay  and  Cape 
Bathurst.  This  group  is  the  most  widely  spread, 
its  territories  representing  an  extent  of  land,  in- 
tersected in  every  direction  by  the  sea,  measuring 
nearly  2000  miles  east  and  west  and  800  miles 
north  and  south.  (6)  The  Mackenzie  River  group 
are  centrally  divided  by  that  river,  their  limit 
in  the  south  being  that  of  the  tundras,  while  the 
forest  region  belongs  to  the  Indians  with  Avhom, 
according  to  their  traditions,  they  have  fought 
great  battles ;  they  number  about  2000  souls. 
(7)  The  western  Eskimo  wander  along  the. 
northwest  and  western  coasts  of  Alaska  as  far 
south  as  the  Aleutian  Archipelago.     They  have 


rapidly  diminished  in  the  past  half-century, 
owing  to  the  destruction  of  marine  animals  by 
whalers,  and  now  number  only  a  few  hundred. 
The  Siberian  reindeer  is  being  introduced  among 
them,  and  missionary  stations  were  established  in 
1892.  The  group  includes  the  reindeer  Eskimo 
of  the  northeast  peninsula  of  Siberia.  It  is  be- 
lieved that  the  entire  race  now  numbers  not  more 
than  17,000. 

The  Eskimo  are  between  62  and  64  inclies  in 
height,  with  broad,  round  faces  and  high  cheek- 
bones. They  are  well  built,  usually  fat,  and  many 
of  the  men  have  remarkable  muscular  development ; 
the  eyes  are  narrow,  the  hair  is  straight  and  jet- 
black,  the  beard  is  very  thin  and  often  entirely 
wanting.  The  skin  is  light-brown  or  dark-brown. 
They  are  a  shortlived  people,  rarely  attaining  an 
age  much  beyond  sixty  years.  The  main  cause  of 
death  is  inflammatory  rheumatism.  All  the 
groups,  excepting  those  which  have  long  had 
intercourse  with  the  white  race,  may  be  classed  in 
point  of  development  with  the  prehistoric  races 
of  the  age  of  ground-stone  tools,  though  the 
Smith  Sound  natives^,  long  before  they  met  the 
whites,  obtained  iron  from  the  Cape  York  meteor- 
ites, with  which  they  tipped  their  weapons.  This 
tribe,  and  indeed  all  the  Greenland  Eskimo, 
have  no  wood  except  such  fragments  of  drift- 
wood from  Siberia  as  they  have  picked  up  on  the 
shore,  and  such  pieces  as  they  have  obtained  from 
white  men. 

The  sustenance  of  the  Eskimo  is  chiefly  de- 
rived from  the  capture  of  seals  and  cetaceous 
animals,  the  pursuit  of  which  has  kept  them  in- 
habitants of  the  seashore.  The  seal  is  their 
staple  food  and  their  most  valuable  resource,  sup- 
plying them  with  dog-food,  clothing,  boots,  tents, 
harpoon-lines,  light,  and  heat.  The  walrus,  nar- 
whal, whale.,  bear,  and  to  a  smaller  extent  the 
deer,  fox,  and  hare  also  afl"ord  important  sup- 
plies. Thousands  of  birds  are  stored  for  winter 
use.  The  natives  have  no  salt  or  substances  of 
vegetable  origin  for  food  except  where  these  sup- 
plies are  derived  from  the  whites. 

The  men  are  constantly  employed  in  hunting 
or  in  the  manufacture  and  care  of  their  hunting 
contrivances,  among  which  is  the  kayak,  in  which 
they  chase  their  sea  prey.  The  kayak  is  a  swift 
and  seaworthy  canoe  made  of  skin,  entirely 
decked  over  except  for  the  round  hole  in  the 
middle  in  which  its  one  occupant  sits.  It  is  pro- 
pelled by  a  double-bladed  paddle.  The  oomiak,  or 
woman's  boat,  also  built  of  skin,  but  open,  is 
large  enough  to  carry  several  paSsengers  and 
freight.  It  is  paddled  by  women.  The  harpoon 
is  a  remarkably  ingenious  implement  whose  barb 
detaches  itself  from  the  handle  when  the  animal 
is  hit,  and,  being  attached  to  a  float  or  drag, 
prevents  the  escape  of  the  game.  The  dog-sledge 
is  common  everywhere  except  among  the  Eskimo 
of  southwestern  Greenland.  In  regions  where 
iron  is  obtainable  from  the  white  men.  iron  run- 
ners are  now  largely  substituted  for  those  of 
ivory  or  whalebone,  formerly  used.  Eskimo  dogs 
are  admirably  adapted  for  sledge  work. 

The  dwellings  are  always  of  two  kinds — tents 
for  summer  and  houses  or  huts  for  winter  use. 
The  tents,  or  tupiks,  are  made  of  sealskin;  the 
igloos,  or  winter  houses,  are  far  more  varied  in 
structure  among  the  different  groups.  They  are 
usually  built  of  stones,  chinked  and  covered  with 
moss  and  banked  up  with  snow.  The  entrance 
is  a  long  passage  high  enough  to  admit  a  man 
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crawling  upon  hands  and  knees.  In  some  places 
— for  example,  in  nortlieiii  Alaska — huts  are 
half  undoriiroimd.  ^lany  of  the  western  and  Lab- 
rador Eskimo  build  Iheir  houses  chiefly  of 
wood.  Some  of  the  winter  houses  of  the  East 
Greenland  natives  shelter  forty  to  sixty  persons. 
Tlie  temporary  winter  houses,  built  during  jour- 
neys, are  made  of  blocks  of  snow,  piled  in  a  shape 
somewhat  like  that  of  a  beehive.  The  dress  for 
men  and  women  consists  of  boots,  trousers,  and  a 
jacket  with  a  hood,  which  can  be  drawn  up  to 
cover  tlie  head.  Women  nursing  children  carry 
their  infants  in  hoods.  The  boots  of  the  women 
are  higlier  than  those  of  the  men,  and  indeed 
among  the  Smith  Sound  Eskimo  extend  to  the 
thighs.  Except  where  trade  is  carried  on  with 
the  whites,  the  clothing  is  entirely  of  furs  and  the 
.skins  of  birds,  and  may  be  considered  perfect  for 
the  conditions  under  which  it  is  worn. 

In  the  relations  between  the  sexes  there  is  much 
laxity,  but  where  missionary  influences  prevail 
the  marital  relations  are  of  the  conventional 
civilized  type,  and  the  sexual  morality  of  many 
natives  is  of  a  high  order.  There  is  much  that 
is  admirable  in  these  simple-minded  people.  They 
are  honorable  with  regard  to  property,  children 
and  the  aged  and  infirm  are  well  cared  for,  and 
generosity  and  hospitality  are  characteristic 
traits.  ^lost  of  the  products  of  the  hunt  are 
conmion  property.  The  Eskimo  are  naturally 
cheerful,  merry  and  light-hearted,  fond  of  song 
and  music  and  with  some  skill  in  its  production, 
though  among  tribes  not  in  close  contact  with 
white  men  the  only  musical  instrument  is  a  kind 
of  small  tambourine  made  of  membrane  stretched 
over  an  oval  bone  frame.  They  are  friendly  to 
strangers  and  warfare  is  almost  imknown  among 
them.  Many  are  adepts  in  making  carvings  of 
walrus  ivory,  the  Alaska  natives  excelling  in  the 
ornamentation  and  finish  of  these  products.  Those 
natives  who  are  not  under  missionary  influence 
have  the  vaguest  religious  ideas.  They  believe 
in  invisible  powers  or  demons  which  rule  over 
the  riches  of  the  sea,  and  a  special  function  of  the 
angekoks.  or  shamans,  is  to  propitiate  these  mys- 
terious influences. 

BiBLiOGR.vpiiY.  Dall,  "On  the  So-called  Chuk- 
chi," etc.,  American  Xatiiralist,  vol.  xvi.,  Xo.  11 
(1881);  Olivier,  "Sur  les  Esquimaux  d'Asie," 
Bulletin  Soc.  d'Anfhropoloc/ie  (1877.  p.  586); 
John  Ross,  t^econd  Voyage,  appendix,  pp.  1-104 
(London,  1835)  ;  ilcLean,  '>^otes  on  the  Hudson 
Bay  Territory,  vol.  ii.,  ch.  10  and  11  (London. 
1849)  ;  .T.  Richardson,  Arctic  {Searching  Expedi- 
tion, vol.  i.,  ch.  xi.  (London.  185i )  ;  Hall. 
Life  icith  the  Esquimaux  (1864);  H.  Rink. 
Talcs  and  Traditions  of  the  Eskimo  (London, 
1875)  ;  id.,  Danish  Greenland  (London.  1887)  ; 
id..  The  Eskimo  Tribes  (London,  1887)  :  Jose- 
phine Diebitsch  Peary,  ily  Arctic  Journal  (New 
York.  1893);  Xansen,  Eskimo  Life  (London, 
1894)  ;  R.  E.  Peary,  Xorthirard  Over  the  Great 
Ice,  vol.  i.,  appendix  ii. ;  F.  Boas.  "The  Central 
Eskimo,"  Sixth  Anuual  Report  of  the  Bureau  of 
Ethnology,  pp.  395-660;  IMurdock.  "The  Point 
Barrow  Eskimo,"  'Sinth  Annual  Report  of  the 
Bureau  of  Ethnology  (1886-87):  Nelson,  "The 
Eskimo  About  Bering  Strait,"  Eighteenth  An- 
nual Report  of  the  Bureau  of  Ethnoloqu,  part  1 
(1896-97). 

ESKIMO  DOG.     See  Si.EnoE-Doc. 

ESKI-SHEHB.  An  ancient  city  of  Asiatic 
Turkey.     See  ^Ialatia. 


ES'KI-SHEHR'.  A  town  and  railway  junc- 
tion in  the  Kutai  Sanjak,  Brusa.  Asiatic  Turkey, 
on  the  Pursak  Su,  164  miles  west  of  Angora  by 
rail.  It  consists  of  commercial  and  residential 
sections  divided  by  a  stream,  on  the  northern 
slope  of  a  broad  and  fertile  valley  inclosed  by 
hills.  It  is  noted  for  its  warm  mineral  springs 
and  valuable  meerschaum-mines.  It  is  the  an- 
cient Doryl!x>um.  Population,  20,000,  of  which 
one-third  are  Christians  and  the  rest  Moham- 
medans. 

ESKI-ZAGRA,  es'ke  za'gia  (Turkish  name, 
meaning  Old  Zagra;  Bulg.  Stara-Zagora) .  A 
town  of  Eastern  Rumelia,  Bulgaria,  situ- 
ated at  the  southern  base  of  the  Bal- 
kans. 45  miles  .south  of  Tirnova  (Map: 
Balkan  Peninsula,  E  3).  In  the  neighborhood 
are  numerous  gardens,  and  rose  oil  is  one 
of  the  chief  products  of  the  town.  There  are 
also  a  number  of  mineral  springs.  Eski-Zagra 
is  very  advantageously  located  at  the  junction  of 
the  chief  passes  in  the  central  Balkan  range.  In 
July,  1877,  a  battle  was  fought  near  Eski-Zagra 
between  the  Russians  under  General  Gurko  and 
the  Turks  under  Suleiman  Pasha,  as  a  result  of 
v.liich  the  Russian  forces  were  thrown  back. 
Population,  in  1887,  16.039;  in  1901,  19,480, 
composed  chiefly  of  Bulgarians,  Turks,  and  Jews. 

ES'LA.  A  river  of  Spain,  rising  at  the  base 
of  the  Peua  L'rbina,  one  of  the  highest  peaks  of 
the  Cantabrian  Mountains,  and  flowing  in  a  gen- 
eral southerlj'  direction  through  the  provinces  of 
Leon  and  Zamora  to  its  confluence  with  the 
Duero,  about  20  miles  below  the  citv  of  Zamora 
(Map:   Spain,  C  2). 

ESLAVA,  a-slii'va,  [MicfEL  Hilariox  (1807- 
78),  A  Spanish  composer  and  theorist.  He  was 
born  at  Burlada,  near  Pamplona,  where  he  re- 
ceived his  first  musical  education,  probably  under 
A.  Julian  Prieto  and  Francisco  Seccanilla.  In 
1828  he  became  maestro  in  Ossuna  Cathedral, 
where  he  also  took  holy  orders.  In  1832  he  was 
appointed  to  the  same  position  at  Seville,  and  in 
1844  he  became  Court  maestro  to  Queen  Isabella 
at  iladrid.  He  was  one  of  the  most  distinguished 
Spanish  musicians  of  his  day,  and  displayed  great 
versatility  both  as  a  composer  and  a  writer.  His 
principal  works  are  the  three  operas  El  solitario 
(1841),  Las  treguas  de  Tolemnida  (1842).  and 
Pietro  el  crudele  (1843)  ;  the  valuable  collections, 
Museo  organico  espagnol  and  Lira  sacro-hispana 
(1869)  ;  about  150  masses,  motets,  and  psalms, 
and  a  brief  history  of  the  Church  nuisic  of  Spain. 

ESLAVA,  Sebastian  de  (1698-1759).  A 
Spanish  soldier,  born  at  Equillor.  Having 
served  with  distinction  in  the  wars  of  Pliilip 
v.,  he  was  appointed  in  1738  lieutenant-general, 
and  in  1740  Viceroy  of  Xew  Grenada  (the  present 
Republic  of  Colombia).  He  refortified  the  fort  of 
Cartagena,  which  in  1741  he  brilliantly  defended 
against  a  strong  English  force  under  Admiral 
Sir  Edward  Vernon.  In  1744  he  became  Spanish 
Minister  of  War. 

ESMANN,  es'man,  GrsTAV  (I860—).  A 
Danish  author  and  journalist,  born  and  educated 
at  Copenhagen.  He  studied  law,  but  abandoned 
it  for  literature,  his  first  production  being  the 
two  novels  published  in  the  volume  Gammel 
Gjccld  (1851).  His  plays,  which  are  frequently 
performed  in  Denmark  and  Scandinavia,  are  su- 
perficially eflfective,  but  lacking  in  dramatic 
characterization.    Among  them  mav  be  mentioned 
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I  Stifteheii  (1886);  /  Provinsen  (1890);  Den 
Kcere  Familie  (1892);  Magdalene  (1893);  Den 
Store  Maskerade  (1895);  Vaudrefalken  (1898); 
Det  Gamle  Hjem  (1899);  Alexander  den  Stare 
(with  Sven  Lange)  ;  aud  Sangerinden  (1901). 

ESMAKCH,  es'marK.  Johaxxes  Fbiedkich 
AiGUST  VOX  (1823 — ).  A  CJerman  surgeon,  born 
at  Tunning.  .^^chleswig-Holstein.  He  studied  medi- 
cine at  Kiel  and  Guttingen.  and  in  the  Danish 
War  of  1848  served  as  lieutenant,  as  assistant 
surgeon,  as  chief  physician  of  the  citizens'  hos- 
pital at  Flensburg,  and  lastly  as  adjutant  of  Dr. 
Stromeyer.  He  became  professor  and  director  of 
the  hospital  at  Kiel  in  1857,  and  during  the 
Schleswig-Holstein  War.  1864,  he  "was  eminent  in 
hospital  work,  and  during  the  Franco-Prussian 
War,  1870-71,  he  was  physician-general  and  con- 
sulting surgeon  to  the  army.  In  1871  he  returned 
to  Kiel  as  professor  of  surgery.  His  second  wife 
is  the  Princess  Henriette  of  Schleswig-Holstein, 
aunt  of  the  present  Empress  of  Germany.  He 
was  for  many  years  the  greatest  authority  on 
gunshot  wounds.  He  originated  valuable  improve- 
ments in  barrack  hospitals,  ambulances,  etc.. 
and  is  the  inventor  of  the  bloodless  method  of 
operating  on  the  extremities,  which  consists  of 
applying  a  bandage  firmly  to  the  extremity  from 
its  distal  point  upward,  thus  pressing  the  blood 
out  of  the  limb  before  applying  the  tourniquet. 
In  this  way  danger  from  venous  congestion  after 
constricting  the  limb  is  avoided.  This  method 
was  invented  by  Esmarch  independently  and  in 
ignorance  of  similar  suggestions  by  Grandesso 
Silvertri,  of  Vicenza.  Among  his  many  contribu- 
tions to  medical  literature  are :  Ueber  Resek- 
tionen  nach  Schnssicunden  (1851);  Beitrage  zur 
praktischen  Chirurgie  (1853-60);  Ueber  chro- 
nische  Gelenkenenzundungt  (1867):  Ueber  den 
Kampf  der  Humanitdt  gegen  die  ScJirecken  des 
Krieges  (1869);  Der  erste  Terband  auf  dem 
Schlachtfelde  (3d  ed.  1899);  Yerbandplatz  und 
Feldlazarett  (1871);  Ueber  kiinstliche  Blutleere 
bei  Operationen  (1873);  Hanbuch  der  kriegs- 
chirurgischen  Technik  (1877  and  several  subse- 
quent editions) . 

ESMAECH,  Iv-\RL  (1824-87).  A  German 
jurist.  He  was  bom  at  Sonderburg.  and  was 
educated  at  Kiel.  Bonn.  Heidelberg,  and  Berlin. 
In  1855  he  became  professor  of  Roman  law  at 
Cracow,  and  two  years  later  at  Prague,  where 
he  remained  until  his  death.  Besides  a  number 
of  epic  poems,  published  under  the  name  Karl 
von  Alsen,  he  wrote  the  well-known  legal  work 
entitled  Romische  Rechtsgeschiehte  (2d  ed.  1877- 
80). 

ESMENARD,  es'ma'nar'',  Joseph  Axphoxse 
(1770-lSll).  A  French  publicist  and  poet,  born 
at  Pelissane  (Bouches  du  Rhone) .  After  traveling 
extensively  he  settled  in  Paris  and  became  part 
editor  of  La  Quotidienne  (1797)  and  Le  Mercure 
de  France  (1798).  During  the  consulate  he  was 
sent  as  secretary  to  the  Admiral  Villaret- 
Joyeuse,  (jovemor  of  Martinique,  and  afterwards 
was  consul  to  the  island  of  Saint  Thomas  ( 1804) . 
A  year  later  he  published  his  poem  La  naviga- 
tion (1805),  which  had  its  inspiration  many 
years  before  in  his  early  travels  in  America.  He 
was  received  into  the  Academy  in  1810,  and 
shortly  after  incurred  the  displeasure  of  Napo- 
leon by  a  satirical  article  on  Russia  in  the  Jour- 
nal de   VEmpire,   for  which   he  was   obliged   to 


leave  France,     His  works  include  the  librettos  of 
several  operas. 

ESMERALDA,  es'ma-riil'da.  The  unhappy 
sweetheart  of  Quasimodo,  in  Victor  Hugo's  Xotre 
Dame  de  Paris;  a  gjpsy  dancing  girl  who  makes  a 
pet  of  a  goat  and  is  gibbeted  as  a  witch. 

ESMERAXDAS,  es'ma-ral'das.  A  port  of 
Ecuador  and  capital  of  the  province  of  the  same 
name,  situated  at  the  mouth  of  the  Esmeraldas 
River  on  the  Pacific  Ocean  ( Map :  Ecuador. 
A3).  It  is  the  centre  of  a  cacao  and  tobacco- 
growing  district.  The  town  is  the  seat  of  a 
I  nited  States  consular  agent.  The  name  Esme- 
raldas was  given  by  the  Spanish  conquerors,  on 
account  of  the  number  of  emeralds  discovered  in 
the   vicinity.      Population,   about   3000. 

ES'MOND,  Be.\tbiv.  A  cousin  of  Henry  Es- 
mond, in  Thackeray's  novel  of  that  name ;  a 
beautiful,  vain,  ambitious  woman,  who  also  ap- 
pears in  The  Virginians  as  Mme.  de  Bernstein. 
Henry  Esmond  was  in  love  with  her  for  a  time, 
and  for  her  sake  involves  himself  in  the  plot 
to  restore  the  Stuarts  after  the  death  of  Queen 
Anne. 

ESITE  (Egyptian  Snet,  Coptic  Sne) .  An 
Egyptian  town  on  the  left  bank  of  the  Nile 
(latitude  25°  15'  X.,  longitude  32°  8'  E.),  abotit 
half  way  between  Erment  and  El  Kab.  By  the 
Greeks  it  was  called  Latopolis,  from  the  fish  latos 
which  was  revered  there.  Esne  was  a  place  of  con- 
siderable importance,  especially  in  Roman  times. 
The  temple,  dedicated  to  the  god  Knum  (q.v. ), 
was  probably  built  under  the  Ptolemies  on  the 
site  of  an  older  structure.  The  great  portico  of 
24  columns  contains  many  inscriptions  of  Roman 
emperors.  One  of  these  bearing  the  name  of 
Decius  (a,d.  250)  is  the  last  heiroglyphic  in- 
scription to  be  found  in  Egypt,  Xear  Esne  is 
the  ancient  convent  of  Ammonius,  said  to  have 
been  founded  by  the  Empress  Helena  in  honor 
of  the  martyrs  who  perished  here  in  the  persecu- 
tion under  Diocletian.  See  Champollion,  Xotices 
descriptives  (Paris,  1844)  :  ^lariette.  Monuments 
of  Upper  Egypt  (London,  1877)  :  Lane-Poole, 
F.ij'ipt    (London.   1881). 

ESO'PTJS  WAR.  An  intermittent  conflict  be- 
tween the  Indians  and  the  Dutch  settlei^  at 
Esopus  (now  Kingston)  in  Ulster  County,  X.  Y., 
which  began  in  the  summer  of  1658.  Some  In- 
dians employed  as  field  hands  by  the  Dutch, 
while  drunk  and  boisterous,  were  fired  upon  by 
the  farmers.  This  gave  rise  to  a  series  of  bloody 
reprisals  on  the  part  of  the  savages,  the  most 
serious  of  which  was  the  destruction  of  the 
village  of  Wiltwyck  (the  Dutch  equivalent  for 
the  Indian  Esopus),  when  40  women  and  children 
were  carried  off  as  prisoners  and  21  men  were 
killed.  Governor  Stuvvesant  of  Xew  Xethcr- 
land,  in  retaliation,  immediately  sent  up  a  force 
sufficient  to  punish  the  Indians,  which  it  did 
thoroughly.  In  May,  1664,  a  treaty  of  friend- 
ship wa~  concluded. 

ESOTERIC  (  Gk.  f<ra>re/)u-6$,  esoterikos,  inner, 
f rom  ecrw,  cso,  within).  A  word  that  has  been 
applied  in  ancient  and  modern  times  to  mark 
a  distinction  supposed  to  exist  between  certain 
classes  of  Aristotle's  writings  or  discnurses.  The 
esoteric  works,  designed  for  the  disciples,  were 
thought  to  be  less  popular,  either  in  style  or  in 
treatment,  and  to  contain  more  technical  doc- 
trines, than  the  exoteric  works,  which  were  de- 
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signed  for  the  public.  The  word  esoteric  is  not 
u^d  by  Aristotle  himself,  and  it  is  doubtful  if 
his  use'  of  the  word  exoteric  implies  this  distinc- 
tion. Grote  understands  the  word  exoteric,  as 
used  by  Aristotle,  to  refer  to  the  dialectic  method, 
as  opposed  to  the  nun-exoteric  (esoteric),  or 
didactic,  method.  The  term  was  also  applied  to 
the  special  teachings  of  P\'thagoras. 

ESPALIER,  es-pal'yer  (Fr.,  railing  for  fruit- 
trees.  It.  spalliera,  from  Lat.  spatula,  broad 
piece,  blade).  A  railing  on  which  fruit-trees  are 
trained  as  on  a  wall.  Such  railings  are  vari- 
ously constructed,  sometimes  of  wood,  sometimes 
of  iron,  sometimes  of  upright  strips  held  together 
by  a  horizontal  rail  at  the  top.  sometimes  chiefly 
of  horizontal  rails  with  upright  posts  for  their 
support.  Espaliers  may  be  conveniently  and 
cheaply  made  of  strong  iron  wire,  sustained  by 
upright  iron  or  wooden  posts,  as  in  ordinaiy 
wire  fences.  They  vary  in  height  from  four  to 
about  eight  feet,  according  to  situation  and  the 
size  of  the  garden.  They  have  the  advantage  of 
securing  the  fruit  in  a  great  measure  from  the 
effect  of  winds,  Avhich  often  shake  off  a  great 
part  of  the  crop  of  standard  trees  while  still 
unripe;  and  from  the  full  exposure  to  sun  and 
air  excellent  fruit  is  produced,  although  there  is 
no  reflected  heat  as  from  a  wall,  which  is  there- 
fore still  superior.  Not  only  does  the  term 
apply  to  the  trellis  on  which  the  plant  is  trained, 
but  it  is  the  name  of  a  system  of  training  by 
which  plants  are  made  to  grow  as  espaliers,  on  a 
trellis  (espalier). 

ESPALIER  PLANT.  A  plant  which  cannot 
grow  erect  without  outside  mechanical  support; 
hence    a    prostrate    or    procumbent    plant.      See 

SXEif. 

ESPARTERO,  a'spur-tii'ro,  Baldomebo  ( 1792- 
1879).  A  Spanish  general  and  statesman.   He  was 
bom  February  27,  1792,  at  Granatula  in  La  Man- 
cha,  and  was  educated  at  the  University  of  Alnia- 
gro.  Upon  the  outbreak  of  the  war  against  Napo- 
leon he  joined  the  patriot  forces  and  fought  until 
1814,  going  the  next  year  to  South  America.  There 
he  served  with  the  Spanish  forces  throughout  the 
War  of  Liberation  waged  by  the  South  American 
colonies.      He    returned    in    1824    to    Spain    and 
took    a    prominent    part    in    the    civil    conflicts 
which    followed    the    death    of    Ferdinand  VIL 
and   the   accession   of   Isabella.      He   rose   to   be 
lieutenant  general,   and  twice,  as  commander-in- 
chief,  saved  Madrid  from  the  Carlist  forces,  once 
in  August,   1836,  and  again  in  September,   1837. 
In    1839  he  expelled  Don   Carlos   from    Spain,   a 
service  for  which  he  was  made  Duke  of  Vittoria 
and  Morella  and  grandee  of  Spain,  after  having 
been  created  Count  of  Luchana  for  his  bravery  at 
Bilbao  and  Luchana.  He  now  became  practically 
military  dictator  of  Spain,  allied  with  the  Pro- 
gressist  Party,    and    in    1841,    after   the    Queen 
Mother  Maria  Christina  was  forced  to  resi.gn  the 
regency,  he  was  appointed  by  the  Cortes  in  her. 
place.     His  Government  was  marked  by  energy 
and  ability;  but  in  1843  a  combination  of  parties 
naturally  inimical  to  each  other,  the  Republicans 
and   ^loderates,   overthrew   his   Government   and 
drove  him   into  exile.     He   spent  four  years   in 
England,  and  in   1848  returned  to  Spain,  living 
quietly  at  Logroiio  till  1854,  when  the  wretched 
despotism  and  profligacy  with  which  the  name  of 
Maria  Christina  is  associated  caused  an  insurrec- 
tion   of    the    people    and    compelled    the    Queen 


Mother  to  leave  the  kingdom.  Espartero,  sup- 
ported by  the  Progressists  and  General  O'Don- 
uell,  supported  by  the  Consei'vatives,  now  con- 
ducted a  coalition  government  for  two  years ;  but 
the  Progressists  lost  their  hold  in  that  time,  and 
Espartero  gave  way  (July,  1856)  to  O'Donnell, 
whose  tenure  of  office  was  very  brief.  In  1857 
Espartero  resigned  his  dignity  as  Senator,  and 
after  that  time  rarely  took  part  in  politics. 
After  the  Revolution  of  1868,  which  resulted  in 
the  expulsion  of  Queen  Isabella,  he  gave  his  full 
adhesion  to  the  Provisional  Government,  though 
he  took  no  part  in  their  proceedings.  In  1870 
he  was  induced  to  become  a  candidate  for  the 
throne  of  Spain,  but  withdrew  in  June  of  the 
same  year,  alleging  his  age  and  the  division  of 
parties  as  excuse.  In  1875  he  adhered  to  King 
Alfonso.  He  died  January  9,  1879.  Consult: 
Florez,  Espartero,  Historia  de  su  vida  inilitar  y 
polittca  (-Madrid,  1843-44)  ;  and  Mariana,  La 
reaencia  dc  Baldomero  Espartero  (ib.,  1870). 
See  Sp.\ix. 

ESPAR'TO.  A  gi-ass  (Stipa  teyiacissima)  ex- 
tensively employed  in  the  manufacture  of  paper 
in  Great  Britain.  A  number  of  species  are  com- 
mon in  the  drier  parts  of  the  United  States,  where 
they  form  good  pasturage.  The  a\\ais  of  some 
species,  however,  when  ripe  are  troublesome  to 
stock.     See  Feathek-Grass. 

ES'PER,  EUGEN  JOHAXN  Christoph  (1742- 
1810).  A  German  naturalist,  born  at  Wunsiedel. 
He  was  appointed  professor  of  natural  history  at 
Erlangen  in  1782,  and  director  of  the  cabinet  of 
natural  history  there  in  1805.  Especiallj'  note- 
worthy are  his  exhaustive  works  on  the  various 
species  of  butterfly,  respectively  entitled,  Die 
europHischen  Schmetterlinge  (new  ed.  1829-39), 
and  Die  ausldndischen  Schmetterlinge  (new  ed. 
1830). 

ESPERANTO,  a'spa-riin'to.  An  artificial  lan- 
guage, named  from  its  inventor,  a  Spanish 
scholar,  who  first  published  it  in  1890.  It  dif- 
fers from  Volapiik  (q.v. )  in  that  its  vocabulary 
is  constructed  upon  only  such  words  as  are  com- 
mon to  all  European  languages.  Hence  it  will 
at  the  outset  be  easy  of  acquisition,  and  will  not 
appear  uncouth  or  strange  to  any.  The  follow- 
ing comparison  will  serve  to  illustrate  the  difTer- 
ence  between  English.  VolapuK,  and  Esperanto: 

1)1  English.  —  "The  international  language 
shovild  be  comprehensible  to  the  whole  educated 
world ;  but  no  man  on  the  earth,  except  the 
Volapiikist,  would  comprehend  even  the  word 
'Volapiik.'  " 

In  Tolapiik. — "Piik  beviinetik  pakapalom  fa 
vol  lolik  pekulivol ;  abu  men  nonik  tala  sesumii 
volapiikels,  kapalom  piiki  lekanix  'Volapiik.' " 

In  Esperanto. — "La  ling\'o  internacia  estas 
komprenita  de  la  tuta  mondo  edukita  ;  sed  nenia 
homo  sur  la  tero  eksklusive  la  volapiikistoj  kom- 
prenas  la  artan  ling^'on  'Volapuk.' "  See  Uni- 
versal La^"guage. 

ESPERSON,  a'spar-son',  Pieteo  (1833—). 
An  Italian  jurist.  He  was  born  at  Sassari, 
Sardinia,  studied  at  the  university  there,  and 
was  instructor  in  law  in  the  university  from 
1860  to  1865.  In  the  latter  year  he  was  ap- 
pointed professor  of  international  law  at  the 
University  of  Pavia.  His  works,  chiefly  on 
international  law,  and  with  particular  reference 
lo  the  bearing  of  such  law  upon  peoples  in  a  state 
of  war,  include:  Rapporti  giuridici  tra  i  bellige- 
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ratiti  e  i  neutrali  (1805)  ;  La  questione  Anglo- 
Americana  del'  "Alabama'  discussa  secondo  i 
principii  del  diritto  intcrnazionale  (1869); 
Giurisdisione  internazionale  maritima  (1877); 
and  L'Anglcterre  ct  les  capitulations  dans  Vile  de 
Vhi/pre  au  point  de  vue  du  droit  international 
(1879). 

ES'PINAIi'  (Sp.,  thorny),  or  CHANAR. 
J'ernis  applied  to  the  thorny  dry  ground  (xero- 
phytic)     thickets    of    western    Argentina.        See 

iinCKET. 

ESPINAS,  a'spe'na',  Alfred  Victor  (1844 
—  ) .  A  French  philosopher  and  sociologist.  He 
was  born  at  Saint  Florentin  (Yonne).  In  1893  he 
was  offered  the  chair  of  social  economy  at  the 
Sorbonne  in  Paris.  His  works  include:  Les 
societes  aniinales  (1877)  ;  La.  philosophie  experi- 
mentale  en  Italic  (1880)  ;  Histoire  dcs  doctrines 
economiques  (1893);  La  philosophie  sociale  du 
XVIIIeme  siecle  et  la  Revolution  ( 1898) .  He  also 
translated,  with  Th.  Ribot,  Herbert  Spencer's 
Principles  of  Psychology    (1874). 

ESPINASSE,  as'pe'nas'.     See  L'Espinasse. 

ESPINASSE,  Esprit  Charles  Marie  (1815- 
r>9).  A  French  general,  born  at  Saissac  (Aude). 
He  was  made  a  general  and  aide-de-camp  to  Louis 
Napoleon  after  the  coup-d'etat  of  December  2, 
1851,  in  recognition  of  his  ser\ice  to  his  cause  in 
invading  the  National  Assembly  at  night  and 
seizing  the  questors.  During  the  Crimean  War 
he  fought  in  the  battle  of  the  Tchernaya  and  at 
the  taking  of  the  Malakoff.  As  Minister  of  the 
Interior  for  a  short  time  in  1858  he  presented  to 
the  French  Legislature  the  famous  Loi  de  surete 
ycnerale.  He  entered  the  army  again  and  was 
killed  in  the  battle  of  Magenta,  June  4,  1859. 

ESPINEL,  a'spe'neK,  Vincente  (1550-1624). 
A  Spanish  poet  and  musician  born  at  Honda 
(Andalusia).  He  served  as  a  soldier  in  Italy 
and  Flanders,  and  upon  his  return  to  Spain 
entered  the  Church.  He  is  said  to  have  invented 
the  fifth  string  of  the  giiit<\r,  and  was  an  excel- 
lent musician.  His  most  important  work  is  a 
romance,  Relaciones  de  la  rida  del  escudero  Mar- 
cos de  Ohregon  (1618),  from  which  Le  Sage  bor- 
rowed several  incidents  in  Gil  Bias.  He  also 
wrote  a  translation  of  Horace  and  some  lyrical 
[loeris  published  under  the  title  Diversas  rimas 
de  Yincrntc  Espincl   (1591). 

ESPINOSO,  a'spe-no'so,  Caspar  de  (1484- 
1537).  A  Spanish  lawyer  and  soldier,  born  at 
.Medina  del  Campo.  In  1514  he  accompanied 
Pedrarias  Davilo  to  America,  and  became  Chief 
Justice  of  the  Colony  at  Darien.  He  was  judge 
of  the  tribunal  which  condemned  to  death  Bal- 
boa, Davilo's  predecessor  as  Governor,  but  re- 
fused to  pass  sentence  upon  the  famous  explorer 
until  ordered  to  do  so  by  the  Governor.  He 
abandoned  his  judicial  position  and  was  the 
leader  of  several  expeditions  against  the  Indians, 
whom  he  treated  with  great  cruelty.  In  1518 
he  founded  Panama  and  several  years  later  re- 
turned to  Spain,  where  he  was  rewarded  by 
the  Emperor  Charles  V.,  and  was  appointed  a 
Crown  officer  in  Santo  Domingo.  He  returned 
to  Panama,  and  when  Pizarro  fitted  out  his 
second  Peruvian  expedition  became  one  of  his 
financial  backers. 

ESPIRITO  SANTO,  a  -  spe're  -  to  silN^to 
(Port.).  A  maritime  State  of  Brazil,  bounded  by 
the   State  of   Bahia   on   the   north,   the  Atlantic 


Ocean  on  the  east,  the  State  of  Rio  de  Janeiro  on 
the  south,  and  Minas  Geraes  on  the  west  (Map: 
Brazil,  J  7).  Its  area  is  17,310  square  miles. 
The  Sierra  dos  Aimores  marks  the  western  border. 
The  coast  is  generally  swampy,  but  to  the  south 
there  are  precipitous  cliff's.  The  interior  is  gen- 
erally mountainous,  with  elevations  reaching 
7000  feet.  The  main  river  is  the  navigable  Rio 
Doce,  which  divides  the  State  into  two  equal 
parts.  All  the  streams  are  well  supplied  with 
lish.  There  is  but  one  good  harbor,  that  of 
Espirito  Santo.  The  tropical  climate  is  tem- 
pered by  the  proximity  of  the  sea,  the  mountains, 
and  the  extensive  forests. 

The  soil  is  very  fertile.  Sugar-cane  and  coffee 
are  chiefly  grown,  cotton  and  rice  receiving  some 
attention.  There  is  one  cotton-mill  in  the  State. 
The  export  of  coffee  from  Victoria,  the  capital, 
and  practically  the  only  port  (q.v. ),  has  greatly 
fallen  off",  having  been  only  218.000  bags  (of  132 
pounds)  in  1900,  as  against  380.000  in  1898. 
The  forests  furnish  costly  woods  and  rare  drugs. 
There  are  wild  stretches  of  land,  lying  for  the 
most  part  in  the  north,  little  explored  as  yet,  and 
inliabited  by  Indians.  Fishing  is  a  leading  occu- 
pation. Deposits  of  marble  and  lime  have  been 
found,  but  there  is  no  mining.  Stock-raising  is 
neglected.  Esperito  Santo  has  four  represen- 
tatives in  the  national  Chamber  of  Deputies. 
There  are  in  the  State  only  some  50  miles  of 
railway. 

The 'population,  in  1890,  was  135,997,  or  7.2 
inhabitants  per  square  mile.  There  are  several 
German  settlements.  Though  the  State  is  liberal 
in  its  supply  of  funds  for  public  schools,  the 
percentage  of  children  receiving  instruction  is 
low,  and  the  inhabitants  have  little  education. 
The  shores  of  Espirito  Santo  were  first  visited 
by  the  Portuguese  in  1535. 

ESPOUSAL  (OF.  espousailles,  Fr.  epou- 
sailles,  from  Lat.  spovsalia,  betrothal,  pi.  of 
sponsalis,  bride,  from  sponsa,  bride,  from  spon- 
dere,  to  pledge) .  A  ceremony  of  betrothal  prepar- 
atory to  marriage.  ( 1 )  Among  the  Jews,  the  first 
advances  suggesting  betrothal  or  engagement  were 
generally  on  the  part  of  the  young  man's  parents 
(Gen.  xxxiv.  0,  24)  ;  sometimes,  however,  the 
young  man  himself  suggested  the  union  (Judges 
xiv.  2 ) .  The  proposition  was  accompanied  by  the 
giving  of  gifts,  and,  when  both  parties  agreed, 
the  groom's  parents  gave  a  dowry  to  the  bride's 
family.  Originally  this  was  the  property  of  the_ 
family,  but  later  it  became  the  property  of  the* 
bride  to  provide  for  her  future  in  case  of  forced 
divorce  or  the  death  of  her  husband.  From  the 
time  of  betrothal  any  breach  of  chastity  on  the 
jiart  of  the  bride  meant  death,  and  in  general  the 
same  rules  applied  as  if  the  marriage  had  already 
been  celebrated.  There  is  no  definite  period  after 
betrothal  when  the  marriage  takes  place.  In  later 
times  the  right  of  choosing  was  given  to  the  in- 
dividuals concerned  in  the  marriage,  but  even 
then  the  form  of  betrothal  was  still  binding.  (2) 
In  the  early  Christian  Church  also  a  ceremony 
of  espousal  preceded  marriage.  The  preliminaries 
consisted  in  a  mtitual  agreement  between  the 
parties  that  the  marriage  should  take  jdace  with- 
in a  limited  time,  confirmed  by  certain  donations 
as  the  earnest  of  marriage,  and  attested  by  a 
sufficient  number  of  witnesses.  The  free  consent 
of  parties  contracting  marriage  was  required  by 
the  old  Roman  law  .and  bv  the  Code  of  Ju'^tinian. 
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The  gifts  bestowed  were  publicly  recorded.  The 
dowry  settled  on  the  bride  was  stipulated  in  pub- 
lic instruments  under  hand  and  seal.  The  ring 
was  given  at  the  betrothal  rather  than  at  the  ac- 
tual marriage.  The  use  of  the  marriage  ring 
dates  from  very  early  times,  and  its  recognized 
place  was  tlien  as  now  on  the  woman's  fourth  fin- 
ger. The  witnesses  present,  friends  of  both  parties, 
were  usually  ten  in  number.  The  espousal,  as  in- 
corporated *  with  the  wedding  rite,  is  plainly 
traceable  in  the  usage  of  the  Roman,  Anglican, 
and  otlier  churches  of  the  present  day. 

ESPRIT    DES    LOIS,    a'spre'    da    Iwji.      See 

MONTK.SQIIKI  . 

ESPRITS  FORTS,  a'spre'  for  (Fr..  bold  spir- 
its). The  name  assumed  by  the  French  school  of 
writers  in  England  termed  freethinkers  (q.y.), 
and  including  Voltaire.  Diderot,  Helvetius, 
D'Alembert,  and  their  contemporaries.  While 
the  Englisli  freethinkers  aimed  at  securing  merely 
freedom  of  religious  speculation,  and  did  not  seek 
the  violent  substitution  of  a  system  based  upon 
their  own  views  for  the  existing  order,  the 
French  esprits  forts  held  a  distinctly  aggressive 
position  outside  of  all  religious  confessions,  vig- 
orously opposed  the  despotism  of  Chureli  as 
well  as  of  State,  and  were,  in  fine,  propagandists 
of  the  most  radical  sort.  Skeptical  of  the  value 
of  human  feeling  as  a  guide,  they  desired  the 
authority  of  pure  reason  alone  to  be  recognized 
and  the  supremacy  of  the  intellect  to  be  every- 
where acknowledged.  Their  influence  was  ex- 
tensively felt,  and  many  of  the  doctrines  which 
they  inculcated  bore  fruit  in  the  Revolution. 

ESPRONCEDA,  es'pran-tha'Dii.  Jose  de 
(1810-42).  A  Spanish  poet,  born  at  Ahnendra- 
lejo  (Estremadura),  Spain.  At  fourteen.  Espron- 
ceda  was  already  a  revolutionist.  He  fought  in 
Paris  in  the  Revolution  of  1830,  and  afterwards  in 
the  struggle  for  Polish  liberty.  Taking  advantage 
of  the  amnesty  of  1833.  he  returned  to  Spain,  but 
his  republican  spirit  kept  him  involved  in  plots, 
only  ceasing  with  his  early  death.  Espronceda 
is  called  the  Spanish  Byron,  and  he  has  also  been 
compared  to  Victor  TTugo,  but  has  neither  his 
force  nor  originality.  He  stood  for  the  ardent, 
eager,  revolutionary  young  Spain  of  his  day.  and 
his  odes  reflect  that  spirit.  Xo  lyric  poet  of  his 
country  has  surpassed  him  in  these.  He  is  best 
known  for  his  El  Pelayo.  besides  which  he  wrote  a 
part  of  another  narrative  poem.  El  diahlo  muudo 
.(1841):  a  novel,  Don  Sanclw  Saldana  (1834); 
and  a  fantastic  romance.  El  estudinnte  de  Sala- 
manca.  A  complete  edition  of  his  works,  Ohras 
pocticas  y  escritis  en  prosa.  was  prepared  in  1874 
by  his  daughter.  Donna  Bianca  de  Espronceda  de 
Escosura,  with  much  material  hitherto  unedited. 

ES'PY,  James  Pollard  (1785-1860).  An 
American  meteorologist,  the  founder  of  modern 
physical  or  theoretical  meteorology-.  He  was  born 
in  Westmoreland  County,  Pa.;  graduated  in  1808 
at  the  Transylvania  University,  Lexington,  Ky. : 
studied  law  at  Xenia.  Ohio,  and  was  principal  of 
the  academy  at  Cumberland,  ^Id..  from  1812  to 
1817.  He  then  became  professor  of  languages  in 
the  classical  department  of  the  Franklin  Insti- 
tute of  Philadelphia,  where  he  remained  until 
about  18.'>3,  when  he  resigned  in  order  to  devote 
himself  wholly  to  meteorological  lectures  and  in- 
vestigations. His  memoir  of  lS3fi  on  the  theort' 
of  storms  gained  for  him  the  ^fagellanic  prize. 
Tn  1840  he  visited  England  and  France,  and  dis- 


cussed his  theories  in  ji^rson  before  the  British 
Association  and  the  French  Academy  of  Sciences. 
In  1841  he  returned  and  published  his  Philosophy 
of  Storms.  In  1842  the  United  States  Congress 
appointed  him  meteorologist  to  the  War  Depart- 
ment, where  he  established  a  service  of  daily 
weather  observations,  compiled  daily  weather 
maps,  traced  the  progress  and  development  of 
storms,  and  submitted,  in  October.  1843,  a  first 
annual  report  containing  a  great  body  of  facts. 
He  was  subsequently  appointed  meteorologist  to 
the  Xavy  Department.  In  1852  he  was  ordered 
by  Congress  to  continue  his  researches  in  connec- 
tion with  the  Smithsonian  Institution,  which  had 
already  undertaken  the  collection  of  meteorolog- 
ical data.  Both  directly  and  indirectly  we  owe 
to  Espy  the  stimulus  and  the  knowledge  that 
made  our  present  United  States  Weather  Bureau 
a  possibility.  An  appreciative  sketch  will  be 
found  in  Appleton's  Popular  Science  Monthly  for 
April,  1889. 

ESQUILACHE,  a'ske-la'cha,  Dox  Fraxcisco 
DE  BoR.JA  Y  Aragox.  Principc  de  ( c. 1580-1658 ) . 
A  Spanish  poet,  born  in  ^ladrid.  He  was  Viceroy 
of  Peni  from  1614  until  1621,  and  the  remainder 
of  his  life  was  spent  at  the  Court  of  Madrid.  He 
is  the  author  of  the  sacred  poem  La  pasion  de 
yeustro  Scnor  (1638)  :  an  epical  poem  in  honor 
of  the  conquest  of  Naples,  Xdpoles  recuperada 
(1651)  ;  and  a  translation  of  Thomas  a  Kempis 
(  1661).  Several  editions  of  his  poems  have  been 
published  under  the  title  Ohras  en  verso  (1639- 
48,  1654-63). 

ES'QUILINE  HILL  (Lat.  Esquilinus  mons) . 
The  highest  of  the  seven  hills  of  Rome  (246 
feet),  standing  between  the  Viminal  and  Caelian. 
and  east  of  the  Palatine.  It  has  two  spurs. 
]Mons  Oppius  and  Mons  Cespius.  on  the  former 
of  which  stands  the  Church  of  San  Pietro  in  Vin- 
coli,  on  the  latter  Santa  Maria  ^Maggiore.  Its 
unsanitary  condition  in  early  times  was  reme- 
died under  Augustus  by  Maecenas,  who  buried 
a  whole  section  under  a  layer  of  fresh  earth  twen- 
ty-five feet  deep  and  laid  out  on  it  the  pleasure 
grounds  known  as  the  Gardens  of  ^Maecenas 
(q.v. ).  The  Esquiline  under  the  Empire  became 
a  fashionable  residence  section.  On  it  stood  the 
houses  of  Vergil,  Horace,  Maecenas,  and  Proper- 
tius,  and  also  the  Baths  of  Titus.  Many  ruins  of 
ancient  edifices  have  been  uncovered,  but  at  once 
destroyed,  in  the  course  of  modern  building 
operations,  and  the  district  now  forms  an  en- 
tirely new  quarter  of  the  city. 

ESQUIMALT,  es-kwl'malt.  A  seaport  town  of 
British  Columbia,  Canada,  on  Vancouver  Island 
and  the  Strait  of  San  Juan  de  Fuca.  four  miles 
from  Victoria  (Map:  British  Columbia,  E  5). 
It  has  a  harbor  capable  of  accommodating  the 
largest  vessels  afloat,  and  is  the  headquarters 
of  the  British  Pacific  Squadron,  with  navy-yard, 
dry-dock,  barracks,  arsenal,  marine  railway, 
meteorological  station,  hospital,  and  strong  for- 
tifications. A  railway  connects  it  with  the  Xa- 
naimo  coal-mines.     Estimated  population.  1500. 

ESQUIMAUX.     See  Eskimo. 

ESQUIRE  (OF.  escuyer.  Sp.  scudero.  It.  scit- 
diero,  ^IL.  scutarius,  shield-bearer,  from  Lat. 
scutum,  shield).  In  chivalry,  the  shield-bearer 
or  armor-bearer  of  the  knight  to  whom  he  was 
an  apprentice  while  learning  the  use  of  arms. 
(See  Chivalry.)      The  title  is  at  present  given 
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in  the  United  States  and  England  to  all  persons 
supposed  to  be  in  easy  circumstances,  excluding 
manual  laborers  and  small  shop-keepers.  Al- 
though the  title  of  esquire  is  now  used  with  little 
•discrimination,  the  following  seem  to  be  those 
whose  claim  to  it  stands  on  the  ground  either 
of  legal  right  or  of  long-established  courtesy : 
Esquires  by  birth— (1)  all  the  untitled  sons  of 
noblemen;  (2)  the  eldest  sons  of  knights  and 
baronets;  (3)  the  sons  of  the  younger  sons  of 
dukes  and  marquises,  and  their  eldest  sons. 
There  are  also  esquires  by  profession,  whose  rank 
does  not  descend  to  their  children;  and  esquires 
by  office,  e.g.  justices  of  the  peace — who  enjoy 
tlie  title  only  during  their  tenure  of  office.  The 
creation  of  esquires  by  letters  patent  or  investi- 
ture has  long  ago  ceased. 

ESQUIROL,  a'ske'roF,  Jean  Etiexxe  Dosi- 
INIQUE  (1772-1S40).  A  celebrated  French  alien- 
ist, born  at  Toulouse.  He  served  in  the  military 
lazaretto  at  Xarbonne  in  1794,  obtained  his  de- 
cree of  doctor  in  1805,  and  was  appointed  physi- 
cian to  the  Salpetriere  at  Paris  in  1811.  After 
1817  he  delivered  clinical  lectures  on  the  diseases 
affecting  the  mind,  and  their  cures;  in  1818  his 
exertions  secured  the  appointment  of  a  commis- 
sion, of  which  he  became  a  member,  for  the 
remedy  of  abuses  in  insane  asylums;  in  1823  he 
became  inspector-general  of  the  university,  and 
in  1825  first  phj-sician  to  the  ]Maison  des  Alienes. 
He  was  at  the  same  time  principal  physician 
of  the  private  insane  asylum  at  Charenton, 
which  he  had  organized  witli  admirable  skill. 
During  the  July  Revolution  he  lost  all  his  public 
•offices,  and  withdrew  into  private  life.  By  his 
humane  treatment  of  the  insane  he  often  effected 
the  happiest  cures.  His  writings  embrace  all 
the  questions  connected  with  the  treatment  of 
insanity.  Esquirol  also  paid  great  attention  to 
the  construction  of  suitable  buildings  for  the  in- 
sane; and  most  of  the  modern  insane  asylums  in 
France,  such  as  those  of  Rouen  and  Montpellier, 
have  been  built  according  to  his  directions.  His 
most  important  works  are:  Des  lUusious  chez  les 
<ilicnes  (1832;  Eng.  trans.,  by  Liddell,  1833),  and 
Des  maladies  meninles  considerees  sous  les  rap- 
ports medical,  hygienique  et  medico-legal  (1838). 

ESQUIROS,  a'ske'ros',  Alphoxse  Henri 
(1812-76).  A  Fiench  poet,  romancer,  radical  poli- 
tician, and  anti-Catholic  agitator,  born  in  Paris. 
He  was  imprisoned  and  confined  for  his  Evangile 
du  petiple  (1840),  and  exiled  for  his  political  ac- 
tivity after  Napoleon's  coup  d'etat  (1851).  He 
held  office  imder  the  Government  of  Xational 
Defense  (1870).  was  suspended  by  Gambetta, 
elected  Deputy  in  1871,  and  Senator  in  1876. 
His  political  works  are:  Histoire  des  Monta- 
gnards  (1847);  L'Angleterre  et  la  vie  anglaise 
(1859-70);  La  Xcerlaiide  et  la  vie  hoUandaise 
(1859).  In  English  he  published  Religious  Life 
in  England  (1867).  His  poetr\^  appeared  under 
the  titles  Les  hirondelles  (1834);  Chants  d'un 
prisonnier  (1841).  To  fiction  he  contributed  Le 
magicien  (1837)  and  Charlotte  Cordag  (1840). 
Socialistically  ethical  are  La  vie  future  an  point 
de  vue  socialiste  (1857)  and  La  morale  vni- 
versellc  ( 1859) . 

ESQUIVEL,  a'skf-ver.  Ju.\N  DE  (e.l470- 
C.1519).  A  Spanish  soldier.  In  1502  he  accom- 
panied the  expedition  of  Ovando,  who  was  ap- 
pointed to  succeed  Bobadilla  as  Governor  of 
Hispaniola.  He  was  sent  by  Ovando  in  1.504  to 
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subjugate  the  Indians  of  the  Province  of  Higuey, 
tlien  led  in  revolt  by  the  cacique  Cotabanama. 
In  1509  he  was  dispatched  by  Diego  Columbus 
to  conquer  the  island  of  Jamaica  and  establish 
a  colony  there.  He  soon  accomplished  the  sub- 
mission of  the  Indians  and  founded  the  town  of 
Sevilla  Xueva.  During  his  few  years  of  rule, 
the  colony,  through  his  wisdom  and  moderation, 
attained  to  great  prosperity. 

ESS,  es,  Van.  The  name  of  two  Benedictine 
monks,  cousins,  distinguished  as  Roman  Catho- 
lics of  the  Liberal  school.  The  elder,  Ivarl 
VAN  Ess  (1770-1824),  was  bom  at  Warburg, 
Westphalia,  September  25,  1770.  He  entered  the 
Benedictine  monastery  of  Hujsburg,  near  Hal- 
berstadt,  in  1788,  became  prior  of  the  cloister  in 
1801,  and  epi.scopal  commissary  in  1811.  He 
died  October  22,  1824.  With  his  cousin  he  pre- 
pared a  translation  of  the  Bible,  and  made  a 
revision  of  the  Osnabruck  song-book.  He  advo- 
cated the  use  of  the  German  language  in  the 
liturgy. — JoHANN  Heinrich  van  Ess,  better 
known  by  his  romantic  name  of  Le.\nder 
I  1772-1847),  was  born  at  Warburg,  February  15, 
1772.  He  was  educated  at  the  Dominican  gymna- 
sium of  Warburg,  and  joined  the  Benedictine 
monastery  of  Marienmiinster  at  Paderborn  in 
1790.  He  was  ordained  priest  in  1796,  was  pas- 
tor at  Schwalenburg  till  1812.  and  professor  of 
theology  in  the  ]\larburg  Seminary  until  1822. 
He  then  retired  to  private  life  and  devoted 
himself  to  the  translation  of  the  Bible  and 
the  circulation  of  the  Scriptures  in  the  ver- 
nacular. For  a  time  he  was  agent  of  the  Brit- 
ish Bible  Society.  In  1807  he  published  a  Ger- 
man translation  of  the  New  Testament,  the  cir- 
culation of  which  was  forbidden  at  the  time 
by  the  Pope.  It  is  the  version  now  circulated  by 
the  ^Vurttemberg  Bible  Society  among  Roman 
Catholics.  His  translation  of  the  entire  Bible 
was  completed  in  1840.  He  also  prepared  edi- 
tions of  the  Septuagint  and  Vulgate.  He  died 
at  Affolderbach,  in  the  Odenwald,  October  13. 
1847.  Van  Ess  pos.sessed  a  Aaluable  library, 
which  was  purchased  after  his  death  for  the 
Union  Theological  Seminary^  of  New  York. 

ESSAAD  EFFENDI,  es'siid  ef-fen'de.  :\Io- 
]iammeo  ( 1790-1848).  A  Turkish  historian,  born 
in  Constantinople  in  1790.  He  was  surnamed 
Sahaf-Zadeh,  son  of  the  bookbinder,  from  his 
father's  occupation.  He  was  historiographer  of 
the  Ottoman  Empire,  superintendent  of  the  offi- 
cial journal  of  the  Empire,  and  Ambassador  to 
Persia.  A  portion  of  one  of  his  works  has  been 
translated  into  French  and  edited  by  Caussin  de 
Perceval  under  the  title  Precis  historique  de  la 
destruction  du  corps  des  Janissaires  (Paris, 
1833). 

ESSAY  (OF.  asai,  essai,  Fr.  essai,  Sp.  ensayo. 
It.  saggio,  experiment,  from  Lat.  exagium.  a 
weighing,  from  exigere,  to  examine,  exact,  drive 
out,  from  ex,  out  -|-  agerc,  to  drive).  The  history 
of  the  essay  as  a  separate  form  of  literature  be- 
gan near  the  end  of  the  sixteenth  century.  It  is 
true  that  the  yoctes  Atticw  of  Aulus  Gellius,  with 
their  speculation  and  criticism,  the  tales  of  Plu- 
tarch, rich  in  Iieroic  anecdote,  and  even  some  of 
llie  orations  of  Cicero,  such  as  the  Pro  Arrliia, 
are  suggestive  of  discursive,  historical,  and  lite- 
rary essays  of  Renaissance  and  modern  writers; 
yet  to  none  of  the  ancients  belongs  the  honor  that 
is  Montaigne's — the  credit  of  being  the  father  of 
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the  essay,  the  initiator  of  a  literary  form.  In 
distinction  from  tragedy,  the  epic,  and  other 
earlier  forms,  spontaneity  and  freedom  from  arti- 
ficial limitations  marked  the  essay,  and  have 
continued  to  mark  it.  In  Montaigne's  first 
two  books  of  1580  the  diversity  of  subject  is 
equaled  alone  by  tlie  wideness  of  range  allowed 
on  each  page.  5lontaigne  said  that  his  aim  was 
to  portray  himself,  yet  in  doing  this  he  well 
knew  how  at  the  same  time  to  limn  the  features 
of  his  age  and  to  mirror  the  aspect  of  all 
humanity.  lie  combined  the  evidence  of  his  own 
tastes  not  alone  with  the  illustration  of  the 
customs  of  his  contemporaries,  but  also  with 
wise  comment  on  subjects  of  continual  interest. 
His  was  the  conversational  method.  "I  speak 
unto  paper  as  unto  tlie  first  man  I  meet,"  lie 
somewhere  tells  us,  and  this  is  the  keynote  to  the 
writings  of  all  who  are  truly  ^Montaigne's  de- 
scendants. Steele,  Addison,  Lamb,  Irving,  and 
Stevenson,  all  show  that  easy  How  of  language, 
the  grace,  the  wisdom,  and  the  wit,  and  that  wide 
culture  leading  easily  to  a  pleasant  abundance 
of  literary  quotations  tliat  are  the  most  apparent 
qualities  in  the  kind  of  essay  which  Montaigne 
originated.  The  personal  note  is  never  quite 
absent,  often  rising,  as  in  the  Essays  of  Elia,  to 
an  egotism  full  of  charm.  The  essay  of  this 
kind  may  be  thought  of  as  the  overflow  of  a  cul- 
tured nature  in  hours  of  leisure;  and  herein  lies 
the  secret  of  its  absence  in  our  life  of  hurry  and 
tension. 

The  other  preeminent  name  in  the  history  of 
the  essay  is  that  of  Bacon.  Characteristically  Eng- 
lish, as  ^lontaigne  was  characteristically  French, 
Bacon  put,  if  not  more  suggestion  and  charm, 
more  solidarity  into  his  essays.  Whether  he 
Avrites  of  religion,  of  friendship,  or  of  studies,  he 
adheres  more  closely  to  his  theme,  and  focuses 
the  light  of  his  learning  more  directly.  In  this 
regard  Bacon  rather  than  Montaigne  is  the 
literary  progenitor  of  the  essayist  as  we  know 
him  to-day — the  writer  who  invades  every  field 
of  action,  of  feeling,  and  of  thought  as  first  and 
foremost  an  expositor.  Whether  it  be  the  histori- 
cal essay  of  Froude,  the  political  essay  of  Montes- 
quieu, the  critical  essay  of  Macaulay,  Carlyle,  and 
^latthew  Arnold,  the  scientific  essay  of  Huxley, 
the  relation  of  all  that  is  written  to  a  single  defi- 
nite subject  or  character  is  the  distinguishing 
trait ;  and  with  this  expository  and  primarily  in- 
structive nature,  the  tendency  has  been  away  from 
a  subjective,  personal,  and  leisiirely,  to  an  objec- 
tive, unemotional,  and  concentrated  method. 
Bacon  himself,  through  the  magnitude  of  his 
geniiis  and  his  knowledge,  was  able  to  combine 
the  utmost  usefulness  in  content,  characteristic 
of  the  modern  essay,  with  the  charm  of  style 
which  is  the  more  natural  concomitant  of  the 
earlier  fashion.  After  him  Cowley,  Temple,  and 
Shaftesbury  passed  on  the  pleasant  light  to 
Steele  and  Addison,  whose  Toiler  and  Spectator 
were  the  first  of  a  series  of  journals  that  dis- 
tinctly left  their  impress  on  English  society.  The 
daily  morsels  of  literary  comment  and  wisdom 
that  were  served  with  the  morning  chocolate 
modified  the  manners  of  the  very  people  whose 
foibles  were  so  pleasantly  .satirized ;  and  al- 
though it  is  true  that  the  Spectator  and  its  suc- 
cessors, by  reason  of  their  sanity  and  grace,  ap- 
pealed immediately  only  to  a  definite  group,  a 
fraction  of  the  social  unit,  these  journals  must  be 


looked  upon  as  a  conservative  force  in  morality 
as  well  as  in  literature.  This  praise  applies  to 
the  essay  in  almost  all  its  manifestations;  for 
reflection,  the  sine  qua  iion  of  essay-writing,  is 
essentially  conservative.  As  the  name  indicates, 
the  essay  is  a  weighing — an  assay  that  tests  and 
reveals  the  precious  metal  in  human  thought  and 
action.  The  greater  the  charm  with  which  this  is 
done,  the  more  useful  becomes  the  exposition,  and 
a  Curtis,  a  Lowell,  a  Lamb  will  succeed, 
where  a  prosy  writer  will  merely  bore.  John- 
son, for  all  his  wisdom,  was  too  ponderous 
to  make  his  Rambler  as  enjoyable  as  the  Specta- 
tor, and  so  it  holds  a  less  cherished  place  in  the 
annals  of  English  letters.  The  'written  talk'  es- 
say tradition  was  continued  by  the  Guardian, 
and  other  journals,  until  it  rose  into  fresh  pre- 
eminence with  the  Essays  of  Elia,  a  volume  writ- 
ten by  Lamb  for  his  London  friends  of  his  own 
day — for  unknown  friends  in  many  lands  and  of 
many  ages.  Since  then  there  have  been  few  to 
succeed  in  this  genial  field,  and  Irving's  Sketch- 
Book,  the  papers  of  Curtis,  Stevenson's  Virgini- 
bus  Puerisque  stand  out  in  sweet  and  pathetic 
solitude.  Austin  Dobson  is  perhaps  the  sole 
worthy  devotee  at  a  shrine  neglected  by  the  hur- 
rying crowds  of  to-day.  Besides  the  authors 
already  mentioned,  Burton,  the  author  of  the 
Anatomy  of  Melancholy,  Browne,  who  wrote 
Religio  Medici,  Defoe,  Goldsmith,  De  Quincey, 
Hazlitt.  Wilson  ('Christopher  North'),  Hunt, 
Swift,  Shelley,  Southey,  Lockhai't,  and  Jeflfrey, 
may  be  mentioned  as  the  important  essayists  who 
jtreceded  ^Macaulay.  Milton,  Hume,  Berkeley,  and 
Coleridge  are  of  course  significant  names,  but 
their  essays  are  illustrative  of  little  that  could 
not  be  suggested  by  contemporary  writings. 

With  Macaulay  and  the  trenchant  articles  in 
the  Quarterly  Review,  the  essay  entered  upon  a 
more  widely  important  career.  It  became  the 
elaborate  and  interesting  popularizer  of  knowl- 
edge. It  lost  its  brief  form  and  its  leisurely 
rambling  ways,  and  assumed  an  avowedly  critical 
and  instructive  attitude.  Fortunately,  Macau- 
lay's  manner  of  imparting  his  knowledge  was  as 
attractive  and  interesting  as  the  knowledge  which 
lie  had  to  impart.  His  reviews,  as  those  of  his 
fellow-writers,  were  essays  and  not  reviews.  A 
new  edition  of  Milton,  a  new  work  on  Machiavelli 
provided  the  opportunity  for  a  popular  but  in- 
ckisive  exposition  of  the  England  of  the  Protecto- 
rate and  the  Italy  of  the  Kenaissance.  The  age 
of  the  magazine.  Eraser's,  Blackwood's,  the  Edin- 
burgh Review,  and  others  ushered  in  the  age  of 
the  essay  as  we  now  know  it.  Carlyle's  name 
should  be  added  to  the  English  list  with  special 
pleasure  and  with  special  regi'et,  for  Carlyle 
marks  the  furthest  departure  from  the  old  sim- 
plicity, courtesy,  and  grace :  yet  he  shows  a 
strong  individuality,  which  separates  him  radi- 
cally from  the  colorless  expositors  who  now 
crowd  the  field  of  the  essay.  Worthy  of  mention, 
finally,  are  Birrel,  Gosse,  Lang,  Pater,  Whilbey, 
Chesterton,   and   Saintsbury. 

In  American  essay-literature  Emerson  is  the 
greatest  name.  It  is  in  the  epigrammatic  force 
of  his  essays  that  he  is  most  nearly  akin  to  his 
famous  predecessors.  We  remember  his  sayings 
as  we  remember  those  of  the  Englishman  and  the 
Frenchman.  Not.  however,  in  his  epigrams  or  in 
his  anecdotes  is  Emerson  of  most  importance  in 
the  history  of  the  essay,  but  rather  as  instancing 
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the  high  function  to  which  this  class  of  litera- 
ture may  attain.  The  most  beautiful  ethical 
teachings  of  a  nation  have  been  preserved  to  us 
in  the  form  of  essays.  If  with  Lamb  the  public 
was  but  'an  enlarged  circle  of  friends,'  with  Emer- 
son the  world  was  but  an  enlarged  circle  of 
brothers.  Rush,  Paulding,  Hawthorne,  Whipple, 
Curtis,  and  Lowell  are  other  deservedly  treasured 
names.  In  German  literature  the  essays  of  Les- 
sing  and  Schlegel  head  the  list,  and  there  is  also 
the  fine  work  of  Hermann  Grimm,  while  France 
may  think  with  most  pride  of  Voltaire,  Rousseau, 
Cousin,  Lamartine,   Sainte-Beuve,  and  Michelet. 

ESSAY  ON  CRITICISM,  An.  A  didactic 
poem  by  Alexander  Pope  (1711),  laying  down 
the  canons  of  poetic  taste  and  verse  structure. 
The  poem  abounds  in  passages  which  have  be- 
come familiar  quotations. 

ESSAY  ON  THE  HUMAN  UNDER- 
STANDING. A  famous  philosophical  work  by 
John  Locke  (1690).  It  assigns  the  derivation 
of  ideas  to  experience  and  reasoning,  not  to 
intuition. 

ESSAY  ON  MAN,  An.  A  noted  philosophi- 
cal and  deistic  poem  by  Alexander  Pope,  in  four 
parts,  which  appeared  from  1732  to  1734,  inspired 
by  the  metaphj^sical  vagaries  of  Bolingbroke.  It 
was  imitated  by  Voltaire  and  Wieland,  but  ridi- 
culed by  Lessing.  It  contains  many  expressions 
which  have  become  proverbial. 

ES'SAYS  AND  REVIEWS.  The  title  of  a 
volume  of  essays  published  in  1860,  by  six  clergy- 
men and  one  lajTuan  of  the  Church  of  England — 
Dr.  Frederick  Temple,  Dr.  Rowland  Williams, 
Prof.  Baden  Powell,  H.  B.  Wilson,  Mark  Patti- 
son,  Prof.  B.  Jowett,  and  C.  W.  Goodwin.  The 
book,  which  was  severely  censured  for  heterodox 
views  by  nearly  all  the  bishops  and  many  of  the 
clergy,  was  condemned  by  Convocation  in  1864. 
The  ecclesiastical  courts  sentenced  Dr.  Williams 
and  ilr.  Wilson  to  suspension  for  one  year;  but 
on  appeal  the  sentence  was  reversed  by  the  Privy 
Council.  The  most  remarkable  among  the  works 
put  forth  in  opposition  were  the  Aids  to  Faith, 
edited  by  Bishop  Thomson,  and  Replies  to  Essays 
and  Reviews,  edited  by  Bishop  Wilberforce. 

ES'SEG.     See  E-szfiK. 

ESSEN,  es'sen.  A  town  in  the  Prussian  Rhine 
Province,  situated  between  the  Ruhr  and  the 
Emscher,  20  miles  northeast  of  Diisseldorf  ( Map : 
Prussia,  B  3).  The  town  is  substantially  built, 
with  clean,  well-laid-out  streets.  The  cathedral, 
founded  in  873,  is  one  of  the  oldest  churches  in 
Germany.  Its  treasury  contains  some  valuable 
works  of  art.  Among  modern  secular  buildings 
are  the  Rathaus,  in  front  of  which  stands  a 
statue  of  Alfred  Krupp,  the  new  court-house, 
and  the  Municipal  Theatre.  The  towm's  affairs 
are  administered  by  a  municipal  council  of  36 
and  an  executive  board  of  eight  members.  It  has 
a  modern  sewage  system,  an  excellent  water-sup- 
ply, municipal  gas-works,  and  an  abattoir. 
Situated  in  the  centre  of  one  of  the  richest  coal 
and  iron  regions  of  Germany,  Essen  has  excellent 
facilities  for  an  extensive  iron  industry'.  First 
among  the  industrial  establishments  are  the 
famous  Krupp  steel  and  iron  works,  which  em- 
ploy more  than  27,000  men.  There  are  also  a 
number  of  minor  iron-works,  manufactures  of 
walking-sticks,  bricks,  and  liqueurs.  Essen  has 
good    railway    facilities    and    an    electric    street 


railway.  It  is  the  seat  of  a  United  States 
consular  agency.  Population,  in  1S90,  78,706. 
in  1900,  118,863.  Although  the  industrial  activ- 
ity of  Essen  is  only  of  recent  growth,  the  tovvn 
itself  is  very  old,  tracing  its  origin  to  the  famous 
Benedictine  nunnerj-  of  the  same  name,  founded 
in  A.D.  873.  In  the  tenth  century  it  was  given 
municipal  privileges  by  the  Abbess  Hagona.  It 
was  taken  by  the  Spanish  and  the  Dutch  in  the 
seventeenth  century,  and  was  annexed  to  Prus- 
sia in  1813. 

ESSEN,  Hans  Henrik,  Count  (1755-1824). 
A  Swedish  statesman,  born  at  Hafvelus,  West 
Gothland.  He  was  educated  in  the  State  Uni- 
versity at  Upsala,  then  entered  the  army, 
and  accompanied  Gustavus  III.  in  his  travels 
and  campaigns.  He  became  Governor  of  Stock- 
holm in  1795,  was  subsequently  Governor- 
General  of  Swedish  Pomerania  and  Riigen,  and 
in  1807,  as  commander  of  the  Pomeranian  Army, 
distinguished  himself  and  won  the  title  of  Comit 
by  his  defense  of  Stralsund  against  the  French. 
In  1810  he  was  sent  as  Ambassador  to  Paris 
by  Charles  XIIL,  and  his  negotiations  with 
Napoleon's  ministers  restored  Pomerania  to 
Sweden.  He  was  promoted  field-marshal  in  1811 ; 
was  sent  against  Norway  and  appointed  Gov- 
ernor of  that  country  after  its  union  with 
Sweden,  and  in  1817  became  Governor-General 
of  Skune,  an  old  province  in  southern  Sweden. 

ESSENCE  (Lat.  essentia,  existence,  from 
esse,  to  be).  In  logic,  that  which  is  included  in 
the  logical  definition  (q.v.)  and  is  opposed  to 
accidents.  But  as  definitions  are  based  upon 
classifications  into  genus  and  species,  and  as 
there  is  no  absolute  objective  classification,  but 
all  classifications  are  controlled  by  some  pre- 
vailing interest,  it  follows  that  what  is  essence 
according  to  one  classification  is  accident  accord- 
ing to  another.  In  metaphysics  essence  is  some- 
times used  as  equivalent  to  substance  (q.v.).  In 
theology,  Athanasius  and  other  Greek  writers  dis- 
tinguish oiia-ia,  ousia  (essence  or  substance),  de- 
noting what  is  common  to  the  Father,  Son,  and 
Holy  Spirit,  from  vTr6<7Taffis,  hypostasis  (per- 
son), denoting  what  is  individual,  distinctive, 
and  peculiar. 

ESSENCE  DE  PETIT  GRAIN,  es'saNs'  de 
pe-te'  gi'aN  (Fr.,  essence  of  small  grain).  A  per- 
fume obtained  by  the  distillation  of  small,  unripe 
oranges,  about  the  size  of  a  cherry. 

ES'SENCES.    See  Spirits. 

ESSENES,  es-senz'.  A  Jewish  brotherhood, 
whose  origin  can  be  traced  back  to  the  second 
century  B.C.,  and  which  ceased  to  exist  in  the 
second  century  a.d.  The  derivation  of  the  name 
is  doubtful.  Its  source  may  perhaps  lie  in  the 
Aramaic  ehase,  the  two  jihiral  forms  of  which, 
chascn  and  chasaia,  would  correspond  to  the  two 
Greek  names  intorcliangeably  used  by  Josephus 
for  the  order  ''Ea-arivol,  fjssrnoi,  and  ^Ea-<raToi,  Es- 
saioi.  As  an  organization  it  was  confined  to 
Palestine,  having  its  chief,  if  not  its  only,  settle- 
ment on  the  eastern  shores  of  the  Dead  Sea; 
though  it  represented  tendencies  of  thought  and 
life  which  were  generally  prcA-alent  in  that  time 
and  consequently  manifested  themselves  in  many 
regions,  especially  where  Judaism  was  present. 

Information  regarding  the'  order  is  meagre, 
being  practically  confined  to  that  received  from 
the  elder  Pliny,  Josephus,  and  Philo,  who  alone 
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speak  of  the  Essenes  from  personal  knowledge. 
No  mention  is  made  of  them  in  the  Bible  nor  in 
Kabbinical  literature.  From  these  sources  we 
learn  that  their  most  distinctive  features  were 
the  strictness  of  their  organization,  their  in- 
tense regard  for  ceremonial  purity,  and  their 
practice  of  the  community  of  goods.  A  probation 
of  one  year  was  required  before  the  novice  could 
be  admitted  to  the  lustrations,  and  a  further 
probation  of  two  years  before  he  could  obtain 
entrance  to  the  common  meal  and  take  the  oath 
of  full  membership.  This  oath  demanded  abso- 
lute obedience  and  secrecy,  and  when  broken  was 
punished  by  an  expulsion  that,  because  of  the 
contiiuiance  of  the  binding  requirement  that  no 
food  should  be  taken  which  was  ceremonially 
unclean,  was  equivalent  to  death  by  starvation. 
As  regards  their  ceremonial  purity,  the  special 
points  of  insistence  were  abstinence  from  sexual 
intercourse,  innumerable  washings,  scrupulous 
bodily  cleanliness,  tlie  avoidance  of  contact  w'ith 
lower  orders  in  the  brotherhood,  the  exclusive 
wearing  of  white  raiment,  and  particularly  the 
peculiar  ceremonial  requirements  of  their  com- 
mon meal,  to  which  none  but  full  members  of 
the  order  were  admitted,  the  food  of  which  was 
specially  prepared  by  their  priests  and  the  whole 
conduct  of  which  partook  of  the  nature  of  a 
sacrificial  feast.  As  communists,  all  possessions 
and  all  rewards  of  labor  were  held  in  common 
and  distributed  among  the  members  according  to 
need.  The  chief  employment  of  the  brotherhood 
was  agriculture,  though  handicrafts  of  all  kinds 
were  carried  on — the  only  prohibition  being 
trading,  as  leading  to  covetousness,  and  the 
manufacture  of  weapons  and  instruments  which 
might  injure  men,  as  being  against  their  funda- 
mental principle  of  peace. 

The  order  had  its  chief  roots  in  Judaism,  its 
struggle  after  ceremonial  purity  showing  it  to  be 
a  refinement  of  Pharisaism.  At  the  same  time 
it  had  elements  so  strongly  at  variance  with 
Judaism  in  general,  and  Pharisaism  in  particular, 
as  to  suggest  infiuences  foreign  to  Palestine. 
These  elements  were  especially  the  rejection  of 
animal  sacrifices,  by  which  its  members  were  ex- 
eluded  from  the  temple  worship;  the  peculiar 
attention  to  the  sun,  which  was  considered  as 
representing  the  Divine  brightness,  the  members 
praying  toward  it  at  its  rising  and  avoiding  all 
uncovering  of  themselves  before  it ;  and  especially 
the  view  entertained  regarding  the  origin,  pres- 
ent state,  and  future  destiny  of  the  soul,  which 
was  held  to  be  pre-existent,  being  entrapped  in 
the  body  as  in  a  prison  and  having  before  it, 
as  a  reward  of  righteousness,  a  blessed  paradise 
in  the  farthest  west,  and,  as  a  penalty  of  iniquity, 
a  dark  and  gloomy  cavern  full  of  unending  pun- 
ishments. As  to  what  these  foreign  influences 
were,  there  is  considerable  discussion,  in  which 
perhaps  no  conclusions  can  be  reached  beyond 
the  general  one  that  they  were  Oriental,  rather 
than  Greek,  gathering  around  an  essential  dual- 
ism whose  infliience  can  be  traced  in  other  pe- 
culiarities of  the  order's  belief  and  custom.  This 
is  confirmed  by  the  fact  that  Oriental  influences 
were  prevalent  in  the  West  from  the  third  cen- 
tury n.c.  to  the  third  century  a.d.,  within  which 
time  Essenism  flourished. 

It  is  an  interesting  question  as  to  how  much 
Christianity  owed  to  Essenism.  It  would  seem 
that  there  was  room  for  definite  contact  between 
John    the    Baptist    and    this    brotherhood.      His 


time  of  preparation  was  spent  in  the  wilderness 
near  the  Dead  Sea ;  his  preaching  of  righteous- 
ness toward  God,  and  justice  toward  one's  fellow 
men,  was  in  agreement  with  the  propaganda  of 
Essenism :  while  his  insistence  on  baptism  was 
in  accord  with  the  Essenic  emphasis  on  lustra- 
tions. But  the  Baptist  was  much  more  of  an 
ascetic  than  an  Essene  would  have  needed  to  be, 
and  had  a  Messianic  outlook  which  does  not 
seem  to  have  entered  into  the  Essenic  belief. 
Doubtless  the  fundamental  teachings  of  Essenism 
— love  to  God,  to  virtue,  and  to  fellow  men — had 
vital  agreement  with  the  precepts  of  Christian- 
ity; so  that  from  this  element  in  Judaism 
Christianity  was  quite  likely  to  have  taken  many 
of  its  earlier  converts,  while  it  is  more  than 
probable  that  Christianity's  world-wide  develop- 
ment of  these  common  ideals  did  as  much  as  any- 
thing to  prepare  Essenism  for  its  final  disap- 
pearance as  a  distinctive  organization. 

Bibliography.  A  large  literature  has  been  pro- 
duced on  this  subject.  Among  the  more  recent 
books,  consult:  Lightfoot,  "Excursus,"  in  Com- 
moilary  on  Colossians  and  Philemon  (3d  ed., 
London,  1879)  ;  Friedliinder,  Zur  Entstehungs- 
gcschichte  des  Christentums  (Vienna,  1894)  ; 
Schurer,  Geschichte  des  jiidischen  Volkes  zur 
Zeit  Jesu,  English  translation  (New  York, 
1896)  ;  Holtzmann,  "Excursus,"  in  Lehrbnch  der 
neutcsfanienflichcn   Theologie   (Leipzig,  1897). 

ESSENTIAL  OIL.     See  Oil. 

ESSENTIALS  (ML.  essentialis,  from  Lat.  es- 
sentia, existence,  from  esse,  to  be).  In  music, 
chord  notes,  i.e.  the  root,  third,  and  fifth  of  a 
chord.  Any  other  notes  in  a  chord  are  inci- 
dentals ( q.v. ) ,  and  are  of  a  purely  ornamental 
character. 

ESSEQTJIBO,  es'se-ke'bo  (native  name  of  Dis- 
sequche) .  The  largest  river  of  British  Guiana, 
rising  about  1  °  north  of  the  equator  on  the  north- 
ern slope  of  the  western  extension  of  the  Tumuc 
Humac  Mountains,  which  separate  its  valley 
from  that  of  the  Amazon  River  (Map:  British 
Guiana,  F  2).  It  flows  in  a  northerly  direction, 
emptying  into  the  Atlantic  west  of  Georgetown, 
after  a  course  of  over  600  miles.  At  its  mouth, 
an  estuary  about  20  miles  wide  is  formed,  con- 
taining numerous  islets.  Its  course  is  very  tortu- 
ous and  interrupted  by  numerous  cataracts,  while 
its  mouth  is  closed  by  bars  which  can  be  passed 
by  deep-draught  vessels  only  during  high  tide. 
It  is  navigated  for  a  considerable  distance,  and 
even  hea\y  vessels  can  ascend  for  a  distance  of 
about  40  miles  from  its  mouth.  Its  chief  tribu- 
taries are  the  Rupununi,  Potaro,  and  the  Cuyuni- 
ilazaruni,  all  from  the  west.  On  the  banks  are 
forests  of  locust-tree,  ironwood,  ebony,  green- 
heart,  and  other  fine  timber-trees.  The  region 
adjoining  the  river  was  the  subject  of  conflicting 
claims  between  the  British  and  Venezuelan  gov- 
ernments, which  led  to  the  arbitration  treaty  of 
February  2,  1897. 

ES'SES,  Collar  of.  A  collar,  composed  of 
links  in  the  shape  of  the  letter  S,  found  in  vari- 
ous old  insignia  of  England.  The  decoration  was 
instituted  by  Henry  IV.  of  England,  and  became 
identified  with  the  House  of  Lancaster.  It  was 
revived  after  the  ^^■ars  of  the  Roses,  and  was 
much  used  in  the  time  of  the  early  Tudors.  The 
esses  are  still  worn  as  part  of  the  insignia  of  of- 
fice, and  various  designs  are  worked  in,  as  the 
rose  or  knot.   Collars  of  esses  form  part  of  the  in- 
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signia    of   various   orders   of   chivalry   in    Conti- 
nental Europe. 

ES'SEX  (AS.  East-Seaxe,  East  Saxons).  A 
maritime  county  in  southeastern  England, 
bounded  on  the  north  by  Cambridge  and  Suffolk, 
on  the  east  by  the  North  Sea.  on  the  west  by 
^Middlesex  and  Hertford,  and  divided  from  Kent 
on  the  south  by  the  Thames  estuary  (Map:  Eng- 
land. G  5).  It  has  85  miles  of  coast-line,  and 
an  area  of  1533  sqvuire  miles.  On  the  coast  the 
surface  is  low-lying  and  marshy,  but  from  the 
centre  to  the  north  is  undulating  and  well 
wooded.  Chalk,  brick,  clay,  and  sea-salt  are  the 
chief  mineral  products.  Cereals  and  hops  are 
largely  grown,  and  stock  is  raised  for  market 
purposes.  There  are  extensive  manufactures  of 
fine  clothing  materials,  and  valuable  brewing, 
fishing,  and  oyster  industries.  Capital,  Chelms 
ford.  Population,  in  1891,  785,445;  in  1901. 
1,085,445. 

Essex  figured  prominently  in  early  English 
history.  At  the  time  of  Ctesar's  invasion  it  wa^ 
inhabited  by  the  Trinobantes,  of  whose, advanced 
civilization  nuich  numismatic  evidence  remains. 
The  Romans  thoroughly  colonized  the  country, 
as  is  shown  by  relics  dug  up  at  Colchester,  as 
well  as  by  the  Roman  military  road  which  crosses 
the  covmtrv.  ^^'hen  the  Roman  power  declined 
the  Saxons  made  Essex  the  object  of  their 
raids,  finally  overrunning  the  land  and  incor- 
porating it  with  the  domain  of  the  Count  of  the 
Saxon  Shore.  After  the  withdrawal  of  the 
Romans,  it  was  occupied  by  the  East  Saxons, 
whence  its  name,  and  became  a  member  of  the 
Saxon  heptarchy.  The  East  Saxons  continued  to 
be  ruled  by  a  separate  dynasty  until  about  823, 
when  they  were  absorbed  by  the  West  Saxons, 
which  became  the  ruling  power  in  England.  During 
the  struggles  of  Alfred  the  Great  with  the  Danes 
'Essex  was  the  scene  of  many  fierce  conflicts,  till, 
by  the  Peace  of  Wedmore  (a.d.  879).  it  was 
recognized  by  Alfred  as  part  of  the  Danish  terri- 
tory of  Guthrum.  Later  the  Danes  were  driven 
out  by  Alfred's  son,  Edward  the  Elder.  In  1045 
Essex  became  part  of  the  earldom  of  Harold,  but 
at  the  time  of  the  Xorman  Conquest  it  had  passed 
into  the  domain  of  the  family  of  Swene.  Begin- 
ning with  the  Xorman  kings,  and  continuing  to 
the  present  time,  it  has  constituted  an  earldom 
of  the  Crown,  and  has  passed  through  several 
family  histories. 

ESSEX.  A  town  and  railway  junction  of 
Essex  County,  Ontario.  Canada,  15  miles  south- 
east of  Windsor.  It  is  a  thriving  industrial  cen- 
tre, with  engineering,  furnace-making,  and  coop- 
erage establishments.  Population,  in  1801.  1709; 
in  1901,  1391. 

ESSEX,  Robert  Devereux,  second  Earl  of 
(1567-1001).  An  English  Court  favorite  and 
statesman.  He  was  born  at  Netherwood.  Here- 
fordshire. Entering  Trinity  College.  Cambridge, 
in  1579.  he  was  given  the  degree  of  ]\I.A.  in  1581, 
and  three  years  afterwards  his  guardian.  Lord 
Burghley,  introduced  him  at  Court,  where  he  lie- 
came  a  favorite  of  Elizabeth.  Accompanyinir  his 
step-father,  the  P^arl  of  Leicester,  to  Holland, 
he  distinguished  himself  at  the  battle  of  Zutphen. 
After  the  death  of  Leicester  Essex  continued  to 
rise  in  the  favor  of  Elizabeth,  who  loaded  him 
with  honors.  She  gave  him  command  of  the 
forces  sent  in  1591  to  assist  Henry  IV.  of  France 
against  the  Spaniards;  and  five  years  afterwards 
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she  appointed  him  joint  commander  with  Lord 
Howard  in  the  expedition  against  Spain.  Though 
Essex  displayed  exceptional  courage  at  the  taking 
of  Cadiz,  the  exjjedition  was  resultles.s,  so  that 
(m  his  return  he  had  to  defend  himself  against 
various  accusations.  In  1597,  however,  he  was 
made  Earl  Marshal  of  England,  and  when  Bur- 
ghley died,  Essex  succeeded  him  as  Chancellor  of 
Cambridge.  At  the  outbreak  of  the  rebellion  in 
1599  he  went  to  Ireland  as  Lord  Lieutenant;  but 
his  government  was  ill-advi.sed  and  ineffective, 
and  after  a  few  trivial  undertakings  he  con- 
cluded with  the  rebels  a  truce  which  was  re- 
garded at  Court  as  high  treason.  Contra  ly  to 
the  Queen's  express  commands,  he  hastened  back 
to  London  to  confront  his  enemies,  and  without 
changing  his  travel-stained  garments  he  forcibly 
effected  an  interview  with  the  Queen  in  her  bed- 
chamber. She  received  him  kindly,  but  after  con- 
sulting advisers  she  deprived  him'  of  his  dignities 
and  commanded  that  he  should  be  called  to  ac- 
count for  his  behavior.  When  he  foolishly  tried 
to  excite  an  insurrection  in  London  to  compel 
Elizabeth  to  remove  his  enemies  from  the  council, 
he  was  imprisoned,  tried,  and  condemned  to 
death.  Elizabeth  delayed  signing  the  warrant 
for  his  execution  in  the  hope  that  he  would  im- 
plore her  pardon.  He  was  beheaded  February 
25.  1601.  after  defending  himself  with  pride  and 
dignity.  Consult:  Bacon,  Declaraiion  of  the 
Practises  and  Treasons  .  .  .  Committed  by  Rob- 
ert, Late  Earl  of  Essex  (London.  1601);  Sped- 
ding.  Bacon,  i.  (London,  1881),  chief  authority, 
should  be  read  with  the  following:  Abbott, 
Bacon  and  Essex  (London,  1877),  more  favorable 
than  Spedding;  Barrow,  Earl  of  Essex,  in  his 
Memoirs  of  the  Isiaval  Worthies  of  Queen  EU:::a- 
beth's  Reign,  pp.  333-376  (London,  1845)  ;  Birch, 
Memoirs  of  the  Reign  of  Queen  Eli~abeth  (Lon- 
don, 1754)  ;  Bruce,  Correspondence  of  King 
James  VI.  of  Scotland  with  Sir  Robert  Cecil,  etc. 
(Westminster,  1861);  Lohmann,  Essex-Trauer- 
spiel  (Leipzig,  1856)  ;  Croxall,  Memoirs  of  the 
Vnhappi/  Favorite  (London.  1729);  Wotton, 
Characters  of  Robert  Devereux  .  .  .  and  (leorge 
Villiers,  etc.  (Lee  Priory,  1814)  ;  Cooper,  Athe- 
nce  Cantabrigienses  (2  vols.,  Cambridge,  1858), 
for  his  writings. 

ESSEX,  Robert  Devereux,  third  Earl  of 
(1591-1646).  An  English  general  and  politician. 
He  was  the  son  of  Robert  Devereux,  second  Earl 
of  Essex,  and  in  1604  regained  possession  of  his 
father's  titles,  which  had  been  attainted  in  1601. 
He  was  educated  at  Eton  and  Merton  College, 
Oxford,  and  after  the  accession  of  .lames  1.  was 
one  of  the  companions  of  the  Prince  of  Wales, 
afterwards  Cliarles  1.  In  1600  he  was  married 
to  Frances  Howard,  daughter  of  the  Duke  of  Suf- 
folk, but  the  marriage  was  a  loveless  one.  and  was 
annulled  in  1613.  A  second  marriage  was  equally 
unfortunate.  In  1621  he  saw  some  service  in  the 
Palatinate,  and  two  years  later  was  vice-admiral 
in  a  naval  expedition  airninst  Cadiz.  As  early  as 
1626  he  joined  the  Parliamentary  opposition  to 
Charles  I.,  and  remained  faithful  to  the  cause 
of  popular  irovernment  in  spite  of  the  many 
favors  heaped  upon  him  by  the  Kintr.  who  hoped 
to  win  him  over  to  his  side.  In  1639  he  was  lieu- 
tenant-general in  the  army  sent  against  the 
Scotch  Covenanters.  Three  years  later,  after  the 
open  breach  between  Parliament  and  the  King, 
he  was  made  commander  of  the  Parliamentary 
forces.     He  fought  the  indecisive  battle  of  Edge- 
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hill  in  1642,  captured  Reading  in  the  following 
year,  and  relieved  Gloucester,  which  was  besieged 
by  Charles  I.  On  his  march  from  Gloucester 
to  London  he  was  intercepted  by  the  Koyal  Army 
and  fought  the  first  battle  of  Newbury.  In  1044 
he  invaded  Coniwall,  but  met  with  ill  success, 
and,  owing,  it  is  said,  to  his  unwillingness  to 
fight  against  the  King  in  person,  the  greater  part 
of  his  army  was  forced  to  capitulate  at  Lostwit- 
biel.  Before  this  he  had  become  embroiled  with 
the  House  of  Connnons,  because  of  the  appoint- 
ment of  other  generals  to  independent  commands 
in  tl»e  Parliamentary  Army,  and  in  1645  he  took 
advantage  of  the  passing  of  the  Self-denying 
Ordinance  to  resign  his  commission. 

ESSEX,  The.  A  Ignited  States  frigate  of  860 
tons,  in  service  during  the  War  of  1812  under  the 
command  of  David  Porter.  P'arragut  was  a  mid- 
shipman on  the  sliip  on  her  first  expedition.  She 
captured  the  Alert  in  1812.  and  after  operations 
in  the  Pacific  surrendered  to  the  Phccbe  and 
Cherub  in  Valparaiso  Harbor,  on  March  28,  1814. 

ESSEX,  TnoM.\s  Cromwell,  Earl  of.  See 
Ckomwell,  Thomas. 

ESSEX  JUNTO.  A  term  used  for  the  first 
lime  by  a  Colonial  Governor  of  Massachusetts  to 
designate  a  body  of  men  from  Essex  County,  who 
had  arrayed  themselves  against  his  policy.  It 
was  next  employed  by  Governor  Hancock  in  1781, 
against  the  chief  supporters  of  James  Bowdoin, 
nominated  for  Governor  as  the  representative  of 
the  traditional,  as  opposed  to  the  popular,  politics 
of  the  day.  The  term  entered  national  politics 
about  1798.  as  applied  opprobriously  to  the  Fed- 
eralist leaders  in  ilassachusetts,  who  opposed 
Adams  and  his  policy  toward  France.  Among 
these  were  Timothy  Pickering,  Theophilus  Par- 
sons, Fisher  Ames,  George  Cabot,  vStephen  Hig- 
ginson,  and  the  Lowells,  mostly  Essex  County 
men.  Later  these  same  men  were  prominent  in 
opposition  to  the  Embargo  and  to  the  War  of 
1812,  were  party  chiefs  of  the  extreme  Federal- 
ists, and  were  prime  movers  of  the  measures 
■which  culminated  in  the  Hartford  Convention 
(q.v. )  ;  so  that  the  name  became  a  synonym  for 
New  England  Federalism.  Consult  Lodge,  Life 
and  Lctlers  of  George  Cabot   (Boston,  1878). 

ESSIPOFF,  es's$-p6f,  Axxette  (1851  —  ).  A 
Eussiau  pianist,  born  in  Saint  Petersburg.  She 
was  one  of  Leschetitzky's  most  brilliant  pupils. 
She  made  her  debut  in  Saint  Petersburg  in  1874 ; 
then  entered  upon  artistic  travels  which  brought 
her  in  1876  to  the  I'nited  States,  where  her  play- 
ing was  greatly  admired.  In  1880  she  married 
Leschetitzky,  but  they  were  divorced.  In  1893  she 
became  professor  of  pianoforte  at  the  Saint  Pe- 
tersburg Consorvatoiy. 

ESSO^ING,  or  ESSTLINGEN.  A  village  in 
Lower  Austria,  seven  miles  east  of  Vienna  (Map: 
Austria,  E  2).  Between  it  and  the  village  of 
Aspern  a  bloody  battle  was  fought  between  the 
French  and  the"  Austrians  on  May  21-22,  1809. 
This  engagement  is  generally  known  as  the  battle 
of  Aspern  and  Essling.     See  Asperx. 

ESSLINGEN,  es'ling-en.  A  town  in  the  King- 
dom of  Wiirttemberg,  Germany,  situated  on  the 
Neckar,  in  the  centre  of  a  pleasing  and  fertile 
district,  seven  miles  east-southeast  of  Stuttgart 
(Map:  Germany,  C  4).  The  river  is  here  crossed 
by  a  bridge  constructed  in  the  thirteenth  century 
and  restored  in  1838.  Esslingen  consists  of  sev- 
eral   suburbs,   and   of   the   inner   town,   which    is 


partly  surrounded  by  walls,  dating  from  1216. 
Among  its  public  buildings  three  of  its  churches 
are  worth}'  of  notice:  The  Liebfrauenkirche, 
a  handsome  Gothic  structure ;  the  Church 
of  Saint  Dionysius,  a  basilica  in  the  transi- 
tion style,  founded  in  the  eleventh  century; 
and  that  of  Saint  Paul,  in  the  early  Gothic  .style, 
dating  from  1268.  In  addition  may  be  mentioned 
the  old  and  the  new  Rathaus,  and  the  Castle  of 
Perfried.  The  industries  include  large  machine- 
works,  manufactures  of  gold,  silver,  and  plated 
ware,  cotton-mills^,  and  beer-breweries.  Esslingen 
is  famous  for  its  sparkling  Xeckar  wine  known 
as  Esslingen  champagne.  Population,  in  1890, 
22,234;  in  1900,  27,197.  Esslingen  was  founded 
in  the  eighth  century,  and  originally  belonged  to 
the  Duchy  of  Swabia.  In  1209  it  was  made  a 
free  Imperial  city.  The  Swabian  League  was 
formed  at  Esslingen  in  1488.  In  1802  the  town 
came  into  the  possession  of  Wiirttemberg. 

ESSONNES,  es'suN'.  A  town  in  the  Depart- 
ment of  Seine-et-Oise,  France,  a  suburban  munici- 
pality one  mile  southwest  of  Corbeil,  and  19  miles 
southeast  of  Paris.  It  has  machinery,  linen,  and 
notable  paper  factories,  one  establishment  em- 
ploying 3000  men.  The  parish  church  is  a  thir- 
teenth-century edifice.    Population,  in  1901,9,374. 

ESTABLISHMENTS,  Ecclesiastical.  Those 
religious  bodies  which,  in  various  countries,  oc- 
cupy a  privileged  position  as  representing  the 
official  religion  of  the  State  or  of  its  head.  The 
origin  of  such  a  connection  usually  dates  back 
to  a  period  when  the  inhabitants  of  the  country 
were  practically  unanimous  in  their  religious 
views.  When  a  sovereign  was  moved  to  take  defi- 
nite steps  in  support  of  religion,  it  could  natu- 
rally be  only  of  that  type  of  religion  which  was 
to  him  and  his  subjects  the  nornuil  and  recog- 
nized type.  In  some  cases,  notably  that  of  Eng- 
land, the  idea  grew  up  with  the  country,  and 
antedates  any  possibility  of  formal  legislation. 
(See  ExGLAXD,  Church  of.)  When,  at  the 
Reformation,  the  bulk  of  the  population  of  any 
country  transferred  its  allegiance  from  one  relig- 
ion to  another,  the  privileges  of  an  establishment 
were  usually  transferred  in  the  same  manner. 
The  case  of  Ireland  was  peculiar;  the  connection 
of  the  Protestant  Church  of  that  country  with 
the  Church  of  England  allowed  it  to  maintain  its 
position  as  a  privileged  body,  though  in  a  hope- 
less minority,  until  the  Disestablishment  Act 
of  1870  was  passed  by  Mr.  Gladstone.  The  con- 
nection between  Church  and  State  may  operate 
in  various  ways — by  the  sovereign  assuming  to 
nominate  the  chief  ministers  of  the  religious 
body  (see  Gallican  Church;  Concordat);  by 
taxation  on  the  part  of  the  State,  or  indirectly 
with  its  sanction,  for  the  support  of  the  clergy 
and  of  public  worship ;  by  a  regulation  of  the 
uses  of  property  devoted  to  religious  purposes 
and  of  the  procedure  and  ritual  of  the  Church ; 
by  the  maintenance  of  ecclesiastical  courts  for 
the  enforcement  of  canonical  laws;  by  the  pro- 
vision of  a  system  of  education  under  ecclesi- 
astical supervision ;  and  in  some  cases  by  the 
prohibition  of  dissenting  worship.  (See  Tolera- 
tion; Nonconformists.)  In  Protestant  coun- 
tries the  sovereign  is  usually  considered  the  head 
of  the  established  Church ;  Queen  Victoria  used 
punctiliously  to  mark  her  sense  of  the  require- 
ments of  this  position  by  always  attending  the 
services  of  the  Presbyterian  Cliurch   in  Scotland 
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and  of  the  Anglican  in  England.  Thus,  also,  in 
Russia,  the  Czar  practically  occupies  a  similar 
position.  The  restrictions  upon  ecclesiastical 
freedom  inseparable  from  such  a  position  have 
caused  many  devoted  churchmen  to  feel  that  the 
advantages  were  more  than  outweighed  by  the 
drawbacks;  and  thus  in  England  such  men  have 
been  found,  in  the  last  fifty  years,  in  the  ranks 
of  the  advocates  of  disestablishment.  The  move- 
ment there  has,  however,  been  chieflj'  supported 
by  Nonconformists  of  a  political  type,  who  main- 
tain the  view  that  the  modern  free  State  has  no 
right  to  discriminate  in  lawful  things  between 
various  classes  of  its  subjects.  The  agitation 
reached  its  height  about  1870-80,  but  seems  less 
likely  now  to  be  successful.  The  principle  of 
establishment,  though  not  now  often  maintained 
in  the  crude  form  commonly  accepted  in  the  six- 
teenth century,  Cujus  rcgio,  ejus  religio,  still 
manifests  itself  to  some  extent  in  most  civilized 
countries,  the  United  States  being  the  most  ab- 
solutely free  from  any  trace  of  discrimination. 
(See  Civil  Church  Law,  American.)  For  the 
details  of  the  subject  applying  to  various  coun- 
tries, see  the  articles  on  those  countries. 

ESTAING,  es-taN'',  Charles  Hector,  Count  d' 
(1729-04).  A  French  admiral.  After  serving  in 
India  under  Lally-ToUendal,  and  suffering  im- 
prisonment at  the  hands  of  the  English,  he  en- 
tered the  royal  navy,  and  was  made  lieutenant- 
general  in  1763  and  vice-admiral  in  1777.  In 
1778  he  commanded  the  fleet  sent  to  aid  the 
United  States  against  Great  Britain,  bringing 
with  him  Gerard,  the  first  French  Ambassador  to 
the  United  States.  He  planned  with  the  Ameri- 
can generals  a  combined  land  and  naval  attack 
on  Newport  and  forced  the  British  to  burn  a 
number  of  vessels  in  the  harbor.  Admiral  Howe 
came,  with  an  English  fleet,  to  relieve  Newport, 
and  D'Estaing  put  to  sea  to  engage  him.  A  sud- 
den storm  separated  the  fleets,  and  D'Estaing  put 
into  Boston  to  repair  his  shattered  ships.  In 
November  he  sailed  to  the  West  Indies,  where 
he  captured  Saint  Vincent  and  Grenada.  With 
22  ships  he  cooperated.  October  9,  1779,  in  the 
unsuccessful  attack  on  Savannah,  and  was  him- 
self wounded.  The  following  year  he  returned 
to  France.  He  was  in  command  of  the  French 
and  Spanish  fleet  before  Cadiz  when  the  treaty 
of  peace  was  signed  in  1783.  Entering  into  poli- 
tics, he  was  elected  to  the  Assembly  of  Notables 
in  1787.  In  1789  he  commanded  the  National 
Guard,  and  in  1792  the  Legislative  Assembly 
chose  him  adnjiral.  In  1793  he  bore  testimony  in 
favor  of  Marie  Antoinette.  The  following  year 
he  was  himself  brought  to  trial,  condemned,  and 
executed   April    28,    1794. 

ESTAMPES,  fi'tiiNp',  or  ETAMPES,  Anne 
DE  FisSELEii,  Duchess  d'  (1508-7(5).  A  mistress 
of  Francis  I.  of  France.  She  was  maid  of  honor 
to  his  mother.  Louise  of  Savoy,  and  the  King  fell 
in  love  with  her  upon  his  return  from  Spain  in 
1526.  Shortly  after  this  she  was  married  to 
Jean  de  Brosse,  created  Due  d'Estampes.  She  is 
said  to  have  been  beautiful,  witty,  and  highly 
educated,  and  gained  ascendency  over  the  King 
to  the  extent  of  depriving  him  of  the  services  of 
Cellini  (q.v.),  with  whom  she  could  not  agree. 
She  was  active  in  her  eff"orts  to  aid  the  Hugue- 
nots, and  conciliated  Francis  and  the  Emperor 
Charles  V.,  to  whom,  it  is  said,  she  sold  the 
King's  secrets.     In  1547  she  was  banished  to  her 


estates,  and  soon  after  identified  herself  with  the 
Huguenot  party. 

ESTATE  (OF.  estat,  Fr.  etat,  from  Lat. 
status,  state,  condition,  from  stare,  Gk.  iffrdvai, 
histanai,  Skt.  stha,  to  stand).  The  technical 
term  of  the  common  law  for  property  interests 
in  land.  Land  is  not,  in  our  legal  system,  like 
goods  and  chattels,  capable  of  absolute  ownership 
by  a  subject.  The  feudal  system,  under  whose 
influence  our  law  of  real  property  was  developed, 
vested  the  ultimate  ownership  of  all  land  in  the 
King,  all  private  owners  being  deemed  to  be 
merely  tenants,  holding  their  lands  in  subordina- 
tion to  the  paramount  rights  of  the  Crown.  The 
interest  of  such  a  tenant  was  described  as  his 
estate  in  the  land;  that  is,  his  status  with  refer- 
ence to  it;  and  this  estate,  however  complete  and 
unqualified  it  might  be,  was  always  regarded  as 
something  less  than  absolute  ownership,  and  as 
leaving  a  reversionary  interest  in  the  superior 
lord,  some  portion  of  the  o^^Tiership  undisposed 
of  by  him.  The  term  estate  was  originally  ap- 
plied only  to  those  interests  in  land  technically 
known  as  freeholds,  which  were  classified  as 
real  property;  but  it  has  in  course  of  time  been 
extended  by  analogy  to  include  other  interests, 
such  as  leaseholds,  the  interests  of  mortgagees, 
and  certain  creditors'  rights  in  land,  which  are 
in  our  law  classified  as  personal  property.  All 
of  these  interests  have  this  element  in  common, 
that  they  exist  in  subordination  to  a  paramount 
or  underlying  title,  in  which  they  may  ultimately 
be  absorbed,  and  which  no  act  of  the  'tenant'  or 
temporary  owner  can  affect.  This  is  not  true, 
however,  of  most  forms  of  personal  property,  as 
goods,  etc.  These  are  held  by  the  owner  abso- 
lutely, free  from  any  superior  proprietorship  or 
lordship,  and  accordingly  his  ownership  cannot 
be  described  as  a  tenancy  or  an  estate.  Hence  the 
expression  'personal  estate,'  sometimes  employed 
by  analogy  with  'real  estate,'  is,  strictly  speak- 
ing, inaccurately  used  as  a  substitute  for  'per- 
sonal property.' 

The  primary  classification  of  estates,  follow- 
ing the  line  of  cleavage  above  indicated,  is  into 
estates  of  freehold  and  estates  not  of  freehold. 
In  the  former  are  included  the  three  great  forms 
of  freehold  tenure — the  fee  simple,  fee  tail,  and 
life  estates,  the  two  former  of  which  are  further 
described  as  estates  of  inheritance,  and  the  last  as 
an  estate  not  of  inheritance.  Estates  not  of  free- 
hold are  more  commonly  described  simply  as 
tenancies — as  tenancies  for  years  (leasehold  es- 
tates), tenancies  at  will,  and  tenancies  at  sufi'er- 
ance — the  term  estate  not  being  usually  applied 
to  the  last  two  of  these.  Intermediate  between 
the  leasehold  estate  and  the  tenancy  at  will  tliere 
has  been  developed  a  new  form  of  tenure  known 
ns  an  estate  or  tenancy  from  year  to  year,  which, 
though  usually  classified  with  the  latter,  shares 
many  of  the  characteristics  of  both.  All  of  these 
forms  of  estate  will  be  described  under  their  ap- 
propriate titles. 

The  most  striking  fact  in  connection  with  this 
classification  of  estates  is  its  definiteness  and 
rigidity.  The  several  varieties  of  estates  are 
sharply  difl'erenliated  from  one  another.  Each 
class  has  its  characteristic  features  or  incidents 
Avhich  mark  it  off  distinctly  from  every  other 
class,  and  every  tenure  or  holding  of  land  must 
conform  to  one  or  another  of  them.    There  are  no 
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intermediate  e^^latcs,  nor  can  the  qua4ities  of  one 
be  attaclied  at  will  to  another.  No  one  can  create 
a  freehold  which  is  not  either  a  fee  simple,  a  fee 
tail,  or  a  life  estate,  and  no  one  can  create  a 
fee  simple  which  has  the  limited  heritability  of  a 
fee  tail,  nor  an  inheritable  life  estate,  nor  a 
leasehold  estate  which  shall  descend  to  the  heir 
instead  of  passing  to  the  executor  or  administra- 
tor of  the  owner  upon  his  death.  Neither  is  it 
possible  to  attach  novel  incidents  to  an  estate, 
nor.  usually,  to  deprive  it  of  those  which  belong 
to  it.  Thiis,  in  a  devise  or  conveyance  of  land 
to  A  and  his  heirs,  a  proviso  that  it  shall  be 
inalienable,  or  that  the  inheritance  shall  be  con- 
fined to  male  heirs,  will  be  disregarded  as  incom- 
patible with  the  nature  of  a  fee  simple;  and. 
there  Iwinjr  no  intermediate  estate  such  as  the 
one  described,  i.e.  an  inheritable  estate  Avhich 
is  inalienable  or  in  which  the  inheritance  is 
limited  to  males,  the  devise  is  treated  as  an 
ordinary  fee  simple  with  the  usual  incidents  of 
such  an  estate. 

Apparent  exceptions  to  this  rule  are  afforded 
by  the  fee-tail  estate,  in  which  inheritance  is 
confined  to  the  issue  of*the  tenant  and  may  be 
still  further  limited  to  his  male  or  his  female 
issue,  etc.,  and  by  the  tenancy  from  year  to  year. 
But  these  are  themselves  ancient  forms  of  tenure, 
and  not  mere  variations  of  the  fee  simple  and 
the  tenancy  at  Avill  from  which  they  were  re- 
spectively derived,  and  have  long  since  crystal- 
lized into  forms  as  definite  and  invariable  as 
those  of  the  older  estates.  While  the  incidents 
of  these  time-honored  forms  of  landholding  have 
sustained  great  changes  through  legislation  and 
the  process  of  judicial  decision,  no  new  forms  or 
varieties  of  estate  have  come  into  existence  for 
upward  of  two  and  one-half  centuries,  and  no 
additions  to  the  list  seem  likely  to  be  made  in 
the  near  future.  The  sporadic  revival  of  the  an- 
cient qualilied  or  limited  fee  will  be  referred 
to  in  connection  with  the  fee  simple  (q.v.).  For 
the  omployinent  of  the  term  'estate^  in  connection 
with  equitable  interests  in  land,  see  Equitable 
Estate.  See  also  Real  Property;  Texlre;  and 
the  authorities  there  referred  to. 

ESTATE.  In  a  political  sense,  a  distinct  class 
or  order  in  society.  The  three  estates  under  the 
feudal  system  were  the  nobles,  the  clergy,  and 
the  commons.  The  feudal  theory  was  that  the 
basis  of  all  power  was  property  in  land,  and  the 
clergy  held  their  position  in  the  feudal  order  by 
virtue  of  their  landed  proprietorship.  As  the 
lay  rulers  grew  stronger,  the  temporal  authority 
of  the  clergy-  declined,  until  at  the  present  time 
they  form  a  corporation  rather  than  a  class.  The 
history  of  the  later  [Middle  Ages  is  a  record  of 
the  rise  of  the  third  estate.  They  were  the  repre- 
sentatives of  the  merchant  class,  the  hourgeoisie. 
They  first  arose  to  prominence  in  the  free  cities 
of  Italy  and  of  the  Hanseatic  League.  In  Spain 
and  England,  especially,  the  absolute  power  of 
the  Crown  was  the  product  of  the  alliance  of  the 
King  and  the  third  estate  against  the  nobles. 
Before  the  Union  (1707)  the  term  Estates  of  the 
Realm  was  used  in  Scotland  as  equivalent  to 
Parliament.  The  legislative  assembly  of  Holland 
was  also  known  as  the  States  General.  The 
States  General  of  France,  composed  of  the  three 
estates,  was  first  convened  at  the  beginning  of 
the  fourteenth  century.  The  last  meeting  pre- 
vious to  the  Revolution  of  1789  was  in  1614-1.'5. 


At  the  outbreak  of  the  Revolution  the  summon- 
ing of  this  body  was  resorted  to  when  all  other 
expedients  failed.  The  old  established  custom 
was  to  vote  by  orders,  but  as  the  third  estate 
( tiers-etat )  would  thus  have  been  outvoted  in  the 
new  Assembly,  its  members  determined  to  intro- 
duce the  new  principle  of  voting  individually.  In 
this  the.y  succeeded,  and,  with  their  success  and 
the  organization  of  the  National  Assembly,  the 
French  Revolution  may  be  said  to  have  begun. 
The  term  "fourth  estate'  is  often  applied  to  the 
press.  Its  first  use  in  that  sense  is  attributed 
by  Carlyle  to  Edniimd  Burke,  who  pointed  to  the 
reporters"  gallery  in  the  House  as  containing  a 
fourth  estate  more  powerful  than  the  other  three. 

ESTE,  es'tA  (Lat.  JEste) .  A.  city  in  northern 
Italy,  19  miles  southwest  of  Padua,  with  which 
it  is  connected  both  by  rail  and  by  canal  (Map: 
Italy.  F  2).  From  it  the  ancient  house  of  Este 
(q.v.)  took  its  name,  and  here  are  the  ruins  of 
tlie  ancestral  castle.  In  the  city  museum  are 
Roman  inscriptions,  in  the  Euganeo  PreTstorico 
Museum  is  an  important  collection  of  antiquities, 
and  in  the  lofty  choir  of  the  elliptical  cathedral  a 
painting  by  Tiepolo.  The  manufactures  are  iron- 
ware and  earthenware  and  cordage.  Population. 
11,000. 

ESTE,  es'ta,  Hou.se  of.  One  of  the  oldest  and 
most  illustrious  families  of  Italy.  It  owed  its 
origin  to  one  of  the  petty  princes  who  governed 
Tuscany  in  the  times  of  the  Carolingians.  and 
who  were  in  all  probability  of  Lombard  extrac- 
tion. The  first  whose  figure  is  more  than  a  mere 
shadow  is  Adalbert,  or  Oberto,  ^larquis  of  Este, 
one  of  the  Italian  nobles  who  offered  the  crown 
of  Italy  to  Otho  of  Saxony.  He  is  afterwards 
styled  Comes  Sacri  Palatii.  and  appears  to  have 
been  one  of  the  greatest  personages  in  the  realm ; 
he  married  a  daughter  of  Otho.  and  died  about 
A.n.  972.  His  family  divided  at  an  early  period 
into  two  branches,  the  German  and  the  Italian. 
The  former  was  foimded  by  We\i  or  Guelfo  IV., 
who  received  the  investiture  of  the  Duchy  of 
Bavaria  from  the  Emperor  Henrv  IV.  in  1070: 
the  latter  by  his  brother  Fulco  I.  (1060-1135). 
Tlie  houses  of  Bninswick  and  Hanover,  and  conse- 
quently the  present  sovereigns  of  Great  Britain, 
also  called  Este-Guelphs.  are  descended  from  the' 
German  branch.  (See  Bruxswick.  House  of.) 
In  the  twelfth  and  thirteenth  centuries  the  history 
of  the  Italian  family,  as  heads  of  the  Guelph 
part.v.  is  interwoven  with  the  destinies  of  the  other 
ruling  families  and  small  republics  of  northern 
Italy.  During  this  period  they  gained  permanent 
possession  of  Ferrara  and  the  March  of  Ancona 
(1276),  and  afterwards  of  Modena  and  Reggio 
(1288-90).  They  were  widely  celebrated  as  pa- 
trons of  art  and  literature.  One  of  the  most 
illustrious  was  Azzo  VII.  (1205-64),  who  encour- 
aged Provencal  troubadours  to  settle  at  his  Court 
at  Ferrara,  and  also  founded  schools  in  that  city. — 
Alfo:xso  I.  (1486-15.34)  was  equally  distinguished 
as  a  soldier  and  a  statesman,  and  was  celebrated 
by  all  the  poets  of  his  time,  particularly  by 
Ariosto.  His  second  wife  was  Lucrezia  Borgia 
(q.v.).  His  quarrel  with  .the  Popes  Julius  II., 
Leo  X.,  and  Clement  VII.  was  unfortunate,  as 
an  interdict  was  laid  upon  him  for  his  adherence 
to  the  League  of  Cambrai.  and  his  Papal  fiefs 
were  declared  forfeited.  After  the  capture  of 
Rome,  in  1527.  the  Duke  was  restored  to  his 
former  possessions  by  Charles  V. — His  successor. 
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Ercole  II.  (1508-59),  married  Renata,  daughter 
of  Louis  XII.  of  France,  and  attached  himself  to 
Charles  V.  He  and  his  brother,  a  dignitary  of 
the  Catholic  Church,  were  also  liberal  patrons  of 
art  and  sciences;  the  latter  erected  the  magnifi- 
cent Villa  d'Este  at  Tivoli. — Alfonso  II.  (died 
1597)  was  fonder  of  luxury  and  splendor  than 
of  art  and  literature.  He  it  was  who  persecuted 
the  poet  Tasso.  He  was  also  an  unsuccessful 
aspirant  for  the  Polish  crown. — Alfonso  IV., 
who  lived  in  the  latter  half  of  the  seventeenth 
centuiy,  was  a  lover  of  the  fine  arts,  and  found- 
ed the  Este  Gallery  of  Paintings  at  ^Slodena. 
His  daughter,  Mary  of  !Modena.  married  James 
II.  of  England. — Rinaldo  (1655-1737),  by  his 
marriage  with  the  daughter  of  the  Duke  of 
Brunswick-Liineburg,  united  the  German  and 
Italian  houses,  separated  since  1070.  The  male 
line  of  the  House  of  Este  in  Italy  became  extinct 
on  the  death  of  Ercole  III.,  in  1803.  his  posses- 
sions having  been  previously  seized  by  the  French 
invaders,  and  annexed  to  the  Cisalpine  Republic. 
His  only  daughter  married  the  Archduke  Ferdi- 
nand of  Austria.  Their  eldest  son,  Francis  IV., 
cousin  of  the  Emperor  Francis,  was  placed  on  the 
throne  of  Modena  by  the  Congress  of  Vienna, 
1814,  and  on  his  mother's  death  obtained  the 
duchies  of  ]\Ia5sa  and  Carrara.  He  was  succeeded 
by  his  son,  Francis  V.,  in  1846.  The  family  of 
Este  was  pro- Austrian  in  sympathy,  the  result  of 
which  proved  fatal.  In  1859  Charles  V.  Avas  forced 
to  resign  his  territories  to  Victor  Emmanuel.  He 
died  in  retirement  in  1875,  the  last  representative 
of  the  Este  family,  the  title  passing  to  the  Arch- 
duke Francis  Ferdinand,  nephew  of  the  Emperor 
l^rancis  Joseph.  A  Histoii/  of  the  House  of  Este 
was  published  anonymously  in  London  in  1681. 
Consult  also:  Symonds.  The  BenaissaJice  in 
Italy  (London,  1875-86)  :  Bro\vning,  Giielfs  and 
GhiheUines  (London,  1893)  :  Sismondi,  Italian 
Republics,  Eng.  translation  (London,  1832)  ;  Cis- 
cato,  Storia  d'Este  dalle  origini  al  1SS9  (Este, 
1890)  ;  Campori  and  Solerti,  Luigi,  Lucrezia  e 
Leonora  d'Este  (Turin,  1888)  ;  Solerti,  Ferrara 
e  la  corte  estense  (Castello,  1891). 

ESTEBANEZ-CALDERON,  es'ta-ba'naz-kal- 
de-ron',  Dox  Serafix  (1799-1867).  A  Spanish 
writer,  born  in  ilalaga.  In  1834,  during  the 
first  Carlist  War.  he  was  appointed  Auditor- 
General  of  the  Legitimist  Army  of  the  Xorth. 
From  1834  to  1836  he  was  Jefe-Politico  (or 
president)  of  Legroiio,  and  in  1838  occupied  a 
similar  post  at  Seville.  Subsequently  he  served 
repeatedly  as  Deputy,  and  from  1856  was  a  mem- 
ber of  the  Council  of  State.  He  was  a  student  of 
Arabic  and  of  literary  and  political  history.  His 
library,  a  valuable  collection  of  rare  and  impor- 
tant works,  was  acquired  by  the  National  Library 
of  Madrid.  His  poems,  Avritten  under  the  pseu- 
donym El  Solitario  ('The  Hermit'),  are  formal 
imitations  of  the  classic  manner  of  Spanish  verse. 
and  of  slight  value.  The  Escenas  Andaluzas 
(1847),  his  best  work,  is  picturesque,  with  fre- 
quent touches  of  humor,  and  valuable  as  a  record 
of  customs  now  lai'gely  obsolete. 

ESTELLA,  a-sta'lya.  A  town  in  the  Province 
of  Navarre,  Spain,  situated  on  the  Rio  Ega,  about 
25  miles  southwest  of  Pamplona  (Map:  Spain 
D  1).  It  has  a  picturesque  situation  and  one  of 
considerable  military  importance,  is  well  built, 
with  fine  streets  and  squares,  and  contains  sev- 
eral   interesting    churches.      The    town    is    sur- 


rounded by  a  fertile  region,  and  is  a  place  of 
some  trade  and  manufactures.  Pojiulation,  in 
1901,  5766.  Estella  is  a  town  of  great  antiquity, 
perhaps  the  ancient  Gebala.  It  played  a  promi- 
nent part  in  the  Carlist  uprisings.  In  1835  the 
Carlists  took  possession  of  the  town,  and  here  in 
1S39  occurred  the  execution  by  the  Carlist  leader 
^laroto  of  five  brother  generals.  During  1873- 
76  Estella  was  the  main  stronghold  of  Don  Car- 
los, and  was  the  scene  of  several  conflicts.  Its 
surrender  in  February.  1876,  occasioned  a  com- 
plete downfall  of  the  Pretender's  cause. 

ESTEPA,  a-sta'pa.  A  town  in  the  Province  of 
Seville,  Spain,  situated  in  a  hilly  region,  about 
60  miles  east  of  the  city  of  Seville  (^lap:  Spain, 
C  4).  It  has  broad  and  level  streets  and  is  de- 
fended by  an  old  Moorish  castle.  The  parish 
church  of  Santa  Maria  la  Mayor  is  an  imposing 
structure  in  Gothic  style  with  three  naves.  The 
chief  industries  are  agriculture  and  stock-raising, 
and  the  manufacture  of  oil.  soap,  etc.  There  are 
jasper-quarries  .in  the  vicinitv.  Population,  in 
1901,  8773.  Estepa  is  identified  with  the 
ancient  Astapa,  which  became  celebrated  in  the 
Second  Punic  War.  After  an  heroic  resistance 
against  the  Roman  besiegers,  its  inhabitants 
chose  death  by  fire  rather  than  surrender.  The 
Romans  subsequently  colonized  the  place.  In 
1240  it  was  recovered  from  the  floors  by  Ferdi- 
nand III. 

ESTEPONA,  :Vsta-pt/na.  A  maritime  town 
in  the  Province  of  Malaga,  Spain,  on  the  !Mediter- 
ranean.  about  25  miles  northeast  of  Gibraltar 
(Map:  Spain.  C  4).  It  is  laid  out  with  gen- 
erally wide  but  sloping  streets,  and  has  a  parish 
church,  dating  from  1474.  which  is  in  ruins.  The 
town  is  in  a  fertile  region,  producing  grain,  wine, 
fruits,  and  vegetables,  and  has  considerable  coast- 
ing trade,  though  the  harbor  lacks  shipping  facili- 
ties. There  are  also  fisheries  and  fish-curing  in- 
terests, and  manufactures  of  liquors,  leather, 
rope,  corks,  brick,  and  tile.  A  lighthouse  stands 
on  the  Punta  de  la  Doncella.  near  bv.  Popula- 
tion, in  1901,  9397. 

ESTERHAZY,  es'ter-ha'zl.    See  Eszterhazy. 

ES'TERS  (arbitrary  variant  of  ether),  or 
Ethereal  Salts,  sometimes  inaptly  spoken  of  as 
'compound  ethers.'  A  class  of  carbon  compounds 
formed  by  the  union  of  acids  and  alcohols,  just  as 
the  metallic  salts  of  inorganic  chemistry  are 
formed  by  the  union  of  acids  and  metallic  hydrox- 
ides. Thus,  when  ordinary  alcohol  (ethyl  hy- 
droxide) and  strong  hydrochloric  acid  are  mixed 
together  and  heated,  they  combine  according  to 
the  following  eqiiation : 

C,H,.OH      +       HCl       =       C,H5C1     +    H,0 
Ethyl  alcohol      Hydrochloric        Ethyl  chloride      Water 

acid  (an  est<T) 

Similarly,  potassiinn  hydroxide  and  hydrochloric 
acid  combine  into  the  salt  called  potassium  chlo- 
ride,  as   follows: 

KOII       -f       HCl       =       KCl       +       H^O 
Potassium        Hydrochloric        Potassium  _         AVater 

hydroxide  acid  chloride 

By  analogous  reactions  the  ester  called  ethiil 
nitrate  may  be  obtained  from  ordinary  alcohol 
and  nitric  acid:  the  ester  called  ethi/l  neetate, 
from  ordinary  alcohol  and  acetic  acid,  etc. 

Another  method  of  preparing  esters,  often  used 
in  the  case  of  organic  acids,  is  to  employ  not  the 
acid  itself,  but  its  chloride.  Thus,  ethyl  acetic 
ester  (ethyl  acetate)  may  be  prepared  by  the 
action  of  ordinary  alcohol   upon   accti/l  chloride. 
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CH3COCI,  which  is   the   chloride  of  acetic  acid. 
The  reaction  is  as  follows: 
CH3COCI  +  C.H,OH  =  CH3C00aH,  +  HCl 
Acetyl  Alcohol  Ethyl  acetic  Hydrochloric 

chloride  ester  acid 

The  esters  of  organic  acids,  such  as  ethyl  acetic 
ester,  are.  as  a  rule,  colorless,  pleasant-smelling, 
more  or  less  volatile  liquids.  Some  occur  ready 
formed  in  the  vegetable  world,  imparting  their 
odor  to  fruits  and  flowers.  Artificially  prepared 
esters,  therefore,  serve  to  flavor  candy,  pastry, 
and  perfumes,  and  are  sold  under  the  names  of 
pear-oil.  apple-oil.  pineapple-oil,  etc.  Other  esters 
occur  ready  formed,  both  in  the  vegetable  and  in 
the  animal  worlds,  and  are  known  as  oils  and 
fats  (qq.v.K 

By  the  action  of  water,  esters  are  broken  up 
into  their  components  (i.e.  into  alcohols  and 
acids).  Thus,  ethyl  acetic  ester  is  broken  up 
into  ordinary  acetic  acid  and  ethyl  alcohol  accord- 
ing to  the  following  equation: 
CH3COOC,H5  -f  H,0  =  CH3COOH  +  C,H,OH 
Ethyl  acetic  Water  Acetic  acid  Ethyl 

ester  alcohol 

Mineral  acids  and  metallic  hydroxides  have  the 
same    effect    on    esters,    even    more    pronounced. 
Thus,  potassium  hydroxide    (caustic  potash)    de- 
composes ethyl  acetic  ester  as  follows: 
CH3C00aH,"  +  KOH  =  CH3COOK  +  C2H5OH 

Potassium 
acetate 

ESTEIFICATIOX  AXD  SAPONIFICATION.  The  Con- 
version of  an  acid  into  an  ester  is  temied  estrifica- 
tion.  The  decomposition  of  an  ester  into  its  con- 
stituents is  termed  saponification  (the  reason  for 
using  this  term  is  stated  in  the  article  Fats). 
\Mien  the  saponification  of  an  ester  is  effected  by 
water  alone,  without  the  aid  of  acids  or  metallic 
hydroxides,  the  ester  may  be  said  to  be  'hydro- 
lyzed,'  for  the  term  Jtydroh/sis  is  applied  in  gen- 
eral to  any  process  in  which  water  effects  the  de- 
composition of  a  given  substance. 

The  processes  of  estrification  and  saponifica- 
tion have  furnished  a  considerable  portion  of  the 
material  upon  which  certain  very  important  the- 
ories of  modern  chemistry  have  been  tested  and 
verified.  The  theories  themselves  are  explained 
in  some  detail  in  the  article  Reaction.  A  brief 
accoimt  of  their  bearing  on  the  processes  of  estri- 
fication and  saponification  may,  however,  not  be 
out  of  place  in  the  present  sketch. 

It  was  stated  above  that  ethyl  acetic  ester  mav 
be  formed  by  the  action  of  ethyl  alcohol  upon 
acetic  acid.  This  reaction  takes  place  according 
to  the  following  equation: 

C„H„OH  +  CH.COOH  =  CH3COOC2HB  -f  H,0 
Ethyl  Acetic  acid  Ethyl  acetic  Water 

alcohol  ester 

The  reaction  evidently  involves  the  simultane- 
ous formation  of  water  and  of  ethyl  acetic  ester. 
On  the  other  hand,  it  was  also  stated  above  that 
water  decomposes  ethyl  acetic  ester  into  its  com- 
ponents. Therefore,  even  while  the  ester  is  being 
formed  from  its  components,  it  is  broken  up 
again  by  the  action  of  the  water  formed  along 
with  it.  In  other  words,  two  opposite  reactions 
take  place  simultaneously,  one  being  a  process  of 
estrification,  the  other  a  process  of  saponifica- 
tion. If  the  two  processes  took  place  with  equal 
rapidity  from  the  very  beginning,  neither  could 
evidently  make  any  progress :  so  that,  whether  we 
would  mix  alcohol  and  acetic  acid,  or  water  and 
ethvl  acetic  ester,  no  chanee  at  all  would  ensue. 


In  reality,  however,  this  is  not  the  case,  one  of 
the  reasons  being  as  follows:  All  chemical  re- 
actions take  place  according  to  the  law  of  mass- 
action.  By  this  law,  the  rapidity  with  which  two 
given  substances  react  with  each  other  at  a  given 
temperature  is  proportional  to  the  amounts  of 
those  substances  contained  in  unit  volume.  The 
greater  the  amounts  present,  the  more  rapid  the 
reaction.  When  alcohol  and  acetic  acid  are 
mixed  together,  a  reaction  starts  in  with  con- 
siderable rapidity.  During  the  reaction  both  sub- 
stances gradually  disappear  as  such.  Their 
amounts  present  in  every  unit  of  volume,  there- 
fore, gradually  diminish,  and  hence  the  reaction 
(i.e.  the  estrification)  becomes  gradually  slower 
and  slower.  On  the  other  hand,  since  the  reaction 
produces  ester  and  water,  the  amounts  of  these 
gradually  increase,  and  hence  the  reaction  be- 
tween them  ( i.e.  the  saponification )  gradually 
becomes  more  and  more  rapid.  The  velocities 
with  which  the  two  opposite  reactions  take  place, 
therefore,  gradually  become  equal,  and  when  this 
equilibrium  is  finally  reached  the  composition  of 
the  mixture  ceases  to  change.  Not  that  all  re- 
action has  then  entirely  ceased.  On  the  contrary, 
both  of  the  opposite  reactions  continue  to  take 
place  as  before.  Only  for  every  amount  estrified, 
an  exactly  equivalent  amount  is  now  saponified, 
and  hence  no  change  can  be  observed.  In  other 
words,  a  'dynamic'  (not  a  'static')  equilibrium 
is  established  in  the  mixture,  which  is  now  com- 
posed of  four  substances — acid,  alcohol,  ester,  and 
water.  This  equilibrium  can  be  reached  in  two 
ways :  ( 1 )  By  starting  with  a  mixture  of  alcohol 
and  acid,  or  (2)  by  starting  with  a  mixture  of 
ester  and  water.  Thus,  when  46  grams  of  alco- 
hol are  mixed  with  60  grams  of  acetic  acid  (46 
and  60  are  the  relative  reacting  weights  of  alco- 
hol and  acetic  acid),  a  process  of  estrification  en- 
sues, and  continues  until  the  composition  of  the 
mixture  becomes  as  follows:  loi-j  grams  of  alco- 
hol, 20  grams  of  acetic  acid,  58%  grams  of  ethyl 
acetic  ester,  and  12  grams  of  water.  In  this  mix- 
ture no  further  change  can  take  place.  But  a 
mixture  of  precisely  the  same  composition  is  final- 
ly obtained  if.  to  start  with.  88  grams  of  ethyl 
acetic  ester  and  18  grams  of  water  (88  and 
18  are  the  relative  reacting  weights  of  the  ester 
and  of  water)  have  been  allowed  to  react  upon 
each  other. 

All  this  holds  good,  of  course,  only  in  case  none 
of  the  products  of  the  reaction  is  eliminated.  For 
if,  for  example,  we  were  to  remove  the  water 
produced  by  the  estrification,  the  counteracting 
process  (i.e.  the  saponification)  could  not  take 
place,  and  hence  the  estrification  would  proceed 
unchecked  until  all  the  alcohol  and  acid  had 
combined.  As  a  matter  of  fact,  this  is  the  case 
when  some  dehydrating  agent  (such  as  sulphuric 
acid,  zinc  chloride,  etc.)  is  added  to  a  mixture 
of  alcohol  and  acidj  the  estrification  being  then 
complete. 

The  decomposition  of  esters,  when  effected  by 
water  alone,  is  a  very  slow  process.  It  takes 
place  much  more  rapidly  imder  the  influence  of 
mineral  acids  and  bases.  The  action  of  acids  is 
termed  'catalytic  action.'  but  its  nature  is  really 
unkno^vn.  All  we  know  is  that  the  acid  itself 
remains  unchanged :  that  after  the  process  is  over 
we  find  the  same  amount  of  it  as  we  originally 
added  to  the  ester;  and  that  the  stronger  the 
acid  employed  the  more  rapid  is  the  decomposi- 
tion effected  by  it.      (See  Catalytic  Action.) 
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On  the  contrary,  the  saponifying  action  of  bases 
is  at  present  quite  well  understood;  at  least,  it 
is  explained  partly  by  the  law  of  mass-action  al- 
ready mentioned  in  this  sketch,  and  partly  by  the 
theory  of  electrohtic  dissociation.  (See  Disso- 
ciation.) The  exact  manner  in  which  the  facts 
in  question  are  explained  liy  theory  cannot  be 
discussed  here.  The  resulting  principles,  how- 
ever, may  be  briefly  summed  up  as  follows:  The 
saponifj'ing  action  of  a  base  is  due  to  the  pres- 
ence of  electro-negative  hydroxy!  ions  (OH)  in 
its  aqueous  solution.  Since,  according  to  the 
law  of  mass-action,  the  rapidity  of  any  reaction 
in  general  depends  on  the  amounts  of  the  active 
substances  contained  in  unit  volume,  the  rapidity 
of  a  saponification  must  depend  on  the  amount  of 
ester  and  on  the  amount  of  the  basic  hydroxyl 
ions  present  in  every  unit  of  volume.  The  strong- 
er the  base  the  greater  the  number  of  hydroxyl 
ions  in  its  solution,  and  hence  the  greater  its 
saponifying  power.  If  the  base  is  weak  (like 
ammonium  hydroxide),  its  small  number  of  hy- 
droxyl ions  is  still  further  (and  very  consider- 
ably) diminished  by  the  presence  of  one  of  its 
salts;  hence  the  presence  of  such  salts  has  a  re- 
tarding efi'ect  on  the  process  of  saponification, 
especially  in  case  the  base  is  weak.  Further, 
since  a  salt  necessarily  forms  during  the  saponi- 
fication (see,  for  example,  the  equation  repre- 
senting, above,  the  saponification  of  ethyl  acetic 
ester  by  caustic  potash),  the  rate  of  saponifica- 
tion must  be  diminished  not  only  by  the  disap- 
pearance of  the  ester  and  base  as  such,  but  also 
by  the  formation  of  the  salt  and  free  alcohol,  the 
products  of  the  reaction.  The  mathematical  ap- 
plication of  these  principles  leads  to  a  method 
of  calculating  the  rapidity  with  which  a  saponifi- 
cation may  take  place,  if  the  amounts  of  ester 
and  base  and  the  strength  of  the  latter  are  given. 
The  results  thus  obtained  on  a  purely  theoretical 
basis  have,  in  a  large  number  of  cases,  been  veri- 
fied by  actual  experiment,  and  the  agreement  of 
the  theoretical  and  experimental  figures  has  been 
found  remarkably  good  throughout. 

ESTHER,  es'ter  (Heb.  Ester;  cf.  Babylonian 
Ishtar,  and  late  Bab.  Estra) ,  or  Hadassau  (Heb., 
myrtle).  A  biblical  character  who  has  given  her 
name  to  the  book  of  Esther,  which  forms  part 
of  the  collection  of  the  Old  Testariient.  Accord- 
ing to  this  book,  Esther  is  a  Jewess  of  the  tribe 
of  Benjamin.  She  is  represented  as  the  daughter 
of  Abihail,  orphaned  in  early  life,  and  brought 
up  by  her  cousin  Mordecai  (Esther  ii.  7,  15)  in 
Susa,  the  Persian  capital  (ii.  5).  When  the 
King  of  Persia,  Ahasuerus  (Xerxes,  B.C.  48.5-6.5), 
angered  at  the  refusal  of  his  Queen,  Vashti,  to 
unveil  herself  publicly  at  a  banquet,  desired  a 
new  queen  ( i.-ii.  4),  Esther  was  brought  to  the 
palace  and  was  chosen  in  Vashti's  place  ( ii.  8-20) . 
As  Queen  she  accomplished  that  for  which  she 
has  since  been  famous — the  deliverance  of  her 
nation  from  the  cruelty  of  Haman,  the  King's 
Prime  Minister,  and  also  brought  about  the  over- 
throw of  Haman  himself  (iii.-ix.).  In  com- 
memoration of  this  deliverance  the  Jews  celebrate 
the  Feast  of  Purim.    See  Purim. 

There  are  several  difficulties  involved  in  sup- 
posing Esther  to  have  actually  been  the  Queen 
of  Xerxes.  Herodotus  mentions  Amestris  as  the 
only  Queen  of  Xerxes,  and  what  we  know  of  her 
does  not  at  all  agree  with  the  story  of  Esther. 
Moreover,  the  Persian  kings  chos<!  their  wives 
from  the  principal  Persian  families,  or  from  the 


daughters  of  foreign  potentates.  Hence  it  hag 
been  supposed  that  Esther  was  in  reality  merely 
the  favorite  of  the  King's  harem;  but  even  this  is 
unlikelj'.    See  Esther,  Book  of. 

ESTHER.  ( 1 )  A  drama  by  Racine,  written  at 
the  suggestion  of  iladame  de  Maintenon,  and 
founded  on  the  life  of  the  Old  Testament  person- 
age of  the  same  name.  It  was  written  for  the 
pupils  of  Saint  Cyr,  and  was  performed  by  them 
before  Louis  XIV.  in  1689.  (2)  An  oratorio,  the 
words  by  Humphreys,  based  on  Racine's  play,  and 
the  music  by  Handel.  Its  first  performance  took 
place  in  1720. 

ESTHER,  Apocryphal  Book  of.  In  the 
Greek  translations  of  the  Hebrew  book  of  Esther 
there  are  large  interpolations,  intended  to  supple- 
ment and  amplify  the  story,  which  became  a 
favorite  one  with  the  Jews.  The  late  Greek  ori- 
gin of  these  additions  is  indicated  by  such  a  de- 
tail as  the  representation  of  Haman  as  a  Mace- 
donian who  attempted  to  transfer  the  sovereignty 
from  the  Persians  to  the  ilacedonians.  These 
additions,  which  are  the  work  of  Hellenistic  writ- 
ers, were  all  put  by  Jerome,  in  his  Latin  trans- 
lation of  the  Bible,  at  the  end  of  the  book,  to- 
gether with  notes  to  show  where  other  additions 
to  the  Hebrew  occur  in  the  Septuagint.  In  Eng- 
lish versions,  these  additions  are  embodied  in  the 
Apocrypha  under  the  title  "The  Rest  of  the  Chap- 
ters of  the  Book  of  Esther."  The  additions  em- 
body such  subjects  as  Mordecai's  pedigree,  hi3 
detection  of  the  conspiracy  against  Ahasuerus, 
prayers  of  ^lordecai.  full  terms  of  royal  decrees, 
and  a  fuller  account  of  Esther's  interview  with  the 
King.  In  the  Aramaic  paraphrases  of  Esther,  of 
which  there  are  two  (known  as  the  first  and  sec- 
ond Targums  to  Esther),  there  are  similar  em- 
bellishments, inde|)endent  of  the  Greek  additions. 
Such  liberties  taken  with  the  book,  while  illus- 
trating its  popularity,  despite  (or  perhaps  be- 
cause of)  its  peculiar  origin,  also  indicate  that  it 
was  not  regarded  as  sacred  in  the  same  sense  as 
the  Pentateuch,  the  historical  books  proper,  and 
the  Prophets. 

ESTHER,  Book  of.  One  of  the  very  latest  of 
the  canonical  books  of  the  Old  Testament,  be- 
longing to  the  third  division  of  the  collection 
known  as  the  Ilagiographa.  It  contains  the  story 
nf  the  deliverance  of  the  Jews  of  Persia  from  a 
destruction  planned  for  them  by  Haman,  the 
Grand  Vizier  of  Ahasuerus  (Xerxes,  n.c.  485- 
65).  The  heroine  of  the  hook  is  a  Jewess  whose 
original  name  is  Hadassah,  but  who  appears  as 
Esther.  The  scene  is  laid  at  the  court  of  Aha- 
suerus, in  Susa.  The  King,  who  has  deposed  his 
Queen,  Vashti,  for  refusing  to  obey  his  orders, 
gives  direction  to  seek  for  a  beautiful  woman  to 
take  Vashti's  place.  Esther,  a  Jewess,  is  selected 
as  the  fairest  of  maidens,  and  meets  with  the 
favor  of  the  King.  She  is  the  cousin  of  Mor- 
decai. a  Jew  of  the  tribe  of  Benjamin,  by  whom 
she  has  been  brought  up;  but  shortly  after  Es- 
ther's elevation  a  great  disaster  threatens  her 
people  through  the  refusal  of  Mordecai  to  pay 
homage  to  Haman,  the  Grand  Vizier,  and  who  is 
a  descendant  of  Agag,  King  of  Amalek  (I.  Sam. 
XV.).  Haman  in  great  anger  proceeds  to  Ahasue- 
rus. and.  accusing  all  the  Jewish  subjects  of  dis- 
loyalty, offers  to  put  10.000  talents  of  silver  into 
the  royal  treasury  as  the  proceeds  of  the  per- 
mission to  pillage  the  Jews.  The  King  consents, 
and  issues  an  edict  for  the  extermination  of  the 
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Jews  and  the  confiscation  of  their  property.  At 
this  moment  Esther,  urged  on  by  -Mordecai,  inter- 
venes. Uninvited  she  enters  the  presence  of  the 
King  to  intercede  on  behalf  of  her  people.  The 
King  receives  her  graciously,  and  accepts  her  in- 
vitation to  dine  with  her  on  two  consecutive 
lughts.  On  the  night  preceding  the  second  ban- 
quet, at  which  Esther  intended  to  make  known 
her  request,  the  King  learns  from  the  royal  ar- 
chives of  the  services  rendered  by  jMordecai  in  dis- 
covering a  conspiracy  against  Ahasuerus's  life, 
for  which  he  had  never  been  rewarded.  Haman, 
too,  comes  to  the  banquet,  and  the  King,  having 
in  mind  ZMordecai,  asks  Haman  what  should  be 
done  with  the  man  whom  the  King  delightetli  to 
honor.  llaman  replies,  and  endures  the  hu- 
mility of  Iiimself  leading  ]\lordccai  in  triumph 
through  the  streets.  At  the  second  banquet 
Esther  discloses  her  nationality  and  exposes  the 
designs  of  Haman,  who  is  seized  and  ordered  to 
be  executed  on  a  gallows  which  he  had  prepared 
for  ^lordecai.  The  latter  is  raised  to  the  vacant 
post  of  honor,  and  the  Jews  are  given  permission 
to  defend  themselves  against  the  carrying  out  of 
the  order  for  their  extermination,  which,  in  ac- 
cordance with  the  customs  of  the  Medes  and 
Persians,  could  not  be  revoked.  A  great  dread 
falls  upon  the  people,  and  on  the  day  set  for  the 
extermination  of  the  Jews  the  latter  cause  a 
great  slaughter  among  their  enemies,  besides  gain- 
ing many  converts  to  their  religion.  In  com- 
memoration of  the  deliverance  the  Feast  of  Purim 
was  instituted. 

The  book  of  Esther,  as  is  now  generally  recog- 
nized by  scholars,  is  a  romance,  which  may,  how- 
ever, contain  an  historical  kernel,  being  based  on 
some  persecution  endured  by  the  Jews  of  Susa. 
IVIordecai  and  Haman,  as  descendants  of  Benja- 
min and  Agag,  tA-pify  the  old  feud  between  He- 
brews and  Amalekites.  It  is  also  probable  that 
a  P)aby Ionian  legend  or  myth  has  guided  the  au- 
thor of  the  book  in  some  of  the  situations  of  the 
dramatic  tale.  JMordecai  is  a  derivative  of  !Mar- 
dnk,  the  chief  god  of  Babylonia:  Esther  is  a  form 
of  tlie  Baliylonian  goddess  Ishtar;  while  Haman 
and  Vasliti  are  names  analogous  to  those  borne 
by  Elamitic  deities.  The  story  thus  represents 
the  conflict  between  Babylonian  and  Elamitic 
gods.  The  Feast  of  Purim  also  presents  analogies 
to  the  Babylonian  Xew  Year's  Festival. 

Tlie  language  of  the  book,  as  well  as  the  cir- 
cinnstance  that  the  Persian  Empire  is  treated  as 
a  thing  of  the  past,  favor  a  late  date  for  the  com- 
position. It  cannot  be  earlier  tlian  the  third  cen- 
tury B.C.,  and  may  belong  to  the  second  century,  in 
which  the  Jews  endured  a  hard  lot  that  led  to' the 
uprising  luider  the  lead  of  the  Maccabees.  The 
purpose  of  the  book  is  twofold:  (1)  Primarily 
to  illustrate  God's  care  for  His  people,  and  thus 
to  encourage  the  people  to  loyalty,  despite  present 
distress;  and  (2)  to  enter  a  plea  for  the  general 
obser\-ance  of  a  festival  which  appears  at  one 
time  to  have  been  limited  to  the  Jews  of  Baby- 
lonia and  Persia.     See  Purim. 

Consult,  besides  the  commentaries  on  tlie  book 
of  Esther,  the  articles  of  Toy,  "Esther  as  a  Baby- 
lonian Goddess."  in  The  Xew  World,  vol.  vi. 
(Boston.  18fl7)  :  Zimmern.  in  Zcitschrift  fiir  Alt- 
IPHtnmcntUche  Wissenfichaft,  vol.  x.  (Giessen, 
1891);  .Tensen,  in  Wiener  ZeitRehrifi  fiir  die 
Kinide  deft  Mnrqeninndefi,  vol.  vi.  (Vienna,  1892)  : 
Erbt,  Die  Purimsarje  in  der  Bibel  (Berlin,  1900). 
See  Esther,  Apocryphal  Book  of. 


ESTHE'RIA  (Xeo-Lat.,  anagram  of  Saint 
Tltercsu}.  A  bivalve  phyllopod  crustacean  of  the 
order  Branch iopoda,  found  in  a  fossil  state  in 
deposits  of  fresh  and  brackish  water  origin,  from 
the  Devonian  to  the  Pleistocene.  The  animal  is 
not  well  segmented,  and  is  able  to  withdraw 
itself  wholly  within  its  shell.  (For  its  anatom- 
ical characters,  see  the  ai'ticles  on  Crust.\cea 
and  PuYLLOPOU.\.)  The  shell  varies  in  size  from 
one-eighth  to  one  inch  in  length,  and  is  of  round- 
ed, flattened  form,  with  moderately  prominent 
beaks  near  the  hinge-line.  In  texture  it  is  thin 
and  membranaceous,  and  the  surface  is  usually 
marked  by  concentric  folds  or  imbricating  ridges 
between  which  are  trellised  or  anastomosing  lines. 
This  latter  chaiacter  serves  to  distinguish  Esthe- 
ria  shells  from  the  shells  of  small  pelecypods 
such  as  Posidonomya.  One  species  (Estheria 
membranacea)  is  found  in  the  Old  Red  Sand- 
stone of  the  British  Devonian,  in  equivalent  beds 
of  Germany,  and  in  the  contemporaneous  forma- 
tions of  the  Oneonta-Castkill  group  of  New  York 
State,  .\bout  twenty-four  living  species  of  Esthe- 
ria, and  about  an  equal  number  of  fossil  species, 
are  known  from  widely  distributed  regions.  Al- 
lied genera  are  Limnadia  and  Limnetis,  each  rep- 
resented by  a  few  species,  and  the  fossil  genus 
Leaia,  found  in  the  Carboniferous  and  Permain 
formations,  which  diti'ers  from  Estheria  in  the 
presence  of  diagonal  ridges  that  run  from  the 
umbones  to  the  ventral  margins  of  the  shell. 

BiBLiOGEAPiiY.  Jones,  ''A  Monograph  of  the 
Fossil  Estheri?p,"  Monographs  of  the  Palcconto- 
graptiical  f^oeietij  (London.  1862)  ;  "On  Fossil 
Estherise  and  Their  Distribution,"  Quarterly 
Journal  of  the  Geological  Society  of  London,  vol. 
xix.  (London,  1863).  See  also  Cru.stace.\  ; 
Phyllopoda,  and  for  illustration,  see  Plate  of 
Entomostraca. 

ESTHERVILLE,  i^s'ter-vil.  A  city  and  the 
county-seat  of  Emmet  County,  Iowa,  163  miles 
north  by  west  of  Des  Moines ;  on  the  Des  Moines 
River,  and  on  the  Burlington,  Cedar  Rapids  and 
Northern  and  the  ^Minneapolis  and  Saint  Louis 
railroads  (Map:  Iowa,  CI).  It  is  an  agricul- 
tural and  stock-raising  district,  and  has  grain- 
eleA'ators,  flouring-mills,  railroad  machine-shops, 
a  creamery,  tub-factory,  etc.  The  wholesale  in- 
terests are  considerable.  Population,  in  1890. 
1475;   in  1900,  3237. 

ESTHO'NIA  (Esthonian  Esti-mn,  Esthland). 
A  government  of  Russia,  the  most  northern  of 
the  Baltic  Provinces  (q.v.),  bounded  by  the  Gulf 
of  Finland  on  the  north,  the  Government  of  Saint 
Petersburg  on  the  east.  Lake  Peipus  and  the  Gov- 
ernment of  Livonia  on  the  south,  and  the  Baltic 
Sea  on  the  west  (Map:  Russia,  C  3).  Its  area, 
including  the  islands  of  Dago,  Worms,  Odensholm, 
and  a  large  number  of  smaller  islets,  is  over 
7800  square  miles.  The  surface  is  low,  partly 
swampy,  and  intersected  by  numerous  streams 
and  lakes.  The  soil  is  composed  mostly  of  Silu- 
rian rocks  covered  with  sand  or  clay.  Large 
blocks  of  granite  are  found  in  some  parts,  and 
turf  deposits  also  occur.  The  climate  is  raw  in 
the  winter  and  hot  in  the  summer,  but  is  on  the 
whole  healthful.  Agriculture,  the  chief  occupa- 
tion of  the  inhabitants,  is  carried  on  by  the  most 
modem  methods,  and  although  the  soil  is  not 
very  favorable,  the  crops  are  extensive.  Over 
-40  |Ter  cent,  of  the  land  is  under  meadows  and 
heaths,  and  about  20  per  cent,  under  forests, 
thus   makinsr  the   conditions   verv   favorable   for 
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the  raising  of  live  stock,  which  is  also  a  thriving 
industry.  Manufacturing  has  reached  a  consid- 
erable development.  Cotton  goods  and  liquors 
are  chiefly  produced.  The  trade  is  mostly  tran- 
bit,  but  of  great  importance.  Reval.  the  chief 
seaport  and  cajiital.  has  considerable  shipping, 
and  is  connected  by  rail  with  Saint  Petersburg. 
Population,  in  1807,  413,000,  consisting  princi- 
pally of  Esthonians  (nearly  90  per  cent.),  but  in- 
cluding also  Germans,  Russians,  Swedes,  and 
Jews.  The  Esths.  a  Finnish  people,  are  blond, 
and  dolichocephalic,  resembling  the  Germans  and 
Russians,  by  whom  they  have  been  profoundly 
modified.  When  they  first  appear  in  history  they 
are  primitive,  having  no  domestic  animals,  no 
grain  except  barley,  and  living  in  skin  tents. 
They  are  the  only  group  south  of  Finland  that 
preser\-e  the  native  speech.  !Most  of  the  inhabi- 
tants are  Protest^mt.  Divided  between  the  Danes 
and  the  Germans  in  the  thirteenth  century, 
Esthonia  came  entirely'  into  the  possession  of  the 
(Germans  with  the  purchase  of  the  Danish  portion 
by  the  Teutonic  Knights  in  1346.  In  1561  it 
passed  to  the  Swedes,  from  whom  it  was  taken 
by  Peter  the  Great  in  1710,  being  formally  ceded 
to  Russia  by  the  Treatv  of  Xvstad.  in  1721. 
From  1721  to  1882  Esthonia  hail  the  title  of  a 
duchy. 

Consult:  Jordan,  Beitriige  z\tr  Geographie  und 
Siatistik  Esthlands  (Reval.  1889)  ;  Rutenberg, 
Geschichte  der  Osfseeprovin~en    (Leipzig,   1886). 

ESTHS.     See  Esthoxia. 

ESTIENNE,  a'tyen'.     See  Stephaxus. 

ES'TIVA'TION  (from  Lat.  wstivare,  to  pass 
the  summer,  from  cesfas,  summer;  connected  with 
Gk.  atdeiv,riithe'u},  to  blaze,  Skt.  idli,  to  kindle). 
A  suspension  of  activity,  or  assumption  of 
dormancy,  availed  of  by  some  small  animals, 
such  as  land-snails,  as  a  means  of  escaping 
drought  and  heat  in  excessively  warm  climates. 

See    IIlDEKXATIOX. 

ESTLANDER,  esfliind-er,  Charles  Gustavus 
(1834 —  ).  A  I'innish  author.  He  was  appoint- 
ed professor  of  modern  literature  at  the  IJniver- 
sity  of  Helsingfors  in  1860.  He  founded  and  be- 
came editor  of  the  Finland  Revieir  in  1876,  and 
wrote  a  ninnber  of  valuable  works  which  have 
contributed  to  the  industrial  and  artistic  prog- 
ress of  his  coimtry.  Among  his  works  are:  The 
History  of  the  Plastic  Af-ts  from  the  Middle  of 
the  Eighteenth  Century  Until  Our  Oirn  Time 
(1867);  The  Development  Past  and  Future  of 
the  Art  and  Industry  of  Finland  (1871)  ,•  Rich- 
ard Coeur  de  Lion  in  History  and  Poetry  (1858)  ; 
and  some  researches  into  the  romance  of  Tristan, 
in  French   (1866). 

ESTOC  (OF.,  from  OHG..  ]\IHG.  stoc,  Ger. 
S!tock,  Eng.  stock).  A  small  dagger  worn  at  the 
girdle.,  and  called  in  Eizabethan  times  a  'tucke.' 

ESTOILE,  es-toil'.  Fr.  pron.  ii'stwiiF  (OF., 
star),  or  Star.  A  bearing  in  heraldry.  It  dif- 
fers from  the  mullet  (q.v.)  in  having  six  waved 
rays,  the  mullet  consisting  of  five  plain  rays. 

ES'TON.  A  town  in  the  North  Riding  of  York- 
shire, England,  about  four  miles  east-southeast 
of  Middlesbrough  (Map:  England.  E  2).  Its 
chief  industry  is  the  manufacture  of  steel  rails. 
Population,  in  1901.  11,200. 

ESTOPPEL  (from  estop,  from  OF.  estoper, 
estouper,  Fr.  ctouper,  from  ML.  stoppare,  Lat. 
stuppare.  stupare,  to  stuff  with  tow,  cram,  from 


stuppa,  stupa,  Gk.  a-Tvirnr],  styppe,  <TTvirr),  stypc, 
oakum).  A  legal  impediment  or  bar  which  pre- 
cludes a  person  from  alleging  or  denying  a  fact 
because  of  his  previous  conduct.  Estoppels  are 
divided  into  three  classes,  which  will  be  con- 
sidered separately. 

( 1 )  By  Record.  This  class  includes  not  only 
tile  formal  and  final  judgment  in  a  judicial 
proceeding,  but  the  pleadings  of  the  parties  and 
all  other  papers  or  orders  which  go  to  make  up 
the  record  of  the  case.  If  any  mistake  has  been 
made  in  the  record,  the  party  injuriously  affected 
b}^  it  must  obtain  relief  by  an  application  to  the 
court  to  correct  it.  or  by  an  appeal  to  a  higher 
court.  When  the  record  is  allowed  to  stand,  it 
is  conclusive  evidence  of  its  truth.  If  the  judg- 
ment is  one  in  rem  (q.v.),  that  is,  if  it  is  an 
adjudication  as  to  the  status  of  a  person  or 
thing,  it  is  conclusive  against  the  whole  world. 
Every  one  is  estopped  from  setting  up  the  truth 
at  variance  with  the  judgment.  If  A  is  duly 
adjudged  a  bankrupt,  no  one  is  allowed,  while 
such  judgment  stands,  to  dispute  his  condition 
of  bankruptcy.  If  the  judgment  is  in  personam 
(q.v.),  for  example,  a  judgment  for  a  sum  of 
money,  it  is  conclusive  upon. the  parties,  but  not 
upon  strangers. 

(2)  By  Deed.  Where  a  person  has  entered 
into  a  solemn  engagement  by  deed,  that  is  by 
written  instrument  under  seal,  he  is  not  allowed, 
while  the  deed  remains  unimpeached,  to  deny  the 
truth  of  any  assertion  which  he  has  made 
therein.  If  the  grantor  of  land  recites  in  his 
deed  that  he  is  the  o\vner  of  it,  he  will  be  pre- 
cluded from  showing  that  he  was  not. 

(3)  Ix  Pais,  or  by  Coxduct.  At  present,  this 
is  by  far  the  most  extensive  of  the  three  classes 
of  estoppel,  although  in  Lord  Coke's  time  it  was 
limited  to  estates  in  land  acquired  by  livery  of 
seisin,  by  entry,  by  acceptance  of  rent,  and  by 
acceptance  of  an  estate. 

Estoppels  by  record  and  estoppels  by  deed  are 
often  spoken  of  as  'odious,'  because,  being  of  a 
technical  character,  they  operate  harshly  at 
times.  Estoppels  in  pais  do  not  rest  upon  con- 
siderations of  general  policy,  such  as  have  led 
to  the  establishment  of  the  other  classes,  but 
upon  the  doctrine  that  where  one  by  his  conduct 
causes  another  to  believe  the  existence  of  a 
certain  state  of  things,  and  induces  him  to  act 
on  that  belief  so  as  to  alter  his  previous  position, 
the  former  is  precluded  from  averring,  as  against 
the  latter,  that  a  different  state  of  things  existed 
at  the  time  in  question.  These  estoppels  are 
treated  with  favor  by  the  courts,  and  their  scope 
is  increasing  constantlv.  They  are  kno\\Ti  also 
as  'equitable  estoppels'  and  have  their  founda- 
tion in  fraud.  But  while  the  conduct  which 
produces  an  estoppel  in  pais  is  genera llv  fraiuhi- 
lent,  it  is  not  always  nor  necessaril.v  of  that 
character.  An  exaiiiple  is  afforded  by  one  who 
withdraws  from  a  partnersliip.  He  must  givi- 
notice  of  his  witiidrawal  or  lie  will  be  estopped 
from  showing  that  he  has  ceased  to  be  a  member 
as  against  one  wiio  has  beeoine  creditor  of  the 
firm  upon  the  assumption  that  he  was  still  a 
member.  Xor  will  it  be  anv  defense  that  his 
former  partner  agreed  to  give  the  proper  notice 
of  dissolution.  It  is  his  duty  to  be  active  in 
the  matter;  to  see  that  such  notice  is  given  as 
will  in  the  ordinary  course  of  business  protest 
third  persons  from  tnisling  (he  firm  on  the 
assumption  that  lie  is  still  a  partner. 
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The  modern  iVnierican  doctrine  of  title  by 
estoppel  has  more  in  common  with  the  estoppel 
in  pais  than  with  that  by  deed.  It  arises  where 
an  interest  in  hind  is  purported  to  be  conveyed 
by  deed  and  the  deed  contains  a  covenant  of  war- 
ranty or  equivalent  covenant  of  title.  Such  a 
deed",  though  made  by  one  having  no  estate  to 
convey,  vests  the  title  by  anticipation  in  the 
grantee,  which  becomes  a  valid  and  efl'ectual  title 
if  at  any  time  thereafter  the  land  should  come  to 
tlie  grantor,  no  further  conveyance  being  neces- 
sary to  divest  the  title  of  the  grantor  or  to  con- 
firm that  of  the  grantee.  This  doctrine  is  pe- 
culiar to  the  United  States.  (See  Feoffment; 
Wabbanty.)  Consult:  Blackstone,  Commenta- 
ries on  the  Laws  of  England  (London,  1886)  ; 
Bigelow,  Treatise  on  the  Law  of  Estoppel  (5th 
ed.,  Boston,  1890)  ;  Ewart,  An  Exposition  of  the 
Principles  of  Estoppel  by  Misrepresentation 
(Toronto,  1900). 

ESTOVER  ( OF.  estover,  estouvier,  need,  neces- 
sity, from  eslorer,  estiivoi,  to  furnish).  An 
ancient  term  of  the  common  law,  used  originally 
of  any  necessary  supplies  to  which  a  person  was 
entitled  out  of  the  estate  of  another,  but  now 
limited  to  the  right  of  a  tenant  to  take  neces- 
sary^ fire-wood  and  wood  for  repairs  from  the  de- 
mised premises.  In  the  former  sense  it  was  once 
employed  to  describe  the  alimony,  or  sustenance, 
to  which  a  woman  divorced  from  her  husband 
d  mensa  et  thoro  was  entitled.  In  the  latter 
sense,  it  is  by  English  writers  more  frequently 
known  by  the  Anglo-Saxon  term  bote,  as  house- 
bote, a  right  of  wood  for  fuel  and  the  repair 
of  the  house;  plow-bote,  wood  for  plows  and 
carts;  and  hay-bote,  wood  for  repairing  hedges 
and  fences.  The  right  of  estover  is  an  incident  of 
the  usual  forms  of  subordinate  tenancy — for  life, 
for  years,  from  year  to  year,  and  at  will — and 
is  fully  recognized  in  the  United  States  as  well 
as  in  England.  See  Landlord  and  Tenant;  and 
compare  Waste. 

ESTRADA,  es-trii-'Da,  La.  A  town  in  the 
Province  of  Pontevedra,  Spain,  15  miles  south  of 
Santiago  de  Compostela  on  the  Rio  Ulla.  It  is 
situated  in  a  populous  mountain  region,  and  is 
engaged  in  farming  and  stock-raising,  lumbering, 
and  the  manufacture  of  woolen  and  linen  goods. 
There  are  mineral  springs  here.  Population,  in 
1900  (commune),  26,838. 

ESTRADA  CABRERA,  es-trii'Da  ka-bra-'ra, 
JManuel  (1857—).  A  Central  American  politi- 
cian, and  a  President  of  Guatemala,  bom  at 
Quezaltenango.  Admitted  to  the  bar  in  1888, 
he  soon  rose  to  be  successively  a  district  judge,  a 
justice  of  the  Court  of  Appeals,  and  a  repre- 
sentative in  the  National  Assembly.  In  1892  he 
was  appointed  Secretary  of  State,  in  February, 
1898,  upon  the  assassination  of  President  Bar- 
rios, became  acting  executive,  and  in  September 
of  that  year  was  elected  President  of  the  Re- 
public. 

ESTRADES,  es'trjid'.  Godefroi  Comte  d' 
(1607-86).  A  French  soldier,  bom  at  Agen.  He 
fought  in  Holland  under  Prince  Maurice,  became 
colonel  of  infantry,  and  marechal  de  camp  in 
1647.  In  1661  he  was  made  Ambassador  Ex- 
traordinary to  England,  and  conducted  the  nego- 
tiations on  the  cession  of  Dunkirk  to  the  French. 
Named  Ambassador  to  Holland,  he  occupied  that 
position  until  1668,  and  then  in  the  campaign 
that  followed  received  the  baton  of  marshal  for 


gallantry  at  Wesel,  Maestricht,  and  Lifege.  He 
represented  his  country  in  the  congress  that 
arranged  the  Peace  of  Nymwegen  (1678),  and 
returned  to  France  covered  with  honors.  His 
correspondence  was  published  in  London  and 
The  Hague   (1743). 

ESTRAY  (OF.  estrayer,  estraier,  to  stray, 
from  estree,  stree,  Prov.  estrade,  street,  from  Lat. 
strata,  street,  from  sternere,  to  strew;  according 
to  another  etymology  from  ML.  extravagari,  to 
wander  beyond,  from  Lat.  extra,  beyond  +  vagari, 
to  wander ) .  Any  animal,  the  subject  of  property 
and  not  ferce  naturae,  or  wild,  which  is  found 
without  apparent  owner  at  large  in  a  public 
place  or  on  the  land  of  any  one  not  the  owner. 
If  trespassing  on  private  land,  an  estray  may,  in 
England,  and  generally  in  the  United  States,  be 
impounded  at  the  cost  of  the  owner  reclaiming  it, 
and  in  some  jurisdictions  may  be  distrained 
damage  feasant.  In  England,  if  found  within  the 
limits  of  the  royal  demesnes  or  of  a  manor  where 
it  does  not  belong,  an  estray  becomes  subject  to 
the  lordship  of  the  King  or  lord  of  the  manor 
who  acquires  a  qualified  property  therein.  This 
right  of  property  becomes  absolute  if  the  ani- 
mal be  not  reclaimed  by  the  owner  within  a  year 
and  a  day  after  due  proclamation  made  by  the 
lord  of  the  manor.  This  doctrine  is  a  peculiar 
exception  to  the  general  rule  of  law,  which  pro- 
tects the  title  of  the  loser  of  goods  until  his 
claim  becomes  barred  by  the  Statute  of  Limita- 
tions. (See  Derelict;  Troa-er. )  It  does  not 
obtain  in  the  United  States,  where  the  status 
of  estrays  and  the  rights  of  their  owners 
are,  for  the  most  part,  regulated  by  statute. 
In  some  States  the  finder  of  a  straj'ed  ani- 
mal may,  after  a  reasonable  time  and  due 
advertisement,  sell  it  at  public  or  private 
sale,  and  pass  a  good  title  to  the  purchaser.  The 
proceeds  of  the  sale,  after  paying  the  reasonable 
charges  of  the  vendor,  are  usually  paid  into  the 
treasury  of  the  town,  county,  or  State.  Consult; 
Burn,  Justice  of  the  Peace  and  Parish  Officer 
(30th  ed.,  London,  1869);  Scriven,  Treatise  on 
Copyhold,  Customary  Freehold,  etc.   (London). 

ESTREAT  (OF.  estret,  estrait.  Ft.  extrait, 
extract,  from  OF.  estraire,  Fr.  extraire,  to  draw 
out,  from  Lat.  extrahere,  to  draw  out,  from  ex, 
out  +  trahere,  to  draw).  In  English  law,  a  true 
extract,  copy,  or  note  of  some  original  writing  or 
record,  and  specially  of  fines  or  amercements,  as 
entered  in  the  rolls  of  a  court,  to  be  levied  by 
bailiffs  or  other  officers.  When  applied  to  a 
recognizance  (q.v. ),  it  signifies  that  the  recog- 
nizance itself  is  estreated,  or  taken  out  from 
among  the  other  records,  and  sent  to  the  ex- 
chequer for  enforcement.  If  the  condition  of  a 
recognizance  be  broken,  the  recognizance  is  for- 
feited ;  and  on  its  being  estreated  the  parties 
become  debtors  to  the  Crown  for  the  sums  in 
which  they  are  bound.  Under  the  present  prac- 
tice in  England,  the  King's  Remembrancer  issues 
process  for  the  enforcement  of  estreats,  subject 
to  the  supervisory  power  of  the  King's  Bench 
Division  of  the  High  Court  of  Justice. 

ESTREES,  a'stra',  Gabrielle  d'  (c.  1573-99). 
The  favorite  of  Henry  IV.  of  France.  She  was 
the  daughter  of  IMarquis  Antoine  d'Estrees,  Gov- 
ernor of  the  Isle  of  France.  In  her  father's 
absence,  she  received  Henry  IV.  at  her  father's 
castle  at  Coeuvres  in  1590,  and  inspired  him  with  a 
violent  passion.    Her  father  forced  her  to  marry  M. 
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d'Aiiierval  de  Liancourt,  but  Henry  had  the  mar- 
riage dissolved  and  summoned  her  to  Court.  So 
great  was  his  infatuation  that  he  stood  ready 
to  divorce  his  wife  Marguerite  and  to  marry 
(iabrielle,  and  it  was  only  her  sudden  death  in 
1599  that  prevented  the  step.  She  died  Mar- 
chioness of  Monceaux  and  Duchess  of  Beaufort, 
and  beloved  of  all  the  Court  excepting  Sully.  Her 
character  was  one  of  great  simplicity  and  kind- 
liness. Consult  Desclozeaux,  Gabrielle  d'Estrees 
(Paris,    1889). 

ESTRELLA  DE  SEVILLA,  a-stra'lya  da  sa- 
ve'lya.  La.  A  comedy  by  Lope  de  Vega,  abound- 
ing in  strong  situations.  The  'Star  of  Seville,' 
Estrella  Tavera,  is  defended  by  her  brother 
Bustos  against  the  pursuit  of  King  Sancho,  and 
the  latter,  in  revenge  for  the  affront,  deputes 
Don  Ortiz,  Estrella's  lover,  to  provoke  him  to  a 
duel,  in  which  Bustos  is  killed.  Ortiz  is  con- 
demned through  the  exertions  of  Estrella,  though 
she  still  loves  him,  but  is  pardoned,  and  the 
lovers  separate. 

ESTREMADTJRA,  esh'tra-ma-doo'ra.  A  prov- 
ince of  Portugal  bounded  by  Beira  on  the  north, 
by  Alemtejo  on  the  east  and  south,  and  by  the 
Atlantic  Ocean  on  the  west  (Map:  Portugal,  A 
3).  Area,  6876  square  miles.  The  surface  is 
generally  mountainous  except  in  the  south.  The 
chief  river  is  the  Tagus,  which  divides  the  prov- 
ince into  two  parts.  The  climate  is  temperate  and 
healthful ;  earthquakes  occasionally  occur.  There 
are  extensive  forests,  and  the  soil  in  certain 
sections  yields  good  crops  of  grain  and  fruit. 
The  population  is  sparse  and  the  province  is  in 
a  generally  backward  condition.  The  chief  com- 
mercial seaport  is  Setubal.  For  administrative 
purposes  Estremadura  is  divided  into  the  three 
districts  of  Lisbon,  Leiria,  and  Santarem.  Popu- 
lation, in  1890,  1,091,401;   in   1900,   1,232,593. 

ESTREMADURA,  Jl'stra-mil-Doo''ra.  An  old 
province  of  Spain,  situated  in  the  southwestern 
part  of  the  country,  and  bounded  on  the  north 
by  Leon,  on  the  south  by  Andalusia,  on  the  west 
by  Portugal,  and  on  the  east  by  New  Castile 
(Map:  Spain,  B  3).  It  is  divided  into  the  two 
provinces  of  Badajoz  and  Caceres.  Area,  16,700 
square  miles.  Although  a  continuation  of  the 
high  table-land  of  New  Castile,  Estremadura 
differs  somewhat  in  the  formation  of  its 
surface.  Its  northern  part  is  occupied  by 
the  well-wooded  Sierra  de  Gredos  and  Sierra 
de  Gata.  The  portion  between  the  Tagus  and 
Guadiana,  the  chief  rivers  of  Estremadura,  is 
less  elevated  and  has  a  sandy  soil.  South  of  the 
Guadiana  the  country  becomes  more  sterile  and 
contains  little  agricultural  land.  But  even  in 
the  fertile  portion  of  Upper  Estremadura  agri- 
culture is  in  a  state  of  neglect,  more  attention 
being  paid  to  the  breeding  of  domestic  animals. 
Copper,  lead,  silver,  and  coal  are  found,  hut  are 
only  slightly  exploited.  The  chief  articles  of 
commerce  are  animal  products,  which  are  largely 
smuggled  into  Portugal.  Population,  in  1887, 
821,300;  in  1897,  844,976.  The  inhabitants  are 
poor  and  illiterate,  and  fi-om  want  of  roads  are 
isolated  from  the  rest  of  Spain.  They  make 
excellent  soldiers,  however,  having  produced  a 
series  of  conqiiistadores  and  generals. 

ESTREMOZ,  es'tra-m5s'.  A  town  in  the  Prov- 
ince of  Alemtejo,  Portugal,  situated  about  32 
miles  by  rail  northeast  of  Evora  (Map:  Portu- 
gal,  B  3).      It  is  built   at  an   altitude  of  over 


1500  feet,  and  is  defended  by  two  half-ruined 
forts.  Estremoz  is  famous  for  its  earthenware 
of  porous  clay,  which  is  in  use  all  over  the  penin- 
sula. In  the  neighborhood  is  quarried  marble 
of  different  colors,  and  the  town  exports  fine 
wool.     Population,  in  1890,  7107;  in  1900,  7857. 

ESTREPEMENT  (OF.  estrepemenf,  irom  es- 
ircpcr.  lo  waste,  from  Lat.  exiirpare,  to  uproot, 
from  ex,  out  -f-  stirps,  trunk  of  a  tree).  (1) 
Waste  or  spoliation  of  lands,  committed  by  a 
tenant  for  life  or  years.  Used  in  this  sense,  the 
term  has  become  obsolete,  having  been  supplanted 
by  the  term  waste  ( q.v. ) .  ( 2 )  An  ancient  writ 
or  process  of  the  common  law  instituted  to  re- 
k'train  or  prevent  the  commission  of  waste.  In 
Pennsylvania,  where  there  are  no  courts  of 
equity,  the  writ  of  estrepement  is  still  in  use 
for  tbe  purpose  of  preventing  waste. 

ESTRIFICATION.     See  Esters. 

ESTRUP,  Jacob  Bronnum  ( 1825—) .  A  Dan- 
ish statesman,  born  at  Sorii.  He  took  his  seat  in 
the  Landsthing  in  1864,  was  leader  of  the  Agra- 
rians, and  active  in  the  revision  of  the  Constitu- 
tion in  1866.  From  1865  to  1869  he  was  Minis- 
ter of  the  Interior,  in  which  capacity  he  furthered 
the  railway  service  of  the  kingdom.  In  1875  lie 
became  president  of  the  Council  and  Minister  of 
Finance.  He  was  continually  involved  in  dillicul- 
ties  with  the  Folkething,  and  only  shortly  be- 
fore his  resignation  in  1894  secured  an  agreement 
respecting  the  budget.  In  1900  he  again  became 
a  member  of  the  I^andsthing. 

ESTITARY  (from  Lat.  crsfuarium,  estuary, 
from  fcstns,  tide).  The  widened  channel  at  the 
mouth  of  a  river,  in  which  there  is  marked  tidal 
action.  An  estuary  is  usually  formed  bj-  sub- 
mergence or  'drowning'  of  the  river  valley,  which 
then  is  subjected  to  the  erosive  action  of  tides 
and  waves.  The  channels  of  estuaries  are  gener- 
ally shoal  and  are  obstructed  by  shifting  bars. 
During  the  How  of  the  tide,  the  sand  and  nnid 
brought  down  by  the  river  is  carried  up  the 
estuary  and  partially  deposited,  while  a  portion 
is  borne  down  again  by  the  ebb.  This  continual 
oscillation  of  sediment  is  evidenced  by  the  tur- 
bidity of  the  waters.  In  many  estuaries  the 
tides  rise  very  rapidly,  advancing  against  the 
river  current  in  the  form  of  a  huge  wave,  a  phe- 
nomenon commonly  called  'l)ore'  (q.v.).  Good 
examples  of  estuaries  are  found  at  the  mouth 
of  the  Delaware',  Saint  Lawrence,  La  Plata  ;  tlie 
Thames  and  Severn  in  England ;  the  Elbe  in 
Germany,  and  the  Gironde  in  France.    See  River. 

ESZEK,  os'ak  (Ger.  Esseg,  Croat.  Osjck). 
A  royal  free  city  of  Croatia-Slavonia.  King- 
dom of  Hungary,  the  principal  town  and  the 
chief  industrial  and  commercial  centre  of  Sla- 
vonia,  capital  of  the  County  of  Veriicze  (Map: 
Hungary,  F  4).  It  is  situated  on  tiie  Drave, 
which  is  navigable  from  here  to  tiie  Dan- 
ube, 78  miles  southeast  of  Szabadka  (Maria- 
Theresiopel ) .  The  city  consists  of  the  fort- 
ress, the  upper  town,  the  lower  town,  and  the 
new  town.  Its  chief  public  edifices  are  the  resi- 
dence of  the  fort's  conunander,  the  town  hall,  the 
county  building,  and  tiie  casino  with  theatre. 
The  manufactures  inchide  notably  silk  goods. 
The  transit  trade  is  considerable,  the  main  arti- 
cles being  giiiin.  meat,  wood,  oak.  staves,  fruit, 
honey.  Eszek  was  the  Mursa  or  Mursia  of  the 
Eomans.     During  the  Hungarian  Revolution  the 
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town  was  at  first  held  by  Count  Battliyanyi, 
but  shortly  capitulated  to  the  Austrian  general, 
Earou  Tre'bersberg.  Population,  in  1S90,  19,778, 
more  than  half  being  Ornians;  in  1900,  23,018. 

ESZTEEHAZY,  or  EsteruAzy,  es'ter-ha-ze. 
The  name  of  an  ancient  noble  Hungarian  family. 
Two  branches  of  the  family,  Zerhjizy  and  Illyes- 
hazj>  appear  as  early  as  1238.  The  latter  line 
became  extinct  in  1838*.  The  first  Eszterhazy  to  be- 
come celebrated  was  Nicholas  (1582-1645), 
Palatine  of  Hungary,  an  ardent  supporter  of  the 
Counter  Reformation.  Later  members  of  the 
family  are:  Paul  IV.  (1635-1713),  Prince 
Eszterhazy  of  Galanta.  As  Austrian  field- 
marshal,  he  distinguished  himself  in  the  wars 
against  the  Turks,  especially  at  Saint  Gott- 
hard  in  1664,  Vienna  in  1683,  and  Buda 
in  1GS6.  He  was  made  Palatine  of  Hungary 
in  1681.  and  had  a  share  in  the  overthrow- 
ing of  Tuktilyi  (q.v.),  and  the  consolidation  of 
tile  Hapsburg  power  in  Hungary.  He  died 
a  Prince  of  the  Empire. — Xicholas  Joseph 
(1714-90).  Prince  Eszterhazy  of  Galanta,  Count 
of  Forchtenstein,  grandson  of  Paul  IV.,  was 
Pri^y  Councilor,  field-marshal,  and  several  times 
ambassador.  He  fought  bravely  in  Silesia  dur- 
ing the  Seven  Years'  War.  He  was  a  patron  of 
the  arts  and  sciences  and  established  a  famous 
orchestra  at  Eisenstadt,  among  whose  members 
v.ere  Pleyel  and  Haydn. — Xicuolas  IV.  (1765- 
1833),  Prince  Eszterhazy  of  Galata.  gi-andson  of 
Xicliolas  Joseph,  traveled  widely  in  his  youth: 
then  entered  the  army,  rose  to  the  rank  of  general, 
and  became  prominent  in  diplomatic  affairs. 
Possessed  of  an  inherited  love  for  the  arts,  he 
spent  an  immense  fortune  on  his  collections  of 
pictures  and  engravings,  now  at  the  ]\Iuseuni  of 
Vienna.  In  1809  Xicholas  refused  Xapoleon's 
ofTer  of  the  crown  of  Hungary.  Haydn  found 
in  him  a  most  generous  patron. — Pall  Ax- 
ton  (1786-1866),  Prince  Eszterhazy  of  Galanta, 
son  of  Xicholas  IV.,  was  Austrian  Ambas- 
sador at  Dresden  in  1800.  at  Rome  in  1814,  and 
at  London  from  1815  to  1842.  He  was  Minister 
near  the  person  of  the  King  in  the  Hungarian 
Cabinet  of  1848.  In  1849  he  retired  from  public 
life,  but  was  present  as  Austrian  Ambassador  at 
the  coronation  of  Alexander  II.  at  Moscow  in 
1856.  Another  prominent  member  of  the  family 
was  Moritz.  Count  Eszterhazy  (1807-90),  diplo- 
mat and  statesman. 

ETA.  a'ta.     See  .Eta. 

ETAMPES,  a'taxp'  (Lat.  FHampcr).  The 
capital  of  an  arrondissement  in  the  Department 
of  Seine-et-Oise,  France,  32  miles  south-south- 
west of  Paris,  on  the  Orleans  Railway  (Map: 
France,  H  3).  It  contains  a  number  of  churches 
dating  from  the  tMelfth  and  sixteenth  centuries, 
the  ruins  of  a  mediseval  castle,  and  an  old  to^^•n 
hall.  It  has  a  college  and  numerous  manu- 
facturing establishments,  and  carries  on  a  con- 
siderable trade  in  grain  and  other  agricultural 
products.  Population  (commune) ,  in  1901,  9001. 

ETAMPES,  Anne  de  Pisseleu,  Duchess  d'. 
See  Estampfs. 

llTANG  DE  BEBRE,  a'tiix'  de  bar.  A  salt 
lagoon  or  t'tnng.  on  the  southern  coast  of  France, 
situated  in  the  Department  of  Bouches-du-Rhone, 
and  communicating  with  the  Mediterranean 
through  the  Gulf  de  Foz  by  a  narrow  channel, 
called   the   Passe   des   ^lartigues.      It   covers    an 


area  of  about  80  square  miles,  and  its  depth 
viuies  from  10  to  30  feet.  It  has  important  salt- 
works and   is  of  strategic  value. 

ETAWAH,  c-ta'wa.  The  capital  of  the  dis- 
trict of  the  same  name  in  the  Xorthwestem  Prov- 
inces, British  India,  on  the  left  bank  of  the 
Jumna,  70  miles  below  Agra  (Map:  India,  C  3). 
It  is  picturesquely  situated  in  a  well-wooded  dis- 
trict, and  has  some  fine  streets,  a  handsome  pub- 
lic square,  and  remains  of  ancient  grandeur,  more 
particularly  the  Jama  Masjid  (great  mosque), 
and  several  ghats  or  flights  of  stairs,  which  fa- 
cilitate the  approach  to  the  river  for  the  purpose 
of  ritual  ablution.  It  carries  on  an  important 
domestic  trade,  and  owes  its  prosperity  chiefly  to 
its  position  at  the  junction  of  the  two  roads 
which  lead  to  Acra  from  Cawnpore  and  Kalpi. 
Population,  in  1891,  38,793;  in  1901,  42,570. 

ETCHEMIN,  Fr.  pron.  ach'maN'.   See  Amale- 

CITE. 

ETCHING  (from  etch,  from  Dutch  efseyi, 
from  Ger.  iitzen,  to  etch,  from  MHG.  etzen,  OHG. 
czsen,  to  give  to  eat,  from  eza7i,  Ger.  esse.i,  Goth. 
iian,  AS.  efan,  Eng.  eat :  connected  with  Ir.  ith, 
OChurch  Slav,  yaml,  I  eat,  Lat.  edere,  Gk.  edeadai, 
cdesthai,  Skt.  ad,  to  eat).  The  art  and  the  proc- 
ess of  engraving  by  means  of  acid  which  eats 
lines  in  the  surface.  Etching  may  be  on  glass, 
in  which  case  the  line  is  hard  and  invariable, 
and  this  process  is  used  chiefly  by  artists  who 
seek  character  drawing  or  book  illustration  in 
which  but  little  light  and  shade  is  desired.  It 
may  be  done  on  zinc,  which  is  thought  to  give  a 
peculiarly  rich  'color' — that  is  to  say,  a  black 
and  white  eflfect  of  unusual  brilliancy — and  for 
this  purpose  it  is  preferred  by  some  modern  etch- 
ers of  landscape  subjects.  Etchings  are  kno\^^l  to 
have  been  made  by  Albert  Diirer  and  others  on 
iron,  and  in  modern  times  on  steel,  biit  by  far 
the  greater  number  of  plates  etched  for  printing 
are  of  copper. 

In  order  that  the  acid  may  attack  only  the 
parts  desired,  something  which  resists  the  action 
of  the  acid  must  be  spread  over  the  plate  at  the 
beginning.  This  is  called  the  ground;  it  is  usu- 
ally varnish  of  some  kind,  laid  on  in  a  coat  thick 
enough  to  guarantee  its  uniformity,  so  that  no 
small  openings  will  allow  a  little  of  the  acid  to 
pass  through  and  i^emiit  a  dot  or  small  blur  on 
the  surface.  Many  special  gi'ounds  have  been 
used,  and  one  recommended  by  Hamerton  is  made 
of  wax,  gum  mastic,  and  asphaltum.  It  is  cus- 
tomary then  to  smoke  the  surface  of  this  ground, 
but  this  is  unessential,  as  its  purpose  is  merely 
to  aid  the  etcher  by  allowing  him  to  see  his  lines 
as  he  cuts  them,  by  the  contrast  of  the  brilliant 
metal  against  the  dead  black  ground  of  the 
smoked  varnish.  The  tool  by  which  the  lines  are 
drawn  may  be  anything  with  a  reasonably  sharp 
point.  It  has  been  said  that  an  old  steel  fork, 
of  which  all  the  tines  btit  one  have  been  broken 
oflT,  is  as  good  a  tool  as  any.  By  far  the  most 
usual  form  of  etching-needle,  however,  is  a  steel 
bar  weighing  from  one  to  three  ounces,  of  which 
the  point  is  made  sharp ;  sometimes  both  ends  are 
sharpened  to  points  of  difi"erent  fineness.  It  is  to 
be  noted,  however,  that  the  needle  does  not  cut 
the  metal  at  all,  but  merely  scratches  through  the 
surface  of  the  varnish  so  as  to  expose  the  metal. 

The  drawing  once  made  in  this  manner,  the 
plate  is  plunged  into  the  acid  bath,  usually  made 
with  nitric  acid,  diluted  bv  about  its  own  volume 
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of  water.  The  action  of  this  acid  is  ven-  rapid; 
it  eats  the  copper  away  on  either  side  of  the  line 
drawn  through  the  ground  by  the  needle,  and 
even  hollows  out  the  metal  below  the  surface, 
leaving  sharj),  thin  edges  which  break  down  with 
gi-eat  facility.  To  prevent  this  and  to  keep  the 
lines  of  the  width  desired,  what  is  called  the 
Dutch  mordant  was  introduced  about  1870  and 
strongly  advocated  by  Hamerton  and  others.  This 
mordant  is  composed  of  .chlorate  of  potash  20 
grams,  hydrochloric  acid  100  grams,  water  180 
grams.  The  universal  testimony  of  practitioners 
is  that  the  bath  should  be  large  and  deep,  and 
contain  a  considerable  quantity  of  the  mordant. 
Before  the  plate  is  put  into  the  mordant  it  should 
be  brushed  with  a  feather  or  something  of  the 
kind,  to  clear  away  from  the  lines  little  scraps 
of  the  varnish  which  may  have  collected  there. 
When  it  has  been  laid  in  the  bath  it  must  still 
be  watched^  as  bubbles  arise  that  must  be  re- 
moved by  a  feather  or  similar  means,  because 
they  may  prevent  the  free  access  of  the  acid  to 
the  metal.  If,  now,  it  is  desired  to  have  a  line 
bitten  much  deeper  than  others,  it  must  be  ex- 
posed for  a  greater  length  of  time  to  the  acid. 
For  this  purpose,-  the  process  of  stopjiing  out  is 
employed.  The  plate  is  withdrawn  from  the  bath 
and  washed.  Varnish  is  then  applied  with  a 
brush,  filling  up  ( 'stojiping' )  those  lines  which 
have  been  bitten  sufficiently  deep,  while  the  others 
are  once  more  exposed  to  the  acid.  In  this  way 
a  single  plate  may  be  withdrawn  several  times, 
more  and  more  of  the  lines  stopped  out_,  and 
those  that  remain  bitten  more  deeply.  It  may 
also  be  necessary  to  rebite  the  whole  plate,  as 
when  it  is  thought,  or  found  on  actual  trial,  that 
the  plate  is  feeble  in  efl'ect.  For  this  purpose  it  is 
necessary  to  clean  the  plate  thoroughly  and  tlien 
to  put  the  resistant  ground  on  the  plate  afresh. 
This  must  be  done  with  great  care,  so  as  not  to 
fill  up  the  lines  already  cut  by  the  etching,  and 
then  careful  examination  must  be  made  to  see 
that  those  thin  and  shallow  lines  which  have  re- 
ceived some  part  of  the  ground  are  cleaned  before 
the  revarnished  plate  is  put  into  the  acid  bath. 
Small  parts  of  the  plate  may,  however,  be  re- 
bitten  by  the  simple  means  of  covering  the  rest 
of  the  plate  completely  with  the  ground. 

It  is  not  to  be  forgotten  that  the  dry-point 
(q.v. )  process  affords  a  perfectly  ready  means  of 
reinforcing  the  etching  without  the  use  of  acid. 
The  bur,  which  is  thought  to  make  the  special 
charm  of  dry  point,  is  not  essential,  because  it  can 
be  scraped  away  with  a  burnisher  so  that  the 
lines  cut  or  deepened  by  the  dry  point  may  pro- 
duce an  effect  exactly  similar  to  the  etched  line, 
and  a  plate  may  have  been  worked  all  over  with 
the  dry  point  while  yet  the  impressions  taken 
from  it  do  not  betray  the  fact. 

When  plates  are  to  be  finished  entirely  with 
etching,  or  with  etching  and  dry  point  together, 
the  attention  of  the  artist  will  be  strongly  fixea 
upon  the  necessity  of  deepening  and  strengthening 
certain  parts  of  his  composition.  It  is  for  this 
purpose  that  stopping  out  and  rebiting  and  dry- 
point  work  are  used.  When,  however,  the  line- 
engraver  uses  etching  merely  as  a  first  prepara- 
tion for  his  work,  as  to  lay  in  the  main  masses 
and  leading  lines  of  the  composition,  this  etch- 
ing is  usually  slight  and  thin,  and  as  the  lines 
are  not  intended  to  slmw  in  any  jmblished  prints, 
but  only  in  proofs  taken  for  the  engraver's  use, 
they  may  be  all  of  uniform  and  very  slight  depth 
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and  breadth.  The  iise  of  etching  as  a  part  only 
of  the  complete  design,  the  rest  being  done  by  the 
burin,  leads  to-  the  singularly  puzzling  style  of 
art  which  is  best  seen  in  the  famous  plates  of 
Charles  Meryon  (died  1808) — plates  which  are 
usually  classed  as  etchings,  but  where  there  are 
strong  evidences  of  burin  work.  The  recent  en- 
gravings of  the  Chalcographie  du  Louvre,  repro- 
ducing important  modern  paintings,  and  such 
celebrated  and  admired  woi"k  as  that  of  Ferdinand 
Gaillard  (died  1887),  are  instances  of  worK  in 
which  the  tolerably  well-practiced  collector  can 
hardly  say  how  much  burin  work  appears. 

The  chief  of  etchers,  so  ranked  by  almost  uni- 
versal admission  of  those  modern  artists  who 
have  given  attention  to  the  matter,  is  Rembrandt 
(q.v.).  This  position  he  gains  not  only  by  su- 
perior skill  in  the  technicalities  of  the  art.  but 
even  more  by  the  greatness  of  his  design — a  de- 
sign which  is,  nevertheless,  adapted  to  the  medium 
employed.  His  works  remain  the  most  perfect 
example  of  all  that  the  etcher's  art  can  attain. 
In  modern  times,  James  ^IcXeil  Whistler  (q.v.) 
approaches  very  nearly  to  Rembrandt's  greatness 
on  at  least  one  side — as  an  artist  in  line  he  is 
said  by  excellent  judges  to  be  even  the  equal  of 
Rembrandt.  Of  the  older  men,  Vandyke  (q.v.) 
is  a  great  etcher  of  portrait  heads.  Wenceslaus 
Hollar  (q.v.)  is  one  of  the  greatest  masters  in 
etching  of  the  simplest  form,  with  lines  of  nearly 
uniform  thickness  and  laid  in  the  simplest  man- 
ner, and  with  printing  done  without  the  least  at- 
tempt at  adding  to  the  effect  of  the  etched  plate. 
(See  Print.)  There  are  a  few  admirable  etch- 
ings by  Claude  Lorraine  (q.v.).  A  few  of  the  art- 
ists of  the  sixteenth  and  seventeenth  centuries 
used  etching  as  an  independent  art;  but  during 
the  eighteenth  century  and  the  early  part  of  the 
nineteenth  it  was  neglected  as  an  artistic  proc- 
ess, and  was  used  mainly  for  such  slight  aTid 
simply  conceived  compositions  as  those  of  the 
English  hiunorists,  George  Cruikshank,  John 
Leech,  Richard  Doyle,  and  H.  K.  Browne,  and 
others  like  them.  In  tins  way.  at  least,  the  art 
was  kept  in  hand;  and  when  J.  INI.  W.  Turner 
(died  18.51)  began  the  publication  of  his  famous 
Liber  Studorittm  (q.v.)  he  resorted  to  etching 
for  the  primary  laying  in  of  his  plates  as  a  mat- 
ter of  course.  A  decided  revival  of  the  art  began 
about  1800,  Hamerton's  books  being  at  once  an 
expression  of  this  movement  and  an  assistance 
to  it.  ^Modern  artists  in  this  line  are,  in  England, 
Whistler,  above  nameil.  and  Francis  Se\Tnour 
Haden,  devoting  himself  almost  exclusively  to 
landscape;  in  France,  a  much  lai'ger  number, 
such  as  Maxime  Lalanne,  Jules  Jacquemart  (died 
1880),  Adolphe  Appian,  Charles  Francois  Dau- 
bigny  (died  1878),  Raul  Rajon.  Felix  Bracque- 
mond,  and  Martial  ( Adolphe-^Iartial  Rott'-mont). 
Of  other  moderns,  two  Dutchmen,  .Tcnigkind  and 
(Charles  Storm  Van  s'(!ravesan(le,  devoting  them- 
selves l)oth  to  landscape  and  figures,  are  worthy 
to  rank  with  any  but  the  very  greatest  of  modern 
artists. 

BiRLiOGRAPllY.  Hamerton.  Etching  and  Etch- 
ers (London,  180S).  a  costly  work  illustrated 
with  etchings;  republished  with  photogravure 
illustrations  of  great  merit  (London,  1880),  and 
in  a  cheaper  edition  (London.  1875).  Consult 
also:  Lalanne,  Trnife  de  la  gnirure  a  I'cau  forte 
(Paris,  1800):  Hamerton,  Etcher's  ffnndhook 
(London.  1881):  linden,  Ahnut  Etching  (id., 
18S1)  :  Koehler.  Etching:  An  Outline  of  Its  Proc- 
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esses  and  History  (Xew  York,  1886)  ;  Herkonier, 
Etching  and  Mezzotint  Engraving  (ib.,  1892)  ; 
Wedinore,  Etching  in  England  (ib.,  1895)  ;  Singer 
and  Strang,  Etching.  Engraving,  and  Other  Meth- 
ods of  Printing  Pictures  (ib.,  1897)  ;  also  the 
authorities  referred  to  under  E^"GEA^'ING. 

ETCHMIADZIN,  ech'me-ad-zen''.  A  famous 
Armenian  monastery,  situated  in  the  District  of 
Et<  hmiadzin  in  the  Transeaueasian  Province  of 
Erivan.  12  miles  west  of  Erivan.  adjacent  to  the 
village  of  V'agarshapat  (Vagharshapad) .  It  con- 
sists of  a  number  of  bu'ldings,  divided  into 
three  parts,  each  surrounded  by  a  strong 
brick  wall,  which  gives  them  the  appear- 
ance of  frotresses.  The  Church  of  Shoghakath, 
whose  foundation  is  attributed  to  Saint  Gregory, 
is  a  crucifoiTu  edifice,  with  a  Byzantine  cupola 
and  mural  decorations  in  Persian  style.  Other 
noteworthy  churches  are  those  of  Saint  Ripsime 
and  Saint  Gaine.  Besides  the  churches,  there  are 
attached  to  the  monastery  a  theological  academy, 
a  printing-press,  and  a  library  with  vahxable 
Armenian  manuscripts. 

The  monastery  has  been  the  seat  of  the 
Armenian  Primate  since  1441.  and  is  now  also 
the  seat  of  the  Armenian  Holy  Synod  organized 
since  the  Russian  occupation.  The  site  of  Vagar- 
shapat  was  occupied  by  the  famous  to\^Ti  of 
Etchmiadzin,  founded,  according  to  local  tradi- 
tion, by  King  Eruand  I.  in  the  sixth  centurv  B.C. 
It  was  fortified  by  King  Vagharsh  in  the  second 
century  a.d.,  and  became  the  capital  of  a  prov- 
ince. The  monasterv  was  founded  in  the  sixth 
centurv;  the  Church  of  Shoghakath.  however, 
dates  from  the  fourth  century.  In  1827,  during 
the  Russo-Persian  War,  the  monastery  was  occu- 
pied by  the  Russians,  and  by  the  Treaty  of  Turk- 
mantchai  (1828),  it  was  formally  ceded  to  Rus- 
sia. 

ETE'OCLES  and  POL'YNTCES  (Lat..  from 
Gk.  'Erfo/cX^j,  of  true  fame,  from  ereds.eteos,  true 
+  -kXtjs,  -kles,  from  KaXeiv,  kalein,  to  call;  IIoXi;- 
vtlKTjs,  of  much  strife,  from  tto/.vs,  polys,  much  + 
mKos,  neikos,  strife).  Sons  of  (Edipus  (q.v. )  and 
Jocaste.  Cursed  by  their  father  for  unfilial  con- 
duct, they  quarreled  over  the  inheritance,  and 
Eteocles  drove  Polynices  from  Thebes.  Accord- 
ing to  one  version,  they  agreed  to  reign  in  alter- 
nate years,  but  at  the  end  of  the  first  year  Ete- 
ocles refused  to  resign  his  power.  Polynices.  re- 
solved on  revenge,  fled  to  the  Court  of  Adrastus. 
King  of  Argos.  whose  daughter  he  married,  and 
whom  he  induced  to  join  him  in  a  war  against 
Thebes.  The  war  that  followed  is  known  as  that 
of  the  'Seven  Against  Thebes,"  and  played  a  part 
in  the  early  Greek  epic  second  only  to  tliat  around 
Troy.  The  names  of  the  'Seven'  were  Adrastus, 
Amphiaraus,  Tydeus,  Parthenopaeus.  Capaneus. 
Pol\Tiices,  and  either  Mecisteus  or  Hippomedon. 
In  the  battle  before  Thebes  the  brothers  met  and 
killed  one  another.  Eteocles  was  buried  with 
honor,  but  Polynices's  body  was  left  unburied 
until  the  last  rites  were  performed  by  his  sister 
Antigone  (q.v.).  The  story  forms  the  basis  of 
The  Seven  Against  Thehes.  by  .Eschylus.  and  of 
the  PhcenisscB  by  Euripides.  It  is  also  noticed  in 
the  G^dipus  at  Coloniis  of  Sophocles  and  the  Sup- 
pliants of  Euripides.  Consult  Bethe.  Thebanische 
Heldenlieder  (Leipzig.  1891).  See  also  Amphia- 
RAt'.s  and  EpTCiOxi. 

ETERNAL  CITY,  The.  A  term  applied  to 
Rome,   which   was   known   even   in   antiquity   as 


Roma  Immortalis.  Also  the  title  of  a  novel  by 
Hall  Caine   (1901). 

ETERNAL  PUNISHMENT.     See  Hell. 

ETESIAN  WINDS  ( Gk.  ^ttJo-ws,  etesios,  an- 
nual, from  eras,  etos,  jear,  Lat.  vetus,  old,  Skt. 
vatsara,  year).  The  north  and  northeast 
winds  that  prevail  in  southern  Europe  in  the 
summer  season,  apparently  due  principally  to 
an  indraught  toward  the  heated  portion  of  the 
African  Sahara.  They  extend  across  the  ^lediter- 
rauean  toward  North  Africa,  and  are  strongest 
in  July  and  August. 

ETEX,  a'teks'.  Axtoixe  ( 1808-88) .  A  French 
sculptor  and  painter,  born  in  Paris.  He  studied 
painting  under  Ingres,  sculpture  under  Dupaty 
and  Pradier.  and  architecture  under  Dubaii. 
After  exhibiting  in  1839  the  remarkable  group 
"Cain  and  His  Race  Cursed  by  God,"  which 
excels  his  later  works  in  boldness  and  sim- 
plicity, he  received  the  order  for  the  two  groups 
of  "Peace"  and  "War"  on  the  Arc  de  I'Etoile. 
Though  his  versatility  led  him  into  other 
lines  of  art,  he  excelled  only  as  a  sculptor.  His 
picture  "Eurydice"  is  in  the  Luxembourg  Gal- 
lery, and  "The  Glory  of  the  United  States"  in 
the  City  Hall,  Xew  York.  The  most  noted  of  his 
fimeral  monuments  is  that  of  the  painter  (ieri- 
cault  in  the  cemetery  of  Pere-Lachaise,  Paris, 
which  in  1841  brought  him  the  cross  of  the  Le- 
gion of  Honor.  He  wrote:  La  Grece  tragique 
(1847),  with  44  etched  plates;  Cours  elementaire 
de  dessin  (18.51).  with  50  lithographed  plates; 
and  various  notices  on  painters  for  reviews. 

ETHANE  (from  ether),  C^He.  A  gaseous 
compound  of  carbon  and  hydrogen,  similar  to 
marsh  gas.  It  is  one  of  the  constituents  of  the 
gas  rising  from  the  earth  in  petroleum  districts. 
Like  marsh  gas,  it  is  colorless  and  odorless,  and 
insoluble  in  water.  It  is  found  dissolved  in 
crude  petroleum.  It  burns  with  a  pale  flame,  hav- 
ing gi'eater  luminosity,  however,  than  the  marsh- 
gas  flame,  owing  mainly  to  the  fact  that  ethane 
contains  a  greater  percentage  of  carbon  than 
marsh  gas.  Ethane  can  be  more  readily  liquefied 
than  marsh  gas.  A  mixture  of  ethane  and  air 
is  highly  explosive,  especially  if  the  amount  of 
air  present  is  just  sufficient  to  burn  up  all  of  the 
organic  gas.  By  gradually  substituting  chlorine, 
bromine,  or  iodine  for  the  hydrogen  of  ethane, 
the  so-called  halogen  derivatives  of  this  hydro- 
carbon may  be  obtained.  One  of  these — viz. 
mono-iodo-ethane  (C^HjI) — is  used  for  the  prep- 
aration of  pure  ethane,  according  to  the  following 
reaction : 

C,H-,I        +        2H        =        C.H,        +        HI 

Mono-iodo-  Nascent  Ethane  Hydriodie 

ethane  hydrogen  acid 

Another  method  of  preparing  ethane  consists  in 
causing  metallic  sodium  to  act  upon  mono-iodo- 
methane,  the  products  being  ethane  and  sodium 
iodide.  This  method,  first  introduced  by  the 
eminent  French  chemist  Wurtz.  may  be  used  in 
the  preparation  of  many  other  hydrocarbons  be- 
sides ethane. 

ETH'ELBALD,  or  ..ffiTHELBALD  (?-757). 
King  of  the  Mercians  (c.71G-57K  a  son  of  Alweo. 
He  succeeded  Coelred  about  7H).  and  in  731  was 
acknowledged  as  overlord  by  all  the  kings  and 
peoples  of  southern  and  central  England  as  far 
as  the  Humber.  He  ravaged  Xorthumbria  in  740. 
and  waged  a  successful  war  against  the  Welsh  in 
743,    but    was    defeated    bv    Cuthred,    the    West 
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Saxon  King,  at  the  battle  of  Burford  in  754.    He 
was  probably  killed  by  his  own  guards. 

ETHELBALD,  or  iBTHELBALD  (?-860). 
A  king  of  the  ^\"est  Saxons.  He  was  the  son  of 
Ethelwulf  (q.v.)  and  a  brother  of  Alfred  the 
Great.  He  is  said  by  Asser  to  have  formed  a 
conspiracy  to  seize  his  father's  throne  in  855, 
and  to  have  dispossessed  him  of  Wessex.  After 
Ethehvulf's  death  (858)  Ethelbakl  married  his 
young  stepmother,  Judith.  His  reign  was  peace- 
ful and  uneventful. 

ETH'ELBERT,  or  JETHELBERHT  (c.552- 
616).  King  of  Kent  from  5G0  to  610.  After  the 
death  of  Ceawlin,  King  of  the  West  Saxons,  in 
593,  Ethelbert  established  his  supremacy  over  all 
the  English  south  of  the  Humber,  and  was  ac- 
knowledged as  Bretwalda.  Ethelbert  married 
Bertha,  daughter  of  Charibert,  King  of  the 
Franks,  who  was  a  Christian,  and  who  stipulated 
that  his  daughter  should  be  allowed  to  practice 
her  own  religion.  The  conversion  of  Ethelbert 
was  effected  by  Saint  Augustine  (q.v.)  in  597. 
After  his  conversion  and  baptism,  he  founded  the 
bishopric  of  Rochester,  and  in  concert  with  his 
nephew,  Saeberht,  King  of  Essex,  who  also  had 
been  converted,  erected  the  Church  of  Saint  Paul 
in  London.  He  died  February  24,  616.  Ethel- 
bert is  also  known  as  the  author  of  the  first  writ- 
ten Saxon  laws.  Consult  Haddan  and  Stubbs, 
€ouncUfi  and  Ecclesiastical  Docnmenis  Relating 
1o  Great  Britain  and  Ireland  (Oxford,  1869-71). 
ETHELBERT,  or  iETHELBERT  (?-866). 
King  of  Wessex  and  of  Kent.  He  was  the  third 
son  of  Ethelwulf,  King  of  the  West  Saxons,  and 
about  855  became  under  king  of  Kent,  succeeding 
to  the  throne  of  Wessex  in  860.  During  Ethel- 
bert's  reign  the  southern  coasts  of  England  were 
ravaged  liy  the  Danes  and  by  pirates  from  Gaul, 
Winchester  being  sacked  by  the  former. 

ETH'ELRED,  or  ^THELRED,  1.  (  ?-871). 
A  king  of  the  West  Saxons  and  of  the  men  of 
Kent.  He  succeeded  his  brother  Ethelljert  in  866. 
His  reign  was  greatly  disturbed  by  the  invasions 
of  the  Northmen,  who  now  began  to  found  king- 
doms instead  of  making  merely  piratical  forays. 
Many  indecisive  battles  were  fought  by  Ethel- 
red,  aided  by  his  brother  Alfred  the  Great  (q.v.). 
ETHELRED,  or  ^THELRED,  IL  (c.968- 
1016).  King  of  the  English  from  978  to  1016, 
known  as  the  Unready.  He  was  the  son  of 
Edgar  and  Elfrida.  In  the  beginning  of  his 
reign  he  showed  himself  by  no  means  slothful 
or  incapable,  the  surname  'Unready'  referring  to 
his  lack  of  rede  or  coimsel.  His  reign  was 
marked  by  almost  continuous  warfare  with  the 
Northmen.  In  980  the  Danes  began  to  plunder 
the  coasts;  in  991  they  forced  Ethelred  to  pur- 
chase peace,  and  in  994,  aided  by  Olaf,  King  of 
Norway,  they  laid  siege  to  London.  The  city  was 
saved,  however,  through  the  valor  of  its  inhab- 
itants. The  Danes  then  attacked  the  sovitheru 
coasts,  but  they  were  hindered  by  the  defection 
of  Olaf.  who  embraced  Christianity  and  became 
Ethelred's  ally.  In  the  last  three  years  of  the 
tenth  century  the  Danes  ravaged  Kent,  Sussex, 
and  Wessex.  In  1000  the  Anglo-Saxon  King  in- 
vaded Normandy  and  was  disastrously  defeated ; 
but  he  made  a  treaty  with  Duke  Richard  II.  and 
married  his  sister  Emma.  In  the  spring  he  con- 
eluded  a  treaty  with  the  Danes ;  but,  on  the  pre- 
text that  they  wpje  plotting  treachery,  he  ordered, 
in  1002,  the  murder  of  all  the  Danes  in  England 


on  the  same  day— November  13th.  Among  the 
victims  was  probably  Gunhild,  sister  of  Sweyn, 
King  of  Denmark.  Swejn  was  swift  in  his  re- 
venge, and  for  four  years  his  army  ravaged  in 
England  almost  at  pleasure.  In  1007  Ethelred 
bought  peace  for  a  large  sum  of  money.  In  1009 
he  collected  a  large  fleet,  but  it  was  almost  wholly 
destroyed  by  a  storm;  the  Danes  renewed  their 
ravages  and  the  English  suffered  many  defeats, 
until  another  peace  Avas  purchased  for  money  in 
1012.  The  next  year  SwejTi,  with  the  largest 
fleet  he  had  ever  collected,  sailed  up  the  Humber 
and  marched  toward  London;  but  he  met  with 
such  strong  resistance  that  he  gave  up  the  plan 
of  attacking  the  city  and  turned  off  to  Bath, 
where  he  was  proclaimed  King  of  England  by  the 
people,  who  were  weary  of  Ethelred's  incompe- 
tency and  exactions.  London  soon  acknowledged 
SwejTi,  and  Ethelred  fled  to  Normandy.  Sweyn 
died  in  the  spring  of  1014,  and  Ethelred  was  re- 
called on  promising  to  rule  better  in  the  futu*. 
In  the  same  year  he  defeated  Canute  (q.v.),  son 
of  Sweyn,  but  in  1015  Canute  returned  from 
Denmark,  ravaged  a  large  territory,  and  was 
about  to  attack  London  when  Ethelred  died. 
Consult  Freeman,  The  Norman  Conquest,  vol.  i. 
(Oxford,   1870). 

ETH'ELRE'DA,  Saint  (?-679).  A  princess 
of  East  Anglia,  canonized  for  her  saintly  virtue. 
She  was  born  at  Exning,  or  Oxning,  Suffolk.  She 
was  twice  married,  but  each  time  refused  to  con- 
sider the  marriage  as  more  than  nominal.  She 
finally  became  a  nun  and  abbess  of  Ely,  where 
she  died.  June  23,  679.  Her  name  was  popularly 
abbreviated  or  corrupted  into  Saint  Audrey. 

ETH'ELWULF,  or  -ffiTHELWULF  (  ?- 
858).  King  of  the  West  Saxons  and  of  the  men 
of  Kent.  He  was  the  son  of  Egbert  ( q.v. ) ,  whom  he 
succeeded  about  839.  During  his  reign  the  Danes 
repeatedly  attacked  the  coasts  of  Wessex  and 
Kent,  but  Ethelwulf  left  the  defense  usually  to 
his  officers.  In  855  Ethelwulf  made  a  journey 
to  Rome,  where  he  remained  about  a  year.  On 
his  homeward  journey  he  married  Judith,  daugh- 
ter of  Charles  the  Bald  of  France.  On  arriving 
in  England  he  found  that  his  son  Ethelbald  ( q.v. ) 
had  usurped  the  throne  of  Wessex.  Ethelwulf 
made  no  attempt  to  recover  the  crown,  but  re- 
mained content  with  the  kingship  of  Kent  which 
his  son  left  to  him.  The  youngest  of  his  five  chil- 
dren was  Alfred  the  Great  (q.v.). 

ETHER  (Lat.  cether,  Gk.  aldi^p,  aither,  upper 
air,  from  aiffeiv,  aifhein,  to  glow,  Skt.  idh,  to 
kindle ) .  It  may  be  regarded  as  proved  that  the 
sensation  light  is  due  to  wave-motion,  and  that 
all  the  thermal  effects  attributed  to  'radiation' 
are  due  to  the  absorption  of  waves.  A  train  of 
waves  is  the  advance  into  a  mcdimn  of  a  periodic 
disturbance;  and  therefore  a  medium  is  required 
for  the  waves  which  produce  luminous  and 
thermal  effects.  This  medium  is  called  the 
'luminiferous  ether,'  or,  more  simply,  'the  ether.' 
The  medium  which  was  imagined  by  Faraday  as 
a  necessary  part  of  his  theory  of  electric  and 
magnetic  actions  has  also  been  identified  by 
Maxwell  with  the  ether.  The  fact  that  the  ether 
is  distinct  from  ordinary  matter  as  known  to  us 
is  shown  by  the  transmission  of  radiation 
through  interstellar  space  and  through  vacua, 
as  well  as  by  the  magnitude  of  the  velocity  of 
such  waves — 3  X  10'"  centimeters,  or  about  186,- 
000    miles,    per    second — which    is    greater   than 
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A\ould  be  possible  with  any  matter  of  properties 
comparable  with  ordinary  matter.  The  ether 
has  inertia,  because  time  is  required  for  the 
propagation  of  waves;  but  there  is  no  evidence 
that  it  has  weiglit.  In  fact,  the  passage  of 
radiation  through  all  bodies,  to  a  greater  or  less 
degree,  proves  that  the  ether  is  a  medium  per- 
meating all  space,  and  that  portions  of  ordinary 
matter,  i.e.  molecules  and  atoms,  are  immersed 
in  it.  as  particles  of  dust  float  in  the  air,  or 
small  solid  particles  exist  in  water.  The  lengths 
of  etlier-waA'es  may  be  measured  by  suitable 
means  (see  LiGirrf;  and  those  that  appeal  to 
pliysical  instruments  are  found  to  vary  from 
many  miles  to  less  than  two-millionths  of  a  milli- 
meter. If  waves  as  short  as  tliese  last  are  prop- 
agated in  a  medium,  it  shows  tliat  the  structure 
of  that  medium  must  be  extremely  minute,  its 
portions — if  there  are  any — being  much  smaller 
man  the  smallest  wave-length  known;  otherwise 
waves  as  short  as  these  could  not  be  produced. 
Nothing  of  the  actual  structure  of  the  ether  is 
known;  but  from  analogy  with  matter  its  "elas- 
ticity' and  'density'  are  spoken  of,  simply  mean- 
ing tliose  properties  of  restitution  and  inertia  by 
virtue  of  wliich  waves  may  be  transmitted. 
Tliese  waves  are  transverse,  meaning  that,  what- 
ever the  disturbance  is,  it  is  perpendicular  to 
the  direction  of  propagation.  This  shows  that 
the  ether  nmst  have  properties  analogous  to 
the  material  properties  of  an  elastic  jelly,  be- 
cause the  only  form  of  matter  v.iiich  can  carry 
transverse  waves  is  one  with  rigidity.  It  should 
be  observed  that  some  forms  of  matter  behave 
like  solids  for  sudden  forces,  but  like  fluids  for 
slow  ones ;  thus  shoemaker's  wax  is  brittle  for 
quick  bloM's,  but  a  piece  of  lead  put  on  top  of  the 
wax  will  in  tlie  course  of  time  pass  through,  the 
wax  flowing  around  it. 

Waves  in  the  ether  are  produced  by  electric  os- 
cillations, and  they  are  emitted  also  by  all  forms 
and  conditions  of  matter  (see  Radiation)  ;  and 
the  statement  that  these  waves  have  identical 
properties — except  as  to  wave-number — is  the 
so-called  'electro-magnetic  theory'  of  light.  The 
phenomena  of  radiation  and  absorption  prove 
that  if  a  minute  portion  of  matter — an  'atom' — 
is  vibrating  extremely  rapidly,  it  produces  waves 
in  the  ether.  This  establishes  the  fact  that  there 
is  some  connection  between  ether  and  ordinary 
matter  in  this  case.  Whether  a  large  piece  of 
matter  moving  with  motion  of  translation  drags 
the  ether  with  it,  or  simply  allows  the  ether  to 
pass  through  it — like  wind  through  a  tree — is 
still  to  a  certain  extent  an  open  question.  There 
is,  however,  no  decisive  experimental  fact  in 
favor  of  the  idea  that  the  ether  is  dragged  along, 
except  in  the  experiments  of  IMichelson  and 
^lorley  to  be  referred  to  later. 

It  has  been  sho^^^l  by  Fizeau  and  by  Michelson 
and  Morlev  that  a  beam  of  light  is  accelerated 
by  its  passage  through  a  current  of  water  moving 
in  the  direction  of  the  beam,  and  retarded  by  an 
opposing  current.  This  can  be  explained  on  the 
hypothesis  of  Fresnel  that,  in  addition  to  the 
free  ether  which  exists  equally  everywhere,  there 
is  in  any  transparent  body  an  amount  of  ether 
ir —  1  times  that  of  the  free  ether  occupying  the 
same  volume,  n  being  the  index  of  refraction,  and 
that  this  extra  amount  of  ether  is  attached  to 
the  body  and  moves  with  it.  On  this  hypothesis 
the  density  of  the  ether  in  the  body  is  therefore 
n'  times  that  of  the  etlicr  in  free  space,  meaning 


by  density  that  property  of  the  medium  which 
measures  its  inertia. 

The  phenomena  of  stellar  aberration  (q.v.) 
seem  to  prove  that  the  ether  near  the  earth  must 
be  independent  of  the  earth's  motion,  or  at  least 
that  there  should  not  be  produced  in  it  what  is 
called  in  hydrodynamics  'rotational'  motion.  On 
the  other  hand,  ^lichelsou  and  Morley  have 
shown  that  the  ether  near  the  surface  of  the 
earth  moves  with  at  least  veiy  nearly  the 
velocity  of  the  earth,  assuming  that  there  ap- 
paratus is  not  affected  by  the  motion.  Lodge, 
liowever,  has  performed  most  careful  experiments 
from  which  he  concludes  that  the  velocity  of 
light  between  two  steel  plates  moving  together  in 
their  own  planes  an  inch  apart  is  not  altered  by 
an  appreciable  quantity.  It  is  extremely  difficult 
to  reconcile  these  experimental  results ;  and  there 
are  many  others,  equally  confusing.  It  maj'  be 
that,  in  order  to  explain  them,  it  will  be  neces- 
sary to  assume  that  the  dimensions  of  solids 
change  as  they  move  through  the  ether. 

Bibliography.  The  subject  of  the  ether  is  one 
that  presents  many  difliculties ;  and  while  much 
has  been  written  in  this  connection,  it  is  not  al- 
ways in  a  shape  to  be  of  assistance  to  the  aver- 
age reader.  The  following  references,  however, 
may  be  consulted  by  the  physicist :  Larmor. 
.Ether  and  Matter  (London,  1901)  ;  Lodge,  "Aber- 
ration Problems,"  in  Philosophical  Transactions 
(London,  1892-93);  id.,  in  Philosophical  Trans- 
actions (London,  1897);  Larmor,  ''Dynamical 
Theory  of  the  Electric  and  Luminiferous  Ether." 
in  Pltilosopltical  Transactions  (London,  1894, 
1898)  ;  Michelson  and  Morley,  in  Philosophical 
Magazine,  vol.  xxiv.  (London,  1887);  Lorenz, 
Yersuch  einer  Theorie  der  elektrischen  und  opti- 
schen  Erscheintingen  in  hewegten  Korpern  (Ley- 
den,  187.3);  Wien,  Referat,  70.  Versammluvg 
dcutscher  Xaturforscher  tind  Aerzte  in  Diisscl- 
do>i   (Dusseldorf,  1808). 

ETHER,  or  more  properly  Di-Ethyl-Ether, 
(00115)20,  otherwise  called  'sulphuric  ether.'  A 
substance  composed  of  carbon,  hydrogen,  and 
oxygen.  At  ordinary  temperatures  it  is  liquid : 
if  chemically  pure,  it  boils  at  35°  C  and  its 
specific  gravity  at  0°  C.  is  0.736.  It  is  sparingly 
soluble  in  water,  but  mixes  in  all  proportions 
with  alcohol,  chlorofonn.  acetone,  carbon  di- 
sulphide',  and  other  organic  liquids.  It  is  an  ex- 
cellent solvent  for  fats,  oils,  resins,  many  alka- 
loids, and  certain  inorganic  salts,  including  mer- 
curic chloride  (corrosive  sublimate)  and  the 
chlorides  of  iron  and  copper.  The  collodion  used 
in  photography  is  a  solution  of  certain  nitrates 
of  cellulo.se'  in  a  mixture  of  alcohol  and  etliVr. 
Ether  is  also  used  in  the  preparation  of  fats  and 
in  determining  the  amount  of  fat  in  samples  sub-" 
mitted  for  analysis  (see  Fats)  ;  it  is  likewise 
employed  for  removing  grease-spots.  Its  vapors 
are'  extremelj^  inflammable,  and  therefore  it 
should  under  no  circumstances  be  used  in  the 
neighborhood  of  artificial  lights.  It  is  very  vola- 
tile and  has  a  characteristic  pleasant  odor  and 
a  btirning  sweetish  taste.  Ether  is  made  on  a 
large  scale  by  the  action  of  strong  sulphuric  acid 
on  ordinar}^  alcohol.  The  chemical  transforma- 
tion takes  place  in  two  steps:  first  an  ethyl 
group  replaces  one  of  the  hydrogen  atoms  of  sul- 
phuric acid,  with  formation  of  ethyl-hydrogen 
sulphate,  CoH^HSO^,  the  following  reaction  tak- 
ing place: 
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H,SO,   +   C„H,OH     =     H,0   +   C2H5HSO4 

Sulphuric  Alcohol  Water  Ethyl-hydi-ogen 

acid  sulphate 

Ethyl-hydrogen  sulphate  is  then  converted  into 
ether  by  the  further  action  of  alcohol,  according 
to  the  following  chemical  equation: 

C2H5HSO4    +  CoH^OH  =    {C,U,)./}  +    H,SO, 

Ethyl-hydrogen        Alcohol  Ether  Sulphuric 

sulphate  acid 

Sulphuric  acid  is  evidently  regenerated  in  this 
transformation,  and  therefore  the  addition  of 
acid  for  the  production  of  a  new  quantity  of 
ether  would  seem  unnecessary,  and  ether  might 
be  said  to  be  manufactured  by  a  continuous  proc- 
ess; a  given  quantity  of  sulphuric  acid  being 
capable  of  transforming  an  indefinite  amount  of 
alcohol.  In  realit}',  however,  the  acid  must  be 
rejected  after  the  operation  has  been  carried  on 
for  a  certain  length  of  time,  owing  to  the  forma- 
tion of  water  and  sulphurous  acid  during  the 
process.  The  distillation  is  carried  out  in  ap- 
propriate ajjparatus,  the  distilling  reservoir 
being  kept  at  a  temperature  of  140°  to  150°  C. 
At  higher  temperatures  the  alcohol  is  rapidly 
carbonized  by  the  sulphuric  acid.  The  crude 
ether  thus  obtained  contains  more  or  less  alcohol 
and  sulphurous  acid.  It  is  purified  by  shaking 
with  a  solution  of  lime  in  water,  the  water  tak- 
ing up  the  alcohol,  while  the  lime  combines  with 
the  acid  impurity.  The  ether  is  then  dried  with 
anhydrous  calcium  chloride  and  redistilled.  By 
the  use  of  metallic  sodium  ether  may  be  rendered 
absolutely  free  from  alcohol  and  water.  Chemi- 
cally ether  is  a  rather  indiiTerent  compound; 
with  certain  substances,  however,  it  reacts  very 
energetically;  thus  if  brought  in  contact  with 
chlorine,  it  is  rapidly  decomposed  with  forma- 
tion of  aldehyde,  chloral,  hydrochloric  acid,  etc., 
the  ether  often  taking  fire  during  the  reaction. 
The  ether  used  for  surgical  purposes  contains  a 
small  amount  of  water  and  alcohol ;  its  specific 
gravity  varies  between  0.725  and  0.728.  The 
preparation  known  as  HoflFmann's  anodyne  is  com- 
posed mainly  of  ether  and  alcohol.  In  medicine 
ether  is  sometimes  used  as  a  local  anaesthetic, 
producing  intense  cold  when  evaporated ;  if  in- 
jected subcutaneously  it  rapidly  acts  as  a  stimu- 
lant on  the  heart  and  respiration,  and  is  there- 
fore highly  valuable  in  fainting.  In  this  coun- 
try it  is  esteemed  a  safer  general  anaesthetic  than 
chloroform,  and  is  therefore  extensively  used  in 
surgery.  Its  action  is  similar  to  that  of  chloro- 
form, the  highest  functions  of  the  organism  being 
affected  first,  the  lowest  last  (law  of  dissolu- 
tion). The  stage  of  stimulation,  however,  lasts 
considerably  longer  than  in  chloroform  anaesthe- 
sia. The  administration  of  ether  is  somewhat 
more  difficult  than  that  of  chloroform,  and  it  is 
liable  to  have  an  irritating  eflfect  on  the  kidneys 
and  to  increase  bronchitis  in  patients  suff'ering 
from  it.  Within  recent  years,  the  practice  has 
been  introduced  of  using  a  certain  amount  of 
laughing-gas  immediately  before  inducing  com- 
plete anaesthesia  by  means  of  ether.  In  this 
manner  certain  disagreeable  after-cfl"ects  of  ether- 
anaesthesia  may  be  completely  abolished.  Ethei 
is  the  earliest  known  ana>stlietic  and  was  exten- 
sively used  in  Euiope  before  the  introduction  of 
chloroform.  It  was  discovered  probably  as  far 
back  as  the  thirteenth  century.  For  a  long  time 
it  was  supposed  to  contain  sulphur,  and  hence 
the  name  sulphuric  ether  was  applied  to  it.  Its 
true   composition    wa.s   established    by    Saussure 


(1807)  and  by  Gay-Lussac  (1815).  Later  Wil- 
liamson e.\plained  its  formation  and  chemical 
constitution.  Since  the  middle  of  the  nineteenth 
century  it  has  been  used  in  Ireland  as  an  in- 
to.\icant.  The  effects  are  somewhat  similar  to 
those  of  opium;  digestion  is  impaired,  the  heart 
becomes  irregular,  and  gradually  nervous  ex- 
haustion and  general  weakness  are  produced ;  the 
weakness  of  the  body  is  followed  by  weakness  of 
the  will,  hallucinations,  and  mental  confusion. 

ETH'EREGE,  Sir  George  (c.1634-c.1090). 
An  English  dramatist.  It  is  .said  that  he  was 
educated  at  Cambridge  and  traveled  on  the  Conti- 
nent, where  he  saw  some  of  Moliere's  dramas. 
After  the  Restoration  of  Charles  II.  he  began  to 
write  for  the  stage.  He  wrote  three  suecessfui 
comedies — The  Comical  Fevenge:  or.  Love  in  a 
Tub;  She  Would  if  Hhe  Could;  and  The  Man 
of  Mode:  or,  Sir  Fopling  Flutter.  He  died  in 
Paris.  His  works  were  edited  with  an  intro- 
duction, by  Verity  (1888).  Consult  the  Essay 
by  Gosse,  in  Seventeenth  Century  Studies  ( Lon- 
don,  1895). 

ETHEBS.  An  important  class  of  carbon  com- 
pounds related  to  the  alcohols  (q.v.).  Their  re- 
lation to  the  alcohols  is  analogous  to  the  relation 
of  the  metallic  oxides  (like  K2O)  to  the  metallic 
hydroxides  (like  KOH).  Thus,  while  the  com- 
position of  ordinary  etlier  (the  liquid  used  for 
anaesthesia  during  surgical  operations)  is  repre- 
sented by  the  formula  (C2H5)„0,  the  composition 
of  ordinary  alcohol  is  C2H5OH.  While,  therefore, 
an  alcohol  may  be  defined  as  a  hydroxide  of  a 
hydrocarbon  radicle  (like  methyl,  CH,,  or  ethyl, 
C2H5),  an  ether  may  be  defined  as  an  oxide  of 
such  radicles.  The  close  relationship  existing 
between  ethers  and  alcohols  is  shown  by  the 
readiness  with  which  the  former  niaj'  be  pre- 
pared from  the  latter.  Thus  ordinary  etlier  is 
usually  made  by  the  action  of  sulpliuric  acid 
upon  alcohol.  (See  Ether.)  Another  method 
by  which  ethers  may  be  prepared  is  very  in- 
genious and  serves  to  demonstrate  clearly  their 
chemical  constitution.  It  consists  in  treating  a 
halogen  derivative  of  a  hydrocarbon,  such  as 
ethyl  chloride,  ethyl  bromide,  or  ethyl  iodide, 
with  the  sodium  compound  of  an  alcohol.  Etiiyl 
iod'de  is  represented  by  the  formula  C;HJ ;  so- 
dium alcoholate,  by  the  formula  NaOCoHr,. 
Since  sodium  (Na)  has  a  great  affinity  for  iodine 
(I),  the  iodide  and  the  alcoholate  will,  on  being 
mixed,  readily  enter  into  chemical  reaction,  by 
virtue  of  which  a  transformation  will  take  place 
that  can  be  represented  only  by  the  following 
chemical   equation : 

C.HJ    +   NaOC.Hj   =    Nal   +   C„H,.O.C,H, 
Ethyl  iodide        .Sodium  Sodium         Di-ethyl  ether 

alcoholate  iodide 

Ethers  are  usually  subdivided  into  simple  and 
mixed.  The  two  hydrocarbon  radicles  in  a  sim- 
ple ether  are  identical ;  in  a  mixed  ether  they 
are  different.  Thus  ordinary  ether  is  a  simple 
ether,  its  formula  being  (Cjll.JoO.  On  the  con- 
trary, methyl-ethyl  ether,  rejiresented  by  thi^ 
formula  CIL.O.C.LL,  is  a  mixed  etlier.  Mixed 
ethers  may  be  prepared  by  the  same  methods  as 
simple  ethers.  Thus  methyl-ethyl  ether  may  be 
obtained  either  by  treating  a  mixture  of  methyl 
alcohol  (wood  alcohol)  and  ordinary  (ethyl) 
nlcnliol  with  siilpluiric  acid,  or  by  treating  so- 
dium methylate  (NaOC^H^)  with  ethyl  iodide 
(C2H5I).     By  the  latter  method  the  formation  of 
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the  mixed  ether  would  take  place  according  to 
the  following  chemical  equation: 
CHaONa     +     CAI     =    Nal     +     CH^.O.aH^ 
Sodium  Ethyl  iodide       Sodium  Methyl-ethyl 

methylate  iodide  ether 

The  ethers  are  as  a  rule  very  stable  compounds 
that  are  not  affected  either  by  alkalies  or  by  di- 
lute acids.  Most  of  them  are  light,  volatile,  in- 
flammable liquids,  insoluble  in  water,  but  readily 
soluble  in  the  alcohols.     The  most  typical  and 


useful  compound  of  the  class  is  ordinary  ether. 
The  chemical  constitution  of  the  ethers  was  first 
clearly  explained  by  Williamson  in  1855. 

The  term,  compound  ethers  is  sometimes  applied 
to  another  class  of  compounds,  which  are,  how- 
ever, at  present  usually  termed  esters,  or  ethereal 
salts.     See  Esters. 
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